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ABSTRACT

THE TRANSLATOR’S ASSISTANT: A MULTILINGUAL
NATURAL LANGUAGE GENERATOR BASED ON
LINGUISTIC UNIVERSALS, TYPOLOGIES,

AND PRIMITIVES

Tod Allman, PhD.

The University of Texas at Arlington, 2010

Supervising Professor: Jerold Edmondson

The Translator's Assistant (TTA) is a multilingual natural language generator (NLG)
designed to produce initial drafts of translations of texts in a wide variety of target languages.
The four primary components of every NLG system of this type are 1) the ontology, 2) the
semantic representations, 3) the transfer grammar, and 4) the synthesizing grammar. This
system’s ontology was developed using the foundational principles of Natural Semantic
Metalanguage theory. TTA’s semantic representations are comprised of a controlled, English
influenced metalanguage augmented by a feature system which was designed to accommodate a
very wide variety of target languages. TTA's transfer grammar incorporates many concepts from
Functional-Typological grammar as well as Role and Reference grammar. The synthesizing
grammar is intentionally very generic, but it most closely resembles the transformational-

generative model. The meaning-based theory of translation underlies the TTA system.



The fundamental question that this research proposes to answer is as follows: if the
semantic representations contain sufficient information, and if the grammar possesses sufficient
capabilities, then is TTA able to generate drafts of sufficient quality that they improve the
productivity of experienced mother-tongue translators? To answer this question, software was
developed that allows a linguist to build a lexicon and grammar for a particular target language.
Then semantic representations were developed for one hundred and five chapters of text. Four
unrelated languages were chosen to test the system, and a partial lexicon and grammar were
developed for each test language: English, Korean, Jula, and Kewa. Three chapters of text were
generated in Jula, four chapters of text were generated in Kewa, fifty chapters were generated in
Korean, and all one hundred and five chapters were generated in English. Then extensive
experiments were performed to determine the degree to which the computer generated drafts
improve the productivity of experienced mother-tongue translators. Those experiments indicate
that when experienced mother-tongue translators use the rough drafts generated by TTA, their

productivity is typically quadrupled without any loss of quality.
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CHAPTER 1
INTRODUCTION TO THE TRANSLATOR’S ASSISTANT
1.1 Introduction
This dissertation will describe a natural language generator (NLG) called The
Translator’s Assistant (TTA). A natural language generator is defined as any computer program
that takes a representation of information, applies a language’s lexicon and grammar to that
representation, and then generates text in that language communicating part or all of the

original information. Figure 1-1 below shows a typical natural language generation system.

Information Represented

> .
Generator in Language X

Lexicon and Grammar
for Language X

in a Formal System
y \A Natural Language Surface Text

Figure 1-1 A Typical Natural Language Generation System
As seen in the figure above, the system begins with information of some type represented in a
formal system. The generation system also has access to a lexicon and grammar for the target
language. The natural language generator then takes those two sources of information and
generates text in the target language that communicates all or part of the information in the
original representation. Natural language generators are often used to generate texts in several

languages, so a multilingual situation is shown below in figure 1-2.



Information represented
in a formal system

Lexicon and Granunar Lexicon and Grammar Lexicon and Grammar
for Language A for Language B for Language C
Surface Text in Surface Text in Surface Text in

Language A Language B Language C

Figure 1-2. A Typical Application of a Natural Language Generator

As seen in the figure above, the natural language generator starts with information that is
represented in a prescribed formal system. The NLG then takes that information, applies the
lexicon and grammar for a particular language to that information, and then generates surface
text in that language that communicates part or all of the original information. The NLG then
applies the lexicon and grammar of another language to the same representation of information,
and generates surface text in that language that communicates part or all of the original
information, etc. The information that is represented in the formal system may be numerical
such as weather or medical data, or it may be an abstract representation of a proposition or
text.

The Translator's Assistant is a practical, linguistically based engineering solution to the
unsolvable conceptual problem of universal perfect translation. This project draws from a
number of linguistic theories, and makes principled compromises in order to reach an
operational solution. Many issues were encountered during the development of this project.
Some of the issues were resolved either completely or partially, some were circumvented, and
others remain unsolved. This dissertation will describe the system in its current form. The final
chapter of this dissertation will discuss areas that require additional research, and the issues

that still need to be resolved.



There are two fundamental differences between TTA and other NLGs: 1) TTA was
designed and developed using theoretical frameworks that are familiar to linguists, and 2) TTA
is intended to generate texts in a very wide variety of target languages. Other NLG systems will
be described in chapter 2, but they are generally designed using models and terms that are
unfamiliar to most linguists, and they are generally intended to generate texts in a small number
of related languages. The concepts and structures underlying TTA’s design take advantage of
recent typological research, thereby enabling linguists to quickly develop their lexicons and
accurately model their grammars for languages found around the world. TTA then uses those
lexicons and grammars to generate texts in those languages. Additionally, because TTA is
intended to generate texts in many languages, the semantic representational system and the
grammar that were developed for TTA are very different from those designed for other NLGs.
TTA’s semantic representational system contains more information than is included in other
semantic representational systems, and TTA’s grammar includes more capabilities than do the
grammars of other NLGs. Several of the more notable differences between TTA and other
NLGs will be illustrated below in section 1.3.

1.2 The Fundamental Question Addressed by this Research

The fundamental question that this research answers is as follows: If TTA’s semantic
representations contain sufficient information, and if TTA's grammar possesses sufficient
capabilities, then is TTA able to generate surface drafts of sufficient quality that they improve
the productivity of experienced mother-tongue translators? The research that was done for this
dissertation indicates that the answer is clearly yes. Extensive experiments in three unrelated
languages indicate that the drafts generated by TTA typically quadruple the productivity of
experienced mother-tongue translators (cf. Chapter 6).

1.3 Features Distinquishing TTA from other NLG Systems

As was mentioned above, the two primary characteristics which distinguish TTA from

other NLGs are 1) its semantic representational system is much richer than the systems
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employed by other NLGs, and 2) its grammar possesses more capabilities than do the
grammars of other NLGs. Specific examples of some of TTA’s distinguishing features and
capabilities will be briefly listed below, but they will be discussed at the end of chapter 2 after
other very successful NLG systems have been described. Then the remainder of this
dissertation will describe in detail TTA’'s semantic representational system and its generating
grammar.
1.3.1 Distinguishing Features of TTA’s Semantic Representational System

Because TTA is intended to generate texts in a wide variety of target languages, its
semantic representational system must contain more information than is required by any one
particular language or language family. Several specific examples illustrating how TTA’s
semantic representational system contains much more information than do the semantic
representational systems of other NLGs are listed below.

o TTA’s semantic representational system includes a feature system that is comprised of
primitives that have been gathered from a large array of languages. For example,
every noun in the semantic representations is marked for number, and the possible
values are ‘Singular’, ‘Dual’, ‘Trial’, ‘Quadrial’, ‘Paucal’, and ‘Plural’. All of these values
are necessary because some languages morphologically encode each of them. The
feature system also includes discourse information (e.g., Discourse Genre, Notional
Structure Schema, and Salience Band) (Longacre 1996:10, 28, 36), speaker and
listener information (e.g., Speaker, Listener, Speaker's Attitude, Speaker's Age, and
Speaker to Listener's Age), Participant Tracking values (Longacre 1995:702; Prince
1981:230), Participant Status values (Longacre 1995:701; Bartsch 1995:47), etc. This
feature system will be described in detail in section 3.3.2.

o The concepts in TTA’s semantic representations come from TTA'’s ontology, which was
developed using the foundational principles of Natural Semantic Metalanguage (NSM)
theory. NSM theorists such as Anna Wierzbicka (Wierzbicka 1992; 1996; Goddard
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1998; 2008) have proposed that every word in every language may be explicated using
a small set of innate and indefinable semantic primitives (Wierzbicka 1996:13). These
theorists are in the process of empirically identifying the universal semantic primitives,
and developing a universal grammar that describes how the semantic primitives may be
combined. The details of NSM, the NSM foundational principles, and the rationale for
adopting this approach will be presented in section 3.2.6.

The concepts in TTA’s ontology are very narrowly defined and used consistently
throughout all the semantic representations. For example, TTA’s ontology includes
twenty-five distinct senses of BE. A few of these senses include BE-D, which is used in
all attributive constructions (e.g., John is tall.), BE-E, which is used in all existential
constructions (e.g., There are lions in Africa.), BE-F, which is used in all locative
constructions (e.g., John is in Africa.), BE-M, which is used in all social role
constructions (e.g., John is a teacher.), etc. Many of the concepts in TTA’s ontology
have multiple senses, and each sense is very narrowly defined and used in virtually
identical constructions throughout all the semantic representations. The details of this
approach will be provided in section 3.3.1.

TTA’s ontology includes semantically complex concepts which are inserted into the
semantic representations automatically if a particular target language has a lexical
equivalent. For example, the English concept veterinarian is semantically complex, and
few languages will have a lexical equivalent for it. Therefore, whenever veterinarian
appears in a source document that is to be translated by TTA, it is explicated as “doctor
that treats sick animals.” Each of the concepts in “doctor that treats sick animals” is
considered semantically simple, and therefore other languages are more likely to have
lexical equivalents for each of them. Semantically simple and complex concepts will be

discussed in more detail in section 3.3.1.1, and the insertion of semantically complex



concepts into the semantic representations will be discussed in sections 3.3.1 and
4.3.1.
e TTA’s semantic analysis is considerably richer and more detailed than the analysis
systems used by other NLGs because it attempts to identify the reasons why surface
structures in the source documents have the forms that they do. The representational
systems used in other NLG systems identify the surface forms that occur in the source
documents, but they don’t identify the underlying reasons for those forms. For
example, when an English source document is being analyzed in order to develop a
semantic representation of it, if a pluperfect verb form occurs, there are two possible
reasons: 1) the author is using flashback (i.e., describing an event that occurred in the
past but has current relevance) (e.g., John had seen Mary earlier that day.) (Longacre
1996:28), or 2) the author is using a counterfactual construction (e.g., If John had
passed that test, ...). Many languages don’t have grammatical constructions that
correspond to a pluperfect, but every language has its own mechanisms for signaling
flashback and counterfactuals. Therefore, when a pluperfect occurs in a source
document, the reason for its use is determined and encoded in the semantic
representation. TTA’s semantic analysis also includes markers to indicate the
beginning of each episode, the beginning of each scene, a variety of nhominal-nominal
relationships, etc. The analysis used to develop TTA’s semantic representations will be
discussed further in section 3.3.3.9.
1.3.2 Distinguishing Features of TTA’s Grammar

Because TTA is intended to generate texts in many languages, its generating grammar
must possess sufficient capabilities to produce surface text in those languages. Specific
examples illustrating several of the capabilities that are unique to TTA’s grammar are listed

below.



TTA’s grammar is intentionally theory-neutral, but it has been designed with sufficient
flexibility to permit linguists to develop their grammars using a variety of contemporary
theoretical models. TTA’s grammar will be described in chapter 4.

The transfer component of TTA’s grammar includes rules which are able to generate
honorifics. The transfer grammar in TTA will be described in section 4.3, but generally
it is responsible for transforming the semantic representations into new underlying
representations that are appropriate for each target language. It appears that none of
the other NLGs that were examined for this dissertation attempt to deal with honorifics,
yet encoding the proper honorific forms is crucial in many languages. The rules which
enable TTA to encode honorifics will be described in section 4.3.3.

The transfer component of TTA’s grammar includes the capability to map a single
source concept to multiple target words based on the context. It is well documented
that every word in every language has its own collocation range and restrictions
(Sinclair 1991:112). It is also well known that certain languages will have a single word
for a range of concepts, but other languages will have multiple words for those
concepts. For example, English has the word to carry, and it is used whether the item
being carried is in one’s hand, on one’s head, in one’s pocket, in a bag, etc. A
language such as Tzeltal has specific verbs for each of these situations (Larson
1984:89), and it doesn’'t have a generic verb meaning to carry. In order to handle
situations such as these, collocation correction rules were added to TTA’s transfer
grammar, and they will be presented in section 4.3.6. Those rules permit linguists to
map the concept carry to many different target equivalents based on the other concepts
in the environment.

The synthesizing component in TTA’s grammar was designed to resemble as closely as
possible the descriptive grammars that field linguists routinely write. The synthesizing

grammar is responsible for generating surface structure forms from an abstract
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underlying representation, and it will be presented in detail in section 4.4. That section
shows that TTA’s synthesizing grammar includes 1) feature copying rules, 2) spellout
rules, 3) clitic rules, 4) movement rules, 5) phrase structure rules, 6) anaphora
identification and spellout rules, and 7) word morphophonemic rules. All of these rules
are very familiar to field linguists and appear often in their descriptive grammars.

e TTA’s grammar takes advantage of recent typological research. Extensive typological
research has been done in the areas of tense (Comrie 1985; Dahl 1985), aspect
(Comrie 1976; Dahl 1985), mood, illocutionary force, discourse genres (Longacre
1996:10), salience bands (Longacre 1996:28), and the construction of relative clauses
(Comrie 1989:13-163) and object complement clauses (Givon 1990:515-561). Various
aspects of this research have been incorporated into TTA’'s feature system and
grammar. For example, the typological research that has been done with respect to
relative clauses guided the design of the Relativization Structures, Strategies, and
Hierarchy dialog which will be presented in section 4.3.5.

The factors listed above make TTA unique, and each of these factors will be discussed in detail
at the end of chapter 2 after other NLG systems have been examined.

1.4 Overview of this Dissertation

The second chapter of this dissertation will briefly discuss the translation process, and
then describe why machine translation projects have generally failed. Because fully automatic,
high quality machine translation has proven elusive, computational linguists have recently
begun developing natural language generators. NLGs avoid many of the difficulties associated
with machine translation, and have therefore been reasonably successful. That chapter will
describe the two main categories of NLGs, and present several of the most successful NLG
systems in each of those two categories. Then that chapter will briefly introduce the NLG that
was developed for this dissertation, and describe in more detail why TTA is distinct from the

other NLGs.



Chapter 3 will thoroughly describe the semantic representational system that was
developed specifically for TTA. That chapter will begin with a brief survey of the semantic
systems that were potential candidates for this project (Montague 2002; Jackendoff 1990;
Lakeoff 1987; Langacker 1986; Talmy 1980; Nirenburg 2004; Wierzbicka 1996; Goddard 1998),
but those systems were ultimately rejected in favor of the semantic system that was developed
for TTA. Then chapter 3 will describe in detail TTA’s ontology, its feature system, and the
syntactic structures that are permitted in the semantic representations.

Chapter 4 will describe the organization and the capabilities of TTA’'s grammar. The
grammar in TTA consists of two distinct components: a transfer grammar and a synthesizing
grammar. Detailed models for these grammars will be presented, and the various types of rules
and their capabilities will be illustrated. There is also a small grammar component in TTA’s
target lexicon, and it will be described.

Chapter 5 will discuss the experiments that were performed with the four test
languages: Jula, which is spoken in Cote d’lvoire and Mali, Kewa, which is a clause chaining
language with a switch reference system spoken in Papua New Guinea, Korean, and English.
The Jula and Kewa experiments were preliminary and rather small, but the Korean and English
experiments were quite extensive. For each of the four test languages, graphs will be
presented which demonstrate that as a linguist builds his target lexicon and grammar, TTA
systematically acquires the lexical and grammatical knowledge required to generate texts in that
language. Therefore each subsequent chapter of text generated by TTA requires less input
from the linguist.

Chapter 6 will discuss the experiments that were performed with three of the four test
languages in order to answer the following three questions:

o Are the texts generated by TTA of sufficient quality that they significantly improve the

productivity of experienced mother-tongue translators?



e After mother-tongue speakers edit TTA’s drafts, are the edited drafts of the same

quality as manually translated texts?

e Do TTA’s drafts contain the same semantic content as the original source documents?
Numerous machine translation projects have been cancelled because the developers found that
editing the computer generated texts was more time consuming and costly than manually
translating the same texts (Whitelock 1995:83). Therefore experiments must be done for every
computer assisted translation project to determine whether the computer’s rough drafts are of
sufficient quality that they actually reduce the amount of manual labor involved during the
translation process. As was mentioned above, the experiments performed for this project
indicate that TTA’s rough drafts typically quadruple the productivity of experienced mother-
tongue translators. Then extensive human evaluations were performed to confirm that the
edited computer drafts are equivalent in quality to manually translated texts. Additionally, after
reading TTA’s drafts, mother-tongue speakers answered comprehension questions and
produced backtranslations to determine whether or not the generated texts have the same
semantic content as the semantic representations.

Chapter 7 will present the final conclusions and discuss areas requiring additional
research. This project is by no means complete; as more experiments are done with additional
languages, the author is certain that additional information will be required in the semantic
representations, and more capabilities will be required of the generating grammar. This
dissertation will report the progress made to date.

1.5 TTA’s Contributions to the Field of Linguistics

The Translator’'s Assistant is a tool which may be used by both theoretical linguists and
applied linguists. TTA may be used by:
o theoretical grammarians who wish to test their hypotheses regarding particular
grammatical issues,

¢ field linguists who do translation work in relatively unstudied languages,
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e semanticists who are testing the hypotheses of NSM,

e lexicographers who develop bilingual dictionaries, and

e language preservationists who hope to document a language and simultaneously

promote its use by providing the speakers with empowering texts.

As was mentioned above, there are two components in this tool which make TTA radically
distinct from any other linguistic software that has been developed to date: 1) the semantic
representational system, and 2) the grammatical apparatus. The semantic representational
system, composed of concepts, features, and structures, is a new method of representing
meaning. No other semantic representational system has classified its concepts according to
their varying degrees of semantic complexity. Nor has any other semantic representational
system gathered the pertinent features and feature values from such a large array of languages.
The grammatical apparatus developed for TTA is a linguistically informed system which permits
theoretical linguists to validate and correct their insights to particular language phenomena.
When there are multiple solutions to a particular grammatical problem, each may be modeled
within TTA’s apparatus and evaluated objectively by generating copious amounts of text in the
target language. Thus TTA’s grammatical apparatus increases objectivity, elucidates unnoticed
problems, and hones grammatical solutions.

TTA also has several very practical applications for linguists. For example, after a
linguist has developed a lexicon and grammar for a target language, TTA enables him to easily
produce a bilingual dictionary, bilingual machine-tractable corpora, and a topically organized
grammar sketch. Similarly because TTA is intended to generate texts in a wide variety of target
languages, it may be used by linguists doing research in a variety of fields. For example, TTA
may be used by semanticists who are either confirming or disproving the NSM claim that the
semantic primitives are present in every language (Wierzbicka 1996:13). TTA may be used by
grammarians who are testing the validity of the accessibility hierarchy (Comrie 1989:155), the
complementation scale of event integration (Givon 1990:537), methods of encoding discourse
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peak (Longacre 1996:38), etc. Thus TTA is a tool which may be used by theoretical
grammarians, translators, semanticists, lexicographers, and language preservationists.
1.6 Conclusions

This dissertation will show that The Translator's Assistant is able to generate drafts of
texts in a very wide variety of target languages. TTA is primarily a tool that drastically reduces
the amount of work required by linguists to produce drafts of translations of documents in other
languages. This tool works equally well for languages that are thoroughly studied, languages
that have only slightly been studied, and languages that are endangered®. Similarly, this tool
works equally well for languages that are typologically diverse with respect to their
morphological and syntactic features; it works for languages that are coranking or clause
chaining, for languages that are nominative-accusative or ergative-absolutive, for languages
that are highly isolating or highly polysynthetic, for languages that are fusional or highly
agglutinative, etc. This tool enables linguists to document a language and simultaneously
generate texts for the speakers of that language. It is hoped that this tool will empower
speakers of minority languages around the world by providing them with translations of vital
information, which will not only enable them to live longer, healthier, and more productive lives,
but it will also enable them to participate in the larger world. The remainder of this dissertation
will describe this tool, present examples of how it has been used in particular languages, and
discuss the results of numerous experiments which demonstrate that drafts generated by TTA

significantly improve the productivity of experienced mother-tongue translators.

! Stephen Beale, who is a research professor in the Department of Computer Science and Electrical
Engineering at the University of Maryland in Baltimore, is in the process of applying for a NSF grant
through the Documenting Endangered Languages program. He plans to use TTA in order to document
two endangered languages in Vanuatu, and then generate drafts of several texts in those languages.

12



CHAPTER 2
INTRODUCTION TO NATURAL LANGUAGE GENERATION
2.1 Introduction

This chapter will introduce natural language generation. The field of natural language
generation has developed during the past several decades primarily because fully automatic,
high quality machine translation has not been achieved. Section 2.2 provides an overview of
the translation process, and then describes why machine translation projects have generally
failed. That section also describes how natural language generators (NLGs) avoid the
difficulties associated with machine translation. Section 2.3 provides an overview of existing
NLG systems. Section 2.3.1 will describe the two broad categories of NLG systems, and
section 2.3.2 describes the techniques that have been developed by computational linguists to
build these systems. Then sections 2.3.3 and 2.3.4 will present several of the most successful
NLG systems that have been developed. After the other NLG systems have been described,
section 2.4 will describe The Translator’s Assistant, the NLG system that was developed for this
dissertation. That section will conclude by elaborating on some of the features which make TTA
distinct from other NLGs.

2.2 The Translation Process

Translating a document from one language to another is a very complex, labor
intensive, highly skilled task. Producing a natural translation in a language that is unrelated to
the source language requires a thorough knowledge of the source and receptor languages,
cultures, and audiences. During the translation process, a myriad of linguistic and
sociolinguistic factors must be taken into consideration. Although translation is a very complex

process, it is usually divided into three fundamental steps:
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1) analyze the source text to determine its meaning,
2) reconstruct that meaning? using the target language’s structures, lexemes, and world
view, and
3) synthesize the final surface forms.
These three steps are often summarized as analysis, transfer, and synthesis.

The information revolution of the past several decades has created a demand for
translation far beyond what human translators are capable of fulfilling. Therefore people have
looked to computers for assistance. However, after nearly half a century of computational
linguistic research, it has become clear that fully automatic, high quality machine translation is
not possible given our current state of technology and linguistic knowledge. The most
developed machine translation system to date is Google-Translate, and it works reasonably well
when translating a document from one language to a related language. However, even with
Google’s vast resources, when translating a document to an unrelated language, the results are
generally unusable. An example of this is provided in appendix A. A short story was randomly
selected from a sixth grade Korean textbook, and several paragraphs of that story were entered
into Google-Translate. The original text, the results of Google’s translation into English, and a
human’s translation of those paragraphs are shown at the end of appendix A. As seen in that
example, the text produced by Google-Translate is incomprehensible. Many machine
translation projects have been cancelled because they produced texts that were of unusable
quality. For example, the TAUM AVIATION project was intended to translate aircraft
maintenance manuals from English to French. However, after several years of development,
the project was cancelled because the manual editing of the computer generated texts cost

twice as much as manual translation (Whitelock 1995:83).

2 This project is founded on the meaning-based theory of translation as portrayed by Mildred Larson
(Larson 1984). In this context, ‘meaning’ includes both information and reference of language
expressions.
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Researchers have found that the vast majority of the difficulties associated with
machine translation are encountered during the source analysis stage (Arnold 1994:93-116). In
particular, fully automatic part of speech disambiguation, word sense disambiguation, and
structural disambiguation have proven elusive. Therefore, in an attempt to circumvent the many
difficulties associated with automatic source analysis, researchers have begun developing
natural language generators.

Natural language generation is defined as “the process of mapping internal computer
representations of information into human language” (Reiter 2000:3). As was stated in the
previous chapter, a natural language generator (NLG) is defined as any computer program that
takes a representation of information, applies a language’s lexicon and grammar to that
representation, and then generates text that communicates part or all of the original information.
The representation of information used by an NLG system may be a table or sequence of
numbers, or it may be an abstract representation of a sentence or text. Because NLGs do not
use natural language text as their input, they avoid the difficulties associated with automatic
source analysis.

Manually developed abstract syntactic representations of texts are generally called
semantic representations. During the manual development of a semantic representation, each
word’s part of speech is identified, each word’s lexical sense is specified, and the structure of
each phrase, clause and sentence is made explicit. Because the manual development of
semantic representations eliminates the need for automatic source analysis, NLGs are only
required to perform the last two steps of the translation process, namely transfer and synthesis.
Transfer and synthesis are much more mechanical in nature than is analysis and therefore
more suitable for computational techniques.

The fundamental tasks that must be performed by every NLG system include: sentence
construction, lexicalization, referring expression generation, and linguistic realization (Belz

2007:3). A wide variety of techniques have been developed to accomplish these tasks, and
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many NLG systems that serve vastly different purposes have been developed. The subsequent
sections of this chapter will present several of the most successful NLG systems, and then
introduce the NLG that was developed for this dissertation.

2.3 Notable Natural Lanquage Generators

This section begins with a brief description of the two general categories of NLGs, and
then provides a high level overview of the four design techniques that computational linguists
have developed for building NLG systems. Then this section briefly describes seven of the
most significant and successful NLGs.

2.3.1 Two Categories of Natural Language Generators

Many notable NLGs have recently been developed using a variety of techniques and for

a myriad of purposes. These NLGs may be divided into two broad categories:

e those that use numerical data as their input, and

e those that use semantic representations as their input.
The systems that use numerical data as their source generally begin by summarizing the data,
and then generating short, coherent texts in one or more languages that present the most
significant facts within that data. The vast majority of these NLG systems use either medical or
weather data as their source. Other NLG systems use manually analyzed texts as their input,
and then generate drafts of translations of those texts in multiple languages.
2.3.2 Four Design Techniques of Natural Language Generators

NLG systems generally use one of four design techniques:

e Template based systems have predefined sentence templates, and words or numbers
are substituted into the slots in the templates. The SumTime system described in

section 2.3.3.2.2 below is a template based system.
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Linguistically based systems generally have lexicons and grammars which are modeled
after current linguistic theories. This is the most common approach and most of the
systems described in the following paragraphs are linguistically based systems.?
Corpus based systems use extensive bilingual corpora. These systems are generally
used for translation purposes, and they search source language corpora for sentences
that are very similar to the sentences in the text being translated. After finding a similar
sentence in a source language corpus, these systems modify and output the
corresponding sentence from the target corpus. None of the systems presented below
are corpus based because that technique is inappropriate for the system being
developed for this project. This project has been designed to deal with a very wide
variety of target languages, many of which will have very little written literature and no
bilingual corpora.

Stochastic based systems use statistics derived from training corpora in order to select
the most likely target realization. A very interesting example of a stochastic based NLG
system is called pCRU (Probabilistic Context-free Representationally Underspecified)
and was developed from 2006 to 2009 by Anja Belz at the University of Brighton, UK.

(http://www.nlg-wiki.org/systems/PCRU)

A helpful website listing many different NLG systems that use these various approaches is at

http://www.fb10.uni-bremen.de/anglistik/langpro/NLG-table/NLG-table-root.html.

NLGs that use numerical data as their input are by far the most common type of NLG

being developed today. Therefore the next section will present three of the most successful

systems that use numerical data. However, those descriptions will be quite brief because those

systems are very different from the system being developed for this dissertation project. In

% Although these systems are linguistically based, the depth of their semantic analysis is shallow, and the
grammars in these systems are generally able to accommodate only one grammatical model. Because the
semantic analysis is shallow, the target languages must be closely related to the source language.
Examples of the semantic representational systems and grammars in the KPML and KANT projects will
be presented in sections 2.3.4.1 and 2.3.4.2.
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those systems, content determination and text structuring are a large portion of the task, but for
systems that use semantic representations, the semantic representations determine the content
and structure of the generated texts. The subsequent section will then present two systems that
use semantic representations as their input; those discussions will be considerably more
thorough because those systems are directly comparable to the NLG developed for this project.
2.3.3 NLG Systems using Numerical Data as the Source

NLG systems that use numerical data as their input scan through the data in order to
determine the significant events, and then produce texts in one or more languages summarizing
those events. NLG systems of this type have been developed for a very wide variety of
domains, but the two most common domains are medicine and weather. This section will
present very high level overviews of one medical NLG system and two weather NLG systems.
These systems are very different from TTA, but they have been included here because they
have been very successful.
2.3.3.1 Medical Data NLG Systems

The most common domain of numerical data NLG systems is medicine. Since the late
‘90s numerous systems have been developed to summarize various types of medical
information. One system of this type is called BabyTalk

(http://www.csd.abdn.ac.uk/research/babytalk), and it is being developed at the Department of

Computing Science at the University of Aberdeen, UK. This project was begun in 2007, and
has the following three goals: 1) Interpret physiological data such as heart rate, blood pressure,
temperature, Oz and CO:2 saturations, etc., and also interpret data related to individual events
such as laboratory results, probe removal, drug administration, and other procedures performed
by the attending nurses or doctors. 2) Create written summaries of the data. 3) Tailor the
summaries for three particular target audiences: the doctor, the attending nurses, and family
members. A sample text generated for a doctor is shown below in Figure 2-1. The text in that

figure illustrates both the content and quality of the texts generated by the BabyTalk project.
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“You saw the baby between 16:40 and 17:25. Heart Rate (HR)
= 133, Core Temperature (T1) = 36.9. Peripheral Temperature
(T2) = 36.6. Transcutansous Oxygen (TePO2) = 9.0,
Transcutaneous CO2 (TcPCO2) = 7.4, Oxygen Saturation
(5a02) =94,

Ower the next 24 minutes there were a number of successive
desamrations down to 0. Fraction of Inspired Oxygen (FIO2)
was raised to 100%. There were 3 successive bradycardias
down to 69. Neopuff ventilation was given to the baby a
number of times. The baby was re-intubated successfully. The
baby was resuscitated. The baby had bruised skin.

Blood gas results received at 16:45 showed that PH= 7.3, PO2
=5 PCO2=69and BE=-0.7.

At 17:15 FIO2 was lowered to 33%. TcPO2 had rapidly
decreased to 8.8, Previously T1 had rapidly increased to 35.0."

Figure 2-1. Sample of Text Generated by BabyTalk (Hunter 2008:3)

The developers of BabyTalk performed two sets of experiments in order to ascertain the
utility of the generated texts. The purpose of the first set of experiments was to determine the
quality of the generated summaries, and the purpose of the second set of experiments was to
determine the quality of the decisions made by the medical staff after looking at the computer
generated summaries. The first set of experiments indicated that the quality of the generated
summaries was sufficient because “the decisions made by medical and nursing staff after
reading the summaries were as good as those made after viewing the currently available
graphical presentations with the same information content” (Hunter 2008:1). The second set of
experiments compared the appropriateness of decisions made by the medical staff after looking
at 1) the graphical data, 2) summaries of the graphical data written by humans, and 3)
summaries generated by BabyTalk. The average score after looking at the graphical data was
.33, the average score after looking at the human written summaries was .39, and the average
score after looking at the computer generated summaries was .34 (Hunter 2008:4). The
developers concluded that they can improve their score by increasing the amount of discourse

content included in the computer generated summaries.
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2.3.3.2 Weather Data NLG Systems

The second most common domain of numerical data NLG systems is weather.
Weather conditions change rapidly, so forecasts must be updated several times each day.
These forecasts are used by the general public, airlines, commercial fishermen, farmers, the
military, and many other personnel. In regions like Europe and Canada where multiple
languages are spoken and people travel extensively from one region to another, people need to
know the very latest weather forecasts. Translating all of these forecasts into multiple
languages several times each day is prohibitive. Therefore many systems have been
developed in Europe and Canada which use tables of weather data as their input, and they
generate summaries of that data and forecasts in one or more languages. Two of these
systems include Fog and SumTime.

2.3.3.2.1 FoG (http://www.fb10.uni-bremen.de/anglistik/langpro/NLG-table/details/FoG.htm)

FoG (Forecast Generator) is an NLG system developed to produce weather forecasts in
English and French for the Canadian Weather Agency. It was developed from 1989 to 2000 by
Eli Goldberg, Norbert Driedger, and Alain Polguere who work for CoGenText (Reiter 2000:9),
and Richard Kittredge at the University of Montreal. This system produces textual weather
forecasts from numerical weather data that has been annotated by a human forecaster.
Because FoG is multilingual, it first produces a language-independent abstract representation of
the forecast text, and that representation is then mapped to each output language using the
appropriate lexical and grammatical resources. The system uses Meaning < Text Theory
during the generation of the surface texts (Sripada 2004:762). A sample forecast generated by
FoG in English is shown below in Figure 2-2. The text in this figure illustrates the content and

style of the weather forecasts generated by FoG.
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FROBISHER BAY

WINDS SOUTHWEST 15 DIMINISHING TO LIGHT LATE THIS
EVENING. WINDS LIGHT FRIDAY. SHOWERS ENDING LATE
THIS EVENING. FOG.

OUTLOOK FOR SATURDAY ... LIGHT WINDS.

EAST BREVOORT

EAST DAVIS

GALE WARNING CONTINUED.

WINDS SOUTH 30 TO GALES 35 DIMINISHING TO SOUTH
WINDS 15 EARLY FRIDAY MORNING. WINDS DIMINISHING TO
LIGHT FRIDAY EVENING. RAIN TAPERING TO SHOWERS THIS
EVENING AND CONTINUING FRIDAY. FOG DISSIPATING THIS
EVENING.

QUTLOOK FOR SATURDAY .. LIGHT WINDS.

Figure 2-2. Sample Forecast Generated by FoG (Reiter 2000:11)

As seen above in figure 2-2, the generated text intentionally has a “telegraphic” style, meaning
that the verbs are generally not marked for tense, articles are often omitted, and other stylistic
words are not included in order to mimic the style used by human forecasters (Goldberg
1994:5). No experiments have been performed to evaluate the quality of the texts generated by
FoG.

2.3.3.2.2 SumTime (http://www.csd.abdn.ac.uk/research/sumtime)

The SumTime weather system is being developed in the Department of Computer
Science at the University of Aberdeen, Scotland, in cooperation with Aerospace and Marine
International. The project was started in 2001 and is still under development. The goal of the
project is to develop a computer program that will accurately summarize time-series weather
data in English. SumTime uses numerical weather data as its input, and generates short texts
consisting of a few sentences which summarize that data. The system is currently being used
to produce drafts of marine forecasts for the offshore oilrigs near Aberdeen. The system
produces 150 draft forecasts each day for Weathernews Ltd UK, and those drafts are then
edited by forecasters and released to oil company staff who support the offshore oilrig

operations in the North Sea (Sripada 2004:760).
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In order to compare the quality of the texts generated by SumTime with similar weather
forecasts written by meteorologists, the developers selected five weather forecasts that had
been written by five different meteorologists in September of 2000 (Reiter 2005:2). They then
used the same wind data that the meteorologists had used for their forecasts, and generated
summaries of that data. Using both the computer generated summaries and the meteorologists’
summaries, they produced a hybrid summary by editing the texts written by the meteorologists
so that they used the same style, words, and punctuation as the software. They then asked
seventy-two people who had significant experience reading weather forecasts to read, interpret
and compare the human-written forecasts, the hybrid forecasts, and the computer generated
forecasts. In particular these people were asked to judge the three forecasts to determine
which was easiest to read, and which was most appropriate given the wind data. The results of
the first experiment are as follows: 51% said the hybrid forecasts were easiest to read, 33%
said the hybrid and manually written forecasts were equally easy to read, and 17% said the
manually written forecasts were easiest to read. In the second experiment where people were
asked to judge which of the three forecasts was most appropriate, 43% of the respondents said
the computer generated forecasts were most appropriate, 30% said the computer generated
and manually written forecasts were equally appropriate, and 27% said the manually written
forecasts were most appropriate. The differences in the second experiment were too small to
be statistically significant.

2.3.4 NLG Systems that Use Meaning Specifications as the Source

All of the NLG systems presented in the previous section use either numerical medical
data or numerical weather data as their input. Those systems scan through the data, extract
the significant events, and then generate texts describing or summarizing those events. Those
systems are much more common and have been much more successful than the systems that
will be described in this section. This section will describe two of the most significant NLG

systems that use meaning specifications as their input. A meaning specification is any abstract,
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annotated representation of a sentence or text. The format and content of these meaning
specifications vary widely from one project to another, as do the domains that they cover.
Several domains covered by this type of system include (Bateman 1997:3): the generation of
letters responding to customer queries (Springer, Buta, and Wolf 1991, Coch, David, and
Magnoler 1995), the automatic production of technical documentation (Reiter, Mellish, and
Levine 1995, Rosner and Stede 1994), of instructional texts (Paris, Linden, Fischer, Hartley,
Pemberton, Power, and Scott 1995), of patent claims (Sheremetyeva, Nirenburg, and Nirenburg
1996), and in natural language interfaces to databases and information systems (Bateman and
Teich 1995). This section will present two systems in this domain. The first system, called
KPML, generates drafts of large texts in multiple languages, and the second system, KANT,
generates repair manuals in multiple languages.

2.3.4.1 KPML (http://www.fb10.uni-bremen.de/anglistik/langpro/kpmI/README.html)

The Komet-Penman Multilingual (KPML) system is the most widely used NLG system
that uses semantic representations for its input. It is a large scale grammar development
environment based on Systemic Functional Grammar (SFG). KPML has a very large English
grammar, moderately sized grammars of German and Dutch, and small illustrative grammars of
Spanish, French, Japanese, Czech, Russian, Bulgarian, Greek, and Chinese. Grammars of
other languages are currently being developed.
2.3.4.1.1 KPML’s Generation Methodology

KPML accepts several knowledge representation systems as input, and also includes a
module so that users can transform a new knowledge representation system into a format that
KPML recognizes. The most common type of input used in KPML is called the Sentence
Planning Language (Reiter 2000:171). An example of the Sentence Planning Language is
shown below in Figure 2-3. This example illustrates the type and depth of analysis that is done
manually to produce KPML'’s source texts.

(S1/ generalized-possession
‘tense past
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:domain (N1 / time-interval
:lex march
:determiner zero)
:range (N2 / time-interval
:number plural
:lex day
:determiner some
:property-ascription
(A1 / quality :lex rainy)))

Figure 2-3: Sentence Planning Language Representation of March had some rainy days.
In the figure seen above, note that both nouns are marked with a field called ‘determiner’, and
the value for March is ‘zero’ while the value for days is ‘some’. The field ‘tense’ has a value of
‘past’, and the proposition’s event is ‘generalized-possession’. The analysis of the proposition is
very shallow in comparison to the semantic analysis required in TTA’s semantic representations
as will be demonstrated in the next chapter.

In order to generate target text from these meaning representations, KPML uses SFG
which categorizes the resources of a language according to their functions. John Bateman, the
principal architect of the KPML system, claims that SFG is more appropriate than a generative
grammar during the generation process (Bateman 1997:9):

Rather than adopting the structural/generative paradigm made dominant by

American linguistics, NLG looks equally, if not more, to the functional linguistic

paradigm including text linguistics, functional linguistics, and pragmatics in its

broadest sense. Approaches to linguistics from this perspective consider the
relation of language to social and psychological factors as determinative of its
organization. It is usual within this paradigm to investigate the conditions of use

of particular expressions found in natural languages and this is precisely what is

necessary for a sentence generation program that is to generate sentences

appropriate to their contexts of use. The functional linguistic paradigm includes a

very broad and active range of work—often not formal, and usually with no

thoughts of computational application. For computational sentence generation,

however, it is necessary not only to find functional descriptions but also to find

such descriptions that may be made sufficiently precise as to be embodied in

computer programs.

Therefore the resources in the KPML sentence planning language are represented in a

systemic network, and each node in the network represents a set of choices, each choice

serving a particular function. So a systemic grammar is a system of choices, and at each node
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the function of the utterance determines the choice that is made. The KPML authors provide an

illustration of the mood system for English as shown in Figure 2-4.

— Declaratrve
Indicatrve

. —— Yes/No Question
Interrogative

MOOD
B L Content Question

— Imperative

Figure 2-4. Systemic Grammar Representation of English Mood (Reiter 2000:176)
After a systemic network for a subsection of a language has been developed, the KPML
grammar execution module walks through the network making decisions at each node based on
the information in the meaning representation. The system starts with the highest ranking unit
in the meaning representation, typically a sentence. The system then walks through the
systemic network making decisions relevant to that unit. At each node there is a default choice
so that if the meaning representation does not include a specification for that particular node,
the grammar executor chooses the default. After walking through the network, the process is
then repeated with the next highest ranking unit, typically noun phrases. Eventually the
grammar executor has walked through the network for each unit in the meaning representation
and made the relevant decisions. The module that makes the decisions at each node is called
Inquiry Semantics (Reiter 2000:177). That module provides a bridge between the semantics in
the meaning representation and the generation of surface forms by gathering the pertinent
information and examining the options that are available. After examining the network to
determine the options that are available, and after gathering the pertinent information from the
relevant sections of the meaning representation, the Inquiry Semantics calls a module known as

Choosers (Reiter 2000:177).
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The Choosers are small sections of software specifically developed for one or more
nodes in the network, and they decide which path in the network is appropriate. A Chooser is

shown below in Figure 2-5.

/ Is Referent Unitary or Multiple?
Unitary

/|S Referent Intensional or Extensional?

Intensional

Multiple

In the given context, is it better to
view the referent as a species or
/ as a collection?

Choose
Plural

Choose Collection Species

Singular

Choose Choose
Plural Singular

Figure 2-5. A Chooser in KPML (Reiter 2000:177)
The Chooser shown above is responsible for deciding whether the singular or plural form of a
particular noun should be used. The term ‘chooser’ and the other terms in the figure above are
generally foreign to linguists.
After a Chooser has made a decision, the grammar executor calls a Realization
Statement which contributes to the building of the surface representation. A Realization

Statement for English mood is shown below in Figure 2-6.
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— Declarative

Indicative Subject*Finite

+Subject o .
MOOD +Fi|‘|itJE Tnterrogative I }Dﬁnﬁ-z:g Question
Do-aux"Subject
— Imperative Content Question
o
WhtFinite
Finite*Subject

Figure 2-6. A KPML Realization Statement for English Mood (Reiter 2000:178)

The mood terms shown in the figure above are certainly familiar to linguists, but the other terms
in the figure and the style of notation were developed by computational linguists in order to
facilitate computational algorithms.

Some sample texts in English generated by KMPL are shown below (personal
correspondence with John Bateman, September 2008). These texts illustrate the quality and
complexity of the English texts generated by KPML. Unfortunately the source texts for these
sample texts were unavailable.

Flu is primarily a seasonal disease, occurring almost exclusively in
Autumn and Winter. It is a very contagious viral infection that

affects the respiratory system. The disease is transmitted by direct
contact with contaminated particles emitted during coughing, sheezing,
or in normal conversation. (Health info, 1993)

Behrens's principal activities were architecture and industrial

design. He made electrical appliances and prototype flasks. He built
the high tension plant and the turbine factory for AEG in 1908 - 1910.
He built a housing area for the workers of AEG in Henningsdorf. He
created a number of monumental buildings, such as the administration
building of Mannesmann in Duesseldorf and the German embassy in
St. Petersburg. (Text planning, 1994)

At the next two junctions go straight on, and then, turn left at a
t-intersection. Turn left after a chemist. At the next junction turn
right, and then, at the next junction turn right again. Turn left at a
t-intersection. Turn right after a supermarket. (Route planning, 2005)

2.3.4.1.2 Evaluating the Texts Generated by KPML
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When the author of this dissertation asked Professor Bateman for a text that had been
generated in two or more languages, he wrote that the grammars for the various languages
cover very different areas, and he did not have a significant text that was generated in multiple
languages. Therefore it was not possible to compare the quality of a text generated in one
language with the quality of the same text in another language. No discussion of experiments
which evaluate KPML’s generated texts was found in the literature.

However, another project called Automatic Generation of Instructions in Languages of
Eastern Europe (AGILE)“* used the KPML generator, and those researchers performed
experiments to ascertain the quality of the texts generated by their system. The purpose of
AGILE was to generate drafts of CAD-CAM (computer assisted design — computer assisted
manufacturing) instruction manuals in Bulgarian, Czech, Russian. The texts generated by
AGILE were evaluated according to two parameters: acceptability and grammaticality. In order
to evaluate the texts for acceptability, six speakers of each target language were selected from
groups of people who had experience in either writing or translating software manuals. These
evaluators were told that the AGILE texts had been produced by human translators, and they
were asked to compare the texts with other instructions which had been manually translated.
The results of the Czech experiment indicate that the AGILE texts were considered of the same
quality as the manually translated texts in 35% of the cases, the manually translated texts were
considered of better quality in 24% of the cases, and the AGILE texts were considered better in
41% of the cases. The results of the experiments in the other two languages were not reported.
In order to evaluate the texts for grammaticality, two linguists from each target language were
asked to examine the generated texts. None of the evaluators found any grammatical errors,

but in a few cases word order issues were mentioned. However, those issues were considered

to be stylistic rather than actual grammatical errors (Hana 2001:65).

* AGILE was developed at the University of Brighton, UK from 1999 to 2001. The project’s web site is
at www.itri.brighton.ac.uk/projects/agile.
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2.3.4.2 KANT (http://www.lti.cs.cmu.edu/Research/Kant/)

The KANT (Knowledge-based, Accurate Natural-language Translation) system was
developed at the Center for Machine Translation at Carnegie Mellon University. The project
began in 1989, but was terminated in the early 2000s because the department shifted its
resources away from knowledge based techniques toward statistical techniques. The KANT
system is a suite of commercially available software tools that enables users to do the following:

e develop source documents using the KANT document authoring tools,
e automatically and interactively analyze the source documents in order to produce a
suitable interlingua representation,
e build grammars and lexicons for target languages so that the generator can produce
drafts of translations of texts in these languages, and
e generate target texts from the interlingua representations in multiple languages.
The system was used primarily to translate technical texts in very specific subdomains such as
maintenance manuals for power plants and heavy industrial equipment. The system’s primary
customer was Caterpillar tractors, and at the project’'s peak, this system was translating
hundreds of thousands of pages per year from English to French for Caterpillar. The system’s
domain sublanguage contains approximately 65,000 words and technical phrases (Nyberg
1997:3), and extensive grammars have been developed for French, Spanish, and German
(Nyberg 2000:2). Prototype grammars have also been developed for Chinese (Li 1996:1) and
Japanese (Nyberg 1992:5). In the late 1990s the system went through a major redesign in
order to take advantage of new computational techniques. The system was then called
KANTOO, where the “O0” stands for “object oriented”, and the system’s new architecture is

shown below in figure 2-7.
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Figure 2-7. KANTOO System Architecture (Nyberg 2000:2)
The controlled language checker seen in the upper left corner of figure 2-7 is used while writing
a document to verify that the author is using words, phrases, and sentence structures that are
permitted in the interlingual representations (Mitamura 2001b:2). After a document has been
written using the controlled language checker, the analyzer module, which is also shown in
figure 2-7 above, produces an interlingual representation of that document. Examples of the
interlingual representations will be provided below. The lexical maintenance tool, which is
shown in the upper right corner of figure 2-7 above, is used to create, modify, and navigate
through the source concepts that are permitted in the interlingual representations. The
language translation database, which is shown in the lower right corner of figure 2-7 above,
stores all the target words that are used in the translation process. The knowledge
maintenance tool, which is shown in the lower left corner of the figure, stores the grammars for
the source and target languages, and allows the users to modify the various grammatical rules
(Mitamura 2001:1). Several examples of the target language rules will be provided below. This
system is primarily a knowledge based system, but it also uses stochastic techniques when

appropriate (Carbonell 1992:4). The following discussion will focus on the interlingua and the
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generation component because those are the sub-systems most directly comparable to other
NLG systems.
2.3.4.2.1 KANT’s Generation Methodology

KANT’s interlingua is based on the notion of concept frames (Li 1996:3). Concept
frames are generally composed of objects, events, and properties, which typically represent
nouns, verbs, and adjectives. Each concept has its frame specified in the ontology. For

example, the concept frames for two senses of to make are shown below in figure 2-8.

(fe-make
((is-a (value *mental-action))
(agent (sem (*or "human *institution)))
(theme (sem *abstract)))
((root "{&")
(cat (value v)) (subcat (value vi)))
9),
(*e-make
((is-a (value *action))
(agent (sem (*or *human *institution)))
(theme (sem *merchandise)))
((root "filiE")
(cat (value v)) (subcat (value vi))

0)

Figure 2-8. A Section of KANT’s Ontological Entry for MAKE (Li 1996:5)

As seen in the figure above, the first sense of MAKE deals with mental actions, it takes a human
or an institution as an agent, and its theme is an abstract object. The second sense of MAKE
deals with generic actions, it takes a human or an institution as an agent, and its theme is some
type of merchandise. The first sense of MAKE occurs in a sentence such as The man made
alterations to the device. The second sense of MAKE occurs in a sentence such as The

antifreeze was made by this company. Also seen in the figure above is the target language
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equivalent for each sense of MAKE; in this particular figure, the Chinese equivalent is shown.
During the generation process, the various senses of each word in the interlingual
representation are examined along with their associated frames, and the sense that has the
argument structure which most closely fits the sentence being translated is selected. Then the
target equivalent of that sense is inserted into the generation process. If a transformation is
required by the target language equivalent, then the necessary transformation rules are also
stored in the concept’s entry. Those rules will be executed after the sense has been selected
and before the target equivalent is inserted into the text.

In the KANT system, a semantic representation of a source sentence or text is a
semantic network composed of instances of language independent concepts from the ontology.
A concept frame consists of a concept name and an arbitrary number of slot-value pairs. So a
sentence typically consists of an event frame which has a specified predicate followed by the
relevant arguments. Additional information such as modality, speech act, focus, etc., are also
encoded in the concept frame. An example of an interlingual representation of a sentence is
shown below in figure 2-9. This example illustrates the type of analysis that is used in the

KANT interlingua.
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( *E-PARK
(MOOD DEC)
(PASSIVE +)
(MODAL NECESSITY)
(COMPULSION +)
(LABEL (*O-NOTE))
(THEME
(*O-TRUCK
(REFERENCE DEFINITE) ) )
(LOCATION
(*O-SURFACE
(REFERENCE INDEFINITE)
(ATTRIBUTE (*P-LEVEL)))))

Figure 2-9. KANT’s Interlingual Representation of The truck must be parked on a level surface.
(Li 1996:4)

As seen in figure 2-9 above, the interlingual representation of a sentence begins with the verb,
and each verb has particular semantic roles that are specified in the lexical maintenance tool.
The mood, tense, and punctuation are specified, and the NPs that fill the various semantic roles
are also specified. The analysis shown above is linguistically shallow, and the representation is
foreign to linguists.

In order to generate target surface text from an interlingual representation, three steps
are performed: 1) lexical selection, 2) f-structure creation, and 3) syntactic generation (Li
1996:4). In the lexical selection step, the most appropriate target lexeme or phrase is selected
for each frame in the interlingual representation. Then the interlingual representation and the
target lexemes are examined to construct a syntactic functional structure (f-structure) for the
target proposition. Then the syntactic generator uses the target language’s rules to inflect and
properly order the target constituents.

The generator uses a grammar formalism called Pseudo Unification Grammar (Li

1996:6). Each rule consists of a context-free phrase structure description and a cluster of

33



pseudo equations. The equations are used to check attribute values and to either construct or

disassemble the sentence’s f-structure. A sample rule is shown below in figure 2-10.

(<dec-act-s> —> (<np> <VvP>)
(((x0O mood) =c dec)
((x0 subcat) =c vt)
((x0 passive) = *UNDEFINED™)
((x0 agent) = *DEFINED*)
(x1 == (x0 agent))
(x2 = x0)))

Figure 2-10. Example of a KANT Generation Grammar Rule

The rule shown above in figure 2-10 looks to see if a particular sentence has declarative mood,
a transitive verb, and is active. When that situation is found, the rule will move the agent NP
into X1, so it will be realized as an NP, and the rule will put the rest of the sentence into X2, so it
will be realized as a VP. Although the rule shown above is performing tasks that linguists
routinely discuss, the style of representation is unfamiliar to linguists.

The complete KANT analysis and generation process is illustrated below in figure 2-11

for Japanese.
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"Periodically, clean the ventilation slots with your vacuum cleaner.”
1 source f-structure(s) found in 0.89 seconds of real time

((MOOD IMP) (FORM ROOTFORM) (GAP -) (VALENCY TRANS) (CAT V)
(ROOT "clean")
(PRE-MOD-ADV)
(CAT ADV) (ROOT "periodically")))
(0BJ
((COUNT +) (CAT N) (SEM *O-VENTIALATION-SLOT) (NUMBER PL)
(ROOT "slot")
(DET
((CAT DET) (ROOT "the")))))
(PP
((GAP -) (CAT P) (ROOT "with") (SEMSLOT INSTRUMENT)
(OBJ
((COUNT +) (GAT N) (SEM *O-VACUUM-CLEANER) (ROOT "cleaner")
(DET
((CAT DET) (RQOT "your" 1))

1 interlingua representation(s) found:

(*E-CLEAN
(MOOD IMP)
(EVENT-FREQUENCY &PERIODICALLY)
(THEME (*O-VENTILATION-SLOT
(NUMBER PL)
(REFERENGE DEFINITE)))
(INSTRUMENT (*O-VACUUM-GLEANER
(PERSON SECOND)
(POSSESSIVE +))))

1 target f-structure(s) found:

((TIME ((ROOT PRESENT))) (FORMAL +) (CAUSATIVE -) (PASSIVE -)
(MOOD ((ROOT IMPY)) (ROOT SOUJISURU) (CAT V) (SUBCAT TRANS)
(VTYPE V-SAHEN) (SUBJ-CASE GA) (OBJ-CASE D)
(OBJ ((CASE O) (ROOT TUUKIKOU (CAT NJ (WH -)})
(ADVADJUNCT ((ROOT TEIKITEKINI) (CAT ADV)))
(PPADJUNCT ((ROOT SOUJIKI) (CAT N) (WH -) (PART DE) (COMPNOUN GN))))

1 output string(s) found:

"EMET HMRWT EXILERRLTEEN, 7

Figure 2-11. Generation of Japanese Equivalent for Periodically, clean the ventilation slots with
your vacuum cleaner. (Nyberg 1992:5)

As seen at the top of figure 2-11, the source sentence being translated is Periodically, clean the
ventilation slots with your vacuum cleaner. The analyzer that was shown in figure 2-7 above

constructs a source f-structure for the source sentence, and that f-structure is displayed in the
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top portion of this figure. Then the interlingual representation for that sentence is produced, and
it is shown in the middle region of figure 2-11. From the interlingual representation, the
generator that was seen in figure 2-7 above constructs a target f-structure, and it is shown in the
bottom portion of the figure. Finally the system produces the Japanese translation of the
sentence, and it is shown at the bottom of figure 2-11.
2.3.4.2.2 Evaluating the Texts Generated by KANT

Experiments were performed to compare how much time was required to manually
translate a particular document with how much time was required to post-edit KANT’s generated
draft of the same document. In order to edit KANT’s texts quickly, a native French speaker who
was an experienced translator, but who did not have any expertise in this particular subdomain,
was trained to use the KANT post-editing tools, and he was instructed to do the minimal amount
of editing required to make the translations understandable and accurate (Nyberg 1997:4). The
experiments were performed with documents which typically take approximately an hour to
manually translate. The trained French editor was able to edit KANT’s drafts of these
documents in approximately 10 to 15 minutes, thereby suggesting an increase of productivity by
a factor of 4 to 5 (Nyberg 1997:4). The minimally post-edited output was then reviewed by the
customer who confirmed that the text was of sufficient quality that it would be “highly useful.”
However, the customer then performed his own set of experiments using his translators who
had a broad range of experience. The customer’s experiments indicated that using KANT’s
texts approximately doubled the productivity of his translators (Nyberg 1997:4). The
researchers developing KANT concluded that the customer’s translators were doing more than
the minimal editing required while post-editing KANT's texts.

2.4 The Translator’s Assistant

This section will provide a brief overview of the natural language generator called The
Translator's Assistant. TTA is distinct from other NLGs in two very specific ways that were

presented in the previous chapter: 1) TTA was designed and developed using contemporary
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typological research and theoretical frameworks that are familiar to linguists, and 2) TTA is

intended to generate texts in a very wide variety of target languages. Now that other NLGs

have been described, several of the notable differences between TTA and the other systems

will be discussed in more detail.

2.4 1 Distinguishing Features of TTA’s Semantic Representational System

TTA’s semantic representational system includes a feature system that is comprised of
primitives that have been gathered from a large array of languages. The feature
systems used in the other NLGs and portrayed in the figures above are generally
adequate for Indo-European languages. For example, figures 2-8 and 2-9 show two
examples of the Sentence Planning Language for KPML. Both figures show a ‘Tense’
value of ‘Past’, and the nominals are marked with a ‘Determiner’ value of ‘zero’, ‘some’,
or ‘the’, and a ‘Number’ value of ‘Plural’. Values such as those are perfectly adequate
when generating texts in Indo-European languages, but many languages don’t have
anything equivalent to the English articles, they have many degrees of past and future
tenses, and their nominals may be morphologically marked for singular, dual, trial,
quadrial, and plural. Therefore, the feature system developed for TTA’s semantic
representations contains much more information than do the feature systems
developed for the other NLGs.

The concepts in TTA’s semantic representations come from TTA'’s ontology which was
developed using the foundational principles of Natural Semantic Metalanguage (NSM)
theory. Because TTA is intended to be used in a wide variety of target languages, its
semantic representations are comprised primarily of semantic primitives and other
compositionally simple concepts. By using semantically simple concepts, the
probability of other languages having lexical equivalents is increased. The rationale for
this approach and the NSM foundational principles will be presented in section 3.2.6.
The systems portrayed above generally do not limit the concepts in their semantic
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representational systems to semantically simple concepts, primarily because they are

dealing with very sophisticated concepts (e.g., “oxygen saturation,” “power grids,”
“vacuum cleaners,” etc.), and it is assumed that their target languages generally have
either lexical or analytic equivalents for these concepts.

The concepts in TTA’s ontology are very narrowly defined and used consistently
throughout all the semantic representations. Similar to TTA’s approach, other NLGs
use ontologies that include concepts which have multiple senses. For example, figure
2-16 shown above illustrates that the concept make in KANT’s ontology has at least two
senses. The ontology in TTA uses the same approach, but the meaning of each
concept is more narrowly defined than in the other systems. As was mentioned in
chapter 1, TTA’s ontology includes twenty-five senses of BE. Many of the concepts in
TTA’s ontology have multiple senses, but each sense is very narrowly defined and used
in virtually identical constructions throughout all the semantic representations.

TTA’s ontology includes semantically complex concepts which are inserted into the
semantic representations automatically if a particular target language has a lexical
equivalent. If the texts generated by TTA were to consist solely of semantically simple
concepts, the texts would seem unnecessarily long and drawn out. For example,
English speakers don’t want to read texts that include constructions such as “doctors
who treat sick animals”; English speakers would rather read about “veterinarians.”
Sections 3.3.1 and 4.3.1 will describe how semantically complex concepts are
automatically inserted into the semantic representations if the target language has a
lexical equivalent.

TTA’s semantic analysis is considerably richer and more detailed than the analysis
systems used by other NLGs because it attempts to identify the reasons why surface
structures in the source documents have the forms that they do. As was mentioned
above, figure 2-3 shows nominals marked with a ‘Determiner’ value. TTA’s nominals
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are marked with a feature called ‘Participant Tracking’ rather than ‘Determiner because
it is a nominal’s participant tracking value that is the underlying universal which triggers
particular determiner values in Indo-European languages. None of the NLGs described
above refer to a text’s discourse genre or a proposition’s salience band, but Longacre
points out that these two parameters are very significant when determining the proper
surface form of a proposition’s verb (Longacre 1996:27). For example, a salience band
value of ‘Backgrounded Action’ requires the participial verb form in English, and a value
of ‘Flashback’ triggers the past perfect form. Section 3.3.3.9 will discuss this analysis in

more detail.

2.4.2 Distinguishing Features of TTA’s Grammar

TTA’s grammar is intentionally theory neutral, and it has been designed with sufficient
flexibility to permit linguists to develop their grammars using a variety of theoretical
models. TTA’s grammar is able to accommodate Transformational-Generative models,
Lexical-Functional models, Minimalist models, Role and Reference models, and
Functional-Typological models. Rules in TTA’s transfer grammar are able to insert into
the underlying representations an INFL node, CP and CP-Spec nodes, or any other
constructs that the linguist desires. Then the synthesizing grammar is able to
manipulate these nodes according to the linguist’s specifications. TTA’s lexicon and
grammar will be described in detail in chapter 4.

The transfer component of TTA’s grammar includes rules which are able to generate
honorifics when people speak to one another. None of the NLGs presented above
discuss the ability to generate appropriate honorific forms when people speak to one
another, but in a language such as Korean, generating the appropriate honorifics is
essential. If a source document is in English, there is no method of encoding honorifics

in the surface text, and it appears that no other NLGs have a method of generating
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honorifics. A detailed example of how TTA generates honorifics for Korean will be
presented in section 5.4.

The transfer component of TTA’s grammar includes the capability to map a single
source concept to multiple target words based on the context. As was mentioned in
chapter 1, some languages have a single word for a range of concepts, but other
languages will have multiple words for those same concepts. Collocation correction
rules were added to TTA’s transfer grammar to deal with this specific problem, but no
other NLG appears to have dealt with this issue. If an NLG generates texts only in
Indo-European languages, then this problem is perhaps sufficiently small that it may be
ignored. However, if a NLG generates texts in a very wide variety of target languages,
this problem becomes significant and must be resolved. Therefore collocation
correction rules were added to TTA’s transfer grammar, and they will be discussed in
section 4.3.6.

The synthesizing component of TTA’'s grammar was designed to resemble as closely
as possible the descriptive grammars that field linguists routinely write. As was
mentioned above in section 2.3.4.1.1, the KPML project uses Systemic Functional
Grammar for the reasons cited, but SFG is generally unfamiliar to field linguists. That
grammar includes “choosers” and “realization statements”, neither of which ever appear
in descriptive grammars written by field linguists. In the KANT project, surface structure
is generated from the target f-structure by using Pseudo Unification Grammar. The
KANT project’s phrase structure rule shown in figure 2-10 above includes symbols and
notations that computational linguists are generally familiar with (e.g., “==", X0, X1, X2,
etc.), but these rules generally appear foreign to linguists, and their symbols and
abbreviations rarely or never appear in linguistic literature. Opposed to this is TTA’s
synthesizing grammar which includes 1) feature copying rules, 2) spellout rules, 3) clitic
rules, 4) movement rules, 5) phrase structure rules, 6) anaphora identification and
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spellout rules, 7) word morphophonemic rules, and 8) find/replace rules. All of these

rules except the find/replace rules are very familiar to field linguists and appear often in

their descriptive grammars. TTA’s synthesizing grammar will be described in detail in

section 4.4.

e TTA’s grammar takes advantage of recent typological linguistic research. As was
stated in chapter 1, linguists have done extensive typological research in many areas,
and this research guided the development of the feature system in TTA’s semantic
representational system, and also the generating grammar. Examples of how TTA
incorporates current typological research will be presented throughout chapters 3 and
4.

Because TTA was designed to perform transfer and synthesis for a very wide variety of
target languages, extraordinary demands are placed on its semantic representational system
and its grammar. Therefore this dissertation will describe in detail the content of the semantic
representations and the capabilities required of TTA’s grammar. Thus the goals of this
dissertation are to: 1) determine the information that must be included in the semantic
representations, and 2) determine what capabilities the grammar must possess in order to
generate texts in many different languages. The underlying hypothesis for this project is as
follows: if the semantic representations contain sufficient information, and if the grammar
possesses sufficient capabilities, then TTA will be able to generate texts of sufficient quality that
they improve the productivity of experienced mother-tongue translators in a very wide variety of
target languages. This system is not intended to produce high quality literature for highly
educated people, nor is it intended to generate texts that use all the typologically rare features
of each particular target language. Instead this system generates very simple sentences that

are easily understandable, grammatically correct, and both semantically and referentially
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equivalent to the source representations. The texts that are generated by TTA are generally at
a sixth grade reading level®.

Stochastic techniques were not an option for TTA because the intended target
languages generally have very few if any written texts. Therefore training corpora for
developing the necessary statistical information are unavailable. Template techniques were
considered inappropriate for this project due to the variety of texts that are to be generated.
Templates work well for form based documents, but the texts that are to be generated by this
project are not form based.

TTA’s grammar is intentionally very generic in order to accommodate a wide range of
language models, but it most closely resembles the transformational-generative tradition
because the intended users of TTA are linguists who are familiar with the generative approach
to grammar. Functional typological grammar was very influential in determining the features
that must be included in the semantic representations, but the grammar in TTA is based on the

generative approach. A high level model of TTA is shown below in Figure 2-12.

Semantic Representation

Ontology J,
Transfer Grammar
Il Lexicon
Svnthesizing Grammar Lexical
T Grammar

Surface Structure

Figure 2-12. Underlying Model of The Translator’s Assistant

® This was a strategic decision because there is a direct correlation between the complexity of the
semantic representations and the complexity of the generating grammars. In order to keep the generating
grammars reasonably simple, the complexity of the semantic representations has been constrained. The
‘sixth grade reading level’ was determined by applying the tool in Microsoft Word to the texts that were
generated in English.
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The model shown above indicates that TTA begins with a semantic representation of a
proposition or text, and then executes all the rules in the target language’s transfer grammar.
The output of the transfer grammar is a deep structure representation of that proposition or text,
and it consists of the target language’s lexemes and structures. That deep structure
representation is then supplied to the synthesizing grammar where all the target language’s
synthesizing rules are executed. The output of the synthesizing grammar is target language
surface structure text. The pertinent concepts in the ontology are included in the semantic
representation, and they are also available to the rules in the transfer grammar. Similarly the
words in the target lexicon are available to both the transfer and synthesizing grammars.
2.5 Conclusions

This chapter has provided a brief introduction to natural language generation. It
described the two main categories of NLG systems that have been developed, and it presented
examples of the most successful systems from each of those two categories. This chapter also
briefly introduced The Translator's Assistant, which is the NLG developed for this dissertation.
TTA is distinct from the other NLGs for many reasons, and several of those reasons were listed
and discussed.

The next chapter of this dissertation will describe the semantic system that was
developed specifically for TTA. Every NLG is based on some type of semantic system, and
many semantic systems have been developed. The next chapter will begin with a survey of six
semantic systems that were potential candidates for TTA, but each of those systems was
ultimately rejected as being either unsuitable or impractical. Then a new system of semantic
representation that was developed specifically for this project will be presented. The concepts,

features, and structures of this new semantic system will be thoroughly described in chapter 3.
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CHAPTER 3
THE REPRESENTATION OF MEANING
3.1 Introduction

This chapter will introduce the semantic representational system that was developed
specifically for The Translator’'s Assistant. Every natural language generator that uses semantic
representations as its input requires a thoroughly specified, formal semantic system for its
source texts. Many different semantic systems have been developed for NLGs, and many
semantic systems were considered potential candidates for TTA. However, after investigating
the existing semantic systems, each was found either unsuitable or impractical®. Therefore it
was decided that a new semantic representational system must be developed. This chapter will
present the new semantic system that was developed specifically for TTA.

This chapter begins with an overview of the perplexing, philosophical issues associated
with the representation of meaning. Then six different semantic systems that were potential
candidates for TTA will be described, and the reasons for their rejection in this particular project
will be enumerated. These six semantic systems are the following:

e Formal Semantics developed by Richard Montague (Montague 2002)
e Conceptual Semantics developed by Ray Jackendoff (Jackendoff 1990; 2007)
e Cognitive Semantics developed by George Lakoff, Ronald Langacker, and Leonard

Talmy (Lakoff 1987; Langacker 1986; Talmy 1985)

6 It is important to note that this project is not arguing for or against the validity of these particular
semantic systems. The focus here is not to develop a conceptual solution to the representation of
meaning, but rather a practical solution that is both linguistically based and machine tractable. The
semantic system developed for TTA and presented in section 3.3 below is a working hypothesis subject to
refutation and counterevidence.
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e Generative Semantics developed by McCawley, Postal, Ross, Katz, and Fodor (Fodor
1977)
e Ontological Semantics developed by Sergei Nirenburg and Victor Raskin (Nirenburg
2004)
e Natural Semantic Metalanguage theory (NSM) developed by Anna Wierzbicka and Cliff
Goddard (Wierzbicka 1992, 1996; Goddard 1998, 2008)
These six semantic systems will be described, and the features that make them unsuitable for
this particular project will be delineated. Then this chapter will present the semantic system that
was developed for TTA. This semantic representational system is comprised of 1) an ontology,
2) features, and 3) structures. TTA’s ontology and its associated concepts will be described in
section 3.3.1, the features associated with this semantic system will be described in section
3.3.2, and the structures permitted in this system will be described in section 3.3.3. This
chapter will conclude with an example illustrating how the semantic system developed for TTA
was applied to the opening paragraph of a short text that describes how to prevent eye
infections.
The representation of meaning is an issue that has perplexed linguists, philosophers,

lexicographers, logicians and cognitive scientists for decades. Fodor writes, “... what is
meaning? This question has been repeatedly asked, and variously answered, throughout the
history of philosophy and related disciplines. Along with problems about free will, the nature of
time, and so on, it has seemed one of the ultimate metaphysical puzzles” (Fodor 1977:9).
Because language is a tool for expressing meaning, meaning must be at least partially
independent of language. Therefore it initially seems plausible that meaning should be
representable in a method independent of language. But in order to discuss and describe
meaning, language must be used. Tarksi (1956) showed that to define meaning, one must use
a metalanguage in order to avoid paradoxes. Therefore meaning cannot possibly be described

or represented in a completely language neutral way (Hutchins 1992:75). Due to this

45



unavoidable fact, language must be used in the representation of meaning, and the language
chosen will invariably influence what meaning is represented.

Existing NLG systems have used many different formats for their semantic
representations. The fundamental question underlying the development of each semantic
representation system is: “What type of semantics will be used?” Some linguistic theories and
NLG systems in the past based their semantic representations on formal semantics such as
Montague Grammar. Other NLG systems have tried using other types of linguistic semantics
such as Jackendoff’'s conceptual semantics (Jackendoff 1990), cognitive semantics developed
by Lakoff (Lakoff 1987) and Langacker (Langacker 1986), generative semantics developed by
Ross, Postal, and McCawley, or ontological semantics developed by Nirenburg and Raskin
(Nirenburg 2004). Some NLGs have attempted to use a hybrid of these semantic systems in
their semantic representations. Each of these semantic systems will be described below in
sections 3.2.1 through 3.2.6, but they were ultimately found either unsuitable or impractical for
TTA’s purposes. Therefore they were rejected, and the reasons will be presented below.
Rather than using an existing semantic system, a new system of meaning representation was
developed based on the foundational principles of Natural Semantic Metalanguage theory
(NSM). NSM will be described in section 3.2.6, and then the new system that was developed
specifically for TTA will be described in section 3.3.

3.2 Semantic Systems that Represent Meaning

This section will present six semantic systems that were candidates for TTA’s semantic
representational system. After each semantic system has been described, the reasons for not
using it will be presented.

3.2.1 Formal Semantics

The first semantic system that was considered for TTA is called Formal Semantics.

The most widely acclaimed theory within formal semantics during the 1970s and 1980s is

Montague Semantics (Montague 2002). Developed in the late 1960s and early 1970s by
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Richard Montague, this theory proposes that there is no basic difference between natural
languages and the artificial languages of logicians. Montague’s theory claims that natural
languages may be described and analyzed just as rigorously and precisely as the formal
languages of logicians (Montague 1974:2). He described his system in a compact account of
the syntax and semantics of ordinary English called PTQ (The Proper Treatment of
Quantification in Ordinary English). His system is comprehensive, having both a semantic
component and a syntactic component which are capable of analyzing and interpreting the
syntax and semantics of natural languages. His theory radically influenced the study of
linguistic semantics for the next several decades. An underlying premise of his theory is that
when interpreting a sentence, the construction of meaning is rule governed just as is the
construction of a syntactically well formed sentence. Therefore the meaning of an expression is
determined by the meaning of its parts and how they have been put together, as is stated in
Frege’s Principle’.
3.2.1.1 Montague’s Apparatus

Using model theory, type theory, intensional logic, logical relations, and operators,
Montague developed an elaborate system that was thought to be capable of describing a
subset of many natural languages (Partee 2001). Several of his logical relations were
conjunction ‘&’, inclusive disjunction ‘v’, implication ‘—’, equivalence ‘«’, and identity ‘=". A few
of his operators were negation ‘~’, possibility ‘<>’, and necessity ‘0’. He observed that
predicates operate on noun phrases and these operations may be represented by Q(x), P(X,y)
or R(x,y,z) where Q represents all intransitive verbs, P represents all transitive verbs, R
represents all ditransitive verbs, and X, y and z represent noun phrases. He then used a
context-free phrase structure grammar to describe the resulting structures. He incorporated the

lambda operator ‘N’, originally developed by Alonzo Church in 1940, to handle constructions

7 Gottlob Frege is widely accredited for the first modern formulation of this principle. However, the idea
appears in Plato’s Theaetetus. Wikipedia — Principle of Compositionality.
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such as the passive. Two quantifier operators, universal ‘v’ and existential ‘3’, were added to
his grammatical apparatus to represent natural language quantifiers. He introduced the tense
operators which are applied to verbs in order to produce tensed verbs. The present tense
operator is denoted by ‘Pres’, past tense by ‘Past’, and future by ‘Fut’.

3.2.1.2 Reasons for Rejecting Formal Semantics

Montague’s elaborate system has been used by scholars in many disciplines to partially
describe the semantics of many natural languages. It has also been very insightful into the
structure and interpretation of human languages as well as cognitive processing. It has been
especially insightful in natural language phenomena such as scope and entailment, and it also
provides a formal way of representing some meaning.

However, there are notable problems with Montague’s PTQ (Rosner 1992:xv).
Essentially he attempted to replace words with monosemic logical symbols which possess rigid
boundaries. But his symbols could not do justice to the shades of meaning encapsulated by
words or to polysemy. Neither linguists nor philosophers find Montague’s approach entirely
satisfying. Linguists claim that the system cannot be extended to include other syntactic or
semantic phenomena exhibited in natural languages, and philosophers do not believe that
higher order intensional logic is the proper tool for exploring issues such as intensionality or
inference.

Montague’'s grammar was rejected for this project because 1) it is not capable of
covering the many shades and nuances of meaning that every natural language is capable of
expressing, and 2) a strictly logical representation may not always adequately constrain the
surface text that is to be generated. For example, Bateman points out that the logical
representation

on(x,y) A book(x) A red(x) A\ table(y)
may be intended to represent The red book is on the table, or It is the red book that is on the
table, or The red book on the table ... or The book on the table is red, or There is a book on the
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table. Itisred (Bateman 1997:2). For practical purposes, the semantic representations for an
NLG system must contain sufficient information and be sufficiently constrained so that only one
target form will be generated.
3.2.2 Conceptual Semantics

The second semantic theory that was considered for TTA is called Conceptual
Semantics. Conceptual semantics is a theory of meaning that is organized in a psychological
framework and attempts to integrate theories of linguistics, perception, cognition and conscious
experience. This theory was proposed by Ray Jackendoff (Jackendoff 1990), and its purpose is
to characterize the mental resources that make it possible for humans to think, know, and
experience the real world. The goal of the theory is to determine the form of the internal mental
representations that constitute conceptual structure (Jackendoff 1990:10). This theory of
meaning is based on principles which parallel the foundational principles of generative syntax
and phonology.
3.2.2.1 Jackendoff’'s Apparatus

Jackendoff proposes a set of conceptual primitives augmented by features and
expanded with tiers in order to represent meaning in a structured and precise way. Jackendoff
argues that all humans are endowed with an innate Universal Grammar that narrowly restricts
the limitless variations of grammars that might exist. Similarly he believes that a person’s stock
of lexical concepts must be developed from an innate collection of possible concepts. One of
his goals is to determine how much of the human ability to comprehend sentential concepts is
innate, and how much is learned. Therefore the central issue of this theory is to determine the
innate units and principles of organization that make human lexical and sentential concepts both
possible and learnable. He believes that meaning is represented mentally and people should
be able to articulate these representations clearly. Syntax gives us a glimpse into these

representations because syntax evolved as a means of expressing conceptual structure.
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Therefore there must be a great deal of correspondence between syntax and conceptual
structures; each major syntactic constituent must correspond to a major semantic constituent.
Jackendoff postulated eight fundamental ontological categories: Thing, Event, State,
Action, Place, Path, Property and Amount (Jackendoff 1990:22). Every lexical item is assigned
to one of these eight categories. Additionally, every lexical item has a conceptual structure
which takes zero or more arguments. These conceptual structures may be elaborated
according to his proposed schema. For example, in the simple sentence John ran into the
room, run is a movement verb, so it takes GO as an operator with an optional path; optionality
being indicated by underlining. Therefore the conceptual structure for RUN may be represented

as shown in Figure 3-1 below (Jackendoff 1990:45):

rurn
v
<PP.>
[Event 50 ([Ihing lif [Path ]j}

Figure 3-1. Jackendoff’'s Conceptual Representation of RUN

In Jackendoff’s representations, the thing phrase subscripted with ‘i’ always indicates the agent,
actor, or experiencer. Jackendoff introduced features to modify these operators. These
features include z*Contact, so a verb like touch is GO:conact (Jackendoff 1990:107).
Jackendoff’s final addition to his apparatus is the action and thematic tiers which parallel the tier
theory in phonology. He claims that conceptually, there is a thematic tier which identifies each
NP in a sentence with a thematic role. However, there is also an action tier which identifies
each NP as either an Actor, a Patient, or nothing.

3.2.2.2 Reasons for Rejecting Conceptual Semantics
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This semantic theory was rejected for this project for four reasons: 1) The
representations are more complex than the concepts that they represent. A simple concept

such as DRINK? is represented as shown below in Figure 3-2 (Jackendoff 1990:53):

drink
\%
(NP
[hvcm CAUSE ([Thing ]i' [lj\-cm GO (I'l"hing UQU]D]'
[patn TO ([prace IN ([1ping MOUTH OF ([14ing  1DDD])]

Figure 3-2. Jackendoff’'s Conceptual Representation of DRINK
This formula shown above is to be read “drinking is an event where something causes liquid to
go into its own mouth.” When developing semantic representations for large texts, it is much
more convenient to simply use DRINK rather than the composed formula shown above. 2) The
notation of the representational system is obscure and cumbersome. Deciphering the semantic
structures developed by Jackendoff requires a thorough knowledge of the apparatus. When
linguists use TTA, it is much simpler to ask them for their target language equivalent® of DRINK
rather than asking them for the equivalents of the representation shown above. 3) There seems
to be no limit to the number of primitives, features, operators, and rules that may be added to
this system. Jackendoff himself says, “... two general questions constantly arise. The first is to
what extent new conceptual functions ought to be added as simple primitives in their own right,
and to what extent they should be added by elaborating old primitives in terms of a feature
system” (Jackendoff 1990:87). The correspondence rules which deal with mismatch between
conceptual arguments and syntactic positions are extremely complex and also appear

unbounded (Jackendoff 1990:155-243). 4) Jackendoff's apparatus is a metalanguage, and all

8 It’s important to note that the symbols for these concepts don’t represent the meaning that is in a
speaker’s mind, nor do they include the knowledge that is required to use a concept in a discourse. These
symbols simply represent the concepts that are in a speaker’s mind. Only the symbols for prime concepts
represent the meaning of those concepts.

® The target language equivalents aren’t necessarily lexemes that correspond directly to the source
concepts. As will be discussed in chapter 4, the target language equivalent may be expressed using very
different lexemes and structures than those used in the source language. Examples of this will be
provided showing how Korean expresses the equivalence of WEIGH-A and WEIGH-B
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metalanguages are degenerate forms of a natural language (Allan 1986:268, Goddard
1998:66). In order to understand a representation, one must first translate it back into ordinary
English. But repeatedly coding and decoding these representations is inefficient and wasteful.
3.2.3 Cognitive Semantics

The third theory that was considered a potential candidate for TTA’'s semantic
representational system is called Cognitive Semantics. Developed primarily by George Lakoff
(Lakeoff 1987), Ronald Langacker (Langacker 1986), and Leonard Talmy (Talmy 1985), this
theory uses image schemas rather than language specific words in order to represent meaning.
Similar to conceptual semantics, this theory is concerned with the mental representation of the
world and its relation to language. But these theorists reject propositional representation, and
instead claim that meaning is derived from “the pre-conceptual structuring of bodily experiences
which is impossible to represent in verbal terms” (Goddard 1998:79). Lakoff says that “the idea
that all internal structure is of a building-block sort, with primitives and principles of combination,
does not seem to work at the basic level of human experience. ... basic level concepts cannot
be considered elementary atomic building blocks within a building-block approach to conceptual
structure” (Lakoff 1987:270).
3.2.3.1 Kinesthetic Image Schemas

Rather than using primitive concepts, these theorists propose kinesthetic image
schemas. For example, the CONTAINER schema defines the basic distinction between IN and
OUT (Lakoff 1987:271). Of the CONTAINER schema Lakoff says, “On our account, the
CONTAINER schema is inherently meaningful to people by virtue of their bodily experience.
The schema has a meaningful configuration, from which the basic logic follows. ... Thus,
schemas are not understood in terms of meaning postulates and their interpretations. Rather,
meaning postulates themselves only make sense given schemas that are inherently meaningful
because they structure our direct experience” (Lakoff 1987:273). These theorists propose

additional schemas such as:

52



o the PART-WHOLE schema in which “we experience our bodies as wholes with parts
(Lakoff 1987:273),”
o the LINK schema which begins with one’s umbilical cord but also includes strings,
wires, tape and anything else that links one thing to another,
o the CENTER-PERIPHERY schema which says that our bodies and other things have
certain constituents at the center and other constituents at the periphery,
o the SOURCE-PATH-GOAL schema which says that all movement consists of a starting
point, an ending point, and a contiguous set of points joining the starting point to the
ending point, etc.
These theorists reject the idea of conceptual primitives, but hold to the idea of semantic
compositionality. They claim that there are basic level concepts, image schemas, and rules of
semantic composition that build complex concepts from less complex concepts, but nothing that
satisfies the definition of a primitive.

A sample of their symbolic representation is shown below in Figure 3-3. The simple
proposition The cat is out of the bag is represented by a series of diagrams (Langacker

1987:95).
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UT OF BAG

CAT-QUT-OF -BAG

CAT-0UT-OF-BAG

CAT T OF BAG

Figure 3-3. Langacker’'s Symbolic Representation for The cat is out of the bag.
3.2.3.2 Reasons for Rejecting Cognitive Semantics

Goddard points out several issues with this theory (Goddard 1998:81). He says that it
is not clear how the various representational devices interact with one another. Similarly it is
difficult to see how the diagrams and kinaesthetic image schemas can interface with the
propositional aspects of meaning.

This theory was rejected for this project because it is impractical, perhaps impossible, to
put the diagrams and kinaesthetic image schemas into machine tractable forms. Developing
symbols for each of the necessary nominals is entirely impractical;, the symbols would need to
have labels such as CAT and BAG, and it is much simpler to use the labels rather than the
images. Developing machine tractable forms for the schemas is an unnecessary complication
that would neither enhance this project nor improve the quality of the generated text.

3.2.4 Generative Semantics
A semantic theory which initially showed great promise for TTA is called Generative

Semantics. This theory was developed primarily by McCawley, Postal, Ross, Katz, and Fodor
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in the mid 1960s. Although this approach has been rejected by contemporary linguists, it has
features that are quite attractive to developers of NLGs. Therefore this approach was
considered for this project.

The goal of generative semantics was to state the characterization of correlations
between surface structure and meanings (Fodor 1977:5). The developers argue that their
theory must

make available some format for the precise representation of meanings, both of

lexical items and of phrases and sentences. It must specify the nature of the

rules that will relate the meaning representations of phrases and sentences to

representations of the meanings of the lexical items they contain and of the

syntactic configurations in which they appear. And we can also expect it to
provide formal definitions of meaning-dependent properties of expressions and

meaning-dependent relations between expressions (Fodor 1977:6).

Katz and Fodor claimed that the grammar has a self-contained syntactic component which
specifies the syntactic structure and lexical content of each sentence of the language.
Therefore their semantic theory must perform two tasks: 1) provide specifications of the
meanings of lexical items, and 2) identify the recursive rules that operate over syntactic
structures for building up meaning specifications for phrases and sentences out of the meaning
specifications for lexical items (Fodor 1977:64). These theorists claimed that there is a deep
structure level which is identical to the semantic level, and it has no interpretive semantic rules.

Then the projection rules begin with the lexical items and amalgamate larger and larger

constituents until eventually they have accounted for the entire proposition (Fodor 1977:68).
3.2.4.1 The Apparatus of Generative Semantics

Proponents of this theory claimed that every language is a system that maps meaning
to expression (Frantz 1974:1). They proposed universal semantic structure which they
represented with phrase structure trees. They claimed that semantic structure must be grouped
and put into hierarchies using phrase structure trees in order to account for scope (Frantz
1974:2) and logical inference (Frantz 1974:4). In addition to the universal deep structure

representations, they proposed universal derivations or transformations that map deep structure
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to surface structure. They also proposed universal lexemes which are semantically simple and
may be combined to form the lexical items of languages. Examples of universal lexical

decomposition using their universal lexemes include (Frantz 1974:27):

look for = [TRY [FIND] rlp

e persuade = [CAUSE [BECOME [INTEND]r]r]p

e convince = [CAUSE [BECOME [BELIEVE] p] ] p

e deny =[SAY [NEG]r]r

e kil = [CAUSE [BECOME [NEG [ALIVE] p] ¢] #] p

The developers of this theory explicitly described the semantic content of the deep
structure representation. As implied by the name, generative semanticists placed more
emphasis on semantic and pragmatic issues than on syntactic issues. They used language
neutral predicate logic rather than language specific lexical items to represent meaning.
Because their deep structure representations were logical representations which contain
different categories and structures than do the English surface representations, their theory
required powerful transformations to render the surface equivalents. To precisely identify and
describe the semantic content of the deep structure, generative semanticists adopted a method
called lexical decomposition. Rather than using semantically complex lexemes from a particular
language, they used abstract nonlexical forms which were semantically simple, but were then
realized through a series of transformations as language specific words. Their efforts were
eventually supplanted by and incorporated into models such as Montague’s which used explicit
semantics.
3.2.4.2 Reasons for Rejecting Generative Semantics
This approach would have been very appealing for this project. The claim that many or

all languages could have the same or similar deep structures, and that surface structure is
realized through a series of transformations matches the purposes of this project very closely.

However, this approach to semantic research is subject to the same criticisms as Montague
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grammar, and was abandoned in the 1980s and supplanted by cognitive semantics. Therefore
it was not used for this project.
3.2.5 Ontological Semantics

A new semantic theory that was developed specifically for computational natural
language systems is called Ontological Semantics. This theory was recently developed by
Sergei Nirenburg and Victor Raskin (Nirenburg 2004). Ontological semantics deals specifically
with the extraction, representation, manipulation and generation of meaning within natural
language texts by computers. The information acquired from these tasks may be used in a
variety of natural language processing projects such as machine translation, text
summarization, question and answering, advice giving, etc. Ontological semantics differs from
the other types of semantics discussed above in the following four ways (Nirenburg 2004:103):
1) It introduces an ontology with a rich set of language independent primitives related to one
another in an inheritance hierarchy. 2) It is a comprehensive theory, composed of a multitude of
microtheories, that integrates lexical semantics with compositional semantics and also includes
pragmatics. 3) It is designed to adjust semantic description depth according to the needs of a
particular application. 4) It emphasizes full coverage of all the phenomena in a text at a
predefined level of detalil.
3.2.5.1 The Apparatus of Ontological Semantics

A variety of resources have been developed to perform ontological semantics. These
resources include 1) an ontology which is a constructed hierarchical network of real world
unambiguous concepts within a particular domain, 2) a fact database that includes instances of
concepts as they have occurred in texts, as well as information about the concepts, 3) a lexicon
that maps the words of a natural language to the concepts in the ontology, and 4) an
onomasticon which is a collection of proper names from a particular natural language. The
ontology and fact database deal with concepts rather than natural language words; these

concepts are intended to be language neutral, unambiguous, and together form a
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metalanguage which is capable of representing meaning. The lexicon and onomasticon are
language specific; each natural language requires the development of its own lexicon and
onomasticon (Nirenburg 2004:10).

Nirenburg and Raskin subscribe to the “weak” artificial intelligence thesis - that
computers can be made to perform the same tasks that humans perform and they can achieve
the same results. However, this will not be accomplished by making the computers model
human problem solving techniques; instead it will be achieved by using other approaches which
will enable the computers to achieve functional equivalence (Nirenburg 2004:14). They also
believe that it is impossible to develop a single comprehensive theory that is capable of
accounting for all of the phenomena encountered in natural language processing projects.
Therefore they have resorted to the development of a multitude of microtheories, each one
being responsible for one particular domain such as aspect, negation, relative clauses, etc.
(Nirenburg 2004:30). These microtheories incorporate target language devices for realizing the
underlying semantics. Nirenburg and Raskin have also recognized that it is a practical
impossibility to develop a comprehensive set of features that will adequately describe all of the
phenomena in natural languages, so they are focusing on language universals and
incorporating as many of the universals as possible into their microtheories.

As implied by the name, the ontology is the key component in ontological semantics.
The ontology contains knowledge about objects, processes and properties in the real world, but
it uses a metalanguage to represent this information. They assert that it is impossible to use
elements of the real world to represent meaning, so they have developed a set of meaning
elements, or primitive symbols, which are used as substitutes for the objects and processes in
the real world (Nirenburg 2004:82). But their ontology is more than just a collection of primitive
meanings; it is also a model of the real world because it includes hierarchical relationships
between the primitives. Thus it is a “language independent compendium of information about

the concepts underlying elements of natural language” (Nirenburg 2004:77). “The function of
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the ontology is to supply world knowledge to lexical, syntactic and semantic processes”

(Nirenburg 2004:114). Figure 3-4 below shows the highest level of their ontology.

£ all

¥ [ object
b [ ] intangible-object
| ] mental-object
b+ [ physical-object
» [ ] social-object

¥ [ event
[ ] change-event
k| mental-event
k| physical-event
b [ social-event

¥ [ property
e | attribute
b [ ] extra-ontological
| ontology-slot
b [ ] relation
» [ ] second-order-property

Figure 3-4. The Ontology Developed for Ontological Semantics

The figure above shows that there are three fundamental categories of concepts according to
the ontological semantics perspective: objects, events, and properties. Each of these
categories is then subdivided, and each subdivision contains additional subdivisions or
concepts.
3.2.5.2 Reasons why Ontological Semantics wasn’'t used in TTA

Stephen Beale, who is a co-developer of Ontological Semantics with Sergei Nirenburg,
contributed significantly to the development of this project's ontology and semantic
representations. Because Beale and Nirenburg's work is intended for general use in a variety of
applications, their approach differs significantly from the approach developed for this project, but
the techniques do overlap to some degree. In particular, the ontologies for the two projects are

fairly similar. However, Nirenburg and his team claim that their ontology is comprised of

59



language independent concepts (Nirenburg 2004:77). No such claim is made for this project’s
ontology. The ontology for this project will be described thoroughly below, but it consists of
semantically simple concepts that have been lexicalized by English speakers. This author
ascribes to the view that only a few dozen concepts can be described as truly “language
independent”; therefore the ontology for this project cannot possibly be described as consisting
of language independent concepts.
3.2.6 Natural Semantic Metalanguage Theory

The final semantic theory that was considered a potential candidate for TTA’s semantic
representational system is called Natural Semantic Metalanguage theory (NSM). Although this
theory could not be adopted for TTA for reasons which will be presented later, the foundational
principles of this theory significantly influenced the development of TTA’s ontology and semantic
representational system. This theory has been developed primarily by Anna Wierzbicka
(Wierzbicka 1996) and Cliff Goddard (Goddard 1998). The primary focus of NSM is to identify a
set of semantic primitives which Wierzbicka and others claim are innate. NSM theorists have
proposed a table of fundamental concepts which they believe are both innate and indefinable,
and they have also proposed a grammar that describes how these primitive concepts may be
combined into propositions. These concepts and grammar together form a universal mini-
language which they believe is present in the mind of every child and thus constitutes a
language neutral universal deep structure representation. NSM theorists believe that the
semantic primitives, being indefinable themselves, may be used to define every word in every
language. The goal of NSM is to determine which concepts are the semantic primitives, and to
describe the syntax governing the combinations of these primitives. After they have completed
that task, they believe they will have identified a language neutral method for representing deep
structure meaning (Wierzbicka 1996:22).

3.2.6.1 The Apparatus of Natural Semantic Metalanguage Theory
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Wierzbicka refers to the small set of innate concepts as the “alphabet of human
thoughts” (Wierzbicka 1992:210). She writes:

For example, this is an English word, and hic, a Latin one, but both can realize
the same “atom” of human thought. We could say, therefore, that the set of
indefinables is universal, although every language has its own, language-specific
“‘names” for them. Consequently, the number of indefinables is probably the
same in all languages, and the individual indefinables can be matched cross-
linguistically. Of course the indefinables of different languages cannot be
expected to be equivalent in all respects; they can, nonetheless, be regarded as
SEMANTICALLY equivalent (Wierzbicka 1992:210).

The following list of indefinables is provided in (Goddard 2008:58):

Substantives: I, YOU, SOMEONE, PEOPLE, SOMETHING/THING, BODY
Relational Substantives: KIND OF, PART OF

Determiners: THIS, THE SAME, OTHER/ELSE

Quantifiers: ONE, TWO, SOME, ALL, MANY/MUCH

Evaluators: GOOD, BAD

Descriptors: BIG, SMALL

Mental Predicates: THINK, KNOW, WANT, FEEL, SEE, HEAR

Speech: SAY, WORD, TRUE

Actions, events, movement, and contact: DO, HAPPEN, MOVE, TOUCH
Existence, location: THERE IS, BE (SOMEWHERE)

Possession, specification: HAVE, BE(SOMEONE/THING)

Life and death: LIVE, DIE

Time: WHEN/TIME, NOW, BEFORE, AFTER, A LONG TIME, A SHORT TIME, FOR SOME
TIME, MOMENT

Space: WHERE/PLACE, HERE, ABOVE, BELOW, FAR, NEAR, SIDE, INSIDE
Logical concepts: BECAUSE, IF, MAYBE, CAN, NOT

Intensifier, Augmentor: VERY, MORE

Similarity: LIKE

NSM theorists claim that these concepts are lexical universals (Goddard 1998:59). Additionally,
the strong form of the NSM hypothesis claims that every language has a morpheme or word
corresponding to each of these concepts. These concepts are indefinable, but by using these
concepts, every word in every language can be defined or explicated. An example of their
explications for the English word promise follows:

promise as in X promised Y (to do A) = (Goddard 1998:147)
X saidtoY:
| want you to know | will do A
when X said it, it was as if X was saying at the same time:
| know you want me to do this
I know you think that maybe | will not do it
| don’t want you to think this
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I know if | don’t do it after saying this, people will think something bad about me
Sometimes it is necessary to include concepts that are not primitives in an explication. NSM
theorists have proposed that non-primitive words which frequently occur in explications be
called ‘semantic molecules’ (Goddard 1998:254). Examples of semantic molecules include the
following (Goddard 1998:255):
Body parts: head, mouth, teeth, lip, nose, hand, finger, foot, claw, tail, ear, leg, arm, hair, neck,
back, fur, skin, etc.
Actions and activities: make, drink, eat, hold, pick up, put down, chase, catch, fight, Kill, climb,
jump, touch, run, fly, bite, crush, dig, kick, jump, suck, pour, roll, keep in, get out, carry, cut,
hunt, smell, look after
Postures: sit, lie, stand
Shape and dimensions: long, short, flat, round, curved, pointy, thick, thin, stick out, wide,
narrow, straight, bent, open, closed
Parts of shapes: top, middle, bottom, side, front, back, end, edge
Physical properties: hard, soft, smooth, rough, sharp, rigid, flexible, light, heavy
Secondary qualities: hot, cold, loud, soft
Manners: quickly, slowly
Environment: ground, air, sky, sun, water, grass, trees
Colors: black, yellow, green, brown, red, gray
Sex: male, female
By explicating words using semantic molecules rather than only the primitives, the explications
become much easier to understand.

As indicated by the name, NSM theorists are proposing a metalanguage that has the
same expressive power as a full natural language (Goddard 1998:60). The lexicon of this
language consists of the semantic primitives, and the syntax prescribes the allowable
combinations of these primitives. Just as all languages share certain basic concepts, these
theorists claim that there are universally shared grammatical patterns across all languages
(Goddard 1998:329). The basic unit in this grammar is analogous to a clause which consists of
substantive phrases and a predicate. Substantive phrases may consist of one of the
substantives listed above, as well as optional modifiers such as these two people, good things,

after a short time, etc. Certain combinations of modifiers are not allowed, such as *the same

some people, but more research is required to determine which combinations are universal,
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which are allowed but not universal, and which are not allowed. English examples illustrating
universal sentences include:
e These two people said many good things.
e Maybe something bad happened.
e That place is far from here.
e | want to do this.
These “simple” sentences are purportedly translatable into every language without distortion or
loss of content. But regarding “simple” sentences Wierzbicka writes:
The semantic structure of an ordinary human sentence is about as simple and
‘shallow’ as the structure of a galaxy or the structure of an atom. Looking into the
meaning of a single word, let alone a single sentence, can give one the same
feeling of dizziness that can come from thinking about the distance between
galaxies or about the impenetrable empty spaces hidden in a single atom
(Wierzbicka 1996:233).
3.2.6.2 Reasons for Rejecting Strict Adherence to the NSM Approach
The fundamental claims made by the NSM theorists are fairly similar to the claims
made by the conceptual semanticists, the cognitive semanticists, and the generative
semanticists: words consist of semantically simple components which are innate and arranged
in some type of structure. Clearly the system of representation adopted by NSM is much easier
to understand than the other systems because it closely reflects natural language. Even people
who are unfamiliar with NSM can easily understand the explications and simple sentences.
Unfortunately, using just the semantic primitives and the proposed molecules to represent the
meaning of a text with relatively complex semantic content is unwieldy. Therefore strict
adherence to the NSM approach had to be rejected for this project.
3.2.6.3 Fundamental Principles of NSM Adopted by TTA
NSM has revealed two principles which have proven very helpful for this project: 1)

When preparing a document that is to be translated, using semantically simple lexemes rather

than semantically complex lexemes will reduce the complexity of the translation task. This
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follows from the fact that texts comprised solely of the NSM primitives are translatable into
every language without distortion. 2) Semantically simple lexemes can be identified in a
principled manner using the same procedure that NSM theorists used to identify their primitives.
A fundamental principle of NSM states that every word of every language may be defined using
just the innate primitives. From this principle a guideline may be derived for identifying
semantically simple lexemes: lexemes which are frequently used in the definitions of other
lexemes may be considered semantically simple. Because words should always be defined
using simpler words, words that appear frequently in definitions may be categorized as
semantically simple; words that appear infrequently in definitions should be considered
complex. For example, the English word walk is used in the definitions of many other words
such as saunter “to walk in a slow and relaxed way, especially so that you look confident or
proud” (Longman Dictionary 2003:1458), waddle “to walk with short steps, with your body
moving from one side to another — used especially about animals or birds with fat bodies and
short legs” (Longman Dictionary 2003:1848), and wade “to walk through water that is not deep”
(Longman Dictionary 2003:1848). Because walk appears in numerous definitions, it must be
semantically simpler than words like saunter, waddle or wade which appear in very few if any
other definitions!®. From this guideline one may conclude that the more frequently a word
appears in definitions of other words, the semantically simpler the word. By using semantically
simple words in a document that is to be translated, the complexities of the translation task may
be reduced because the target languages are more likely to have lexicalized the same bundle of
primitives. Using anything other than the innate primitives in a source text will certainly result in
lexical mismatch when translating the text into another language, but by using semantically
simple concepts in the source text, the problem of lexical mismatch may be reduced.

3.3 The Semantic System Developed for The Translator's Assistant

10 The definitions in Longman’s Dictionary of Contemporary English and the Longman Defining
Vocabulary will be described in section 3.3.1 below.
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This section will describe the semantic representational system developed for TTA.

This semantic representational system consists of the following three components:
e an ontology with its various classes of concepts, concept senses, and concept
environments,
o features and feature values that are associated with each semantic category, and
e the small set of structures that are permitted in TTA’'s semantic representational
system.
This section will conclude with an example illustrating how this semantic representational
system was applied to the opening paragraph of a text that describes how to prevent eye
infections.

The purpose of The Translator's Assistant is to generate drafts of texts that have
significant semantic content in a very wide range of target languages. Therefore, as was stated
in section 2.4.2, one of the goals of this project was to determine what information must be
included in the semantic representations so that TTA could generate texts in many different
languages. The semantic representations must include concepts that are semantically more
complex than the NSM primitives, and the feature system must be much richer than those
developed for the systems described in the previous chapter. For example, marking a noun as
singular or plural, definite or indefinite, may be adequate for Indo-European languages, but it is
completely inadequate for most other languages. Similarly, marking a verb as past, present or
future may be sufficient for all Indo-European languages, but it is completely inadequate for
languages in many other families. Therefore a very elaborate feature system was developed for
this project, each feature being an exhaustive list of the values that are pertinent to the world’s
languages. Certainly more features will have to be added in the future in order to accommodate
languages that have particular needs. Nevertheless the system developed to date has worked
well for the four primary test languages, as well as the other languages on which small
experiments have been performed.
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As stated at the beginning of this chapter, it is impossible to represent meaning in a
language neutral way. All meaning must be conveyed through language, so a natural language
had to be chosen for this project's semantic representations. It was decided that a controlled
subset of English would be used for the representational system because the author and most
users of TTA speak English as their first language. Therefore the semantic representations
consist of semantically simple English lexemes in simple English structures, and the English
world view is used (e.g., The sun rises in the morning and sets in the evening, people catch
colds, etc.). These English lexemes, structures, and the feature system will now be described
in detail.

3.3.1 The Ontology

The ontology is the most problematic issue in this project. Constructing an ontology
that will work well for every language is a daunting task. The speakers of every language have
lexicalized the concepts that are significant to them and in accord with their world view. Every
language has very particular lexemes which require phrases, clauses, or sometimes entire
paragraphs in order to convey their meaning in another language. And even when two
languages have lexicalized a similar concept, the range of meanings for those lexemes and the
distribution of their use will probably not overlap entirely. When translating a document from
one language to another, lexical mismatch is the norm and must be dealt with. Many examples
of lexical mismatch and how this project deals with it will be provided in chapters 4 and 5.

During the past several decades, numerous ontological models have been developed.
Ontological semantics, discussed in section 3.2.5 above, is a good example of an ontological
system. A variety of definitions for ontology have been proposed. Farrar defines ontology as “a
repository of linguistic knowledge that attempts to ground linguistic constructs in concepts of
time, space, causality and human interaction” (Farrar 2002:6). Noy defines ontology as “some
formal description of a domain of discourse, intended for sharing among different applications,

and expressed in a language that can be used for reasoning” (Noy 1997:53). Some ontologies
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are generic while others are specific to a particular domain such as medicine (UMLS — unified
medical language system) or genetics (GENSIM — genetic simulation system). The best known,
most thoroughly developed, and most commonly used ontology is WORDNET, developed
primarily by George Miller at Princeton. It contains nouns, verbs, adjectives, and adverbs, and it
groups synonyms together into sets called synsets. WORDNET is a taxonomy because it does
not have structured concepts or axioms (Noy 1997:60). John Bateman, the principal architect of
the KPML system described in chapter 2, proposed a Generalized Upper Model (GUM) for
ontologies. The current version, called GUM 2.0, is “a general task and domain independent
linguistically motivated ontology that supports sophisticated natural language processing while
significantly simplifying the interface between domain-specific knowledge and general linguistic
resources” (Bateman 2005:1). Another popular and powerful ontology is called Suggested
Upper Merged Ontology (SUMO). This ontology is comprised of eleven sections (Pease
2002:2): 1) the Structured Ontology contains the definitions for the relations that serve as the
framework for defining the ontology proper, 2) the Base Ontology consists of very fundamental
ontological notions such as abstract entity and the distinction between objects and processes, 3)
the Set/Class Theory section consists of basic set theoretic content, 4) the numeric section
provides definitions of basic arithmetic functions, 5) the Temporal section contains temporal
relations, 6) the Mereotopology section contains a basic axiomatization of part/whole relations,
7) the Graph Theory section provides general graph theoretic notions, 8) the Unit of Measure
section provides definitions of the unit systems, and the remaining sections of the ontology
provide subhierarchies and axioms relating to process types, object types, and attribute types.
Another project called General Ontology for Linguistic Description (GOLD) is attempting to apply
reasoning to the Semantic Web. GOLD is built on SUMO, and “attempts to give an account of
the most basic categories and relations used in the scientific description of human language”
(Farrar 2007:176). GOLD organizes linguistically related concepts into four major domains:

expressions, grammar, data constructs, and metaconcepts.
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The ontology developed for TTA is considerably simpler than the systems described
above because TTA is strictly a language generator. TTA’s ontology will not be used for natural
language processing, nor will it be used for reasoning. Instead, TTA’s ontology is a simple
taxonomy. Like other ontologies, TTA’s ontology must specify very precisely the meaning of
each concept, as well as the environment in which that concept may be used. In order to
maximize the probability that other languages will have lexical equivalents for the concepts in
the semantic representations developed for this project, the ontology consists primarily of
semantically simple English lexemes (Goddard 1998:57, 61).
3.3.1.1 Four Semantic Complexity Levels

TTA’s ontology contains concepts that have been categorized into four semantic
complexity levels: 1) NSM primitives, 2) semantic molecules, 3) complex concepts that have
been explicated, and 4) inexplicable concepts that are not NSM primitives. Every concept in
every language has a semantic complexity level according to Wierzbicka, who states that “the
complexity of a concept can be viewed as the distance separating it from the level of
indefinables” (Wierzbicka 1996:212). Based upon this principle, each concept in TTA’s ontology
has been assigned a semantic complexity level ranging from 1 to 4, and these four categories
will be described below.
3.3.1.1.1 Semantic Complexity Level 1: The NSM Primitives

The first semantic complexity level contains the NSM primitives which were listed above
in section 3.2.6. According to NSM theorists, these primitives have lexical or morphological
equivalents in every language, and they cannot be defined.
3.3.1.1.2 Semantic Complexity Level 2: The Semantic Molecules

As was mentioned in section 3.2.6, when NSM theorists explicate semantically complex
concepts, they frequently use ‘semantic molecules’. They define semantic molecules as ‘non-
primitive words which frequently occur in explications’ (Goddard 1998:254). They have

developed a list of semantic molecules, but their list was insufficient for this project. In order to
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identify additional semantically simple English lexemes, one of the foundational principles of
Natural Semantic Metalanguage theory was used: words which are used frequently in the
definitions of other words must be semantically simpler than words which are used less
frequently in the definitions of other words. Based upon this principle, semantically simple
English lexemes may be identified by observing which words occur frequently in the definitions
of other words. This is precisely the approach that was used during the development of
Longman’s Dictionary of Contemporary English. The developers of the Longman dictionary
state:

The Longman Defining Vocabulary of around 2000 common words has been

used to write all the definitions in this dictionary. The words in the Defining

Vocabulary have been carefully chosen to ensure that the definitions are clear

and easy to understand, and that the words used in explanations are easier than

the words being defined (Longman 2003:1943).
Therefore for this project, words that are in Longman’s defining vocabulary are designated as
semantic molecules.
3.3.1.1.3 Semantic Complexity Level 3: Explicated Semantically Complex Concepts

Unfortunately a problem arises when a text consists solely of the NSM primitives and
Longman’s defining vocabulary. As was mentioned earlier, every language has words that are
semantically complex, and if those words are not used when they are appropriate, the text
seems long, drawn out, and unnecessarily wordy. For example, English has the complex
concept veterinarian. A veterinarian is defined in Longman’s dictionary as “someone who is
trained to give medical care and treatment to sick animals” (Longman 2003:1835). One of the
texts that was developed for this project is a short story published by the Indonesian branch of
the Summer Institute of Linguistics, and it describes how to prevent the spread of Avian

Influenza. That source text repeatedly mentions veterinarians, but veterinarian is not in

Longman’s defining vocabulary. Therefore veterinarian was explicated for this project as “a
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doctor that treats sick animals.” One of the propositions in this source text says,
“Veterinarians who know about this disease go to the market each day.” Therefore the
semantic representation for that sentence is, “Doctors that treat sick animals and that know
about this disease go to the market each day.” However, when generating this text in English,
English speakers do not want to read sentences that contain doctors that treat sick animals
because English has the word veterinarian. Therefore another category of concepts was
allowed in TTA’s ontology: complex concepts that have been explicated and have an associated
Complex Concept Insertion rule. In this particular case, if a language has a lexeme
corresponding to VETERINARIAN, then the user can activate the complex concept insertion
rule for VETERINARIAN. Then all occurrences of ‘doctor that treats sick animals’ in the
semantic representations will automatically be replaced with the complex concept
VETERINARIAN. The Complex Concept Insertion rules will be described thoroughly in the next
chapter.
3.3.1.1.4 Semantic Complexity Level 4: Inexplicable Semantically Complex Concepts

The final category of concepts in TTA’s ontology includes concepts that are
inexplicable. Inexplicable concepts such as proper names, cardinal and ordinal numbers, a
variety of relationship markers, and several particles are included in the ontology.
3.3.1.2 Seven Semantic Categories

The concepts in TTA’s ontology have been organized into seven semantic categories:
1) Objects, 2) Events, 3) Object Attributes, 4) Event Attributes, 5) Relations, 6) Conjunctions,
and 7) Particles. These categories were chosen because the concepts in TTA’s ontology have
been significantly influenced by English, and all English words belong to the corresponding
seven syntactic categories: 1) Nouns, 2) Verbs, 3) Adjectives, 4) Adverbs, 5) Prepositions, 6)
Conjunctions, and 7) Particles. At the present time the concepts in each category are in simple

lists; they are not subcategorized or in any type of hierarchical relationship with one another.

11 Note that ‘doctor,” ‘treat,” ‘sick,” and ‘animal’ are all in Longman’s defining vocabulary.
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However, one of the improvements planned for this project is to restructure the ontology into a

hierarchical network. This improvement will be discussed in chapter 7.

3.3.1.3 A Sample of TTA’s Ontology

A sample of TTA’s ontology is shown below in figure 3-5. In the ontology, concepts

which are NSM primitives are indicated with purple cells in the Senses column, the semantic

molecules are marked with yellow cells in the Senses column, and the complex concepts that

are inserted only if the user activates the associated rule are indicated by green cells in the

Senses column. Inexplicable concepts are indicated with blue cells in the senses column, but

none of the events shown in figure 3-3 are in that semantic level.

Concept Stems Sensex Mappings Theta Grids English Glosses
72 say A 295 A e H_ |direct speech, to say something to someone (John said to Mary, "...")
73 lsay B (295 AB e |non direct speech (He said many things to the people.
774 lsay C (295 A H_ |indirect speech (John said that .. )
75 |say D 295 Ab___ h_ |alaw or command says something (The law says that ...}
778 |scafter A 296 AB someaone spreads things in many different directions
777 lscold A 297 AB to say bad things to someone because the person has done something bad
778 |scream A 298 A to shout loudly due to pain or fear (Mary screamed.)
773 |search A 299 AB to look for something
780 |see A 300 AB to see someone or something (Mary saw a bird.)
8 |see B [300 A H_ |to witness an event as it occurs (Mary saw John walking to school )
782 |see c 300 A H_ |to observe something, to see evidence that something has occurred (John saw that Peter was sick )

Figure 3-5. A Section of the Events Category in TTA’s Ontology

As seen in the figure, many of the concepts have multiple senses, each sense having a very

specific meaning and occurring in a very specific environment. For example, as seen in the first

four rows of figure 3-5, SAY has four senses:

e SAY-A always occurs with direct quotes, the first proposition of the direct quote being in

a patient proposition. That event also has an optional destination phrase meaning that
sometimes the event occurs with a destination object phrase (e.g., John said to Mary,

...”), and sometimes there is not a destination object phrase (e.g., John said, “...”).

e SAY-B always occurs when there is a patient object phrase rather than a patient

proposition (e.g., John said many things to the people.). Again the destination object

phrase is optional.

e SAY-C is always used for indirect speech (e.g., John said that Mary read that book.).
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e SAY-D is always used in the semantic representations when a law, command, or
message says something. For example, English speakers can say The law says that
we must pay taxes. In Korean that structure must be revised to say According to the
law, we must pay taxes.

By precisely defining each concept and using them in consistent environments, users of TTA
are able to write grammar rules that will restructure the propositions according to the target
language’s requirements.

The events SCOLD-A and SCREAM-A are semantically complex as indicated by the
green cells in figure 3-5, so they do not occur in the semantic representations. Longman’s
dictionary defines scream as “to make a loud high noise with your voice because you are hurt,
frightened, excited, etc.” Whenever the concept scream occurs in a source text, it is explicated
in the semantic representation in one of two ways: 1) “X shout loudly because X be afraid”, or 2)
“X shout loudly because body part of X hurt’. It is certainly possible that a language may have
two different words for these two explications, but at this time, TTA’s ontology has only one
sense of SCREAM. If a target language has a good lexical match for scream that fits both of
the explications above, the user can activate the complex concept insertion rule associated with
SCREAM. Then all occurrences of “X shout loudly because X be afraid” and “X shout loudly
because body part of X hurt” in the semantic representations will be replaced with X SCREAM-
A.

The concept scold is even more complex. Longman’s dictionary defines scold as “to
angrily criticize someone, especially a child, about something they have done.” Whenever scold
occurs in a source text, it is replaced in the semantic representation with “X angrily criticize Y”.
However, the semantic representations do not indicate whether or not a particular referent is a
child. If a man angrily criticizes his boss, English speakers do not want the concept SCOLD
inserted into the semantic representation. In order to clearly indicate where “X angrily criticize

Y” may or may not be replaced with SCOLD, the semantic representation contains “X angrily
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criticize/scold Y.” By combining the semantic molecule “criticize” with the complex concept
“scold” as in “criticize/scold”, the semantic representations are able to clearly indicate where this
particular complex concept may or may not be inserted. If the user activates the complex
concept insertion rule for SCOLD, then these constructions will automatically be changed from
“X 'ANGRILY CRITICIZE/SCOLD Y” to “X SCOLD Y.” If the user does not activate the rule for
SCOLD, then the semantic representation will be changed to “X ANGRILY CRITICIZE Y.” This
situation will be discussed and illustrated more thoroughly in the next chapter under the
Complex Concept Insertion rules.
3.3.2 The Features

As was mentioned above, an elaborate feature system has been developed for this
project. Each feature is a comprehensive list of values that are pertinent to the world’s
languages. Certainly more features and feature values will have to be added to this project in
the future, but the set compiled to date is working well. The complete set of features and their
values are listed in appendix E. The discussion here will be limited to the most salient features.

3.3.2.1 Object Features

Every object in the semantic representations is marked with six features which are
listed below in Tables 3-1 through 3-6. Additionally every object has an Object List Index value
so that the grammar rules are able to determine if two nominals refer to the same referent or
different referents. For example, a proposition such as One man said to another man, “...” is
represented in the semantic representations as [NP-Agent MANi] [VP SAY] [NP-Destination
MAN] [ “...” ], where the ‘1’ and 2’ are indices which distinguish the two men from one another.
If the proposition were One man said to himself, “...”, the representation would be [NP-Agent
MAN;1] [VP SAY-Reflexive] [NP-Destination MAN:1] [ “...” ], where both occurrences of MAN

have the same Object Index value. These Object Index values are also used to identify the

relativized referent in relative clauses, and in the grammar rules which identify referents that
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may be realized with pronouns. These latter two uses will be discussed more thoroughly in the
next chapter.
3.3.2.1.1 Object Number

Table 3-1. Object Number

Number | Singular, Dual, Trial, Quadrial, Plural, Paucal

The values for object number are listed above in Table 3-1. All of these values are
necessary because some languages morphologically distinguish each of these values.
However, most languages only distinguish Singular and Plural, so users of TTA are able to write
a feature collapsing rule that will merge Dual, Trial, and Quadrial with Plural. The feature
collapsing rules will be described in the next chapter under the Transfer Grammar.
3.3.2.1.2 Object Participant Tracking

Table 3-2. Object Participant Tracking

Participant Tracking | First Mention, Integration, Routine, Exiting, Offstage, Restaging, Generic,
Interrogative, Frame Inferable

The values of Participant Tracking are listed above in Table 3-2. This list was
developed by Longacre (Longacre 1995:702), but the values Generic (e.g., There are lions in
Africa.), Interrogative (e.g., Which book did John read?), and Frame Inferable (e.g., The
steering wheel on my new car is broken.) (Prince 1981:230) were added for this project.
Longacre includes three additional values: Confrontation and/or role change, marking of locally
contrastive/thematic status, and an intrusive narrator evaluation. These values were not
included in this list because they have not yet been needed; if a need for these values arises,
they will be added.
3.3.2.1.3 Object Polarity

Table 3-3. Object Polarity

Polarity | Affirmative, Negative

Most of the objects in the semantic representations have their Polarity value set to
Affirmative. In a sentence such as No man has climbed that mountain, the Polarity of MAN is

set to Negative.
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3.3.2.1.4 Object Proximity

Table 3-4. Object Proximity

Proximity Near Speaker and Listener, Near Speaker, Near Listener, Remote within sight,
Remote out of sight, Temporally Near, Temporally Remote, Contextually Near with
Focus, Contextually Near, Not Applicable

The values for object proximity are listed above in Table 3-4. Similar to the values for
object number, very few languages will distinguish each of these values. English distinguishes

only two values for proximity: ‘near’ encoded with this/these and ‘far’ encoded with that/those.

Korean has three values: ‘near speaker’ encoded with ©] [i]*?, ‘near listener’ encoded with L

[geu], and ‘that over there away from speaker and listener’ marked with 4 [jeo] (Cho 2000:320).

Tuscan Italian also has a three way distinction in proximity: qui ‘here by me,’ costi ‘there by you,’
and la ‘there away from both of us’ (Comrie 1985:14). For languages that do not distinguish all
of these values, users of TTA are able to write a feature collapsing rule which will transform this
list into the values that are pertinent to their particular target language. The first five values in
this list (e.g., Near Speaker and Listener, Near Speaker, Near Listener, Remote within sight,
and Remote out of sight) are used only in direct quotes. The values Temporally Near and
Temporally Remote occur both in direct quotes and in narrative discourse. Examples of the last
four values are shown below:

e Temporally Near: This year we went on a vacation.

e Temporally Remote: That year we didn’t go on a vacation.

e Contextually Near with Focus: A certain man was living in California. This man ...

e Contextually Near: A certain man was living in California. That man ...
3.3.2.1.5 Object Person

Table 3-5. Object Person

Person First, Second, Third, First & Second, First & Third, Second & Third, First & Second &
Third

12 Throughout this dissertation all romanization of the Korean texts was done at the following web site:
http://www.kawa.net/works/ajax/romanize/hangul-e.html. This site uses the revised romanization of
Korean which is currently considered the official romanization system in South Korea. This system was
developed by the South Korean government and released in July of 2000.
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All of the logically possible values for Person are listed above in Table 3-5. The First &
Second value is equivalent to First Person Inclusive which is common in many languages, and
First Person Plural is equivalent to First Person Exclusive. The values First & Third, Second &
Third, First & Second & Third have not been used in the semantic representations, but they
have been included here for completeness.
3.3.2.1.6 Object Participant Status

Table 3-6. Object Participant Status

Participant Status Protagonist, Antagonist, Major Participant, Minor Participant, Major Prop, Minor Prop,
Significant Location, Insignificant Location, Significant Time, Not Applicable

The values for this feature come from Longacre (Longacre 1995:701) and Bartsch
(Bartsch 1995:47). Bartsch states that some languages overtly distinguish major and minor
participants, props, locations, and events (Bartsch 1995:47). Therefore this feature is used in
order to differentiate the significant referents from the incidental referents, and languages may
use this information in the following ways:

e Method of introduction — major characters may be formally introduced while minor
characters may simply appear.

e Fronting — significant characters, places, or times may be moved to sentence initial
position as in On my birthday | went to beach.

e Morphological marking — a special morpheme may be used to indicate the most
significant characters as in Algonquian languages which use a “proximate” suffix to
indicate the main character, and an “obviative” suffix to mark the lesser characters
(Bartsch 1995:48).

o Referential expressions — major characters may be referred to by their names or titles.

e Pronouns — A language may use one set of pronouns when referring to significant

characters, and another set of pronouns when referring to background characters, or a
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language may not use pronouns at all when referring to highly honored characters such
as kings, queens, mothers, fathers, etc.

e Speech — Major participants may have their speech in direct quotes while minor
participants have their speech marked in indirect quotes (Bartsch 1995:50). So if a
minor participant has a direct quote in the semantic representations, a rule could
change the direct quote to an indirect quote.

e |Imperatives — Major participants may give unmitigated commands while minor
participants always have their commands mitigated.

e Events — A language may have a small set of verb pairs, one member being used with
honorable agents, the other member being used with non-honorable agents such as the
Korean verb pairs At} [ja da] ‘to sleep’ (non-honorable agent) and =5 A|t} [ju mu si
da] ‘to sleep’ (honorable agent), ™ t} [meok da] ‘to eat’ (hon-honorable agent) and &t}
[deul da] ‘to eat’ (honorable agent), =t} [juk da] ‘to die’ (non-honorable agent) and
&o}7}t} [dor a ga da] ‘to die’ (honorable agent), etc.
3.3.2.2 Event Features
Every event in the semantic representations is marked with four features which are

listed below in Tables 3-7 and 3-10 through 3-12. Two of these features are particularly
problematic: Time and Aspect. When dealing with Time, the question is whether absolute time
or relative time should be used. When dealing with Aspect, it is well known that many
languages use their aspectual systems to distinguish the various salience bands. Therefore
when developing the semantic representations and marking each event's aspect, one must
determine whether the surface aspect in the source text is due to the salience band or the
author’s portrayal of the event. Both Time and Aspect will be discussed below.

3.3.2.2.1 Event Time

Table 3-7. Event Time

| Time | Discourse, Present, Immediate Past, Earlier Today, Yesterday, 2 to 3 days ago, 4 to
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6 days ago, 1 to 4 weeks ago, 1 to 5 months ago, 6 to 12 months ago, 1 to 9 years
ago, 10 to 20 years ago, During Speaker’s lifetime, Historic Past, Eternity Past,
Unknown Past, Immediate Future, Later Today, Tomorrow, 2 to 3 days from now, 4 to
6 days from now, 1 to 4 weeks from now, 1 to 5 months from now, 6 to 12 months
from now, 1 to 9 years from now, 10 to 20 years from now, during speaker’s lifetime,
Historic future, Eternity future, Unknown Future, Timeless

All languages have a concept of time (Comrie 1985:3), and tense is a grammaticalized

expression of location in time (Comrie 1985:9). Absolute tense refers to tenses that take the

present moment as their deictic center (Comrie 1985:36), while relative tense refers to tenses

that take their deictic center from the context (Comrie 1985:56). It is well documented that

many languages, particularly those in West Africa and Australia, have various degrees of past

and future tenses. In order to compile the list of Time values shown in Table 3-8 above, data

from a wide variety of languages was examined. Samples of this data are listed below (Comrie

1985:88-99; Dahl 1985:121).

Languages with two degrees of past tense:
Luganda: ‘earlier today’ and ‘before today’
Ancash Quechua: ‘earlier today’ and ‘before today.’

Languages with three degrees of past tense:

Haya: ‘earlier today,” ‘yesterday,” and ‘before yesterday’

Hixkaryana: ‘earlier today,’ ‘before today and going back several months,” and ‘more
than several months ago’

Burera: ‘earlier today,’ ‘within the past few days,” and ‘before that’

Kamba: ‘earlier today,’ ‘yesterday to a week ago,” and ‘a week or more ago’

Mabuiag dialect of Kalaw Lagaw Ya: ‘earlier today,’ ‘the past few days,’ and ‘more than
a few days ago’

Saibai dialect of Kalaw Lagaw Ya: ‘earlier today,’ ‘yesterday,’ and ‘more remote’

Languages with four degrees of past tense:

Kamba: ‘earlier today,” ‘yesterday to a week ago,’ ‘more than a week ago but within the
past few months,” and ‘more than a few months ago’

Mabuiag: ‘earlier today,’ ‘last night®®,’ ‘yesterday,” and ‘more remote’

Bamileke-Ngyemboon: ‘earlier today,” ‘yesterday,’ ‘within the past few days,” and ‘a long
time ago (year or more)’

Languages with five degrees of past tense:

Bamileke-Dschang: ‘immediate past,’ ‘earlier today,” ‘yesterday,” ‘two days to several
days ago,’ and ‘a year or more ago’

Yandruwandha: ‘very recent,” ‘within the last couple of days,’ ‘within the last few days,’

13 The value ‘last night” has to be collapsed with ‘yesterday’ in this system because there isn’t a time slot
for ‘last night.’
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‘weeks or months ago,’ and ‘distant past’

Araona: ‘earlier today,’ ‘yesterday to several weeks ago,” ‘several weeks to several
years ago,’ ‘distant past,” and ‘remote past’

Yagua: ‘earlier today,” ‘yesterday,” ‘within a few weeks,’ ‘within a few months,” and
‘distant or legendary past’

e Languages with seven degrees of past tense:

Kiksht: ‘just now,” ‘earlier today,” ‘yesterday to a few days ago,’ ‘last week,” ‘from a week
ago to a year ago,” ‘from one to ten years ago,’” and ‘ten or more years ago’

Table 3-8 shown below summarizes the data for the various degrees of past tense.

Table 3-8. Summary of the Various Degrees of Past Tense (P=Past)
2|l3|2 |8 |s|8|8|8|8|8|8|8|%]|3]|°
32|88 |Rle|glols|o|lela|a|a
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= «Q o
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Luganda | « P2 | «—P1
Ancash Quechua | < P2 | «—P1
Haya | <« P3| P2 | «—P1
Hixkaryana | < P3 | « P2 | «—P1
Burera | < P3| «— P2 | «—P1
Kamba | < P3| « P2 | «—P1
Mabuiag dialect of | <« P3| 4«— P2 | €«—P1
Kalaw Lagaw Ya
Saibai dialect of | <« P3| P2 | «—P1
Kalaw Lagaw Ya
Kamba | < P4 «— P3 | « P2 | «—P1
Mabuiag | < P3| P2 | «—P1
Bamileke-Ngyemboon | « P4 | P3| P2 | «—P1
Bamileke-Dschang | < P5|P4|P3|P2|P1
Yandruwandha | <« P5 | «—— P4 |P3 | «— P2 | «—P1
Araona | < P5 | «—P4 | «——P3 | «—— P2 | «—P1
Yagua | <« P5[ P4 | « P3 [ P2 | «—P1
Kiksht | < P7 [ P6 | « P5 [P4 | «—P3 [P2]P1

As was stated above for the Object Number and Object Proximity features, there are far
more values in this list than any one language will use. Therefore linguists who use TTA may
write a feature collapsing rule in order to change the values in the semantic representations to

the values that are pertinent to their particular target languages.
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Many languages also have multiple degrees of future tense; a few examples are listed
below (Comrie 1985:88-99, Dahl 1985:121):

e Languages with two degrees of future tense:
Haya: ‘tomorrow’ and ‘after tomorrow’

e Languages with three degrees of future tense:
Kamba: ‘today,” ‘tomorrow to a month from now,’ ‘after a month from now’

e Languages with four degrees of future tense:
Bamileke-Ngyemboon: ‘later today,” ‘tomorrow,” ‘within the next few days,” and ‘later in
the future’

e Languages with five degrees of future tense:
Bamileke-Dschang: ‘immediate future,’ ‘later today,” ‘tomorrow,’ ‘two days to several
days from now,” and ‘several days or more hence’

Table 3-9 shown below summarizes the data for the various degrees of future tense.

Table 3-9. Summary of the Various Degrees of Future Tense (F=Future

c12|8|g|5|5|5|5|8|a|S|3|T|8|2
o e =T R = T L I I IO O = IO =
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c o o —_ n > = 7] r = = =
E 3 3 8 — 7] o (_Dh )] @ E
5 3 | S 3 = ®
3 3 3 > 3
slglz|3 3 3
e |3 =
=
Haya F1 » | F2 >
Kamba FI—» | F2 ——  » | F3 >
Bamileke- F1I—» | F2 | F3 | F4 | 2
Ngyemboon
Bamileke-Dschang F1|F2 |F3|F4 —» | F5 >

In this system a day begins when the sun rises and people get up, so typically around 6 or 7 am
rather than midnight, and this is in agreement with most languages (Comrie 1985:89). For
example, in English the phrase last night spans from about 10pm to 6am. The vast majority of
the mainline events in the semantic representations are marked with a Time value of Discourse.
Each language has its own tense system for each particular type of discourse, so when an
event is marked with a Time value of Discourse, language specific rules in the grammar will

mark the verb with the appropriate tense. In the test languages for this project, English, Korean,
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Jula and Kewa all use Past Tense for narrative discourse mainline events, but Banjar uses
Present tense. In the semantic representations, the only mainline events that are marked with a
Time value other than Discourse are those that are in direct quotes. For example, if someone is
speaking and says | went to the store, the event GO will be marked with a value such as
‘Yesterday’, ‘1 week ago’, etc., whichever is appropriate for the situation.

When marking the Time value for subordinate propositions, three options were
considered: 1) marking them with absolute time, 2) marking them with relative time, or 3)
marking them with both relative and absolute time. Some languages such as English adopt the
first option, while other languages such as Korean and Imbabura Quechua adopt the second
option (Comrie 1985:61). If the subordinate propositions in the semantic representations were
marked with absolute time, then the languages which require relative time would have very
complex rules to convert absolute time to relative time. However, if the subordinate
propositions were marked with relative time, then the languages which require absolute time
would have a very simple set of rules to convert relative time to absolute time. For this reason,
the second option was adopted. Therefore the propositions that serve as agents or patients of
an event (subject or object complements) and the propositions that modify objects (relative
clauses) are marked with relative time, while mainline propositions and propositions that modify
an event (adverbial clauses) are marked with absolute time. Examples illustrating these
adopted guidelines follow:

o Patient Proposition: Infected Eye 1.7 Alex knew [ that Melissa’s eyes were sick ].
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Event

Semantic Complexity Level = Primitive
Lexical Sense =B

Time = Discourse

Aspect = Unmarked

Mood = Indicative

Reflexivity = Not Applicable

Polarity = Affirmative

Alex know

[Propoaition [ObjectPhrase Object ][EventPhrase Event :|

eye Bodypart Melissa be sick .
[Pruposwtion [Objet:lF’hrase Object [ObjeUlPhrase Relation Object ] ] [EvemPhrase Event ] [Object.*\nribute Phrase Object Attribute ] 1| period

1

Event

Semantic Complexity Level = Primitive
Lexical Sense =D

Time = Present

Aspect = Unmarked

Mood = Indicative

Reflexivity = Mot Applicable

Polarity = Affirmative

Figure 3-6 Semantic Representation of Alex knew that Melissa’s eyes were sick.

In figure 3-6 above, the event KNOW in the matrix proposition has a Time value of Discourse as
seen in the popup directly above KNOW, but the event BE in the patient proposition has a Time
value of Present as shown in the popup below it. A Time value of Present in a subordinate
proposition indicates that the event is simultaneous with the matrix event. The Korean
equivalent of this proposition is shown below in (1A). In that sentence the verb ‘be sick’, which
is in the object complement clause, is unmarked for tense, meaning that it is interpreted as
present tense. However, in English that verb in the complement clause is marked with past
tense as seen in the gloss. Because the semantic representations have relative time in patient
propositions, Korean, which uses relative tense, does not need a rule to generate the proper
time value in the patient proposition. English, which uses absolute time, requires a single rule
that changes the Time value Present to Discourse when the matrix event is marked with a Time
value of Discourse.

(1A) gelA-= delAt-2 &-0| OtZ-Ct= A= 2 -2t-Ct.

Alex-Topic Melissa-Gen eye-Topic sick-complementizer know-past-declarative

‘Alex knew that Melissa’s eyes were sick.’

e Object modifying proposition: Infected Eye 1:8 A towel [ that was hanging on a rope |
was dirty.
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Event

Semantic Complexity Level = Molecule
Lexical Sense = A

Time = Present

Aspect = Unmarked

Mood = Indicative

Reflexivity = Not Applicable

Polarity = Affirmative

I
towel towel hang on rope
Froposition [ObjedPhrase Object [Proposition [ObjedPhrase Object ] [EventPhrase Event ] [ObjedPhrase Relation Object ] II]

be dirty .
[EventPhrase Event ] [Objed.Aﬂribute Phrase Object Attribute ] period

Event

Semantic Complexity Level = Primitive
Lexical Sense =D

Time = Discourse

Aspect = Unmarked

Mood = Indicative

Reflexivity = Not Applicable

Polarity = Affirmative

Figure 3-7 Semantic Representation of A towel that was hanging on a rope was dirty.

In figure 3-7 above, the event BE in the independent proposition has a Time value of Discourse,
but the event HANG in the event modifying proposition has a Time value of Present. In the
Korean equivalent of this proposition, the event in the object modifying proposition HANG is

marked with the present tense relativizer —= as seen in 1B below, but in English the verb in the

relative clause is marked with past tense'*. As mentioned in the previous example, the Korean
grammar is able to use the Time value in the semantic representation, while English requires a
rule to convert relative time to absolute time.

(1B) 2= Rl0ll 2 UA-= =24-0| Hd-=-Ch.

rope on hang-Present.Relativizer towel-Topic be.dirty-past-declarative
‘A towel that was hanging on a rope was dirty.’

e Event modifying proposition: Infected Eye 1:2 But Melissa was not happy [ because her
eyes were very sore ].

14 The Salience Band for the relative clause is set to Backgrounded Action which generates the past
imperfective was hanging in English.
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Event

Semantic Complexity Level = Primitive
Lexical Sense =D

Time = Discourse

Aspect = Unmarked

Mood = Indicative

Reflexivity = Mot Applicable

Polarity = Megative

but Melissa be happy
Proposition Conjunction [On]e:tPnrase Object ] [EventF'hrase Event ] [On]eml\rlrinute Phrase Ohject Attribute :|

because eye Bodypart Melissa be sore .
[Proposmon Relation [ObjeuPnrase Object I:OmectPhrase Relation Object :I :I I:EventPnrase Event ] I:OIJ]ectAﬂnnute Phrase Object Attribute :I ] period

Event

Semantic Complexity Level = Primitive
Lexical Sense =D

Time = Discourse

Aspect = Unmarked

Mood = Indicative

Reflexivity = Not Applicable

Polarity = Affirmative

Figure 3-8 Semantic Representation of But Melissa was not happy because her eyes were very
sore.

In figure 3-8 above, the event BE in the independent proposition has a Time value of Discourse,
and the event BE in the event modifying proposition also has a Time value of Discourse. In
both the Korean and English equivalents for this proposition, the events in the main proposition
and in the event modifying proposition are marked with past tense as seen in (1C) below.
(1C) " A-= =-0I i< OF%-21 20l  H=ot-X &-RA-Ct.

Melissa-Topic eye-Topic verysick.Past-because be.happy-not-Past-Declarative

‘Melissa was not happy because her eyes were very sore.’

In summary, all the events in mainline propositions and event modifying propositions
are marked with a Time value of Discourse, except for the events in direct quotes. Events in
mainline and event modifying direct quotes are marked with the appropriate absolute time value.
Events in object modifying propositions are marked with relative time, and events in agent and
patient propositions are also marked with relative time. This system may need adjustments
after more languages have been examined, but it has worked well for the test languages to date.

3.3.2.2.2 Event Aspect

Table 3-10. Event Aspect

Aspect Unmarked, Completive, Inceptive, Cessative, Continuative, Habitual, Gnomic,
Imperfective

Aspect portrays the internal temporal constituency of an event (Comrie 1976:3), and is

often portrayed as shown below in Figure 3-9.
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Aspect

Perfective Imperfective
I
! |
Habitual Continuous
| —
Nonprogressive Progressive

Figure 3-9. A Typical Representation of Aspect (Comrie 1976:24)
The values listed above in Table 3-10 do not correspond well with the values in figure 3-9 for a
single reason: The values chosen for this system are those that emphasize a particular
temporal component of the action, and are independent of the event’'s salience band and
discourse genre. Often it is an event’s salience band within a particular discourse genre that
dictates the surface aspectual coding, and each language has its own rules for encoding aspect
according to the salience band and discourse genre. For example, English uses imperfective
aspect to encode backgrounded events in a narrative as in Infected Eye 1:2 One day Melissa
was sitting outside her house. In this proposition the event SIT has an Aspect value of
Unmarked, but its Salience Band is Backgrounded Action, and the proposition is in a Climactic
Narrative Story. Therefore the rules of English generate sitting with imperfective aspect.
Similarly in Kande’s Story 1:7 Kande’s father had slept for many days, the event SLEEP has an
aspect value of unmarked, but its Salience Band is Flashback and the Discourse Genre is
Climactic Narrative Story. Therefore the English grammar generates had slept with perfect
aspect. The values chosen for this aspectual system listed in table 3-11 above are those that
highlight a particular component of the event, regardless of the event’'s salience band or
discourse genre. Examples of each of these aspects follow:
o  Completive: John finished reading a book.
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e Inceptive: John started reading a book.

e Cessative: John stopped reading a book.

e Continuative: John continued reading a book.

e Habitual: John always/regularly/habitually reads this book.

e Gnomic: The sun rises in the east.
The value Imperfective shown above in table 3-10 is only used in direct quotes such as in
Infected Eye 1:6 Melissa shouted, “Something is preventing me from opening my eyes.” In that
proposition, the aspect of PREVENT is set to Imperfective because the speaker is portraying
the action as ongoing. That particular proposition is not a backgrounded action, so the use of
imperfective aspect in the source text is a reflection of the author’s portrayal of the event.

Several traditional values of aspect are not included in the table 3-10 above, notably

perfective, perfect, and pluperfect. Perfective aspect seems to be the default aspect for events
that occurred in the past. Perfective aspect was not included in this feature because it does not
emphasize a particular temporal component of the event. Perfect and pluperfect were not
included in this system because they are methods of encoding flashback.
3.3.2.2.3 Event Mood

Table 3-11. Event Mood

Mood Indicative, Definite Potential, Probable Potential, ‘might’ Potential, Unlikely Potential,
Impossible Potential, ‘must’ Obligation, ‘should’ Obligation, ‘should not’ Obligation,
Forbidden Obligation, ‘may’ (permissive)

The values of mood selected for this system are all very straightforward and will be
illustrated below. Indicative mood is the default mood and will not be illustrated.
e Definite Potential: John will definitely read this book.
e Probable Potential: John will probably read this book.
¢ ‘might’ Potential: John might read this book.
e Unlikely Potential: John might not read this book.

e Impossible Potential: John will definitely not read this book.
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o ‘must’ Obligation: John must read this book.

e ‘should’ Obligation: John should read this book.

e ‘should not’ Obligation: John should not read this book.

e Forbidden Obligation: John must not read this book.

e ‘may’ (permissive): The teacher said to John, “You may read this book.”
3.3.2.2.4 Event Polarity

Table 3-12. Event Polarity

| Polarity | Affirmative, Negative, Emphatic Affirmative, Emphatic Negative

The vast majority of the events in the semantic representations have a Polarity value of
Affirmative. The emphatic polarity values (e.g., Emphatic Affirmative and Emphatic Negative)

are for situations such as: John certainly read this book, and John certainly did not read this

book.

3.3.2.3 Object Attribute Features

Object attributes have a single feature called Degree, and the values are listed below in
table 3-13.

Table 3-13. Object Attribute Features

Degree Comparative, Superlative, Intensified, Extremely Intensified, ‘too’ or ‘overly’, ‘less’,
‘least’, Not Applicable

Examples illustrating each of these values follow:
e Comparative: John is taller than Mary.
e Superlative: John is the tallest man.
e Intensified: John is very tall.
o Extremely Intensified: John is extremely tall.
e ‘too’ or ‘overly’: John is too tall.
o ‘less’: John is less important than Mary.
o ‘least’: John is the least important person.

3.3.2.4 Object Phrase Features
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Object phrases have two features: Sequence and Semantic Role. The Sequence
feature specifies whether a particular phrase is the first in a sequence, the last in a sequence, in
the middle of a sequence, or not in a sequence. All types of phrases have a Sequence feature,
but it will not be discussed further here. The Semantic Role feature is considerably more
controversial, and the values selected for this project are shown below in table 3-14.

Table 3-14. Object Phrase Features

Semantic Role Most Agent-like, Most Patient-like, State, Source, Destination, Instrument,
Beneficiary, Addressee, Not Applicable

Semantic roles were brought to a position of prominence in linguistic theory by Charles
Fillmore (Fillmore 1968). Many linguists have suggested various sets of semantic roles. Some
linguists have proposed large sets with finely differentiated values, while other linguists have
proposed very small sets of generic semantic roles. A common set of semantic roles that is
between these two extremes was proposed by Frantz (Frantz 1974:9-10). He proposed the
following set of semantic roles with their definitions:

e Agent — Instigator of an action

e Experiencer — a psychologically affected patient; sentient being

e Object — a non-psychologically affected patient; an entity that is moved, changed, etc.

e Means — non-instigative cause of a predication/instrument

e Source — former state, location, or time

e Goal - later state, location, or time

e Referential — entity to which another is related by a predication; the point, line, or plane

or reference

e Time
Givon points out that “one must further remember that in principle there are as many case-roles
as there are verbs ...” (Givén 1990:127). The view adopted for this project is similar to that of
Givon's: each event has its own set of very specific semantic roles. However, since it is entirely

impractical to have thousands of semantic roles, a small set of very generic semantic roles was
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adopted, as is shown in table 3-14 above. However, TTA allows a linguist to enter his own set

of semantic roles that are pertinent to his language, and then each event in the ontology has its

own theta grid adjustment rule which is capable of changing the generic semantic roles to

whatever is appropriate for that particular target language. A brief discussion of each of the

semantic roles used in this project follows.

Most Agent-like: This is a generic role that includes agents, experiencers, forces, etc. It
is the most salient nominal with respect to the event.

Most Patient-like: This is another generic role that includes Themes, Undergoers, and
all the nominals that are directly affected by the event.

State: This is the second nominal in all BE propositions (e.g., John is a man/doctor/my

brother/with Mary/etc.) and also the proper name in propositions such as John named

his son Steve.

Source: This is a generic role that indicates where an action originates (e.qg., Infected
Eye 1:20 Mary took the garbage away from her house.)

Destination: This role marks a person or place to which the action is oriented (e.g, John
said to Mary ...).

Instrument: The event is performed with a particular nominal (e.g., Infected Eye 1:9

Melissa washed her eye with clean water.)

Beneficiary: This is the standard beneficiary role; the event is performed for the benefit
of someone (e.g., John washed the dishes for Mary.).

Addressee: This is the standard addressee role (e.g., John, wash the dishes.)

Not Applicable: Nominals that are not directly related to the event are given a Semantic

Role value of ‘Not Applicable’ (e.g., John studied for the test in the library on Monday

evening.).

3.3.2.5 Proposition Features
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Each proposition in the semantic representations is marked with fifteen features, but
only nine of those features will be discussed here. A complete list of the features associated
with propositions is in appendix E. Five of the features discussed here are used with direct
quotes and are called Speaker, Listener, Speaker Attitude, Speaker's Age, and Speaker to
Listener's Age. These direct quotation features have been included here because they are
essential to the discussion of Korean honorifics in section 5.4. Each proposition is also marked
with three discourse features called Discourse Genre, Notional Structure Schema, and Salience
Band. The values for these three features all come from Longacre (Longacre 1996:10, 28, 36).
3.3.2.5.1 Proposition Type

Table 3-15. Proposition Type

Type Independent, Restrictive Thing Modifier, Descriptive Thing Modifier, Event Modifier,
Agent, Patient, Attributive Patient, Closing Quotation Frame

The Type feature indicates the proposition’'s type. All of the non-dependent
propositions in the semantic representations are marked as Independent. The dependent
propositions are each illustrated below:

e Restrictive Thing Modifier: | saw a man [ who was reading a book ].

e Descriptive Thing Modifier: John [ , whom I've known for ten years, ] read a book.

o Event Modifier: [ After John read a book, ] he went for a walk.

e Agent: Itis good [ that John read a book ].

e Patient: John thought [ that Mary read a book ].

e Attributive Patient: John is afraid [ to read that book ].

e Closing Quotation Frame: Melissa said to Janet, “Please look at my eyes. Is some

sand on my eyes?” [ Melissa said to Janet |.

All direct quotes that consist of multiple propositions have a subordinate proposition at the end
of the direct quote, and that subordinate proposition’s Type is set to Closing Quotation Frame.
This subordinate proposition is necessary to accommodate languages such as Banjar which

customarily repeats the speaker and listener in order to signal the end of the quotation.
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Languages such as Korean and English do not use these closing quotation frames, so the
transfer grammar has an option to delete all of the closing quotation frame propositions from the
semantic representations.

3.3.2.5.2 Proposition lllocutionary Force

Table 3-16. Proposition lllocutionary Force

lllocutionary Force | Declarative, Imperative, Content Interrogative, Yes-No Interrogative

This feature has the standard four values of illocutionary force.
3.3.2.5.3 Proposition Topic NP

Table 3-17. Proposition Topic Phrase

Topic NP | Most Agent-like, Most Patient-like

The vast majority of the propositions in the semantic representations have their Topic
NP feature set to Most Agent-like. In English this corresponds to the active form of the
sentence. Occasionally a proposition’s Topic NP will be set to Most Patient-like for one of two
possible reasons: 1) the patient is the referent in focus and its prominence in the discourse
needs to be maintained, or 2) the agent of the action is either unknown or insignificant, so it
needs to be made less prominent. In either of these cases, each target language will have its
own mechanism for promoting the patient or demoting the agent. In English both of these
situations correspond to the passive form.

Many languages permit a variety of semantic roles to be topicalized. For example, in
Korean it is possible to topicalize almost any argument in a proposition. However, TTA’s
semantic representations only permit the Most-Agent like and Most-Patient like arguments to be
topicalized.
3.3.2.5.4 Proposition Salience Band

Table 3-18. Proposition Salience Band

Salience Band Pivotal Storyline, Primary Storyline, Secondary Storyline, Script Predictable Actions,
Backgrounded Actions, Flashback, Setting, Irrealis, Evaluation, Cohesive Material,
Not Applicable

Longacre developed this list of salience bands to distinguish mainline material from the

various types of supportive material (Longacre 1996:28). This feature has proven extremely
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helpful because quite often a language employs its tense/aspect system to encode the various
salience bands. Therefore each language has its own set of rules which look at the various
salience bands, and then produce surface forms marked appropriately for tense, aspect, and
perhaps also word order (Longacre 1996:23). For example, English uses imperfective aspect
when the salience band is backgrounded action (e.g., Melissa’s Eye 1:2 One day a girl named
Melissa was sitting outside her house.), and it uses perfect aspect for flashback (e.g., Kande’s
Story 1:7 Father had slept for many days.).

3.3.2.5.5 Proposition Speaker

Table 3-19. Proposition Speaker

Speaker Not Applicable, Adult Daughter, Adult Son, Angel, Animal, Boy, Brother, Crowd,
Daughter, Demon, Disciple, Employee, Employer, Father, Girl, God, Government
Leader, Government Official, Group of Friends, Holy Spirit, Husband, Jesus, King,
Man, Military Leader, Mother, Prophet, Queen, Religious Leader, Satan, Servant,
Sister, Slave, Slave Owner, Soldier, Son, Wife, Woman, Written Material to General
Audience (letter, law, etc.)

Many languages have honorific systems, and these systems must be employed when
people talk to each other. In these languages when children talk to their parents, they must use
a certain type of speech, and when the parents talk to their children, they will use a different
type of speech. Similarly when employers talk to employees, kings talk to servants, students
talk to teachers, etc., each of these speech situations requires the proper use of honorifics. Itis
impossible to predict or determine all the situations in which a language may require the use of
honorifics. Some cultures may honor warriors, other cultures may honor religious leaders, while
other cultures may honor only the parents. Therefore, in order to accommodate all of the
potential situations which may require honorifics, general categories were developed for the
speaker and listener. Every proposition that is direct speech is tagged to indicate who is talking
to whom. The categories of speakers are shown above in table 3-19.
3.3.2.5.6 Proposition Listener

Table 3-20. Proposition Listener

Listener Not Applicable, Adult Daughter, Adult Son, Angel, Animal, Boy, Brother, Crowd,
Daughter, Demon, Disciple, Employee, Employer, Father, Girl, God, Government
Leader, Government Official, Group of Friends, Holy Spirit, Husband, Jesus, King,

92




Man, Military Leader, Mother, Prophet, Queen, Religious Leader, Satan, Servant,
Sister, Slave, Slave Owner, Soldier, Son, Wife, Woman

This set of values is identical to the set of values under Speaker, except the value
Written Material to General Audience was not included. All direct quotes in the semantic
representations are marked with both a Speaker and a Listener value.
3.3.2.5.7 Proposition Speaker’s Attitude

Table 3-21. Proposition Speaker’s Attitude

Speaker’s Attitude Not Applicable, Neutral, Familiar, Endearing, Honorable, Derogatory, Friendly,
Antagonistic, Complimentary, Anger, Rebuke

When one person is talking to another, the speaker’s attitude toward the listener at that
moment may affect word choice, whether or not an imperative is mitigated, the degree of
respect shown, etc. The value Neutral in the table above is used when people who do not know
each other are speaking and there are no significant emotions involved. The value Familiar is
used when the speaker knows the listener, but there are no significant emotions involved. If
significant emotions are involved, the proposition is tagged accordingly.
3.3.2.5.8 Proposition Speaker’s Age

Table 3-22. Proposition Speaker’s Age

Speaker’s Age | Not Applicable, Child (0-17), Young Adult (18-24), Adult (25-49), Elder (50+) |

Children may use different words or speech styles than adults, and elders may speak
differently than adults. Therefore this feature indicates the approximate age group of the
speaker.
3.3.2.5.9 Proposition Speaker to Listener's Age

Table 3-23. Proposition Speaker to Listener’'s Age

Speaker to Not Applicable, Older - Different Generation, Older - Same Generation, Essentially
Listener’'s Age the Same Age, Younger - Different Generation, Younger - Same Generation

In many languages such as Korean, when someone speaks to a person that is
significantly older, certain honorifics are required. Similarly when an adult speaks to a child,
certain word choices or speech styles may be used. Therefore this feature indicates whether

the speaker and listener are of the same generation or different generations.
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3.3.3 The Structures

The introduction in chapter 2 described the three primary difficulties associated with
fully automatic machine translation: 1) part of speech disambiguation, 2) word sense
disambiguation, and 3) structural disambiguation. Natural language generators avoid these
three difficulties by using manually developed semantic representations. The issues of word
sense disambiguation and part of speech disambiguation and their resolution were described
above in the ontology section. The difficulties associated with structural disambiguation are
resolved in the structures of the semantic representations, and the structures that are permitted
in this system of semantic representation will be described here.

As was stated above in section 3.3.1, the concepts in the ontology have been organized
into seven semantic categories: 1) Objects, 2) Events, 3) Object Attributes, 4) Event Attributes,
5) Relations, 6) Conjunctions, and 7) Particles. The concepts in the semantic representations
are each marked with the appropriate semantic category thereby eliminating all part of speech
ambiguity. Then the concepts are put into phrases; there are four types of phrases in this
system: 1) Object Phrases, 2) Event Phrases, 3) Object Attribute Phrases, and 4) Event
Attribute Phrases. These phrases are then put into propositions. Noticeably absent from this
system are relational (adpositional) phrases. There are no relational phrases in this system
because they add considerable complexity without providing any benefits'®>. In this system,
relations occur in event modifying propositions (e.g., After John read this book, ...) and in object
phrases (e.g., under the table).

A sample from the semantic representations is shown below in figure 3-10. That figure
shows the semantic representation for John read a good book. In this sample, all of the

features associated with the concepts, phrases, and proposition have been hidden.

15 One of the linguists that | worked with during a particular experiment wanted to distinguish
postpositional phrases from noun phrases, so | wrote a structural adjustment rule that converted NPs with
postpositions in the semantic representations to postpositional phrases, and then that rule inserted a noun
phrase around the nominal. But the extra phrase added complexity to the grammar without providing any
benefits.
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John read good book .
Proposition [Object Phrase Object ][Evem Phrase Event ][Object Phrase [Object Attribute Phrase Object Attribute :| Object :| period

Figure 3-10. Semantic Representation without Features for John read a good book.
Figure 3-10 above indicates that objects are embedded in object phrases, events are
embedded in event phrases, and object attributes are embedded in object attribute phrases. All
of these phrases are embedded in a proposition. In figure 3-11 below is the same proposition,
but the features are no longer hidden, and there is a popup explaining each of the feature

values associated with the verb.

John read ood book .
C-IDpOONNMNNNPMNNN I:I\JF'-Sp M-1A1SDARK3N ]I:VP-S V-1ArUINA :II:NF'-SF' I:Ade'-SA Adj-1AN ] M-1A2SIANK3N ] period

Verb

Semantic Complexity Level = Molecule
Lexical Sense = A

Time = Discourse

Aspect = Unmarked

Mood = Indicative

Reflexivity = Not Applicable

Polarity = Affirmative

Figure 3-11. Semantic Representation with Features for John read a good book.

The figure above shows how the features that were discussed in section 3.3.2 above are
associated with specific objects, events, object phrases and propositions in the semantic
representations.

3.3.3.1 Event Modifying Propositions

There are twenty-three types of event modifying propositions allowed in this system.
This is a small subset of the event modifying propositions that Longacre discusses (Longacre
1996:51-100). The event modifying propositions that are permitted in the semantic
representations are as follows:

e Comparison: John likes Mary more/less than Bill likes Susan. Longacre states that

comparison is not a universal (Longacre 1996:60). For languages which do not permit
this construction, a transfer rule can easily convert these propositions to two separate
propositions which convey approximately the same information as the original: John
likes Mary a lot. But Bill likes Susan a little. In these comparative constructions, the

same event will always be used in both the matrix and dependent propositions, but the
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agent and/or the patient objects may be different. When the agents in both propositions
are identical, some languages may reduce these to John likes Mary more than Susan.
The semantic representation for John likes this book more than Mary likes that book is
shown below in Figure 3-12.

John like book
Proposition [ObjectPhrase Object ][E\.'entF'hrase Event ][Objec’[Phrase Object ]

more-than Mary like book .
[F'roposition Relation [Objel:’[F'hrase Object ][EvemF'hrase Event ][ObjedF'hrase Ohject ]]period

Figure 3-12. Semantic Representation of John likes this book more than Mary likes that book.

e Conditional: If you go to the party, you'll see John.

e Hypothetical: If you were to go to the party, you’d see John.

e Counterfactual: If you had gone to the party, you would have seen John.

Counterfactual constructions are not universal (Longacre 1996:75) so the grammar
library in TTA has a rule which converts these constructions to equivalent constructions
with a reason event modifying proposition: You did not see John because you did not
go to the party. That particular rule must look at the polarity of the events in both the
matrix proposition and the event modifying proposition. Examples illustrating that rule
are shown below in Table 3-24.

Table 3-24. Examples of Rule which Converts Counterfactuals to ‘because’ Propositions

Matrix Event Example
Polarity Modifier
Polarity
Affirmative | Affirmative If you had read the book, you would have passed the test. ->
You didn’t pass the test because you didn’t read the book.
Negative Negative If you hadn’t eaten the candy, you wouldn’t be sick. ->

You're sick because you ate the candy.

Negative | Affirmative If you had eaten your lunch, you wouldn’t be hungry. ->
You’re hungry because you didn’t eat your lunch.

Affirmative | Negative If you hadn’t eaten your lunch, you'd be hungry. ->
You’re not hungry because you ate your lunch.

e Concessive: Although John loves Mary, he married Susan.

e Concessive Conditional: Even if it rains, we will go to the beach.
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Manner: John passed the test by studying every day.

Purpose: John moved to Texas in order to study linguistics.

Reason: John ate an apple because he was hungry.

Result-Enablement: John went to the store so that Peter could sleep.

Result-Causative: John went to the store so that Peter would sleep.

Simile: John walks just like Mary walks.

Substitution (same agent): John read a book instead of watching a movie.

Substitution (different agent): John read this book instead of Mary reading that book.

Temporal (after): After John walked, he read a book.

Temporal (before): Before John walked, he read a book.

Temporal (since): John has been reading since he was four years old.

Temporal (until): John studied until Mary came to his house. The concept UNTIL is

probably not universal, so TTA’s Grammar Library includes a rule which converts these
constructions to an equivalent proposition using WHEN: When Mary came to John’s
house, he stopped studying.

Temporal (when): When Mary came to John'’s house, he started studying.

Temporal (whenever): Whenever Mary comes to John’s house, he stops studying.

Temporal (while): John studied while Mary read a book.

‘unless’:  John will study unless Mary comes to his house. The concept UNLESS is

probably not universal, so a rule in TTA’s Grammar Library converts these
constructions to an equivalent using the conditional IF: I/f Mary does not come to John’s
house, John will study. The semantic representations do not permit events with
Negative polarity in these event modifying propositions, so the rule that converts these
propositions to the equivalent proposition using IF only has to look at the polarity of the
matrix proposition. Examples illustrating this rule are shown in table 3-25 below.

Table 3-25. Examples of Rule which Converts UNLESS Propositions to ‘if’ Propositions
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Matrix Event Example
Polarity Modifier
Polarity

Affirmative | Affirmative John will study unless Mary comes to his house. ->
If Mary does not come to John’s house, he will study.

Negative Affirmative John won't study unless it rains. -> If it doesn’t rain, John won’t
study.

The semantic representation of a proposition with an embedded event modifying proposition is

shown below in Figure 3-13.
after John walk =
Froposition [Prnpnsitinn Relation I:Dbject Phrase Object ] I:EuentF'hrase Event ]

John read book . 1
[ObjectF‘hrase Ohbject ][EuentF'hrase Event ][ObjectF‘hrase Ohject ] period

Figure 3-13. Semantic Representation of After John walked, he read a book.

3.3.3.2 Object Modifying Propositions

In the semantic representations, object modifying propositions are always embedded in
the phrase that contains the modified object. The modified object and the object in the
modifying proposition that is coreferential with the modified object both have the same Object
Index value. Object modifying propositions are permitted in all object phrases except in
genitives and objects of comparison. The reason for this restriction is that many languages do
not permit relative clauses to be formed on these NPs. This will be discussed more thoroughly
in the next chapter in the transfer grammar section. The semantic representation for The man

that John met saw Mary is shown below in figure 3-14.
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Object Object

Semantic Complexity Level = Molecule Semantic Complexity Level = Molecule

Lexical Sense = A Lexical Sense = A

MNoun List Index = 1 Noun List Index = 1

MNumber = Singular MNumber = Singular

Participant Tracking = Routine Participant Tracking = Routine

Polarity = Affirmative Polarity = Affirmative

Proximity = Not Applicable Proximity = Not Applicable

Person = Third Person = Third

Surface Realization = Not Applicable Surface Realization = Mot Applicable

Participant Status = Not Applicable Participant Status = Not Applicable
T T

John meet man

man
[Proposition |:Object Phrase Object [Proposition |:Objec1 FPhrase Object :| [EventPhrase Event :| |:Objec1 FPhrase Object :| ]]
see Mary . '
[EventPhrase Event :| [ObjeciPhrase Ohject ] period ]
Figure 3-14. Semantic Representation of The man that John met saw Mary.
The two popups in figure 3-14 above show that both occurrences of MAN have the same Noun
List Index value of 1.
3.3.3.3 Agent Propositions
Agent propositions function as the agent of an event. The semantic representation for It
pleased Mary that John read that book is shown below in Figure 3-15. If a language requires an

expletive pronoun and the postposing of the agent proposition as English does (Haegeman
1994:62), then the linguist must write the necessary rules to accomplish this.
[ [ Lo e ] e o ] [ooeerre oo ]][ Bere ] [oore Do ] s ]
Figure 3-15. Semantic Representation of It pleased Mary that John read that book.
3.3.3.4 Patient Propositions
Patient propositions function as the patient of an event. The semantic representation
for John wants to read that book is shown below in figure 3-16.
[pmpm [ooearnoss o ] [ 225 ][pmmsmm [ooearme o ] [ronemes o ] [oroemese ook ] ]W ]
Figure 3-16. Semantic Representation of John wants to read that book.

3.3.3.5 Attributive Patient Propositions
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Attributive patient propositions function as the patient of an object attribute and are
embedded in the object attribute phrase. The semantic representation for John is afraid to read

that book is shown below in figure 3-17.

be

John
[Proposition [ObjedPhrase Object ][EventPhrase Event ]

afraid John read book .
[Objed.Aﬂribute Phrase Object Attribute [Proposition [ObjedPhrase Object ][EventPhrase Event ][ObjedPhrase Object ] ]I] period

Figure 3-17. Semantic Representation of John is afraid to read that book.
3.3.3.6 Closing Quotation Frames
As was mentioned above in section 3.3.2.9.1, all direct quotes that consist of multiple
propositions have an embedded subordinate proposition at the end of the quote, and its Type is
set to Closing Quotation Frame. A sample of a closing quotation frame is shown below in figure

3-18.

soldier answer QuoteBegin . 7
Froposition [Object Fhrase Object ] [EventF'hrase Event ] [Proposition FParicle ] period

il

QuoteEnd soldier answer : 7
Proposition ... Paricle [Proposition [ObjectPhrase Object ][EventF'hrase Event ]]Iperiod

[——l |

Figure 3-18. An Example of a Closing Quotation Frame Proposition

3.3.3.7 Object-Object Relationships

The proposal for this dissertation stated that this project will identify and categorize very
precisely the many object-object relationships that are permitted in English. However, that task
proved impossible because the object-object relationships permitted by English are virtually
limitless'®. Therefore, rather than very precisely identifying the relationships between various
object-object combinations, a few very specific relationships were identified, and all other
object-object relationships are marked in the semantic representations simply as “Generic

Genitive.” Then a special section was added to the transfer grammar to deal with the object-

16 For a detailed discussion of complex nominals, see The Syntax and Semantics of Complex Nominals
by Judith Levi.
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object relationships that are tagged as “Generic Genitive.” Therefore there are now eleven
possible ways that objects may be related to one another in the semantic representations; the
first ten object-object relationships are very precise and easily identified, while the final
relationship is completely generic and used for all object-object relationships that don't fit into
one of the first ten categories. The hypothesis underlying this approach is that every target
language will handle each occurrence of the first ten object-object relationships in the same
way. For example, the first object-object relationship is Bodypart (e.g., John’s hand, John’s eye,
etc.). Different languages certainly divide the human body and animal bodies into different
parts, but the hypothesis adopted here is that whatever morphosyntactic method a language
employs to encode John’s hand, that language will employ the same method to encode John’s
eye, John’s foot, etc.

e Bodypart: Melissa’s eye is represented as shown in figure 3-19 below. All body parts

are marked with the relation Bodypart.
eye Bodypart Melissa
I:Dbject Phrase Object I:Ohject Phrase Relation Object ] ]
Figure 3-19 Semantic Representation of Melissa’s eye

e Made of: brick house is represented as shown below in figure 3-20. Whenever one

referent is made of another referent, the relation ‘Made of’ links the two referents.
house Made of brick
[Dbject FPhrase Object [Dbjeu:t Phrase Relation Object :| :|
Figure 3-20 Semantic Representation of brick house
e Group: herd of sheep is represented as shown below in figure 3-21. English has
different classifiers for different objects (e.g., gaggle of geese, school of fish, range of
mountains, etc.). In the semantic representations, the generic term GROUP is used

with the generic relation Group, and the target grammar must supply the appropriate

terms for each target language.
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sheep Group  group
[Dbjeu:t Phrase Object I:Dbject Phrase Relation Object ] ]
Figure 3-21. Semantic Representation of a herd of sheep

e Kinship: Mary’s mother is represented as shown below in figure 3-22. All blood and

legal kinships are marked with the relation Kinship.
mother Kinship Mary
[Object Fhrase Ohbject [ObjectF'hrase Relation Ohbject ] ]
Figure 3-22 Semantic Representation of Mary’s mother
e Name: a man named John is represented as shown below in figure 3-23. In English
this is not an object-object relationship, but this structure has proven very productive
and is identical to all of the other object-object relationships, so it has been included

here.

man Mame John
[Objec:tF'hrase Object [ObjectF'hrase Relation Ohject ]]

Figure 3-23 Semantic Representation of a man named John
e Owner: John’s book is represented as shown below in figure 3-24.

book owner  John
[Dhjeu:tF'hrase Chject I:ObjectF'hrase Relation Chject ]]

Figure 3-24 Semantic Representation of John’s book
e Quantity: two liters of oil is represented as shown below in figure 3-25. The relation
Quantity is used with all volume, weight, and distance measurements.

oil Ciuantity 2 liter
I:ObjectF'hrase Object I:Object Phrase Relation I:Object.ﬂ\ttribute Phrase Object Attribute ] Object ] ]

Figure 3-25 Semantic Representation of two liters of oil

e Region of Authority: king of Babylon is represented as shown below in figure 3-26.
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king Region of Authority Babylon
I:DbjectF'hrase Object I:ObjectF'hrase Relation Ohject ]]

Figure 3-26 Semantic Representation of king of Babylon

Part-Whole: the door of the house is represented as shown below in figure 3-27.

door Part-Whole house
I:OhjectF'hrase Ohject I:ObjectF'hrase Relation Ohbject ]]

Figure 3-27 Semantic Representation of the door of the house
Nationality: a Hebrew slave is represented as shown below in figure 3-28.

slave Mationality Hebrew
I:ObjectF'hrase Ohject I:ObjectF'hrase Relation Ohject ]]

Figure 3-28 Semantic Representation of Hebrew slave

Generic Genitive: All other object-object combinations in the semantic representations

are marked simply with the relation ‘Generic Genitive’. Each language will have its own

methods of encoding each of these combinations, and certainly many of the noun-noun

combinations that are permitted in English will not be permitted in other languages.

Those combinations will have to be treated case by case in the transfer grammar. For

example, in English it is perfectly acceptable to say something like John’s work was

better than Bill’s work, but other languages may need to convert these particular object-

object combinations to relative clauses such as The work that John did was better than

the work that Bill did. A special section of the transfer grammar deals with these

particular issues, and that section will be described in the next chapter. The semantic

representation for John’s work is shown below in figure 3-29.

work Generic Genitive John
I:ObjectF'hrase Chject I:ObjectPhrase Felation Chject ]]

Figure 3-29 Semantic Representation of John’s work

3.3.3.8 Comparisons

103



In addition to the comparative event modifying proposition described above in section
3.3.3.1, there are three other comparative constructions allowed in this system:
e Comparative Object Attribute: This book is better than that book. The semantic

representation for this proposition is shown below in figure 3-30.

book be good book .
Proposition |:Obje|:1 Fhrase Object ] [EventPhrase Event ] [Objed»\ttribute Phrase Object Attribute [Objed Fhrase Object ] ] period
Object Attribute

Semantic Complexity Level = Primitive
Lexical Sense = A
Degree = Comparative

Figure 3-30. Semantic Representation of This book is better than that book.

The popup in figure 3-30 shows that the Degree of GOOD is Comparative. The
standard of comparison is embedded in the object attribute phrase that is used
predicatively. Language specific rules must insert a marker (e.g., than) if one is
required in comparative constructions.

e Comparison with MORE or LESS in an object phrase: Luke 6:40 A student does not
know more things than his teacher. The semantic representation for this proposition is

shown below in figure 3-31.

student know mare thing
Froposition [Objel:tPhrase Object ][EventPhrase Event :| [Objel:tPhrase [Objed.&rtribute Fhrase Object Attribute :| Object
teacher Generic Genitive student .
[Objel:tF'hrase Object [Objel:iF'hrase Relation Object ] ] ] period

Figure 3-31. Semantic Representation of A student does not know more things than his teacher.
As seen above, the patient object is modified with the object attribute MORE, and the
standard of comparison is in an object phrase which is embedded in the patient phrase.

e Comparative Event Attribute: John walked more quickly than Mary. The semantic

representation for this proposition is shown below in figure 3-32.

John walk quickly Mary .
Froposition [Objel:tPhrase Object ][EventPhrase Event ][Event.Aﬂribute Fhrase Event Aftribute [Objel:tF'hrase Object ] ] period

Event Attribute

Semantic Complexity Level = Molecule
Lexical Sense = A

Degree = Comparative
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Figure 3-32. Semantic Representation of John walked more quickly than Mary.

The popup in figure 3-32 shows that the Degree of QUICKLY is Comparative. The
standard of comparison is embedded in the event attribute phrase.

3.3.3.9 Semantic Representation of a Discourse

Using the concepts, features, and structures described above, semantic

representations have been developed for many texts. A sample representation is shown on the

following page in figure 3-33; this sample is the semantic representation for Infected Eye 1:2. A

few comments describing this sample will be made here.

Every episode begins with a semantic marker labeled “Begin Episode.” None of the
test languages have linked this marker to a target equivalent. Every scene within an
episode begins with the semantic maker “Begin Scene.” All of the test languages have
mapped this particular marker to one day.

The final subordinate proposition in figure 3-33 is a closing quotation proposition; those
propositions were discussed in section 3.3.3.6 above. English and many other
languages do not use those propositions, so they are automatically removed if the user
activates the appropriate rule in the grammar.

Prior to the direct quote in this verse, all the events have a Time value of Discourse
except for the event BE in the patient proposition of THINK. The event BE in that
patient proposition has a Time value of Present meaning that it is simultaneous with the
matrix event. The English grammar generates a past tense form whenever a Time
value of Discourse occurs, and another rule converts Present in the patient proposition
to Discourse when the matrix event is Discourse. Those rules generate the past tense
forms of the verbs in Melissa thought that some sand was in her eyes.

The salience band of the first proposition is set to Backgrounded Action. Therefore the
English grammar generates the imperfective form was sitting. The aspect of SIT is set

to Unmarked.
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The Illocutionary Force of the last proposition is set to Yes/No Interrogative. Therefore
the rules for English insert a CP node and move the verb be to that node. Then affix
hopping rules convert be to is.

There are no pronouns in the semantic representations; language specific rules must
generate all the pronouns. The first occurrence of Melissa is realized in English with
her proper name, but all subsequent references to Melissa in this verse are realized
with pronouns which are generated by rules. Some of those rules look within a
proposition (e.g., One day Melissa was sitting outside her house.), while other rules
look to the preceding proposition (e.g., But she was not happy ...). Before converting a
noun to a pronoun, the rules must check to make sure that there is no intervening noun
of the same number and gender.

The propositions in the semantic representations are generally short and simple; each
proposition contains only one event. When there are two or more propositions that do
not contain subordinate propositions, language specific rules are able to combine them
to form a longer proposition if that is appropriate. For example, the two propositions So
Melissa called a friend named Janet. Then Melissa said to Janet, ... are combined by a
rule in the English grammar to produce So she called a friend hamed Janet and said to
her, ...

The spatial relations in the semantic representations (e.g., IN, ON, ABOVE, BELOW,
BESIDE, etc.) describe the spatial relationships between two objects. The sense of ON
that is used in some sand is on Melissa’s eye is ON-B which means that one object is
on the surface of another object. However, English speakers do not talk about sand
being on an eye, instead they talk about sand being in an eye. Therefore an English
collocation correction rule changes sand on eye to sand in eye. The collocation
correction rules have proven very helpful and will be described thoroughly in the next

chapter.
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Begin Episode Begin Scene girl Name Melissa A
Froposition Relation Relation I:ObjectF'hrase Ohject I:ObjedPhrase Relation Object ] ]

Il

| p—

sit outside  house owner  Melissa .
Event Phrase Event ] I:ObjectPhrase Relation Object I:ObjectPhrase Relation Object ]] period

but Melissa be happy
Proposition Conjunction [Onject Phrase Object ] [EventF'hrase Event ] [Object.*\rlribute Phrase Object Atfribute

Il

because eye Bodypart Melissa be
[Proposition Relation [ObjedPhrase Object [Objeer'hrase Relation Object ] :| [EventF'hrase Event :|

| M

sore . Melissa
[Object.‘\ﬂribute Fhrase Object Attribute :| ] period FProposition [Object Fhrase Ohject ] [E\-'entF'hrase

think some sand be
Event :| [Proposition [ObjectPhrase [Objel:t.&ttribute Phrase Object Aftribute :| Ohject ] [EventF'hrase Event ]

on eye Bodypart Melissa . S0
I:Objed Phrase Relation Object I:ObjectF'hrase Relation Object ] ] ] period Proposition Conjunchion

Melissa call friend Name Janet
I:ObjectPhrase Object ]I:EventPhrase Event :I[ObjectPhrase Ohject I:ObjectPhrase Relation Object ]

. then Melissa say Janet
:I periad Proposition Conjunction I:ObjectPhrase Object ]I:EventPhrase Event ]I:Object FPhrase Object

QuoteBegin Janet look eye
][Proposition Particle [otmjeuPhrase Object :||:EventF'hrase Event ][ObjectPhrase Object [ObjectPhrase

Bodypart Melissa please . s0me
Relation Object ] :| Particle ]period Proposition [ObjectPhrase [Objeci.-‘\ﬂribute Phrase Ohbject Attribute :|

sand be on eye Bodypart Melissa QuoteEnd
Ohject ][EventF'hrase Event ] [ObjectF'hrase Relation Cbject [Objel:tF'hrase Relation Object ] ] Particle

Melissa say Janet .
[Proposition [ObjectF'hrase Object :| [EventPhrase Event :| [ObjectF'hrase Object ] ] period

Figure 3-33. Semantic Representation from Infected Eye 1:2
Taking all of the above into consideration, the English grammar generates the following text for
this verse: One day a girl named Melissa was sitting outside her house. But Melissa was not
happy because her eyes were very sore. She thought that some sand was in her eyes. So she
called a friend named Janet and said to her, “Please look at my eyes. Is some sand in my

eyes?”
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Using the apparatus described above, semantic representations have been developed
for one hundred and five chapters of text: Luke 1-15, Ruth 1-4, Esther 1-10, Daniel 1-12,
Nahum 1-3, Genesis 1-50, Melissa’e Eye 1, Avian Influenza 1-5, and Kande’s Story 1-5.
Although this apparatus is unable to convey some of the more subtle nuances of meaning, it
does successfully capture the vast majority of the meaning of a wide range of texts in a
convenient machine tractable form. This method of building semantic representations is called
the “rich interlingua” approach, and is similar to what Yorick Wilks calls ‘Common Sense
Semantics’ (Rosner 1992:262). Wilks’ position has been summarized as follows: “there must be
an understandable connection between the formal language of the representation and the world
the language is used to describe, and that, ultimately, only natural language can serve the
purpose of elucidating this connection” (Rosner 1992:296).

3.4 Conclusions

As was stated in chapter 2, this dissertation has two goals: 1) determine the information
that must be included in TTA’'s semantic representational system, and 2) determine the
capabilities required of TTA’s grammatical apparatus. This chapter described the information
that is included in TTA’'s semantic representational system. This chapter began with a brief
introduction to the fundamental philosophical issue associated with the representation of
meaning. Then this chapter presented six semantic systems that were potential candidates to
serve as TTA’s semantic representational system. However, each of those six systems was
found either unsuitable or impractical. Therefore it was decided that a new semantic
representational system must be developed for TTA, and this chapter presented the apparatus
that was developed specifically for TTA’s semantic representational system. This chapter

presented TTA’s ontology, the feature system, and the structures that are permitted in TTA’s

17 Stephen Beale, who is a research associate professor in the Computational Linguistics Department at
the University of Maryland in Baltimore, developed approximately one half of these semantic
representations. Richard Denton, who is a research professor in the Physics Department at Dartmouth,
has also contributed significantly to the development of these semantic representations.
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semantic representations. Then this chapter concluded with an example showing how the
semantic representational apparatus is applied to the opening paragraph of a short text that
describes how to prevent eye infections.

The next chapter will describe the apparatus that was developed to generate target text
from these semantic representations. That apparatus consists of a target lexicon, a transfer
grammar, and a synthesizing grammar. The target lexicon and the two grammars are
responsible for generating target language text that is easily understandable, grammatically

correct, and semantically equivalent to the semantic representations.
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CHAPTER 4
THE GENERATION OF SURFACE STRUCTURE:
THE LEXICON AND TWO GRAMMARS IN THE TRANSLATOR’S ASSISTANT
4.1 Introduction

This chapter will provide an overview of the three components within The Translator’s
Assistant that are responsible for generating target language text. These three components are
1) the target lexicon, 2) the transfer grammar, and 3) the synthesizing grammar. TTA'’s target
lexicon will be described in section 4.2. The target lexicon enables linguists to enter their target
stems, and define features and forms for those stems. Linguists are also able to write rules in
the lexicon to generate the various lexical forms, and those rules will be presented below.
TTA’s transfer grammar will be described in section 4.3. The transfer grammar is responsible
for performing the transfer step of the translation process. Therefore the transfer grammar
consists of rules that adjust the semantic representations into new underlying representations
that are appropriate for a particular target language'®. The various types of rules in the transfer
grammar will be listed and discussed, and a model of the transfer grammar will be presented.
Finally the synthesizing grammar will be described in section 4.4. As indicated by the name, the
synthesizing grammar is responsible for synthesizing the final surface forms of the target text.
Each of the rule types in the synthesizing grammar will be discussed and illustrated. This

chapter will conclude with an illustration of the complete generation process. The semantic

18 It is important to note that the transfer grammar does not perform the types of transformations that were
originally proposed by Chomsky. If a linguist chooses to develop a transformational-generative type
grammar, the rules which execute the Chomskian transformations would probably be placed in the
synthesizing grammar. For example, English questions are often viewed as being generated by
transformations that are applied to declarative propositions. The rules which perform the necessary
movement for English questions belong in the synthesizing grammar, and the process of generating
English questions from declaratives will be discussed in the next chapter.
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representation for Infected Eye 1:2, which was displayed at the end of chapter 3, will be shown
again, but this time the Korean lexicon and grammars will be applied to that semantic
representation. The generated target text for that passage will be shown for both English and
Korean.

All multilingual natural language generators that use semantic representations for their
source must perform two steps of the translation process: transfer and synthesis. In other
words, the semantic representations that were described in the previous chapter are fed into the
transfer grammar, and the transfer grammar makes the necessary adjustments so that the
result is an appropriate underlying representation for a particular target language. Then the
new underlying representations are fed into the synthesizing grammar, and the synthesizing
grammar produces the target surface forms. In order to accomplish these two tasks, TTA has
two grammars: a transfer grammar and synthesizing grammar. For the past several decades
linguists have discussed in great detail the synthesizing grammars of languages®. However,
they do not generally discuss transfer grammars because they are primarily interested in
language description rather than translation. When a linguist writes a grammar for a language,
that grammar generally describes the synthesizing process, and the linguist assumes that an
appropriate underlying representation containing the language’s structures, lexemes, features,
and worldview is already present in the speaker’s mind. For example, when a linguist describes
a clause chaining language, it is assumed that the deep structure representation has clause
chains. Similarly when a linguist describes a co-ranking language, it is assumed that the
underlying representation has coordinated clauses. When a linguist describes a language that
uses relative tense, it is assumed that a relative tense system is already present in the
speaker’s underlying representation, and when linguists describe a language that uses absolute

tense, they assume an absolute tense system is present in the underlying representation.

19 Thomas Payne provides a list of “successful” descriptive grammars in appendix 2 of Describing
Morphosyntax (Payne 1997:372).
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However, when an NLG generates texts in a target language, the process of converting the
semantic representations to a new underlying representation appropriate for that target
language must be described in complete detail. That is the task of the transfer grammar.
Because the semantic representations use the same structures that are employed by English,
the propositions in the semantic representations are coordinated rather than chained. In order
to generate text in a clause chaining language, clause chains must be built, and that is one of
the responsibilities of the transfer grammar. Similarly, the semantic representations use
concepts that have been lexicalized by English. For example, English speakers can say things
like, “John weighed the box. The box weighed ten pounds.” The first occurrence of weigh
corresponds to WEIGH-B in TTA’s ontology, and the second occurrence of weigh corresponds
to WEIGH-A in TTA’s ontology. Korean does not have a verb that corresponds to either of
those senses of weigh. The Korean equivalent of those two sentences is “John measured the
weight of the box. The weight of the box was ten pounds.” Therefore the transfer grammar
must restructure the semantic representations so that they contain the target language’s
structures and lexemes. Other common tasks performed by the transfer grammar include
generating grammatical relations from semantic roles, performing theta grid adjustments,
converting the semantic representation’s TAM system to the target language’s TAM system,
combining propositions where appropriate, resolving collocational clash, inserting semantically
complex concepts where appropriate, etc. After the transfer grammar has restructured the
semantic representations into a new underlying representation that is appropriate for the target
language, the synthesizing grammar is able to produce the final surface forms. TTA’s
synthesizing grammar has been designed to closely resemble the descriptive grammars that
linguists routinely write. Therefore the synthesizing grammar includes phrase structure rules,
spellout rules, morphophonemic rules, feature copying rules, etc. This chapter will discuss the
target lexicon and these two grammars with each of their types of rules. TTA’s grammar tree

with all of its types of rules is shown below in figure 4-1.
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= Tranzfer Grarmmar

;5 Complex Concept Ingertion Rules
Feature Adjustment Rules
Stules of Direct Speech
Target Tenzeddepect/Mood Rules
Relativization Structures, Strategies, and Higrarchy
Collozation Carrection Rules
Genitival Thing-T hing Relationships

;5 Theta Grid Adjustment Bules

5 Structural Adjustment Rules
5 Synthesizing Grammar
;5 Feature Copying Rules
;5 Spellout Bules
X Clitic Rules
X b overnent Rulez
X Phraze Structure Rules
X Pronoun and Switch Reference Rules

;5 YWiord Maorphophonemic Bules
5 Find/Replace Rules:

Figure 4-1. The Transfer and Synthesizing Grammars in TTA
The figure above shows that there are two main sections in TTA’s grammar: a transfer grammar
and a synthesizing grammar. The transfer grammar has nine different types of rules, and the
synthesizing grammar has eight types of rules. The capabilities of these seventeen rule types
will be presented below. However, the target lexicon must be described first because the rules
in the grammar access the lexical features and forms that the linguist defines in his lexicon for
his particular target language.

4.2 The Target Lexicon

This section will discuss TTA’s target lexicon. The target lexicon serves as a repository
for the target language stems. The target lexicon also enables linguists to define the features
and forms that are pertinent to their target languages. The features will be described in section
4.2.1, and the forms will be described in section 4.2.2.

The target lexicon has seven predefined syntactic categories: 1) Nouns, 2) Verbs, 3)
Adjectives, 4) Adverbs, 5) Adpositions, 6) Conjunctions, and 7) Particles. For these predefined
syntactic categories, linguists are able to define the features and forms that are relevant to their

stems. Not all languages will have lexemes in each of these seven categories, but the
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categories are available for languages that need them. These seven categories were selected
for three reasons: 1) lexemes in these categories generally have semantic content as opposed
to grammatical content, 2) the lexemes in these categories frequently require features and
forms, and 3) these categories correspond to the seven semantic categories in the ontology
(objects, events, object attributes, event attributes, relations, conjunctions, and particles).
Linguists are also able to define additional syntactic categories that are pertinent to their
languages; common examples include Complementizers, Relativizers, Articles, Demonstratives,
etc.
4.2.1 Target Language Lexical Features
Target language lexical features serve to subcategorize the stems in a particular
syntactic category in any way that is significant for the target language. Linguists are able to
define and enter any feature values that are pertinent to their languages. Common features for
nouns include Gender, Animacy, Countable, etc. A small Banjar grammar (Hapip 1977:Xi-xxxiv)
was developed for this dissertation, and a set of Banjar nouns and their features are shown
below in figure 4-2. As seen in that figure, Banjar nouns require the following six features:
e Animacy — animate nouns take one set of proximity demonstratives, while inanimate
nouns require a different set of proximity demonstratives.
e Common-Proper — proper nouns don't take the demonstrative marker tu.
e Classifier — when a cardinal number modifies a noun, the proper classifier must be
included.
e Plural Formation — there are a variety of ways to mark nouns as plural, so this feature
triggers the appropriate set of rules for each category.
o Type — this feature is used for several purposes, but most commonly when constructing
relative clauses. Relative clauses that modify temporal and locative objects require
particular constructions.

e Countability — certain modifiers precede countable nouns, but they follow mass nouns.
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Each noun in the table shown below has each of these six features set to the appropriate value

for that particular noun.
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The features that are defined for each syntactic category in the lexicon will be available
in the subsequent grammatical rules. For example, many languages add a plural morpheme
only to the nouns that are animate. Therefore an animacy feature may be added to the target
nouns, and each noun’s value set appropriately. Then a rule in the synthesizing grammar will
inspect a noun’s animacy value and add the plural morpheme only to those nouns that are
marked as animate.

4.2.2 Target Language Lexical Forms

After linguists have entered several target stems into a syntactic category and defined
the features that are relevant to those stems, they are able to specify the pertinent forms.
Forms always consist of stems that are modified in some way such as a prefix, suffix, circumfix,
etc. For example, English nouns have a singular form and a plural form. English verbs have a
past tense form, a perfect participle form, a participle, and a third singular present tense form. A

sample of verbs in the English lexicon with their forms is shown below in figure 4-3.
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When a form of a particular stem is suppletive and cannot be generated by rules, the linguist
must enter the form into the lexicon. These irregular forms are indicated with a white
background as seen above in figure 4-3. The forms that are regular and generated by rules are
displayed with a blue background. Linguists are able to write lexical spellout rules in order to
generate the various forms. These lexical spellout rules corrrespond to the word formation rules
proposed in Chomsky’s lexicalist hypothesis (Chomsky 1970), but they are less powerful than
Chomsky’s word formation rules. The lexical spellout rules in TTA are only able to add
inflectional affixes; they are not able to add derivational affixes. For example, the past tense
form of most English verbs consists of the stem modified by the suffix —ed (e.g., walked,
blinked, climbed, weighed, etc.). Therefore a lexical spellout rule is used to generate the past
tense form by adding the suffix —ed to the stem. This lexical spellout rule is shown below in

figure 4-4.
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Lexical Spellout Rule

Syntactic Categony: |‘-.r‘erl:us | Group: |F'ast |
Rule's Marme: | Add suffix ed-Past Tense
Statuz Type of Fule
On (%) Simple 3 Table ) Morphophonemic {7 Form Selection
Type of Maodification
() Prefin ) I () Mew Translation
[ ] Reduplication
() Suffix () Circumfis () Add whord
Baze Formn: | Stem W |
S uffis: g,g{ Suffiw'z Tag: | Pazt Tenze (v
Comment:
walked, talked, (ooked, etc.
Topics ||Ter'|$e v| [ ] l [ Cancel ]

Figure 4-4. A Lexical Spellout Rule that adds the suffix —ed to English Verb Stems

As seen near the top of figure 4-4 above, there are four different types of lexical spellout rules:

Simple, Table, Morphophonemic, and Form Selection.

The rule template used for lexical

spellout rules is identical to the rule template used for the standard spellout rules in the

synthesizing grammar. Therefore these four different types of spellout rules will be discussed in

the synthesis grammar section below
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Lexical forms may be generated either by the lexical spellout rules or by the spellout
rules in the synthesizing grammar. During the development of the grammars for this project, a
guideline for this issue emerged as follows: If there are no irregularities in a particular target
form, then that form can be generated by a spellout rule in the synthesizing grammar. In those

cases, lexical forms are not necessary. For example, the Korean plural morpheme is —= [deul].

Generally the animate nouns are much more likely to be marked with the plural morpheme?®, so
a feature was added to the Korean nouns indicating their animacy. When an animate noun is

marked as plural, it is always suffixed with —= [deul]; there are no exceptions or irregularities to

this pattern. Therefore, a plural form for Korean nouns was not needed in the lexicon, and a
spellout rule in the synthesizing grammar adds the plural morpheme —& [deul] to all of the

animate nouns that have a Number value of Plural. Opposed to this are English plural nouns.
English plural nouns have many irregularities. English noun stems are generally modified by
the suffix —s in order to generate the plural form, and if there were no exceptions to this pattern,
then a plural form would not be necessary in the English lexicon. However, since there are
many suppletive English plural nouns such as man/men, person/people, foot/feet, deer/deer,
etc., a plural form is required in the English lexicon. During this project it was found that Korean
does not have any suppletive forms anywhere; the surface form for every word can be
generated by rules. Therefore no lexical forms were needed in the Korean lexicon; all the
surface forms are generated by the spellout rules in the synthesizing grammar. Since the
spellout rules are used much more extensively in the synthesizing grammar than they are in the
target lexicon, they will be more thoroughly described in section 4.4.2 below.

4.3 The Transfer Grammar

20 The rules that determine when the Korean plural morpheme —&[deul] should be inserted are quite
complex, and context must be taken into consideration. Because the goal of this project is to generate
texts that are easily understandable, grammatically correct, semantically equivalent to the source
documents, and at approximately a sixth grade reading level, a simplified set of rules was adopted for
inserting the Korean plural morpheme. For the texts that have been generated to date, these rules have
worked well. Undoubtedly as more texts are generated in Korean, these rules will need to be refined.
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This section will describe the rules that are in TTA’s transfer grammar. The transfer
grammar has nine different types of rules, and each rule type will be discussed and illustrated.
As was mentioned above, the transfer grammar is responsible for performing the transfer step
of the translation process. Therefore the transfer grammar adjusts the English influenced
semantic representations so that they become new underlying representations that are
appropriate for the target language. When the transfer grammar was designed, the
fundamental question that had to be answered was as follows: What capabilities must the
transfer grammar possess in order to transform the semantic representations into new
underlying representations that are appropriate for a very wide variety of languages? Several of
the most common requirements of the transfer grammar were listed above; these requirements
include generating grammatical relations from semantic roles, performing theta grid
adjustments, etc. However, many more adjustments are certainly required. When designing
the transfer grammar, each of the tasks had to be identified, and then a type of rule had to be
designed to perform each task. A model of the resulting transfer grammar is shown below in

figure 4-5.
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Complex Concept Insertion Rules

|

Feature Adjustment Rules

1

Styles of Direct Speech

]

Target Tense/AspectMood Rules

L

Relative Clause Strategies

l

Collocation Correction Rules

I

Genitival Object-Object Relationships

1

Theta Grid Adjustment Rules

l

Structural Adustment Rules

Figure 4-5. The Transfer Grammar in The Translator’s Assistant
As seen in figure 4-5 above, there are nine different types of rules in the transfer grammar. The
arrows in the figure indicate the sequence in which the various rule types are executed. The
rules are executed from top to bottom, so the Complex Concept Insertion rules are executed

first, then the Feature Adjustment rules, etc. Each of these nine rule types will be described

4.3.1 Complex Concept Insertion Rules

Section 3.3 in the previous chapter discussed the composition of the semantic

representations. The semantic representations consist of semantically simple concepts in order
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to increase the probability that other target languages will have good lexical equivalents.
However, if the generated texts consist of only very simple words, a problem arises because the
texts become monotonously long and the intended message is not faithfully communicated.
Section 3.3.1 discussed the situation with veterinarian as found in the text that describes how to
prevent the spread of Avian Influenza. That section also discussed the concepts SCOLD and
SCREAM, both of which are semantically complex and inserted into the semantic
representations only if the user activates the associated complex concept insertion rules. Users
of TTA are able to activate complex concept insertion rules by checking the appropriate boxes

as shown below in figure 4-6.
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Select the Lexicalized Complex Concepts

Semantic Categony: | Ohbjects
Comples Concepts

1 w |bridegroom - A ~
2 v |[cemetery - A =
3 v |coffin- A
4 v |concubine - A
z v |corpse - A
B v |covenant - A
7 v |eunuch - A
8 v |farmer - A
3 w |foreigner - A
10 Iv |manger - A
1 I |merchant - A
12 |w |messenger - A
12 I+ [neighbor - A
14 I |perfume - A
15 |v |prostitute - A
16 |v [ram - A
7 A= : n

a man that takes care of sheep
18 W TSI TEES — A
19 | |shepherd - A v

Figure 4-6. TTA’s Complex Concept Activation Dialog
The figure above shows some of the semantically complex objects that have prewritten
Complex Concept Insertion rules. The concept in the last row of the dialog is SHEPHERD, and
the popup shows how that concept has been explicated in the semantic representations: a man
that takes care of sheep. SHEPHERD is a semantically complex concept, and most languages
probably will not have a lexical equivalent. The languages that do not have a lexical equivalent
will not activate the complex concept insertion rule for SHEPHERD. As was mentioned in

section 3.3.1, often the complex concepts are paired with semantic molecules or primitives in
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the semantic representations. That is the case with SHEPHERD; it usually occurs in the
semantic representations as man/shepherd for reasons that will be presented below. The
semantically complex objects, events, and object attributes are each handled in different ways
in the semantic representations, so they will each be discussed separately.
4.3.1.1 Semantically Complex Objects

Most semantically complex objects that occur in the source texts have been explicated
for this project by using a relative clause to modify an object that is a semantic primitive or
molecule. For example, SHEPHERD is a semantically complex object, so it has been
explicated in the semantic representations as “man that takes care of sheep.” Therefore, when
shepherd occurs in a source text, it is usually replaced with MAN-A [ MAN-A CARE-A SHEEP-A
] in the semantic representations. However, when a semantically complex object occurs
repeatedly in a source text, a problem arises if the explication is used to replace every
occurrence of that concept. For example, shepherd occurs repeatedly in the source text for
Luke 2:8-10:

Luke 2:8 That night some shepherds were in a field that was near Bethlehem.

Those shepherds were protecting their sheep.

Luke 2:9 Suddenly an angel appeared in front of those shepherds. The Lord's

glory was shining on those shepherds. So those shepherds became very afraid.
Luke 2:10 But the angel said to the shepherds, "Do not be afraid. ..."

Because SHEPHERD is semantically complex, it cannot appear directly in the semantic
representations. However, when developing the semantic representation for a particular source
text, it is not a simple matter of substituting “man that takes care of sheep” for each occurrence
of “shepherd”. If each occurrence of "shepherd" in the source text were replaced with “man that
takes care of sheep”, the semantic representations for Luke 2:8-10 would become:

Luke 2:8 That night some men who take care of sheep were in a field that was
near Bethlehem. Those men who take care of sheep were protecting them.
Luke 2:9 Suddenly an angel appeared in front of those men who take care of
sheep. The Lord's glory was shining on those men who take care of sheep. So
those men who take care of sheep became very afraid.

Luke 2:10 But the angel said to the men who take care of sheep, "Do not be
afraid. ..."
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By constantly repeating the relative clause "who take care of sheep,” the message becomes
distorted and the text becomes excessively repetitive. Therefore, when a particular complex
object such as SHEPHERD appears repeatedly in a passage, the first occurrence of the
concept is explicated, in this case with “man who takes care of sheep”. Then the subsequent
occurrences of the complex concept in the source text are combined with a semantic molecule
or primitive. In the case with SHEPHERD, it is paired with the semantic primitive
MAN. Therefore the semantic representations for Luke 2:8-10 are as follows:

Luke 2:8 That night some men who take care of sheep were in a field that was

near Bethlehem. Those men/shepherds were protecting their sheep.

Luke 2:9 Suddenly an angel appeared in front of those men/shepherds. The

Lord's glory was shining on those men/shepherds. So those men/shepherds

became very afraid.

Luke 2:10 But the angel said to the men/shepherds, "Do not be afraid. ..."
The first occurrence of shepherd in the source text was explicated as seen in Luke 2:8 above.
But then all the subsequent occurrences of shepherd in the source text were changed to
MAN/SHEPHERD. When TTA’s grammar is executed, wherever it finds MAN/SHEPHERD in
the semantic representation, it will check to see if the complex concept insertion rule for
SHEPHERD has been activated. If that rule is active, TTA will remove MAN and leave
SHEPHERD in the semantic representation. If the rule is not active, TTA will remove
SHEPHERD and leave MAN in the semantic representation. Similarly when TTA’s grammar is
executing the complex concept insertion rules, if the rule for SHEPHERD has been activated,
then all occurrences of “man who takes care of sheep” in the semantic representations will be
replaced with SHEPHERD. Therefore, if the user does not activate the complex concept
insertion rule for SHEPHERD, these verses become:

Luke 2:8 That night some men who were taking care of sheep were in a field that

was near Bethlehem. Those men were protecting their sheep.

Luke 2:9 Suddenly an angel appeared in front of those men. The Lord's glory

was shining on those men. So those men became very afraid.
Luke 2:10 But the angel said to the men, "Do not be afraid. ..."

126



For languages that do not have a lexical equivalent for SHEPHERD, the text above is easily
understandable, and it is not distorted by constantly repeating the relative clause “that take care
of sheep”. The actual rule that replaces MAN-A [ MAN-A CARE-A SHEEP-A ] in the semantic
representations with SHEPHERD-A is shown below in figure 4-7. That rule consists primarily of
an input structure and output structure. If the rule is activated, the input structure searches for
occurrences of MAN-A modified by the relative clause MAN-A CARE-A SHEEP-A. Wherever
that structure is found in the semantic representations, the output structure will be applied. The
output structure of this rule indicates that the concept MAN-A must be deleted, then the concept
SHEPHERD-A must be inserted into the semantic representation, and finally the relative clause
MAN-A CARE-A SHEEP-A must be deleted. This rule is fairly complex, but it is prewritten for
the user. The user only needs to activate or deactivate this rule by checking or unchecking the

box shown above in figure 4-6.
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The two primary components in the rule shown above are the input structure and the output
structure. When the rule is executed, TTA will search for places in the semantic representations
that match the structure specified in the rule’s input structure. Whenever a match is found, the
semantic representations will be changed according to the specifications of the output structure.
The output structure highlights in red all the constituents that will be changed by the rule. In this
case, MAN-A will be deleted, and the relative clause that modifies MAN-A will also be deleted.
Then the object SHEPHERD-A will be inserted into the semantic representation. When
SHEPHERD-A is inserted into the text, it will copy all the feature values that were associated
with  MAN-A. Therefore, if MAN-A had been tagged with a Number value of Plural,
SHEPHERD-A will also be tagged as Plural. All of the buttons above the input structure enable
linguists to build the input and output structures. Linguists are able to insert object phrases,
event phrases, propositions, concepts, etc., into the input and output structures. They are also
able to set features on each of the constituents in the input structure, and they are able to
change the feature values of the constituents in the output structure. All of the rules in TTA
follow this general pattern: linguists construct structures with features and concepts, and when
those structures are found in the semantic representations, the rule’s output structure is applied.
4.3.1.2 Semantically Complex Events

Semantically complex events which occur in the source texts must be replaced in the
semantic representations with a semantically simple event along with the necessary arguments
and modifiers. For example, all occurrences of the semantically complex event TO SIGN (e.g.,
John signed the letter.) in the source texts are replaced with “X write X's name on Y” in the
semantic representations. Unlike the complex objects which are paired with a semantic
primitive or molecule (e.g., MAN/SHEPHERD), every occurrence of a complex event in a source
text must be replaced with the explication in the semantic representation. The complex concept
insertion rule that searches the semantic representations for occurrences of “X write X’s name

on/in Y” is shown below in figure 4-8. The popup below IN-H in the input structure shows that
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the rule applies when the relation is either IN-H ‘to be in something that is written such as a
book or letter or ON-C ‘generic location on something’. The popup above the final object
phrase in the output structure shows that the semantic role of that phrase will be changed to
‘Most Patient-like’. If the linguist activates this rule, it will change propositions such as John

wrote his name on the letter to John signed the letter.

write name Generic Genitive in
Prop- [Objp—p Ohj—‘ ] [E\mﬂ:'— Evnt-G ] [ObjP—P Obj-A [Objpf Rel-A Obj—I ] ] [Objp— Rel-H Obj-
in-H- 31 in
on-C- 43 on

(=) Output Structure Copy this Stucture

[Moun Phrase Semantic Role = Most Patient-like |

write  sign name Generic Genitive n
Prop- | ObjP-p  Obj-. EwntP- Evnt-G  Ewnt-APUINAN ObjP-P - Obj-A | ObjP-  Rel-A Obj- ObjP-P - Rel-H  Obj-.
Delete Insert Delete Delete | Delete Delete Delete Delete Delete Delete

Figure 4-8. Complex Concept Insertion Rule for TO SIGN

The rule shown above in figure 4-8 is somewhat similar to the rule for MAN/SHEPHERD. As
seen in the output structure, this rule deletes the event WRITE, the Patient NP which contains
NAME, and the relation IN/ON from the final NP. Then it inserts the complex event SIGN, and
all the features that were on WRITE are copied to SIGN. Therefore, if WRITE had a Time value
of ‘Discourse’, SIGN will also have a Time value of ‘Discourse’. The semantic role of the final
NP in the output structure is changed to ‘Most Patient-like’, thereby completing the
transformation of the simple event WRITE to the complex event SIGN.
4.3.1.3 Semantically Complex Object Attributes

When a semantically complex object attribute occurs in a source text, it is generally
converted to a relative clause in the semantic representations. If a complex object attribute
occurs multiple times in a particular passage, the first occurrence will be explicated with a
relative clause, but the subsequent occurrences will be allowed to remain in the semantic

representations. For example, the semantically complex object attribute “"paralyzed" is

130



explicated as "X that is not able to move X's legs.?!" This complex concept occurs repeatedly in
the source text for Luke 5:18:
Luke 5:18 Some men decided to bring a paralyzed man to Jesus. So these men
put the paralyzed man on a mat. And the men carried the paralyzed man to the
house where Jesus was teaching people. These men tried to carry the paralyzed
man into the house so that Jesus could see the paralyzed man.
If every occurrence of paralyzed in the source text were explicated as “X that is not able to
move X’s legs”, the semantic representation for this verse would become:
Luke 5:18 Some men decided to bring a man that was not able to move his
legs to Jesus. So these men put the man that was not able to move his legs on a
mat. And the men carried the man that was not able to move his legs to the
house where Jesus was teaching people. These men tried to carry the man that
was not able to move his legs into the house so that Jesus could see the man
that was not able to move his legs.
By constantly repeating the relative clause that is not able to move his legs, the message
becomes distorted. Therefore, the approach that was adopted for dealing with semantically
complex object attributes in the source texts is to explicate the first occurrence of the concept,
and then for the subsequent occurrences, insert the complex object attribute into the semantic
representation. Following this guideline, the semantic representation for Luke 5:18 becomes:
Luke 5:18 Some men decided to bring a man that was not able to move his legs to
Jesus. So these men put the paralyzed man on a mat. And the men carried the
paralyzed man to the house where Jesus was teaching people. These men tried
to carry the paralyzed man into the house so that Jesus could see the paralyzed
man.
When the grammar in TTA is executed and a semantically complex object attribute is found in
the semantic representations, the generator will check to see if the associated complex concept
insertion rule has been activated. If the linguist activated the rule indicating that the target

language has a lexical equivalent for the complex object attribute, then the complex object

attribute will be allowed to remain in the semantic representation. If the rule is not active, the

21 The word “paralyzed” is defined as “unable to move part or all of your body or feel it” in Longman’s
Dictionary of Contemporary English, 2003, p. 1194. For the purposes of this project and for the source
documents that have been analyzed to date, the explication presented above sufficiently conveys the
message.
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complex object attribute will be removed from the semantic representation. So if the user does
not activate the complex concept insertion rule for PARALYZED, this verse will become:

Luke 5:18 Some men decided to bring a man that was not able to move his

legs to Jesus. So these men put the man on a mat. And the men carried the man

to the house where Jesus was teaching people. These men tried to carry

the man into the house so that Jesus could see the man.
This text is easily understandable and the message is not distorted by constantly repeating the
relative clause that is not able to move his legs. The rule that looks for occurrences of “X be not
able to move X’s legs” in the semantic representations, and then replaces the relative clause
with the complex object attribute PARALYZED is similar to figures 4-7 and 4-8, so it will not be
shown here.

Although TTA already has many prewritten complex concept insertion rules, additional
rules will certainly be added in the future as more semantic representations are developed.
Brief examples of several additional complex concept insertion rules are shown below:

Semantically complex objects:

‘man that will marry a woman soon’ -> ‘bridegroom’

‘place where people bury other people who died’ -> ‘cemetery’
‘person who grows crops’ -> ‘farmer’

‘person who sells things’ -> ‘merchant’

‘person who delivers messages’ -> ‘messenger’

‘oil that smells good’ -> ‘perfume’

Semantically complex events:

‘to die in water’ -> ‘drown’

‘to say false things’ -> ‘to lie’

‘to do all the things that someone tells you to do’ -> ‘to obey’
‘to plan to do bad things to a person’ -> ‘to plot’

Semantically complex object attributes:

e ‘person who is not able to hear things’ -> ‘deaf person’
e ‘person who has much money’ -> ‘rich person’

Certain complex concepts in the source texts have not been explicated because their

explications have proven problematic. For example, animal names such as camel, sheep, bear,
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lion, etc., certainly are not lexical universals, but accurately explicating them using semantic
primitives or molecules results in a long and distorted text. Certain artifacts are easily
explicated such as perfume = ‘oil that smells good’, coffin = ‘box that people carry a dead body
in’, manger = ‘box that contains food for animals’, etc. However, accurately explicating other
artifacts such as cross, helmet, sandal, etc., also distorts the texts. At this time no guidelines
have been developed to determine which artifacts should be explicated, and which should not.
A few semantically complex events have been used in the semantic representations, but rather
than explicating them, they have simply been paired with semantic primitives or molecules. For
example, to wonder is semantically complex, but a succinct explication has not been developed.
Therefore it is always paired with the semantic primitive THINK in the semantic representations
as THINK-B/WONDER-A. If the target language has a lexical equivalent for WONDER, the
linguist will check the associated box, and then whenever THINK-B/WONDER-A is found in the
semantic representations, WONDER-A will be used and THINK-B will be discarded. If the
linguist does not check the box for WONDER, then TTA will discard WONDER-A and use
THINK-B. Similarly a succinct explication for to pursue has not been developed, so it is always
paired in the semantic representations with to follow as FOLLOW-A/PURSUE-A.

In addition to the prewritten complex concept insertion rules, linguists are able to write
their own rules to insert complex concepts that have been lexicalized by their target languages.

For example, Korean has a word -$-”| [u gi] which means ‘rainy season,’ so a complex concept

insertion rule looks for occurrences of ‘season of rain’ in the semantic representations, and

when that construction is found, the rule replaces ‘season’ with %-7] [u gi], and deletes the
embedded phrase ‘of rain.” Korean has another word 4~ [so gyeong] which means ‘blind
person.” So another complex concept insertion rule for Korean changes ‘blind person’ to 4~7

[so gyeong].

4.3.2 Feature Adjustment Rules

133



The second type of rule in the transfer grammar is called Feature Adjustment rules.
These rules allow a linguist to change the features in the semantic representations to new
values that are appropriate for a specific target language. These rules make three specific
types of adjustments to the feature system that was described in section 3.3.2:
e hide unused or irrelevant features,
e collapse feature values that are not morphologically distinguished in a language, and
e generate additional features from prewritten rules.
These three tasks will each be described.
4.3.2.1 Hide Unused or Irrelevant Features
The feature system that was described in the previous chapter includes features which
are necessary for some languages, but irrelevant to other languages. For example, the five
propositional features that describe each speech situation (e.g., Speaker, Listener, Speaker’s
Attitude, Speaker's Age, and Speaker to Listener's Age) are necessary for languages like
Korean that include honorifics, but those features are unnecessary for languages like English
that do not encode honorifics. Therefore, when a feature is irrelevant to a language, that
feature can be hidden so that the linguist does not have to deal with it when developing his
grammar. The dialog that enables linguists to hide features is very simple so it will not be
shown here.
4.3.2.2 Collapse Unused Feature Values
As was mentioned in the previous chapter, many of the features include far more values
than any particular language will use. For example, very few languages morphologically
distinguish singular, dual, trial, quadrial, plural, and paucal. No language will distinguish all the
past Time values and future Time values that are included in the semantic representations for
the events. Therefore linguists using TTA are able to collapse the feature values so that only
the values that are relevant to their language will be displayed in the semantic representations
and in the grammar rules. Shown below in figure 4-9 is the rule for English that collapses all of
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the past Time values to a new value called Past, and all of the future Time values to a new
value called Future. English encodes timeless events (e.g., The sun rises in the east.) with
present tense, so the Timeless value has been collapsed with Present.

£ - |

Hide Features ] [ Collapze Feature Y alues ] [ Add Mew Features ] [ Cloge ]

Drag a feature value to combine it with another feature value.

Syntactic Categary | Verb w | Feature | Time w [ HesetHuIe] L] [Hemnvel

= Werb - Time
Paszt, Immediate Past, Earier Today, Yesterday, 2 Daps Ago, 3 Days Ago, & Week Ago, A Month Ago, & Year Ago, During
Future, Immediate Future, Later Today, Tomomow, 2 Days from Now, 3 Days from How, & Week from Mo, & Month fronn b
Present, Timeless

< ?

[ Add Mew Feature Yalue ] Default Collapsing Rule: [ Paszt / Present / Future ]

Figure 4-9. The Feature Adjustment Dialog — Collapse Features

By collapsing the values that are irrelevant to a language, the user is able to focus on the values
that are significant to his language when writing the grammar rules. For example, if a target
language only distinguishes singular and plural, then the rules in the synthesizing grammar
should not have to deal with Dual, Trial, and Quadrial. Therefore the feature adjustment rules
change the feature values that occur in the semantic representations to new values that are
appropriate for the target language.
4.3.2.3. Add New Feature Values

There are many features which are common in the world’s languages, but those
features do not belong in the semantic representations. For example, perhaps all of the world’s
languages use grammatical relations to some degree, but semantic roles rather than
grammatical relations belong in the semantic representations. Grammatical relations can easily

be generated by a rule from the semantic roles, so a rule has been prewritten to do that. If the
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linguist wants grammatical relations to be added to the semantic representations, he simply
activates the appropriate rule. That rule generates generic grammatical relations; if a language
requires grammatical relations that are different from the ones generated by the rule, then the
linguist is able to add the grammatical relations required by his language, and then write his
own rule to generate them appropriately. Other features that are common and useful when
writing a grammar can also be generated by rules and then added to the semantic
representations. This section of the feature adjustment dialog allows users to activate
prewritten rules which generate new features that are added to the semantic representations.
When the linguist writes his grammar, he is then able to use these generated features. This
dialog is very simple and will not be shown here.
4.3.3 Styles of Direct Speech Rules

Many languages employ a variety of techniques to indicate relative status when two
people talk to one another. Therefore, as was described in section 3.3.2.5, all propositions that
are direct quotes in the semantic representations are tagged with five features indicating the
general category of the speaker, the listener, the speaker’s attitude, the speaker’s approximate
age, and the age of the speaker relative to the listener. These features may then be used to set
another feature called Direct Speech Style. Linguists using TTA may add as many direct
speech styles as are relevant to their target languages. For example, it is well documented that
Korean has at least six styles of speech (Cho 2000:9):

o deferential speech indicated by the verbal suffixes -1 T} [seup ni da)/H Y T} [p ni da],
e polite speech indicated by the suffixes —©] & [eo yo]/°}£. [a yo],

e blunt style indicated by suffixes —4= [so]/ £ [o],

o familiar style indicated by the suffix —4] [ne],

e intimate speech indicated by the suffixes —©] [eo]/¢} [a], and

e plain speech indicated by —=T} [neun da]/*-t} [n da)/t} [da].
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Shown on the following page in Figure 4-10 are the rules that generate the appropriate style of
direct speech for Korean. As seen in that figure, there are columns for each of the five speech
features: ‘Speaker’, ‘Listener’, ‘Speaker’s Attitude’, ‘Speaker-Listener Age’, and ‘Speaker’s Age’.
The final column of each row sets the speech style appropriately for the situation described in
that row by the earlier columns. The first row sets the default value to ‘Plain’ speech because

that is the style used in most situations.
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When the rules shown above are executed, TTA begins with the first row and checks if the
conditions specified in that row match the conditions in the semantic representation. If the
conditions match, the style of direct speech specified in the last column of that row will be saved.
Since no conditions are specified in the first row, the first row always matches every proposition
in the semantic representations, so the ‘Speech Style’ will be set to ‘Plain’ which is the default
value. Then the subsequent rows are examined. Whenever the conditions specified by a
particular row match the conditions in the semantic representation, the direct speech value
specified in the last column of that row will be saved. After all the rows have been examined,
the last saved value will be added to the proposition’s features in the semantic representation.
Then subsequent rules in the synthesizing grammar will look at that value and add the
appropriate morphology to signal each particular type of speech.

4.3.4 Target Tense, Aspect, Mood Rules

As was described in section 3.3.2.2, the TAM system employed in the semantic
representations is not language specific. Most languages will have very different views of time,
aspect, and mood, so their TAM systems will not necessarily correlate with TTA’s TAM system.
Therefore converting the TAM system of the semantic representations to the TAM system of the
target language may not be completely possible. The TAM rules are responsible for converting
as closely as possible the TAM system of the semantic representations to the TAM system of
the target language. Shown on the following page in figure 4-11 is the Target
Tense/Aspect/Mood Rule dialog for Korean. Notice that this dialog refers to Time values of
Past, Present, and Future. This is because these rules are executed after the feature collapsing
rules which were described above in section 4.3.2.2. Therefore this dialog only deals with the
Time values that are pertinent to the target language rather than all the Time values that are
possible in the semantic representations.

The execution of the target TAM rules is very similar to the execution of the Direct

Speech Style rules. The conditions of the first row are examined to see if they match the
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conditions of the current proposition in the semantic representation. If the conditions match,
then the values specified in the Target Tense, Target Aspect, and Target Mood columns are
copied into the semantic representation. Then the next row in the rule is checked to see if its
conditions match the semantic representation. Whenever a row’s conditions match the
conditions in the semantic representation, the Target Tense, Target Aspect, and Target Mood

values specified by that row are copied into the semantic representation.
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In many languages certain types of adverbial clauses have non-finite verbs (e.g., John

worked extra hours in_order to earn more money. John studied instead of watching TV.).

Similarly some moods have non-finite verbs (e.g., John must go to the doctor.). This table
provides a convenient method of indicating when a target verb in a particular environment
should be unspecified for tense. Linguists using TTA are able to enter whatever values are
pertinent to their languages in the columns marked Target Tense, Target Aspect, and Target
Mood. Linguists are also able to specify which features of the event and the proposition are
relevant to determining the values for Target Tense, Target Aspect, and Target Mood. For
example, in the semantic representations, imperatives are usually marked with a Time value of
Immediate Future, but English imperatives use bare stem verbs. By including the Illocutionary
Force feature in the TAM table, the rule provides a very convenient method of specifying that
English imperatives are unmarked for tense. To whatever degree possible, these TAM rules
transform the TAM system in the semantic representations into the TAM system of the target
language. Subsequent rules then provide the appropriate morphology.
4.3.5 Relative Clause Structures, Strategies, and the Relativization Hierarchy

Extensive typological research has been done regarding relative clauses and the
various strategies employed by the world’s languages when constructing relative clauses
(Comrie 1989:138, Givén 1990:645). Not all languages permit relative clauses, but the
languages which do use relative clauses apply a limited number of strategies to a limited
number of grammatical relations in what is commonly called the NP Accessibility Hierarchy
(Keenan & Comrie 1977, Comrie 1989:156). Linguists have found that relative clauses may be
either embedded or adjoined. If a language uses embedded relative clauses, then they may be
pre-nominal, post-nominal, or circum-nominal. If a language uses adjoined relative clauses,
then they are either sentence initial or sentence final. These options are all available in the

Structures tab of TTA'’s relativization dialog which is shown below in figure 4-12.
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Relativization Structures, Strategies, and Hierarchy

Relative Clause Structures | Relativization Strategies and Hierarchy

(%) Embedded
() Pre-nominal

(%) Postnominal

() Circum-nominal Feature Set

Value inserted into Head Moun's Surface Realization
feature:

) Adicined

Value inserted into Trace's Surface Realization feature
in Restrictive Relative Clauses:

Value ingerted into Trace's Suface Realization feature
in Descriptive Relative Clauses:

I oK H Cancel ]

Figure 4-12. The Structures Tab of the Relativization Dialog
The dialog shown above has values that have been entered for English relative clauses. As
can be seen in this figure, the ‘Embedded’ option has been selected because English uses
embedded relative clauses, and the ‘Post-Nominal’ option has been selected because English
positions its relative clauses after the head noun. After a linguist has specified a structure for
the relative clauses, he is able to specify the strategies by selecting the ‘Relativization

Strategies and Hierarchy’ tab seen at the top of the dialog.
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The relativization hierarchy and strategies are shown in the Strategies and Hierarchy
tab of the relativization dialog, as seen in figure 4-13 below. Similar to the dialog above, the

dialog below has the pertinent values selected for English relative clauses.

Relativization Structures, Strategies, and Hierarchy

Relative Clause Structures | Relativization Strategies and Hierarchy |

Mone Gap  Pronoun Retention  Relative Pronoun Relativizer
Restrictive Relative Clauses
[ T 0 o) |that
o @ o © that
e € @ @ that
o @ o O that
Genitive These constructions arent allowed in the semartic representations.
Object of Comparison These constructions arent allowed in the semantic reprasentations.

Descriptive Relative Clauses

o o O c O |
o o o © O |
© o o e O]
o o o o o
Genitive These constructions arent allowed in the semantic representations.
Object of Comparison These constructions arent allowed in the semantic representations.
Value ingerted into Moun's Surface Realization feature Relative Pronoun | [ Feature Set

for Relative Pronouns:

Comment

l oK H Cancel ]

Figure 4-13. The Strategies and Hierarchy Tab of the Relativization Dialog
As seen in the figure above, there are two categories of relative clauses: restrictive relative
clauses which serve to identify the nominal being modified, and descriptive relative clauses

(also known as non-restrictive relative clauses) which provide additional information about a
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referent that has already been identified. Both types of relative clauses can be applied to
nominals in the relativization hierarchy which is shown below:
Subject > Object > Indirect Object > Oblique > Possessor > Object of Comparison
The semantic representations do not permit relative clauses to be formed on possessors (e.g.,
The man whose house | bought lives in Dallas.) or objects of comparison (e.g., John is the man
who | am taller than.) because many of the world’s languages do not permit those constructions.
The typological research done with respect to relative clauses indicates that languages

employ four different strategies for encoding NPrei:

¢ Non-Reduction strategy,

e Gap strategy,

e Pronoun Retention strategy, and

e Relative Pronoun strategy.
Linguists using TTA are able to specify which strategy is used at each position of the hierarchy
for the two types of relative clauses, as seen in figure 4-13 above. The dialog above also
permits linguists to insert a relativizer into each relative clause. In certain cases additional rules
are necessary to make very specific changes to particular relative clauses. For example,
English relative clauses that modify a place use where as the relativizer as in The hospital
where | was born is in Eugene, Oregon. Similarly English relative clauses that modify a time
use when as the relativizer as in The year when Neil Armstrong walked on the moon was 1969.
The dialog shown above inserts only the most generic relativizer that, then subsequent rules
change the generic relativizer to a specific relativizer. For languages such as Korean which
combine the relativizer with a tense morpheme in a portmanteau morph, the dialog above
cannot be used; instead a separate set of rules must generate those relativizers. If a language
uses the Relative Pronoun strategy at any point on the relativization hierarchy, the linguist must

specify the value that will be inserted into the nominal’'s Surface Realization feature (“Relative
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Pronoun” shown above in figure 4-13). Then when the spellout rules are executed, that feature
can be inspected and the rule will generate the appropriate surface form of the relative pronoun.
4.3.6 Collocation Correction Rules

Collocation deals with how words go together (Larson 1984:141) and how words and
phrases attract other words and co-occur with certain grammatical choices (Sinclair 1991:112).
Collocational clash is often raised as an issue for machine translation and natural language
generation projects. Even when the semantic representations consist of semantically simple
words, collocation is a problem that must be dealt with. For example, HAVE is a semantic
molecule, and in TTA’s ontology there are ten specific senses of HAVE. HAVE sense D is used
when the state object is an abstract such as a dream (e.g, John had a dream.), problem (e.qg,
John has a problem.), authority (e.g, John has the authority to close the school.), trouble (e.g.,
John had some trouble yesterday.), hope, courage, etc. Even though HAVE-D is semantically
simple, other languages probably will not use their lexical equivalent of HAVE-D with all of those
patient objects. The reason for this is that every word in every language has its own
collocational range and restrictions. In other languages people may see dreams as in Russian,
or dream dreams as in Korean, or they may drink trouble (Larson 1984:141), feel courage, etc.
Collocation correction rules are designed to handle this particular problem. When translating a
document from one language to another, there are many cases where a source word is best
translated with a particular target word, but in certain specific environments, that source word
must be translated with a different target word. Choosing the other target word is strictly a
collocational issue rather than a grammatical issue. Therefore TTA’s collocation correction
rules change one target word to another target word in an environment that consists solely of
other concepts. Each source concept has its own collocation correction rule which lets a
linguist specify which target word should be used to translate that particular concept in a

specific environment.
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Collocation correction rules are able to reduce a problem that arises when the source
language has only a generic term, but the target language has several specific terms. As was
stated in section 3.3.1, it is impossible to build an ontology that will work well for every language,
one of the reasons being that some languages have lexemes that have much more specific
meanings than does the associated lexeme in the source language. For example, English has
the very generic verb to carry, and that verb is used whether a person carries an object in his
hands, on his back, over his shoulders, in his pocket, or on his head. Other languages such as
Tzeltal (Larson 1984:89) have specific verbs for each of these situations, and they do not have
a generic verb meaning ‘to carry.” The Tzeltal verbs and their associated meanings are listed
below in Table 4-1.

Table 4-1. Tzeltal Verbs Meaning ‘to carry’ (Larson 1984:89-90)

jelup’in to carry across the shoulders

nol to carry in the palm of the hand

chup to carry in a pocket or pouch

chuy to carry in a bag

lats’ to carry under the arm

pach to carry on the head

toy to carry aloft

yom to carry different items together
lut’ to carry with tongs

pet to carry in the arms

cats’ to carry between one’s teeth
lup to carry on a spoon
lat’ to carry in a container

cuch to carry on the back

When translating a text into a language such as Tzeltal, the proper target language verb must
be used in each situation in order to communicate the message. Collocation correction rules
are able to significantly reduce the problem of translating a generic source term with a specific
target term. Shown below in figure 4-14 is part of the collocation correction rule for CARRY-A.
As seen in the figure, that collocation correction rule includes a column for the agent and
another column for the object that is being carried. A Tzeltal speaker was not available for this
experiment, but several of the verbs listed in Table 4-1 above have been entered into the

collocation correction rule for CARRY-A shown below.
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Reference Topic NP Polarity Participant Wb Target Equivalent Patient
15 Mahum 2:13 Mozt Agent-like Affirmative DEFSOH—A ca FW—A cﬁ.u_p message_A
16 Genesiz 311 ozt Agent-like Affirrnative dove-A CBFW—A cats’ leaf-A
17 Genesiz 323 Mozt Agent-like Affirmative Shem-A CBFW—A ot coat-A
18 Genesis 226 Most Agent-like Afirmnative son-A carry-A of wood-A
19 Genesiz 22.6 Most Agent-like Affirmative Abraham-A ca I'I"Y—.A ?’LO[ knife-A
20 Genesis 24:10 Mozt Agent-like Affirnative camel-A ca FW—A cucﬁ giﬂ_A
21 Genesiz 24:15 Mozt Agent-like Affirmative Rebekah-A CBFW—A lat' jar_A
22 Genesis 24:45 Most Agent-like Afirmnative Rebekah-A carry-A lat' jar-A
23 K.ande's Stary 2:18 Most Agent-like Affirmative Kande-A ca rry_A cﬁ.u_p baby-A
24 Avian Influenza 1:8 Mozt Agent-like Affirmative DEFSOI’]—A ca FW—A cﬁ.uy chicken-A
25 Avian Influenza 3.4 Mozt Agent-like Affirmative Nano-A ca FW—A cﬁ.w.; chicken-A

Figure 4-14. Tzeltal Collocation Correction Rule for CARRY-A

The first row in the rule above indicates that in the semantic representations, a person carried a
message: PERSON-A CARRY-A MESSAGE-A. Since people usually carry messages in a
pocket or pouch, the Tzeltal verb chup was entered into that row of the collocation correction
rule. The second row indicates that a dove carried a leaf. Since doves usually carry leaves in
their beaks, the Tzeltal verb cats’ could be used for that situation?2. The sixth row indicates that
a camel carried gifts. Since camels always carry things on their backs, the verb cuch “to carry
on the back” could be used. The final row indicates that a man named Nano carried a chicken
somewhere. If in the Tzeltal culture people carry chickens in bags, the verb chuy could be
entered into that row of the collocation correction rule. So these collocation correction rules are
able to insert target language lexemes into very particular contexts, and the target lexemes may
have a much more restricted meaning than does the source concept. Thus these collocation
correction rules are able to reduce the problem of translating a generic source term with a very
particular target term.
4.3.7 Genitival Object-Object Relationships

The proposal for this project stated that very precise object-object relationships will be
identified and inserted into the semantic representations (proposal p. 4). For example, the king

of Babylon will be represented as shown below in figure 4-15.

22 Each row in this table has a reference indicating where that particular occurrence of CARRY -A occurs.
For example, the second row in this table has a reference of Genesis 8:11. That reference is strictly for
the user’s benefit; it is not part of the collocation correction rule. At every occurrence in the semantic
representations where a dove carries a leaf, this rule will insert the Tzeltal verb cats’.
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king Region of Authority Babylon
I:DbjectF'hrase Object I:ObjectF'hrase Relation Ohject ]]

Figure 4-15 Semantic Representation of king of Babylon
The relation Region-of-Authority is a semantic marker which precisely indicates the relationship
between the two objects KING and BABYLON. However, this approach did not work well for
the vast majority of genitival object-object relationships because the number of relationships
encoded by the English genitive is virtually unlimited. Therefore, as was mentioned in section
3.3.3.7, that approach was abandoned and the exact opposite approach was adopted. Instead
of identifying very precisely the relationships that exist between object-object pairs that are
encoded with a genitive in English, a generic genitival marker is inserted into the semantic
representations between the two objects. For example, John’s work is represented in the
semantic representations as shown below in figure 4-16; that figure shows that the relation
“Generic Genitive” is inserted into the semantic representations to indicate the relationship

between the two objects.

wiork Generic Genitve John
I:ObjectF'hrase Chject I:ObjectF'hrase Felation Chject ]]

Figure 4-16 Semantic Representation of John’s work

Then a section was added to TTA’s transfer grammar to deal with the “Generic Genitive”
marker. That section of the grammar allows a linguist who is building a grammar for a language
to specify how each particular object-object pair should be encoded in the target language. This
approach has worked quite well. As was stated in section 3.3.3.7, ten very specific object-
object relationships were identified, and specific semantic markers are inserted into the
semantic representations to indicate each of them:

o Body-Part (e.g., Melissa’s eye),

o Made-Of (e.g., house of cards),

e Group (e.g., herd of sheep),

149



e Kinship (e.g., Mary’s mother),

e Name (e.g., man named John),

e Owner (e.g., John’s book),

e Quantity (e.g., two liters of oil),

e Region-of-Authority (e.g., king of Egypt),

e Part-Whole (e.g., the back of the boat), and

e Nationality (e.g., an Egyptian prince).
All other object-object relationships that are encoded with a genitive in English are marked with
“Generic Genitive” in the semantic representations, and the linguist is then able to specify how
each particular object-object pair should be encoded in the target text.

Shown below in figure 4-17 is the dialog showing the English object-object relationships
that occur in the semantic representations with CHICKEN-A. English has three methods of
encoding these genitival object-object relationships: Saxon Genitive (e.g., the man’s hat),
Norman Genitive (e.g., the roof of the house), and Bare Stem Pre-nominal (e.g, garage door,

chicken pen, etc.).

Genitival Thing-Thing Relationships

255 chicken - A - type of bird that people eat v

Pozzezsum Relationzhip Pozseszsar
1 cage - A Saxon Genitive chicken - A
z manure - A Saxon Genitive chicken - A
3 pen - B EBare Stem Pre-Mominal Modifier | chicken - A

Feature Set

Figure 4-17. Generic Genitival Object-Object Relationships involving CHICKEN-A

[ Copy First Relationship to Al ]

Linguists are able to enter the various methods that their target languages use to encode

object-object relationships, and then in this dialog they specify the particular method used for
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each object-object pair. Subsequent rules then provide the necessary morphology for each
method of encoding. As can be seen in the figure above, for each head nominal in the semantic
representations there is a list of all the nominals that occur in a generic genitival relationship
with that head nominal. The dialog above shows that in the semantic representations, there are
occurrences of the following:

[NP CAGE-A [NP Generic-Genitive CHICKEN-A ]

[NP MANURE-A [NP Generic-Genitive CHICKEN-A 1]

[NP PEN-B [NP Generic-Genitive CHICKEN-A ]]
In English the CHICKEN-CAGE and CHICKEN-MANURE combinations are marked with a
Saxon Genitive, so they will be realized in English as chicken’s cage (e.g., Avian Influenza 1:8
The people will clean the chickens’ cages.) and chicken’s manure (e.g., Avian Influenza 3:4 The
people burned all the chickens’ manure.). The CHICKEN-PEN combination is marked with a
Bare Stem Pre-nominal in English, so it will be realized as chicken pen (e.g., Avian Influenza
4.7 The people helped Nano clean his chicken pen.).

Certain object-object combinations that are encoded with a genitive relationship in
English cannot be encoded with a genitive in other languages. For example, English speakers
can say Daniel’s work is better than John’s work. However, the Korean equivalent is The work
that Daniel did is better than the work that John did. In such cases, the linguist can use the
dialog shown above to specify that a particular object-object combination cannot be handled
with a genitive construction, and it must be dealt with in a different way. The generic genitive
object-object relationships involving DANIEL-A are shown below in figure 4-18. Most genitival

relationships are marked in Korean with the postposition —2] [ui] as in example 4-1.

@nu-e 839  A-g )
I-Topic John-Possessor book-Object see.Past-Declarative
‘| saw John’s book.’

Thus, most of the genitival object-object relationships involving DANIEL are marked with “Pre-

Nominal marked with ‘ui” as seen in the figure below. But figure 4-18 shows that WORK-A
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Generic Genitive DANIEL-A must be handled by a separate rule, so that object-object

combination is set to ‘Not Applicable’ in row 3.

Genitival Noun-Noun Relationships

320. Daniel - A - a man 3
Possessum Relationzhip Poszessor
1 friend - A Pre-Mominal marked with "W’ [Daniel - A
2 name - A Pre-Mominal marked with'ui' |Danial - A
3 woark - A Mot Applicable Daniel - A
4 enemy - A Pre-Maminal marked with "W |Daniel - A
5 vision - A Pre-Maminal marked with "W’ |Daniel - A
B thgught - A Pre-Maminal marked with "W’ |Daniel - A
7 sin - A Pre-Maominal marked with 'w' (|Daniel - A
8 prayer - A Pre-Mominal marked with 'w' |Daniel - A
3 word - A Pre-Mominal marked with 'w' |Daniel - A
1 prince - A Pre-Mominal marked with 'w' |Daniel - A
[ Copy First Relationship to Al ]

Figure 4-18. DANIEL and WORK cannot occur in a Genitival Relationship in Korean

A subsequent rule will convert “WORK-A Generic-Genitive DANIEL-A” to WORK-A modified by
the relative clause DANIEL-A DO-A WORK-A.
4.3.8 Theta Grid Adjustment Rules

As has been stated several times, the semantic representations are significantly
influenced by English. The events in the ontology are events that have been lexicalized by
English, and the theta grids for those events generally correspond to the English perspective of
those events. If the semantic representations were being developed in a different language, the
ontology would certainly contain different events, and the theta grids for those events would
also be different. The purpose of the Theta Grid Adjustment rules is to change the theta grids of
the events in the ontology so that they correspond with the theta grids of the corresponding

target verbs. Every event in the ontology has a specified theta grid, some arguments being
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obligatory, others being optional. Every event in the ontology also has a prewritten theta grid
adjustment rule. Those rules have access to the argument structure of each event, and
whether an argument is obligatory or optional, so that information is reflected in the rules’ input
structures. For example, one event in the ontology is TRADE-A as in John-Agent traded a
chicken-Patient for a duck-Destination with Mary-Source, and its theta grid is shown below:

Event: TRADE-A ‘to trade one thing for something else with someone’

TRADE-A | Agent | Patient | Destination |  (Source)

As seen in the theta grid shown above, the agent, patient, and destination NPs are obligatory in
the semantic representations, but the source NP is optional. Every occurrence of TRADE-A in
the semantic representations will follow this pattern. The semantic representation of John

traded a chicken for a duck with Mary is shown below in figure 4-19.

John trade chicken duck Mary .
Proposition [OmectPhrase Object ][EventPhrase Event ][OD]ectPnrase Object ]I:onjemPhrase Object ]I:onjectPnrase Object ] period

Figure 4-19. Semantic Representation of John traded a chicken for a duck with Mary.
As seen in the figure above, there are no relations in the argument object phrases?3; the
relations must be supplied by rules. The purpose of the theta grid adjustment rules is to adjust
this pattern to fit each particular target language. Generally theta grid adjustment rules perform
two tasks: 1) insert case markers into the object phrases, and 2) specify the relative order of the
oblique NPs. Note that all constituent ordering is done by phrase structure rules which will be
discussed later in the synthesis section, but the theta grid adjustment rules set features on the
oblique NPs so that the phrase structure rules will be able to order them properly. For example,
in the English sentence John traded a chicken for a duck with Mary, the oblique NP for a duck
must precede the oblique NP with Mary. The English case markers for TRADE-A and the

relative ordering of the oblique NPs is shown in the grid below.

trade-A |  Agent | Patient | Destination |  (Source)

2 There are very few events in the ontology which have relations in any of their argument object phrases.
Examples of events which do include relations in their argument phrases include BE-F which has a
relation in its State object phrase (e.g., John is under/in/beside the car.) and LIVE-A which has a relation
in its Destination object phrase (e.g., John lives under/near/beside the bridge.)
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John chicken duck Mary

English Case Markers for with

English Ordering Oblique NP-1 Oblique NP-2

Other languages that have a lexical equivalent for TRADE-A will quite possibly view the event
differently and therefore require other modifications to the proposition’s structure. The English

theta grid adjustment rule for TRADE-A is shown below in figure 4-20.

[Moun Phrase Semantic Role = Most Patient-like
| Moun Phrase Semantic Role = Destination

[ Moun Phrase Semantic Role = Source |

trade [
Prop- | ObjPp EvntP- Bwnt-A ObjP-F ObjP-d ObjP-s
trade

| Moun Phrase Semantic Role = Most Agent-like |

Noun Phrase Semantic Role = Destination 7| Noun Phrase Semantic Role = Source —
@ Output Structure Noun Phrase Positioning Info = Oblique 1 || Noun Phrase Positioning Info = Oblique 2 _
Moun Phrase Grammatical Relation = Oblique MNoun Phrase Grammatical Relation = Oblique

trade | Insert | Insert
Prop- | ObjP-p EvntP- Ewnt-A ObjP-F ObjP-d0Q Rel- OP-soll: Rel-
trade for with

Figure 4-20. The English Theta Grid Adjustment Rule for TRADE-A

As can be seen in the figure above, the event TRADE-A takes four arguments which are
indicated by the four object phrases in the input structure. The final argument has a Semantic
Role value of Source, and it is optional as indicated by the purple cross-hatch. The output
structure indicates that English prepositions will be inserted into two of the object phrases, and
the features of those phrases will be set to indicate how they should be ordered by the phrase
structure rules. The English preposition for will be inserted into the Destination object phrase,
and that phrase’s features will be set to ‘Grammatical Relation’ = ‘Oblique’ and ‘Positioning Info’

= ‘Oblique 1?4, Similarly the preposition with will be inserted into the Source object phrase if it

24 If there are multiple object phrases that have the same semantic role, another section of the grammar
allows linguists to specify whether the Theta Grid Adjustment rules should insert adpositions into only
the first phrase of a particular semantic role, the last phrase of that semantic role, or all the phrases with
that semantic role. English inserts these prepositions into only the first phrase with the specified semantic
role (e.g., John traded a duck for a chicken, a frog, and mouse with Mary. *John traded a duck for a
chicken, for a frog, and for a mouse with Mary.). Korean inserts postpositions into only the last phrase of
a specified semantic role.
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is present in the semantic representation, and that phrase’s features will be set to ‘Grammatical
Relation’ = ‘Oblique’ and ‘Positioning Info’ = ‘Oblique 2’. The popup above the final object
phrase in the output structure shows that its grammatical relation has been set to ‘Oblique’, and
its position is set to ‘Oblique 2’. Therefore the phrase structure rules will be able to order these
obligue phrases appropriately using the features Grammatical Relation and Positioning Info?.
The Korean equivalent of John traded a chicken for a duck with Mary is literally John
exchanged his chicken for Mary’s duck. Therefore the Korean Theta Grid Adjustment rule is
considerably more complex than the English rule shown above. The rule that restructures all
propositions that contain TRADE-A in the semantic representations so that they conform to the

Korean perspective is shown below in figure 4-21.

[hb

REIRRE

(%) Output Structure Copy this Stucture

I trade 60|:'_-; Copy Insert Copy Insert Insert
C- | NPp M- VP- VA NP-F | NP-prd M- Adp- MNP-dOQ  Adp- MR:=sr Adp-
wESH -9 -1t -2

el

Figure 4-21. The Korean Theta Grid Adjustment Rule for TRADE-A
Example (4-2) below shows the details of the Korean equivalent of John traded a duck for a

chicken with Mary.

(4-2) Q%2 mpgo}-9 o A7) e8-5 gyt
John-Topic Mary-Genitive chicken-and his duck-Object exchange.Past-Declarative
John exchanged his duck for Mary’s chicken. Or John traded a duck for a chicken with
Mary.

The theta grid adjustment rule shown above in figure 4-21 copies the topic nominal into the

direct object phrase and marks it as the possessor of the object. That rule also moves the

source phrase into the destination phrase, and marks the source object as the possessor of the

%The ordering of the oblique phrases will be described thoroughly in the section below that discusses the
phrase structure rules.
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destination object. The rule also inserts the conjunction -¥} [gwa] ‘and’ into the destination

phrase. Whenever this rule finds the event TRADE-A in the semantic representations, it will
restructure the proposition to conform to the Korean perspective.

As was stated above, the primary purpose of the Theta Grid Adjustment rules is to
change the theta grid of a particular event in the semantic representations to match the target
language’s requirements. When an event includes a patient proposition as one of its
arguments, the rule must specify the structure of that patient proposition. Extensive typological
research has been done on the structures of patient propositions (Noonan 2007:42-140; Givon
1990:515; Payne 1997:313), and this research indicates that the matrix verb dictates the
structures of its patient proposition. All complement clauses in a particular language can be
positioned on a continuum ranging from ‘“fully propositional’ to ‘highly merged.” There are three
indicators in every object complement clause that indicate where it should be placed on this
continuum:

e the presence or absence of a complementizer,

o whether the subject of the complement clause is coded as the subject of the

complement’s verb or as the object of the matrix verb, and

o whether the verb in the object complement is finite or non-finite.
Several examples of English object complement clauses are shown below in examples (4-3i)
through (4-3iii).

(4-3i) John thinks [ that she might have read a book ].

(4-3ii) John told [ her to read a book ].

(4-3iii) John made [ her read a book ].
In example (4-3i) above, there is a complementizer that, the pronoun she is in the nominative
case indicating that it is coded as the subject of the verb read rather than as the object of the
verb think, and the verb phrase might have read is finite. Therefore that object complement

clause is categorized as fully prepositional. In (4-3ii) above, there is no complementizer, the
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pronoun her is in the accusative case indicating that it is coded as the object of the verb tell
rather than the subject of the verb read, and the verb in the object complement is coded as a to-
infinitive. Therefore that object complement is positioned toward the ‘highly merged’ end of the
continuum. In the final example (4-3iii), there is not a complementizer, the pronoun her is again
coded as the object of make rather than the subject of read, and the verb is a bare stem
infinitive. Therefore that object complement must be positioned at the ‘highly merged’ end of
the continuum. Each language has its own techniques for encoding object complement
clauses, and the theta grid adjustment rules are used to specify the structure of the object
complement clause for each particular matrix verb. When TTA builds the input structures for
the theta grid adjustment rules, it has access to the theta grid for each event in the ontology. If
an event takes a patient proposition, TTA will include the patient proposition in the input
structure, and the agent object phrase and the event phrase will be included in the patient
proposition. This makes it very easy for the linguist to specify the structure of the patient
proposition using the theta grid adjustment rule for the matrix event. An event that takes a
patient proposition is TELL-B as in John told Mary to read a book. The theta grid for TELL-B is

shown below.

Event: TELL-B ‘one person tells another person to do something’

TELL-B | Agent | Patient | Patient Proposition

The Korean theta grid adjustment rule for the event TELL-B is shown in figure 4-22 below.

tell
|[C~ [lep ] I:wl V-8 [NP-P ] [{LP I:prp N- ] I:vpn V- ] ]I H
Q5
a5
(%) Dutput Structure  Copy this Structure |
[ Noun Surface Realization = Big Pro Plus |
tell Insent Insen |
C- | NP-p VP- V8 NP-NOQ  Adp- C-P Complementizer |NP-p N-B VP- V-
2L Ofl Al St
| Verb Tarqet Tense = Unspecified |

Figure 4-22. The Korean Theta Grid Adjustment Rule for TELL-B
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In the semantic representations, TELL-B always has a patient NP and a patient proposition as
seen in the input structure of the rule shown above in figure 4-22. The Korean equivalent of
John told Mary to read a book is &3+ wlg]ololl Al AS ¢l ogla w3ttt as shown in
example (4-4) below.
(4-4)ad-2  viejolo A A& ¢l-oekaL wek-90-tk

John-Topic Mary-to book-Object read-Complementizer tell-Past-Declarative

John told Mary to read a book.

The rule shown above in figure 4-22 indicates that when the matrix verb is TELL-B, Korean

marks the patient nominal with the postposition —1| 7| [e ge] which generally signals an indirect
object. The rule also inserts the complementizer —©.2}31 [eu ra go], and specifies that the

patient proposition’s verb is unmarked for tense as indicated by the yellow popup showing the
features of the patient proposition’s verb. Therefore in the Korean structure, Mary is encoded
as an indirect object of the matrix verb, there is a complementizer, and the verb in the
complement clause is non-finite. This rule will enable the synthesizing grammar to produce the

proper surface structure for the complement clause of &3}t} [mal ha da] ‘to tell’.

When a target language does not have a lexical equivalent for a particular source event,
the theta grid adjustment rule for that source event must restructure the proposition so that it
matches the target language’s requirements. For example, it was stated in the introduction to
this chapter that Korean does not have a lexical equivalent for WEIGH-A as in The box weighed
ten pounds, or for WEIGH-B as in John weighed the box. For cases like these, the theta grid
adjustment rules must restructure the source proposition into a new underlying representation
that uses the target language’s lexemes and structures. The Korean equivalent of The dog
weighed fifteen kilograms is shown below in example (4-5)%.

(4-5)  7H-<l A= AL 7]Z-olgi-t
dog-Genitive weight-Topic fifteen kilo-be-Past-Declarative

% All weights, distances, and volumes are specified with metric units in the semantic representations
because they’re much more common than the English units. When generating text in English, a structural
adjustment rule is used to convert the metric units to English units.
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The dog’s weight was fifteen kilos. or The dog weighed 15 kilograms.
As seen in example (4-5), Korean has a noun meaning ‘weight’ and it uses the copula ©| t} [i da]

‘to be.” The rule that performs these adjustments for Korean is shown below in figure 4-23.

gt i i

(%) Output Shucture Copy this Stucture

Insert Insert weigh
C- | NP-SpM.M.5 | NP-Nr  Adp- M-.S0DANK3IMN VP- V-A MP-5S0Q
Insert -2 =y Insert il

Figure 4-23. The Korean Theta Grid Adjustment Rule for WEIGH-A

The rule shown above in figure 4-23 inserts the noun 7| [mu ge] ‘weight’ as the agent, and
changes the original agent object so that it becomes the possessor of 7| [mu ge]. The source
verb WEIGH-A is then linked to the Korean verb ©|t} [i da] ‘to be’. Thus this rule restructures

all the propositions in the semantic representations that contain the event WEIGH-A so that they
conform to the Korean equivalent.
4.3.9 Structural AdjustmentRules

The final type of rule in the transfer grammar is called Structural Adjustment rules.
These rules perform the remaining tasks that are necessary in order to adjust the structure of
the semantic representations into an appropriate underlying representation for the target
language. Common tasks performed by the structural adjustment rules include syntactic
aggregation, inserting aspectual, modal, and polarity auxiliaries, converting predicative adjective
constructions to verbs, converting distance, weight, and volume measurements from metric
units to the units used by the target language, etc. For example, English uses predicative

adjective constructions such as The apple is red, so there are many predicative constructions in
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the semantic representations. But many languages will use a verb that means be red rather
than a copula plus an adjective. A single structural adjustment rule can convert all of the

predicative constructions in the semantic representations to verbs as shown below in figure 4-

24,
Syntactic Category: | Adjective ~ | Group: |Adiectival lssues |
Rule's Name: | Convert Predicative Adjectives to Verbs
m& a New Translation
Stat
Source Target |
T foig-A |~E525 3 - wnsN =
Structurd 15 good - A 468. F - NNSN =
Oino] [3 I'E'.,d -A 307 'EHZF D NNSN
F 4 sick - A 366. OF = - NNSN
c-| [5 dirty - A 165. (J & - NNSN
3 healthy - A 36. H 25t - NYSN
= 7 afraid - A 187. T2 & St - NYSN
® ol 8 dead - A 474 = -NYSN
3 healthy - A 36. 25t - NYSN
i 10 old - A 148. 5 - NYSN
i sad - A 341. £ -NNSN
C-| [T |excited-A 571. =25} - NNSN
| 13 |happy - A 556. =3t - NYSN
14 kind - A 523. FIE S} - NNSN
15 Jdy-A 217.0FZ - NNSN v
Camirg
&dd Fow [ ok | [ cance |
Heferences| v| [MHPredicative Adjectives V|

Figure 4-24. Structural Adjustment Rule that Converts Predicative Adjective Constructions to
Korean Verbs

The dialog in figure 4-24 above shows that many adjectives are used predicatively in the
semantic representations, and each of them must be converted to a particular Korean verb. So
the linguist is able to set up a conversion table for each adjective that is used predicatively in
the semantic representations, and that table produces the appropriate Korean verb.

Another common task performed by the structural adjustment rules is syntactic
aggregation. There are many situations where syntactic aggregation may be performed: 1)
Combining two simple propositions that have the same subject into a single proposition: John

went to the library. Then John studied for the test. -> John went to the library and studied for
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the test. 2) Combining two propositions that have the same agent and event, but different
patients: John put on his clothes. Then John put on his coat. -> John put on his clothes and
coat. 3) Combining oblique phrases that have similar constituents: John told Mary about all the
things that Steve did and about all the things that Steve said. -> John told Mary about all the
things that Steve did and said. etc. A rule for English that combines two simple propositions
that have the same subject is shown below in figure 4-25. If all the circumstances are satisfied,
the output structure of that rule will move the second proposition into the first, and set the
Surface Realization feature on the subject of the second proposition to PRO. However, there
are many restrictions to combining propositions in English; a few of them are listed below:

e Both subjects must have Affirmative Polarity. No man has climbed that mountain. And
no man has seen the other side of that mountain. *No man has climbed that mountain
and seen the other side of it.

e The second proposition must not have a preposed adverbial clause. John studied
diligently for the test. And if John passes the test, he will go on a vacation. *John
studied diligently for the test and if he passes, he will go on a vacation.

e Both propositions must have the same illocutionary force. John went to the store. Did
John buy some bread? *John went to the store and did he buy some bread?

These restrictions and numerous others are all specified in the rule shown below in figure 4-25.

and
|:F‘r0p—ID [Oth'—SS Obj-ia'—\ ] [Pmp— }H HF'er-ID Con-A [F‘mpEP ]I:Oth‘-SS Ohj-ia'-\ ] I:EvntF‘- Evnt-_. ] period H
and

(%) Output Shucture Copy this Structure

+

and
Prop-ID | ObjP-S5 Obj--A Hrop- Frop-CD Con-A <} Prap-EF: ObjP-55 Obj-AB EvntP- Ewnt-_. period
and Delete

Figure 4-25. Structural Adjustment Rule that Combines Two Simple Propositions into a Single
Sentence for English
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Another common task performed by the structural adjustment rules is to convert
genitival object-object relationships so that they are appropriate for the target language. As was
stated in section 4.3.7 above, not all genitival object-object relationships in the semantic
representations can be expressed with a genitive in the target language. Some of the genitival
object-object relationships in the semantic representations must be converted to new structures
that are appropriate for the target language. The genitival object-object relationship shown
below in figure 4-26 cannot be expressed with a genitive construction in Korean, so a structural
adjustment rule converts that structure to a noun modified by a relative clause; that structural

adjustment rule is shown below in figure 4-27.

work - Generic Genitve John
I:ObjectF'hrase Chject Ohject Phrase Relation Chject ]]

Figure 4-26. Semantic Representation of John’s work

=

T work Generic Genitive
C- [NF'- M-A [NF'-N Adp-A MN-P ] ]
ol

(&) Dutput Structure Copy this Stucturs
] work Generic Genitive Insert CS|:'_-;
C- | NP- N-A C-TDp | NP-SpM.M.5 Adp-A MN-P VP-5  V-PUINAN MNP-SPM.Y O N-
=1 Insert Delete Insert &t Insert Insert o Insert | Insert

Figure 4-27. Structural Adjustment Rule that Converts “X’s work” to “work that X did” for Korean

The rule shown above in figure 4-27 inserts a relative clause to modify the object WORK-A.
The object that was in the genitival relationship with WORK-A becomes the agent of the relative
clause, and the Generic Genitive relation is deleted. The rule also inserts the Korean verb &}t
[ha da] meaning ‘to do’ into the relative clause, and copies the object WORK-A so that it
becomes the patient of the verb &}t} [ha da]. The result is that all occurrences of X Generic
Genitive WORK-A in the semantic representations are converted to the work that X did.

The structural adjustment rules, combined with all of the other types of rules in the

Transfer Grammar, are able to adjust the semantic representations so that they contain the
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target language’s features, structures, and lexemes. Then the synthesizing grammar can begin
synthesizing the surface forms. Developing the transfer grammar for a language is generally
much more complex than developing the synthesizing grammar. In the four test languages for
this dissertation, and in the other test languages as well, the synthesizing grammars were
generally very easy to develop. However, developing the transfer grammars was much more
difficult and time consuming. More work needs to be done to make the development of the
transfer grammars practical and efficient.

4.4 The Synthesizing Grammar

This section will describe TTA’s synthesizing grammar. The synthesizing grammar has
eight different types of rules, and each of those rule types will be described and illustrated.
When the synthesizing grammar for TTA was designed, it was considered desirable to make it
resemble as closely as possible the descriptive grammars that linguists routinely write.
Linguists have spent decades identifying the various tasks that must be performed during
synthesis, so that research was integrated into TTA’s synthesizing grammar. After examining
many descriptive grammars written by field linguists, a list of the most common tasks performed
during synthesis was compiled:

e indicate agreement amongst constituents,

¢ modify stems with affixes,

e perform morphophonemic operations across morpheme and word boundaries,

e add clitics to phrases,

e move constituents from one location to another,

e order the constituents, and

e identify where pronouns may be used.
After identifying these common tasks, a model of TTA’s synthesizing grammar was developed.
Then rules were designed to accomplish each of the common tasks listed above. The

synthesizing grammar in TTA is not an operational model of any one particular linguistic theory,
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and it is intentionally generic so that grammars may be developed using a variety of linguistic
models. However, the synthesizing grammar most closely parallels the transformational-
generative model. Therefore it has feature copying rules, spellout rules, clitic rules, movement
rules, phrase structure rules, and pronoun identification rules. A model of TTA’s synthesizing

grammar is shown below in figure 4-28.

Feature Copving Rules

|

Spellout Rules

|

Clitic Rules
L

Constituent Movement Rules

|

Phrase Structre Rules

L T

Pronoun Rules

Word Morphophonemic Rules

L

Find / Beplace Rules

Figure 4-28. The Synthesizing Grammar in The Translator's Assistant
As seen in the figure above, the synthesizing grammar has eight different types of rules. The
rules are generally applied from top to bottom, but there is one exception to this pattern. After

the Pronoun Rules have been applied, the Phrase Structure Rules are executed again because
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sometimes the pronoun rules insert new constituents into the text, and those constituents must
be positioned properly.

As was mentioned above, the synthesizing grammar is responsible for performing the
synthesis step of the translation process. It is the synthesizing grammar that takes the adjusted
underlying representation created by the transfer grammar, and then generates the target
surface structure texts. Each of the types of rules shown in the model above in figure 4-28 and
their capabilities will now be discussed in detail.

4.4.1 Feature Copying Rules

Across languages there are many dimensions of agreement in surface structure. For
example, English and Kewa verbs agree in person and number with the subject, a small set of
Jula verbs agree with the number of the object, English demonstratives agree in number with
the nouns they modify, Greek articles and adjectives agree in case, humber, and the declension
of their head noun (Summers 1950:15, 27), etc. In many languages all the constituents that
modify a noun must agree with the noun’s gender or class, and this is often called concord. The
feature copying rules in TTA copy one or more feature values on one constituent and paste
them on another constituent so that the subsequent spellout rules can add the required
morphology to indicate the agreement. Shown below in figure 4-29 is the feature copying rule

for Jula which copies the number of the object noun to the verb.
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Feature Copying/Setting Rule

Syntactic Categony: | Werbs Group: | Object Agreement

Rule's Name:| Verbs are marked with the Mumber of the Object NP

Type of Rule
(%) Feature Copying (") Feature Sefting

Structure: | 141 : [ Subordinate Clause ] [ MHP ] [.-'f-.diF'] [ |nzert 'whard ] [ Mot F'resent]

( Featwes | [ WP | [&dvP| | Addword | [ Delete |
- I:"JF'— W- ] [NF'-D M- ]
| Moun Phrase Grammatical Relation = Ohject |

[ Specify Source ]

Features to be Copied

L B Feature to Copy: | Mumber w
Mew Mame for Copied Feature; | Object Mumber Agreement
Default Value if Source HOT Available: | Source Unavailable L

Comment;

Discourse 1:8 David gathered five smooth stones. When the object is plural, certain events
are reduplicated. A ka kabakuru nugunin looru tamatyms ...

References| Verbs 1:27 v v o | [Eancel]

Figure 4-29. A Feature Copying Rule for Jula
As seen in figure 4-29 above, linguists are able to build an input structure which specifies both
the source and the destination of the feature that is to be copied. The rule in the figure above
copies the Number value from the nominals in object noun phrases to the verb. The yellow
popup below the input structure shows that the NP must be an object NP. Whenever a feature
copying rule copies the noun feature called Number, the rule finds all of the nominals that match

the criteria, and sums their number values. For example, if there are two object NPs, and each
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contains a singular noun, then Singular + Singular = Dual. Similarly, if there are three object
NPs, Singular + Dual + Singular = Quadrial, Singular + Dual + Trial = Plural, etc. After the
summation of the Number values, the grammar applies the Number collapsing rule described
above in section 4.3.2.2 to the result of the summation. Therefore, in English, Singular +
Singular + Singular = Trial (e.g., John, Mary, and Steve went to the movie.), and Trial is
changed to Plural. Whenever one constituent in a sentence agrees in some way with another
constituent, a feature copying rule is used to copy the relevant features from the source of the
agreement to the destination of the agreement.

Occasionally a grammar needs to set a particular feature to a certain value in order to
override the agreement system. For example, in English hypothetical adverbial clauses such as
If Mary were to read that book, the auxiliary were is always in the plural form even when the
subject is singular (*If Mary was to read that book, ...). Therefore the feature copying rules also
have the ability to set a copied feature to a particular value after the agreement system has set
it to the typical value. A feature copying rule for English copies the number of the subject to the
verb, and that feature on the verb is called ‘Number of Subject’. But that feature must be set to
‘Plural’ for the example mentioned above. The rule shown below in figure 4-30 is the rule for
English that sets a verb’s ‘Number of Subject’ feature to ‘Plural’ if the clause is a hypothetical

adverbial clause.
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Feature Copying/Setting Rule

Syntactic Categorny: | Verbs Group: [ Subject Agreerment

Rule's Name:| When there's a Hypothetical clause, set Subordinate Clause’s verb to Plural

Type of Rule
() Feature Copying (%) Feature Sefting

Structure: | 1.1 : [ Subordinate Clauze ] [ MHF ] [.-'f-.diF'] [ Inzert \Word ] [Nu:ut F'resent]
Featwes | [ WP | [AdvP| | Addword | [ Delete |

3 Input Stucture [

ot e v |

| Clause Adverbial Clause Type = Hypothetical (if-C) |

(%) Dutput Shucture

CD I:‘JF'- ‘u’-Fl' ]

[ Verb Number of Subject = Plural |

Comment;
Clauses 1:82 If Mary were to vead that book, Johin would read this book. The
subordinate verb were does not agree in Number with its Subject (*If Mary was to vead

that book.)

References v LT [ QE. l [Eancel]

Figure 4-30. A Feature Setting Rule for English

The figure above shows that the rule looks for propositions that have a ‘Type’ value of
‘Hypothetical.  When a hypothetical proposition is found, the output structure will set the verb’s
‘Number of Subject’ feature value to ‘Plural’ as indicated in the yellow popup below the output
structure. Then the spellout rule that generates the surface form of that auxiliary verb will
generate were rather than was.

4.4.2 Spellout Rules
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The spellout rules are the most versatile type of rule in TTA’s grammar. They occur in
the target lexicon in order to generate the lexical forms as was described in section 4.2.2 above.
They also occur here in the synthesizing grammar, and they occur again later in the
synthesizing grammar in order to generate the surface forms of pronouns and switch reference
markers. These rules are generally responsible for producing the final surface form of each
individual target word. The spellout rules look at the features of particular constituents, and
then modify those constituents with the appropriate morphology. Therefore spellout rules have
the following capabilities:

e add prefixes, suffixes, infixes, and circumfixes to stems,

e reduplicate a specified number of characters or an entire word,

e insert words into phrases or sentences,

e select a form of a target word from the target lexicon,

e replace one target word with another word,

¢ perform morphophonemic operations across syllable boundaries?’.
Spellout rules generally look at a small environment such as a word, its phrase, and its clause,
and then perform one of the operations listed above based on that environment. For example, if
a particular noun in a semantic representation has a Number value of Plural, a spellout rule can
add the plural morpheme. In Kewa, if a noun in a semantic representation has a Number value
of Dual, it is generally marked with the word l4apo ‘two’ if there isn't already an adjective

modifying it. The spellout rule that inserts this word is shown below in figure 4-31.

27 Morphophonemic operations which occur across word boundaries must be executed later after the
phrase structure rules have put all the constituents in their proper order. For example, the English
indefinite article a changes to an when it precedes words that begin with a vowel. These
morphophonemic operations can’t be performed until all the constituents are in their proper order.
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Spellout Rule

Syntactic Cateqon: | Mouns | Group: |Number |

Rule's Mame: | Dual nouns marked with laapo two’ if there isn't an adjective already present

Statusz Type of Rule
On (%1 Simple (1 Table ) Morphophonemic ) Form S election
Type of Maodification
() Prefiv (3 Infis ) Mew Translation

Structures 1 Suffix {3 Circumfis (%) idd 'Word
+ |[] Excluded

Base Form: | Current entry ¥ |

_ Moun Mumber = Dual

MHoun Surface Realization = Mat Applicable or Always a Houn
Mowun Phraze Semantic Role = MOT State

M e YWiord: |E§.E1[JG “Word's Tag: | Humber w

Comment;

Ruth 1:4 Maominuna si laapome ... Maomi's two sons ..." We dont want this rule to apply in
State NPs because the Subject NPs have already made the number clear. Ruth 1:1 Naomi

and Elimelech were Ephratites. This rule doesn't apply if the word two' [3apo is already in the
text as in Ruth 1:3 So Maomi lived with her two sons.

References Vl [Tu:-piu:s ]| v| [ k. l [ Cancel ]

Figure 4-31. A Spellout Rule that adds the Kewa Dual Marker laapo ‘two’
As seen in the figure above, the spellout rule adds the word laapo ‘two’ to nouns that are
marked as Dual in the semantic representations; the requirement that the noun not be modified
by an adjective is specified in one of the rule’s structures, and it will be discussed below.
As was mentioned above in section 4.2.2, there are four types of spellout rules:
o simple spellout rules which supply a single affix or word,

e table spellout rules which supply a table of morphemes or words,
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e morphophonemic rules which perform morphophonemic operations or spelling
corrections, and
o form selection rules which select a form of a word from the target lexicon and insert it
into the generated text.
Each of these four types of spellout rules will now be described.
4.4.2.1 Simple Spellout Rules
Simple spellout rules add a single morpheme or word to the specified environment, as
shown in figure 4-31 above. Since the environments in which these rules apply generally
require more information than just looking at a few features, linguists are able to build structures
to indicate where these rules should and should not apply. The same rule shown above in
figure 4-31 is shown again in figure 4-32 below, but the first structure for that rule is displayed.
That structure specifies that the rule should not apply to nouns that are already modified by an

adjective.
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Syntactic Cateqon: | Mouns | Group: |Number |

Rule's Mame: | Dual nouns marked with laapo two’ if there isn't an adjective already present

&l Specify a Structure

[Sul:u:uru:linate Elause] [NF'] [.-'-‘-.u:liF'] [InsertWDrd] [ Mot Prezent ] [ Delete ]

chucture] 141 |~ LYP | [AdvP] | Addword | [ Optional | [ Features |
St

C- [ NP- N- | AdjP-
Trig Ju|
u

() SHOULD

I thiz structure ig found, this Spellout Rule
{(*) SHOULD MOT

be applied.

Comment;

E [ Initialize this Stucture ] [Tag Constituent to be Deleted] [ Move this Stucture ] :|
v]

This rule must not apply if [aapo two' is already in the text. Ruth 1:3 So Naomi
lived with her two sons. This rule must not apply if there is already an adjective of
_Co} lany kind present as in Ruth 1:9 __. by giving new husbands to you.

Ry in
St

ang 1e

tex [ ok, l [ Cancel ]

R eferences Vl [ Topics ]| v| [ ] ] [ Cancel ]

Figure 4-32. A Simple Spellout Rule with a Structure Displayed
In the figure above, note that the option “SHOULD NOT” apply has been selected. When these
spellout rules are executed, all the structures which are marked as “should not apply” are
examined first. If any of those structures are found in the current semantic representation, the
rule will not be applied. If none of the structures which should not apply match the current
semantic representation, then all of the structures which are marked as “should apply” are
examined. If any of those structures match the current semantic representation, the rule will be

applied.
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When a spellout rule adds either a prefix or suffix to a word, one option is for the rule to
reduplicate either a specified number of characters or the word’s entire stem. Certain Banjar
nouns are pluralized by reduplicating the entire stem. In figure 4-2 above, it can be seen that
one of the features for Banjar nouns is called ‘Plural Formation’, and one of the values for that
feature is ‘Full Stem Reduplication.” The spellout rule that looks at that lexical feature and

reduplicates the stem is shown below in figure 4-33.

Spellout Rule

Syntactic Categony: | Mol | [Froup: | Mumber |

Rule's Name: | Full reduplication of stem to indicate plural

Statusz Type of Rule
On (%) Simple ) Table ) M orphophonemic (") Form Selection
Type of kModification
(%) Prefix 3 Infis ") Mew Tranzlation
Reduplication
Structures ) Suaffis | | | | | | () Circunnfis () Add waord
» ([ ] Excluded
Baze Form: | Current entry e |

Moun Humber = Plural
Mour Plural Formation = Full stem reduplication

Prefiv: | Reduplicate stem. w Prefiv's Tag: | Pluralizer w

Comment:
Adjectives 1:19 John was afraid of the people. John takutan lawan urang-urang nang itu.

References V| [Tnpiu:s ]|Num|:uer v| [ 0k l [ Cancel ]

Figure 4-33. A Spellout Rule for Banjar that Reduplicates a Noun Stem
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The spellout rule shown above indicates that a prefix should be added to plural nouns that are
tagged with a ‘Plural Formation’ value of ‘Full stem reduplication.” When the Reduplication box
is checked as in the figure above, the affix field in the rule is changed so that the user can
specify how many characters should be reduplicated. The final option in that drop down is
“‘Reduplicate stem” as seen above. The example in that rule indicates that the Banjar word for
person is urang, and the plural form is urang-urang. The rule shown above reduplicates the
stem, and then a subsequent rule inserts a hyphen between the prefix and stem.
4.4.2.2 Table Spellout Rules

Table spellout rules let linguists build a table of morphemes or words that are related in
some way, and each column and row in the table have particular feature values. For example,

the rule shown below in figure 4-34 adds the appropriate tense suffix to Kewa verbs.
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Spellout Rule

Syntactic Cateqony: |"v"erl:|s | GEroup:; |Tense |
Rule's Mame: | Set 1 Tense suffixes (for Active verbs)
Statusz Type of Rule
On 3 Simple (%) Table ) Morphophonemic () Form Selection
Type of Modification
() Prefiv - (3 Infis () Mew Translation
[ 1 Reduplication
Structures (%) Suffis () Circumfiv () Add Wword
» |[] Excluded
Base Form: | Current entry w | Suffie's Tag: | Tense w |
[.-'-‘-.dd Colurnn ] 1. Fresent 2. Past 3. Remote Past 4, Future |
Add Frow | |1 st Singular lo wa su lua s
2. Second Singular e e Sj i =
3. Third Singular la a sa lia
b PSS O lepa pa sipa lipa v
Comment:
Table from p. 40 of A Grammar of Kewa.
References| Mouns 1:1 V| [ Topics ]| Tense V| [ 1]8 l [ Cancel ]

Figure 4-34. A Table Spellout Rule that Adds Kewa Tense Suffixes
The table in the rule above has a column for each of Kewa'’s four tenses, and it has a row for
each person and number of the subject noun. When this rule is executed, TTA will walk through
the table searching for cells where both the row’s features and the column’s features match the
features of the current verb in the semantic representation. The suffix in the last cell of the table

where all the features match will be added to the verb.
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Spellout rules are also able to insert words into phrases or clauses. For example, Jula
VPs contain a word that indicates both the tense and polarity of the verb. Shown below in figure

4-35 is the table spellout rule that inserts these words into Jula VPs.

Spellout Rule

Syntactic Categony: |"v"erl:-s | Group: |Ten$e.-"F'|:|Iarit_l,l markers |

Rule'z Mame: | Tense and Polarity auxiliaries for all transitive verbs

Statuz Type of Fule
iy (3 Simple {(*1 Table ) Morphophonemic {1 Form Selection
Type of Modification
() Prefiv 3 Infix () Mew Tranzlation

Structures ) Suaffi (3 Circumfis {(*) Add word
» |[] Excluded

Basze Form: | Current entry w | “Wwhiord's Tao: ||:u:||arit_l,l ausiliary L |

[ Add Columnn ] 1. Affirmative 2. Megative

e ka ma

2. Prezent be

te

3. Future bena tena

Camment:

Verbs 1:27 John read a book. Yuhana ka sebe karan.
John did not read a book. Yuhana ma sebe karan.

R eferences Y| [Tu:upiu:s ]| v| [ ] l [ Cancel ]

Figure 4-35. A Table Spellout Rule for Jula that Inserts the Tense/Polarity Words into the VP
In the rule shown above, note that the option “Add Word” has been selected. This indicates that
the morphemes in the table are to be inserted as separate words into the VP rather than as

affixes which attach to the verb. This rule will insert the appropriate word at the beginning of the
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VP, and that word will have the label ‘polarity auxiliary’. The phrase structure rules which will be
executed later are responsible for positioning these words properly within the VP.
4.4.2.3 Morphophonemic Spellout Rules

After either a table spellout rule or a simple spellout rule has added an affix to a stem,
quite often morphonemic operations must be applied to either the affix, the stem, or both.
Shown below in figure 4-36 is a spellout rule that performs a morphophonemic change to the
Jula verbal suffix —ra when it attaches to verb stems that end with a nasal consonant followed

by a vowel. In that environment, the suffix —ra must be changed to —na.
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Spellout Rule

Syntactic Cateqony: |"v"erl:|s | GEroup:; |Tense.-"P'u:uIarit_l,l markers |

Rule's Mame: | Past affirmative marker for intransitive verbs ra changes to na after syllables that |

Statusz Type of Rule
On 3 Simple () Table (%) Morphophonemic () Form Selection
tarpheme Tope —
) Prefis (%) Suffis [ Included Suffives: Past Affimative
Skemn Suiffis
() Stem dossn't Change () Suffix doesn't change

() Beginning of Suffis changes

) Stem Changes
(%) Entire Suffi changes

(%) Specify with Phonetic: Features (O Specify with Phonetic Features | Phonetic Features |
() Specify with Alphabetic Characters (%) Specify with Alphabetic Characters
ErdofStem | | | [C[V]fra Suff
| |
Type = Consonant |na Mew Suffix
Masal = Yes

Features

Cornmet:
Werbs 1:10 John began to walk. Yuhana damina-na ka tagama.

References| Mouns 1:1 V| [Tl:upics ]| v| [ 0k l [ Cancel ]

Figure 4-36. A Spellout Rule that Performs a Morphophonemic Change to a Jula Suffix
In morphophonemic rules like the one shown above, linguists are able to specify the stem and
affix using either alphabetic characters or phonetic features. Linguists using TTA are able to
define the phonetic features that are relevant to their particular target language. The phonetic

features for Jula’s phones are shown below in figure 4-37.
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4

Phonetic Features

Characters Type Mazal Camments

26 L Congonatt Mo ~

27 m Conzonant Tes

28 M Conzonant Yes

29 n Congonant Tes

a0 N Conzanant Tes

Kil 1 Conzonant Tes

2 n Congonant Tes

=, Yowel Mo |

M 0 Wowel Ma

35 1 Wowel Mo

36 o) Wowel Mo

kn P Conzonant Ma

a8 D Conzonant Mo hd
l REL Feature] [Edit Features]

Figure 4-37. Phonetic Features for Jula
Similar to the lexical features that were described in section 4.2.1 above, linguists are able to
define and add any phonetic features and feature values that are pertinent to their language.
Shown below in figure 4-38 is the phonetic feature dialog for Korean. Because each glyph in a
Korean font represents a syllable rather than an individual character, the phonetic features that
were defined for the Korean grammar are quite different from the phonetic features defined for

the Jula grammar.
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4

Phonetic Features

Characters Syllable Type Ends with Leal Caomments

£33 g Cloged Syllable Mo ~

7on % Clozed Syllable Yes

7ol EJ Open Syllable Mo

Tz El Clozed Syllable Mo

703 In Open Syllable MHa

704 El_.l- Clozed Syllable Mo

705 EEJ- Clozed Syllable ez

VOE %" Cloged Syllable Mo

707 E Clozed Syllable Mo

7og _|_‘|J.| Open Syllable Mo

L] H Open Spllable Mo

Falil ﬂ Clozed Syllable MHa

11 TH| Open Syllable Mo hd
l RI=0 Feature] [Edit Features]

Figure 4-38. Phonetic Features for Korean®®
Whether or not a particular syllable is open or closed is very significant in Korean
morphophonemic operations as was illustrated in example (4-6) above where the honorific suffix

-9 A] [eu si] changes to —A] [si] after open syllables. Therefore that feature was used

extensively throughout the Korean grammar.
4.4.2.4 Form Selection Spellout Rules

As was described above in section 4.2.2, linguists are able to enter their target
language words into TTA’s lexicon. If they decide that lexical forms are necessary because
there are words with suppletive forms, then spellout rules are used to select those lexical forms
in particular environments. The spellout rule that selects the plural form for English nouns is

shown below in figure 4-39.

28 The third column in this table is entitled “Ends with Leal”. The word “leal” refers to the Korean
character ‘=",
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Spellout Rule

Syntactic Categony: | Mol | [Froup: | Mumber |

Rule's M ame: | Select the Plural form for nouns

Status Type of Rule
On 3 Simple ) Table () M orphophonemic (%) Form Selection

Structures

I

Baze Form: | Plural hd

Moun Murmber = Plural or Paucal
Features

Cammemt;

Mouns 1:2 Some men walked.

References V| [Tnpiu:s ]|Num|:uer v| [ 0k l [ Canicel ]

Figure 4-39. The English Spellout Rule that Selects the Plural Lexical Form for Nouns
In the English lexicon, all of the plural forms were generated by rules, and all of the suppletive
forms were manually entered. When this rule in figure 4-39 is executed, it looks for a noun in
the semantic representations that has a Number value of either Plural or Paucal. When such a
noun is found, this rule selects the Plural form of the specified target noun from the lexicon and
inserts it into the generated text.

4.4.3 Clitic Rules
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A clitic is defined as a morpheme that functions at a phrasal or clausal level, but which
binds phonologically to another word (Payne 1997:22). Extensive typological research indicates
that clitics may attach in three different locations:

e Pre-clitics attach at the beginning of the first word in the phrase or clause,

e Second position clitics attach at the end of the first word in the phrase or clause, and

e Post-clitics attach at the end of the last word in the phrase or clause (Payne 1997:22).
The rules in TTA’s synthesizing grammar which insert clitics take advantage of this typological
research and allow linguists to enter the clitic, its type, and a tag for the clitic. Kewa uses many
clitics to signal the various grammatical relations. Shown below in figure 4-40 is a Kewa clitic
rule which adds the post-clitic —mé to NPs which are marked with the Grammatical Relation
‘Subject as Agent.” If there is a sequence of NPs marked with ‘Subject as Agent’, this rule will

insert the clitic into only the last NP of the sequence.
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Clitic Rule

Suntactic Categony: | Maun Phrazes | Group: | MP Cliticz |

Statusz
[«] On Fiule's Mame: | Subject as Agent NP marked with -me

Clitic: Type
) Pre-clitic (") Second position clitic (#) Post-clitic

Clitic's Tag: |Subjeu:t as Agent :
C- | NP-55 — — — Subject as Agent

mé — — — -Mé

Clitic:

Moun Phrase Sequence = Mot in a Sequence or Last Coordinate
Moun Phrase Grammatical Relation = Subject (as agent)

Show Structure
Comment;

Feferences | YWerbs 1:27 Vl [Tu:upiu:s ]|GrammaticalHelatiDn3 v| [ (] l [ Eancel]

Figure 4-40. A Clitic Rule for Kewa that Inserts the Post-clitic —-mé
As seen in the rule above, TTA permits linguists to specify the three different types of clitics in

accord with the typological research.

4.4.4 Movement Rules
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Not all grammatical theories ascribe to movement?®, but many theories do, so
movement rules were added to TTA’s synthesizing grammar to accommodate linguists who
ascribe to a theory that includes movement. Movement rules are able to move one or more
constituents from one location in a proposition to some other location in that proposition. If the
destination of the movement is not currently available in the proposition, then the movement
rule is able to insert the destination. For example, the grammar that was developed for English
loosely resembles the Principles and Parameters model described by Haegeman (Haegeman
1994). Therefore, in sentences such as Will John read that book?, the auxiliary will is
generated under the INFL node of I', but then moved to the empty position dominated by C
(Haegeman 1994:301). Since the propositions in the semantic representations do not contain
CP or CP-Spec, those nodes must first be inserted into all questions by the English grammar. It
was decided for this project to make the CP-Spec node an object phrase because they always
contain words that are associated with objects (e.g., which, what, who, to whom, etc.). The
constituents in the CP-Spec node will later be ordered by the phrase structure rule for NPs, so
making CP-Spec an object phrase was a reasonable approximation. Similarly it was decided to
make the CP node an event phrase because they always contain words that are associated
with events (e.g., will, did, are, should, etc.). Shown below in figure 4-41 is the movement rule
that inserts CP-Spec and CP into the semantic representations for all propositions that are

questions.

29 Generalized Phrase Structure Grammar (Gazdar 1985:138), Role and Reference Grammar (Van Valin
2001:209), Functional-Typological Grammar (Givon 1990), and other grammatical theories do not posit
transformations, movement, or traces; therefore these theories do not include movement.
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Movement Rule

Syntactic Categony: | Clause ~ | Group: |Interrogatives

Rule’s Name: | Move Interragative elements inta CP-Spec and CP

Status [ Main Praposition ] [ Object Phrase] [DbieotAttribute Phrase] [ |nsertWord] [Not Present] [ Featurez ] [ Move ]
[40n [Subordinate Proposition] [ Ewent Phrase ] [EventAttribute Phrase] [ Add word ] [ Optional ] [Eopy Features] [ Copy ]
Structure:| 16416 : [ Add Words ] [ Obligaton ] [New TransIation] [ Delete ]

(g Szl S et Nominal Indices

Prop-C
1
Clauseﬂlllooutionar\.,r Force = Content Interrogative or Yes-Mo Interrogative

(%) Output Stucture Copy this Structure

[ Noun Phrase Positioning Info = CP-Spec_ |

Prop-C | ObjP-C EvntP-c
Insert Insert Insert Insert

|Verb Phrase Sequence = CP |

Camment; After applying this output structure, continue searching previous input structures

Insert CP-Spec and CP into all questions. Interrogative nominal elements such as whicf, what, or wiio will be moved into CP-Spec,
and interrogative auxiliaries such as did and will will be moved into CP.

References v Questions v

Figure 4-41. Movement Rule for English that inserts CP-Spec and CP into all Questions

When the rule shown above finds a proposition that has an lllocutionary Force value of either
Content Interrogative or Yes-No Interrogative, it will insert an object phrase that is tagged as
CP-Spec, and an event phrase tagged as CP into the proposition. Then other movement rules
are able to move specified constituents into these phrases. An English rule that moves the
interrogative nominal elements from object phrases to the CP-Spec phrase and the interrogative

verbal elements from the event phrase to CP is shown below in figure 4-42.
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Prop-C | OhbjP-C EwntP-c ObjP- - Rel- - Aricle Ohj-Q EwntP- IMFL - Eunt-l
which

(%) Dutput Stucture Copy thiz Struchure

Prop-C | ObjP-C EvntP-c ObjP- -Rel-- -Aricle Ohj-Q EwntP-  INFL - Evnt-|
which
I

4 4 I
I T
L T

T

L

Figure 4-42. A Movement Rule for English

The rule shown above deals with propositions such as What did John read?, Which book did
John read?, and To whom did John give a book?. The details of the many different movements
required by English interrogatives will be discussed thoroughly in the next chapter.
4.4.5 Phrase Structure Rules

The phrase structure rules (PSRs) are responsible for positioning all of the target
constituents in their proper order. Each target language grammar initially has five empty phrase
structure rules: one for ordering all of the constituents in NPs, another for ordering all the
constituents in VPs, another for ordering the constituents in Adjective phrases, another for
Adverb phrases, and another for clauses. If there are special situations which require unique
ordering, then linguists are able to add additional phrase structure rules. The phrase structure
rules in TTA do not reflect the phrase structure rules of the Principles and Parameters model.
Instead a very simple approach was adopted. The phrase structure rules in TTA list in the order
required by the target language all of the constituents that might occur in each particular type of
phrase or in a proposition. For example, the NP phrase structure rule for English is shown
below in figure 4-43. That NP phrase structure rule applies to every NP, whether the NP is at
the clause level or is embedded within another NP. Every constituent in that PSR is considered
optional; no NP will contain all of the elements listed in that rule, but the elements that are in a

particular NP in the target text will be ordered as specified by the PSR.
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Phrase Structure Rule

Suntactic Categany: |N|:|un Phrazes | Group: | Genenc |
Status
[¥] On Fule's Name:| General Purpose MNP Phrase Structure Rule

= Moun Phrase ~
= Leading Punctuation
Leading Comma
= Conunctions
Conjunction
= Felationzhip Mark ers
MP - Digtance
Adposition in WP
Adposition - Phraze |nitial
Comparizon karker
= Qualifiers
AdiP - Esclusivity
AdiP - Subgroup
AdiP - Quantity
= Specifiers
Moun Polarity
MNP - Saxon Genitive
Luticle
Provirnity
] Pre-Head Modifiers
AdiP - Identity
AdiP - Cardinal Humber
AdiP - Descriptive
AdiP - Size
AdiP - Color
AdiP
Lexical Adjective
MP - Pre-Mominal Modifier
MP - Bare Stem Pre-Mominal M odifier
= Head
Firgt "»ford of Compound Maoun
Maun
] Post-Head Modifiers
MNP - Pozt-Mominal kModifier
MF - Firgt Norman Genitive
MP - Coordinate Morman Genitive
MP - Last Morman Genitive
Clauze - Relative Clauze
“Werbal adposition moved to Direct Object
Adposition - Phraze Final
= Trailing Punctuation
Trailing Comma

b

Show Structure | [ Insert New Carstituent into Fiule | (3) Show Mames  (3) Show Rule

[ Insert Mew Group into Ruls | () Show Details () Show Recorded Cooccunences

Comment:

Heferences| v| Topics | v| [ ak l [ Cancel

Figure 4-43. The Phrase Structure Rule for English NPs
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In the phrase structure rule shown above, linguists are able to enter groups, and then enter
constituents into the groups.

When the rule above is applied to a particular NP in the target text, all of the
constituents in that NP are removed and inserted into a buffer area. Then TTA walks through
the NP phrase structure rule looking for the constituents specified in the rule. So when the rule
shown above in figure 4-43 is applied to a particular NP, TTA will first search for all the
constituents in the buffer area that are labeled “Leading Comma.” If there are one or more
constituents labeled as “Leading Comma” in the buffer area, they will be moved back into the
NP and placed at the beginning. Then TTA will search the buffer area for all constituents
labeled as “Conjunction.” If there are one or more conjunctions in the buffer area, they will be
moved back into the NP and placed after the Leading Commas. Then TTA will search through
the buffer area for each of the remaining constituents specified in the rule. Whenever it finds a
constituent in the buffer area that matches the constituent specified in the rule, that constituent
will be moved from the buffer area back into the NP and placed at the end of the NP. After this
process has been completed, all of the constituents in the NP will be in their proper order as
specified by the rule. After the rule has been completed, if there are still constituents remaining
in the buffer area because they were not specified in the rule, those constituents will be inserted
at the end of the NP. Then this process will be repeated for the next NP in the text. After all of
the NPs have had their constituents ordered properly, the VP phrase structure rule will be
applied to all the VPs. Then the adjective phrase PSR will be applied to all the adjective
phrases, and the adverb phrase PSR will be applied to all the adverb phrases. Finally the
clause PSR will be applied to all the clauses. The result will be that all the constituents in the
target text are in their proper order as specified by the various PSRs.

4.4.6 Pronoun and Switch Reference Rules
Every language has its own set of rules for determining where pronouns may or may

not be used. Therefore there are no pronouns in the semantic representations. As was
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mentioned in section 3.3.2.1.5, every object in the semantic representations has a feature called
‘Person’, and two of the values are ‘First’ and ‘Second’. However, even when it comes to first
and second person pronouns, each language has its own rules and forms for pronouns. For
example, in Korean when someone is talking to an older person, he must use a title rather than
a second person pronoun. Many languages have two different forms for the first person
singular pronoun, one indicating deferential speech, the other being neutral. For these reasons
linguists must develop rules to determine where pronouns may be used and the proper form for
each pronoun. In order to facilitate this process, the synthesizing grammar in TTA has two
sections under the Pronoun and Switch Reference Rules. The first section allows linguists to
write rules which identify where pronouns may be used. The second section has spellout rules
to insert the proper form of each pronoun into the text. Since third person pronouns cannot be
determined until after all the constituents are in their proper order, these pronoun generation
rules must follow the PSRs.

Switch reference markers are somewhat similar to pronouns in that they cannot be
determined until after all the constituents are in their final order. The process for determining
where to use switch reference morphemes is essentially identical to the process for determining
where to use third person pronouns, so these two processes are combined into one section in
TTA’s grammar. After identifying all the locations where switch reference markers should be
inserted, the process of adding the morphemes is again essentially identical to the process of
inserting pronouns. Therefore pronouns and switch reference markers are both added in the
same two step process:

¢ identify where the pronouns and switch reference markers should be inserted, and
e insert the proper surface form for each pronoun and switch reference marker.
The rules that identify where to use pronouns and switch reference markers are identical to the

structural adjustment rules that were described above in section 4.3.9. The rules that insert the
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pronouns and switch reference morphemes are identical to the spellout rules that were
described in section 4.4.2 above. These two processes will be described separately here.
4.4.6.1 Pronoun and Switch Reference ldentification Rules
A typical third person pronoun identification rule is shown below in figure 4-44. That
rule looks for two occurrences of the same nominal occurring in a sentence, and then the output

structure sets the feature called Surface Realization of the second nominal to Unambiguous

Pronoun.

Pronoun and Switch Reference Identification Rule

Suntactic Categony: | Moun + | Group: |Pronouns

Rule’s Mame: | When a noun occurs twice in the same sentence, the second occurrence becomes a Pronoun

v
Status [ M ain Proposition ] [ Object Phrase] [DbiectAttribute Phrase] [ Insert Wword ] [ Mot Present] [ Features ] [ Mowve ]
]
4on [Subordinate Proposition] [ Ewvent Phraze ] [EventAttribute Phrase] [ Add whord ] [ Optional ] [Eopy Features] [ Copy ]
Stucture:| 1/3 : [ Add Words ] [ Obligatory ] [New Translation] [ Delete ]
) Input Structure Set Nominal Indices |gnaore Clausal Embedding Ignare Phrazal Embedding
Prop- [ObjP- Obj-l. ] [ObjP-BN Obj-I_N ]
(&) Output Structure Copy this Structure

|:Prop- [ObjP- Obj- ] [ObjP-BN Obj-P -| H

INoun Surface Realization = Unambiguous Pronoun

Cormment:

Clauses 1:68 When Jofin walks, fie sings. The second noun must have a Surface Realization value of Mot Applicable because
previous rules may have set that noun to Big Pro Plus. If that noun is Big Pro Plus, don't change it to a regular pronoun. Also, if the
second nominal is in a Relativized NP, don't convert it to a pronoun.  The second noun can't be in a Bare Stem Prenominal Thing-Thing
Ralatinnchin  Avian Inflianza 1-1  Affer Pauliie votimmasA ta fic vilfans Ao caid ta Tealb avlin avac this ailfans nhisf

References v Topics || Pronouns v Cancel

Figure 4-44. A Third Person Pronoun ldentification Rule that Searches within a Single Sentence

|[E3

wr
.

In the input structure of the rule shown above, note that the two nouns both have indexes of
This indicates that they must have the same Object Index value as was described in section
3.3.2.1. Also note that the options “Ignore Clausal Embedding” and “Ignore Phrasal Embedding”
located immediately above the input structure are both checked. These options indicate that

when TTA is searching through the underlying representations, it may search embedded

clauses and embedded phrases for a nominal that has the same index as in the first NP.
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Another common third person pronoun identification rule is shown below in figure 4-45.
That rule searches for two independent propositions in a sequence which have the same

subject nominal.

Pronoun and Switch Reference |dentification Rule

Syntactic Categony: | Naoun + | Group: | Pronouns

Rule's Mame: | When two consecutive sentences have the same subject nominal, use a pronoun if there's no intervening referents of the same gender

v
Status [ tain Proposition ] [ Object Phrase ] [DbiectAltribute F‘hrase] [ Inzert Wword ] [ Mat Present ] [ Features ] [ Mave ]
el n [Suburdinale P[UDUSiUUH] [ Ewvent Phrase ] [EvenlAllribule Phrase] [ Add 'word ] [ Optional ] [ Copy Features ] [ Copy ]
Structure:| 1AL [ beowe this Shuchgs | [ AddWords ] [ Obligatory ] [New Translation] [ Delete ]

Moun Phrase Sequence = Mot in a Sequence
) Input Stud Noun Phrase Grammatical Relation = Subject

[Prop-l I:ObjF'-SS Obj;SlF ] [Prup-l I:ObjF‘-SS Obji ] ]
Noun Mumber = Singular |=
Noun Gender = Feminine |

(%) Dutput Structure Copy thiz Structure

Prop-l [ObjP-SS Obj- SF :| [Prop-l [ObjP-SS OIJj-.T :| “

| Moun Surface Realization = Unambiguous Pronoun

[Tlanore Clausal Embedding [ lanore Phrasal Embedding

Caommet:

Singular Female Subjects: Infected Eye 1:2 One day Melissa was sitting outside Aer Aowse. But sfie was not Aappy ...
Both props must be Independent because | don't want this rule to fire on subjects of subordinate clauses. Infected Eye 1:14 Then Janet
said to Melissa, "You... " *So shie [poked at ...

Figure 4-45. A Third Person Pronoun Ildentification Rule that Searches Two Sentences

In the rule shown above, there are sixteen different structures as indicated in the upper left
corner. The first structure searches for singular female subjects that have the same Object
Index value, another structure searches for singular masculine subjects with the same Object
Index value, another searches for plural subjects, etc. When these situations are found in the
underlying representations, the output structure will set the second nominal’s Surface
Realization feature to Unambiguous Pronoun. A subsequent rule will then search for an
intervening noun with the same gender. If a noun with the same gender is found between the
original two nouns, the second noun will have its Surface Realization feature set back to Not
Applicable. Note that the pronoun spellout rules in the next section are set to only apply to the

nouns that have a Surface Realization value of Unambiguous Pronoun.
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Properly identifying where pronouns should be used in a particular language is a very
difficult task, and rules are not always able to identify where mother-tongue speakers prefer or
expect to use a pronoun. The guideline that has been adopted for this problem is to write rules
that generate enough pronouns so that the texts are somewhat natural, but the rules must not
generate too many pronouns, because that causes the texts to be misunderstood. Therefore
these rules are used to identify and generate the obvious pronouns, but the texts must be edited
by mother-tongue speakers to insert the less obvious pronouns.

A switch reference identification rule for Kewa is shown below in figure 4-46. Similar to
the pronoun identification rule shown above, this rule looks for two nominals that have the same

“ry
|

Object Index value as specified by the subscripted

(R Hh)

(%) Dutput Structure [ Copy thiz Structure ]

C- | NP-5 M- VP- W-C C-C |NP-5 M-n
| Delete Target Word

[ Verb Location / Type = Medial Same Person Sequential |

s in the input structure.

Figure 4-46. A Switch Reference Identification Rule for Kewa
When the rule shown above finds two subject nominals with the same Object Index value, the
output structure will set a feature on the verb in the main proposition to the value ‘Medial Same
Person Sequential’ as indicated by the yellow popup. Another switch reference identification
rule searches for two subject nominals that have different Object Index values. In that case the
rule will set the feature on the main verb to ‘Medial Different Person’. The spellout rules
described in the next section will look at these feature values and then add the appropriate

morphology to the verbs.
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4.4.6.2 Pronoun and Switch Reference Spellout Rules

The pronoun spellout rules are identical to the spellout rules that were described above
in section 4.4.2, so they will not be described again here, but two examples will be provided.
Shown below in figure 4-47 is the spellout rule for English personal pronouns. Note that in the
upper left corner of the grid, the feature specifies that this rule only applies to nouns that have a
Surface Realization feature value of Unambiguous Pronoun. The features in the upper left
corner of the table must be satisfied before the rule will start searching the rows and columns

for additional matching features.
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Pronoun Spellout Rule

Syntactic Cateqony: | Mounz | GEroup:; |F'r-:unu:uun$ |

Rule's Name: | Personal Pronouns

Shatuz Type of Rule
On 3 Simple (%) Table ) Morphophonemic ) Form Selection

Type of Maodification
) Prefiy 3 Infis (%) Mew Translation

Structures (1 Suffi () Circumfis (3 édd word
» |[] Excluded

| Moun Surface Realization = Unambiguous Pronoun |
| |

[.-'l'-.u:lu:l Calurn ] I 1. Singular Subject | 2 Plural Subject | 3. Singular Mon-Subjec
cld Frow 1. First Perzon T we A
2. Second Perzon you you you —
3. Third Perzon Mazculine Geo o fim v
£ [ >
Comment:
References V| [ Topicz ]| Pronouns v| [ k. l [ Cancel ]

Figure 4-47. A Pronoun Spellout Rule that Inserts English Personal Pronouns
The rules that supply the switch reference morphemes for Kewa are also identical to the
spellout rules that were described above. Therefore a single example is shown below in figure

4-48.
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Switch Reference Spellout Rule

Syntactic Categony: |"-"er|:us | Group: |Meu:|ia| Werbg

Rule's Mame: | Add appropriate Switch Reference morpheme

Statuz Tuype of Rule
On " Simple ORER () Morphophonemic (") Form Selection
Type of Modification
() Prefiv - () I () Mew Translation
[ Reduplication
Structures (%) Suffi () Circumfis (1 Add word
» |[] Excluded
Baze Form: | Current entry ~ | Suffix's Tag: |SS.-"DS v |
[.-'f-.dd Columnm ] 1. 55 Coordinate | 2. 55 Simultaneous | 3. 55 Sernial | 4. 15 DS Coarg
. From 1. Active S5/D5 Markers a I loa no
2. Stative 55/05 Markerz wa
4 | >
Comment;
References v | [ Topics ]| Switch Reference System » | [ ak. l [ Cancel ]

Figure 4-48. A Switch Reference Spellout Rule for Kewa

Because the pronoun rules occasionally insert new constituents into the text, the phrase

structure rules must be executed again to position the new constituents properly. Therefore, as

was shown in figure 4-28 above, after the pronoun rules have been executed, the phrase

structure rules are executed again.

4.4.7 Word Morphophonemic Rules
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The word morphophonemic rules are somewhat similar to the spellout morphophonemic
rules that were described in section 4.4.2.3 above. However, the word morphophonemic rules
apply across word boundaries rather than morpheme boundaries. Therefore the word
morphophonemic rules must be executed after the PSRs have ordered all of the target
constituents properly. Word morphophonemic rules let linguists specify the category of the
word that is affected by its environment. Then the rule describes how that word is to be
changed using either alphabetic characters or phonetic features. A sample of a word

morphophonemic rule is shown below in figure 4-49.

Word Morphophonemic Rule

Syntactic Category: | Moun - Article Group: | Articles
Status
On Rule's Name: ‘ Change a to an when the next word begins with a vowel
Affected word
Clear Trigger Words (%) Specify with Alphabetic Characters () Specify with Phonetic Features
Environment word
(3) Follows the affected Ward (3) Specify with Phonetic Features | (3) Doesn't Change
() Precedes the affected ‘word () Specify with Alphabetic Characters () Changes
MNoun 303. punuch w | [#] Excluded

Excluded Morpheme Tags: |

Initial Characters of Enviranment 'word
Current End of Affected Wword | a|Y
New End of Affected word | an %

Comment:

Luke 1:11 an angel ... Esther 2:3 *an eunucA

References| Theta Grids 1:9 w Morphophonemics w

Figure 4-49. An English Word Morphophonemic Rule that Changes a to an before Words that
Start with a Vowel

As seen in the rule above, linguists are able to specify a syntactic category, in this case Articles.
If necessary, linguists are able to specify one or more particular words in that category. The
rule shown above only applies to the article a, it does not apply to the other English article the.

When the article a occurs before a word that begins with a vowel, the word must be changed to
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an, as specified in the field labeled “New End of Affected Word.” Since the rule is applied to
standard text rather than phonetically transcribed text, there may be exceptions. For example,
the word eunuch, if it were written phonetically, would begin with a ‘y’. Since the text is not
phonetically transcribed, the word eunuch begins with a vowel, but this rule must not apply to a
eunuch. Therefore linguists are able to specify particular words that are not allowed in the
environment, as shown in the rule above.
4.4.8 Find/Replace Rules

The find/replace rules are responsible for cleaning up little details in the generated text
that cannot be done by the regular grammatical rules. These rules are used most frequently to
correct the punctuation, but they also do other small tasks like performing English contractions
such as changing | am to I'm. Punctuation marks in TTA are treated as separate words and are
generally inserted by spellout rules. For example, if a language uses question marks at the end
of its questions, a spellout rule must insert those question marks. Similarly if a language uses
commas to separate nouns that are in a sequence such as John, Mary, Bill, and Steve went to
the store, those commas must be inserted by rules. Therefore commas, quotation marks,
guestion marks, and exclamation points are inserted and treated as separate words during the
generation process. Since words are always followed by a space in the generated text, that
space must be deleted if the next word is a punctuation mark. The find/replace rules function
just like the find/replace option in word processors: they search for a specified string, and when
that string is found in the generated text, it is replaced by the specified output string. The only
punctuation marks that occur in the semantic representations are periods. Every proposition in
the semantic representations ends with a period. If a language marks questions with a final
guestion mark, then a rule must insert those question marks into questions, and then the PSRs
must position those question marks at the end of the sentence. The period in the semantic

representation is still in the generated text, so this results in a question mark followed by a
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period. Kewa uses question marks at the end of their questions, so the Kewa rule that changes

the sequence “? .” to “?” is shown below in figure 4-50.

Find / Replace Rule

Group: | Functuation |

Statusz

[+#] On

Rule'z Mame: | Question Mark Period -» Question Mark

Input string: |7

Output string: |7

Comment;

References | Moun F'hrases1:2v| Topics | V| [ ak. l [ Cancel ]

Figure 4-50. A Find/Replace Rule that Deletes Periods which are Preceded by Question Marks
Similar find/replace rules correct the punctuation wherever necessary.
4.5 Conclusions
After a linguist has built his target lexicon with its features and forms, and after he has
developed the transfer and synthesizing grammars, TTA is able to generate target text. Figure

3-33 at the end of chapter three showed the semantic representation for Infected Eye 1:2.
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Shown below in figure 4-51 is the same semantic representation, but this time the source
concepts have been linked to Korean words. Figure 4-51 shows the screen where linguists link
source concepts to target words and build their grammars. The grammar tree is shown in the
upper right part of the screen, and the ungenerated target text is shown at the top of the screen.
That figure shows what the screen looks like before the linguist clicks the Generate button.
After the necessary information has been entered into the target lexicon and the grammar, the
linguist can click the Generate button located in the upper left corner of the screen, and TTA will
execute the target grammar and display the generated text. When the Generate button is
clicked, it takes approximately ten seconds to execute the Korean grammar. First the transfer
grammar is executed as was described in section 4.3 above; then the synthesizing grammar is

executed as described in section 4.4.
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Figure 4-52 on the following page shows the results after the Korean grammar has been
executed. As seen in the large window, the semantic representation has been restructured so
that it consists of the target language’s lexemes, structures, and features. For example, be sore
has been converted from the predicative adjective construction [VP BE-D] [AdjP SORE-A] that

occurs in the semantic representation to the Korean verb ©}>2t} [a peu da] ‘to be sore or sick.’

Similarly be happy has been converted from a predicative adjective construction to the Korean

verb 3 E-3}T} [haeng bok ha da] ‘to be happy.” The constituents have been ordered as
specified by the Korean PSRs, and the pronoun #}7] [ja gi] has been inserted where

appropriate. When TTA generates this verse in English, the final result is:

One day a girl named Melissa was sitting outside her house. But Melissa was not
happy because her eyes were very sore. She thought that some sand was in her
eyes. So she called a friend named Janet and said to her, "Please look at my
eyes. Is some sand in my eyes?"

When TTA generates this verse in Korean, the final result is:

L EelAlete 2EJE A1 & B0l 8o AUJACTH it EelAls =0
O OOl =20l =0otAl S ACH BelAt= IDI = eHoll 2eiDr ULkt

%*BP Ch. e A E2lAte MR 0lcte &7 E =AM 2ot "W == =t
= o0l 2ei0t U0?"

L0z

This result is seen in the window at the top of the screen in figure 4-52 below.
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This chapter described TTA'’s target lexicon, the transfer grammar, and the synthesizing
grammar. The target lexicon enables linguists to enter their stems, and then define features
and forms for those stems. The non-suppletive lexical forms are generated by lexical spellout
rules, while the suppletive forms are entered into the lexicon manually. The transfer grammar
consists of nine different rule types, and each of those rule types was described and illustrated
in section 4.3. Those rules convert the semantic representations to a new underlying
representation that is appropriate for a particular target language. The synthesizing grammar
was described in section 4.4. The synthesizing grammar contains eight different types of rules.
Each of those rule types was described and illustrated. Those rules are responsible for
synthesizing the final surface forms of the target text. This chapter concluded with an example
showing the English and Korean drafts that were generated by TTA for Infected Eye 1:2.
English and Korean are vastly different languages, but in both cases TTA was able to generate
texts that are easily understandable, grammatically correct, and semantically equivalent to the
source document. More examples of the English and Korean drafts generated by TTA are
included in appendix A.

In order to test the capabilities of TTA’'s grammars, many chapters of text were
generated in four different test languages. The next chapter of this dissertation will discuss
some of the more complex issues that were encountered during the development of the
grammars for English, Korean, Jula, and Kewa. Specifically, the next chapter will describe the
generation of Jula relative clauses, Kewa clause chains and switch reference morphemes,

Korean direct speech honorifics, and English questions.
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CHAPTER 5
LEXICON AND GRAMMAR DEVELOPMENT:
GENERATING TEXT IN FOUR TEST LANGUAGES
5.1 Introduction

This chapter will describe how TTA generates target language text from the semantic
representations that were described in chapter 2. Substantial amounts of text were generated
in the four test languages: Jula, Kewa, Korean, and English. During the development of the
lexicons and grammars for these languages, challenging issues were encountered and
resolved. This chapter will describe some of the more complex problems that were dealt with
using the grammatical apparatus that was described in chapter 4.

As was stated in chapter 1, the fundamental question that this research proposes to
answer is as follows: if the semantic representations contain sufficient information, and if the
grammar possesses sufficient capabilities, then will TTA be able to generate texts of sufficient
quality that they improve the productivity of experienced mother-tongue translators? In order to
answer this question, a sizeable amount of text was generated in four unrelated languages:
Jula, Kewa, Korean, and English. This chapter will present an overview of one particular issue
that was encountered during the grammar development process for each of the four test
languages. In particular, the generation of Jula relative clauses will be described in section 5.2,
the generation of Kewa clause chains and switch reference morphemes will be described in
section 5.3, the generation of the Korean honorific system will be described in section 5.4, and
English question formation will be described in section 5.5. Finally, the results of the grammar
building process will be discussed. Graphs will be presented at the end of this chapter

illustrating how the number of new grammatical rules required for each chapter of generated
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text decreases rapidly, thereby demonstrating that TTA’s grammatical rules are genuinely
capturing the significant linguistic generalizations of each test language.

5.2 Jula Relative Clauses

This section will describe the process of generating Jula relative clauses. An analysis
of Jula relative clauses will be presented in section 5.2.1, and then the pertinent rules that were
written in TTA to generate the surface forms of the relative clauses will be presented in section
5.2.2. Jula®is a Mande language in the Niger-Congo family spoken by approximately 1.2
million people in Burkina Faso, Cote d’lvoire, and Mali (Lewis 2009). For this project a Jula
lexicon and grammar (Dumestre 1970) were developed that were sufficient to generate the
Grammar Introduction and the biblical book of Nahum. Jula uses adjoined relative clauses
rather than embedded relative clauses, and the process of generating them will be described
below.

5.2.1 Analysis of Jula Relative Clauses

As was mentioned in section 4.3.5, typological studies indicate that relative clauses
may be divided into two broad categories: embedded and adjoined (Comrie 1989:144). In Jula
the vast majority of the relative clauses are adjoined clause initial. However, there are a few
special cases where Jula uses clause final adjoined relative clauses. In the clause initial
adjoined relative clauses, Jula uses the noun retention strategy to encode NPre, and it uses a
pronoun in the main clause to indicate the head noun. When a relative clause is adjoined
clause final, it uses the gap strategy to encode NPre, and the full head noun occurs in the main
clause.

All Jula relative clauses, whether clause initial or final, always indicate the nominal in

the relative clause that is coreferential with the head noun by inserting the relativizer min

30 All Jula data is courtesy of Randy Groff. Randy lived in Cote d'lvoire for 15 years under the auspices
of The Summer Institute of Linguistics. He studied Jula and worked with Fritz Goerling and two Jula
men in order to translate and publish the Jula New Testament. Any errors in the Jula data or the analysis
are my responsibility.
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immediately after the noun or gap. When the relative clause occurs clause initially, the head
noun in the main clause is always indicated with a pronoun; the pronoun that indicates a

restrictive relative clause is the third person plural pronoun o, and the pronoun that indicates a
descriptive relative clause is the third person singular pronoun a. Several intransitive, transitive,

and ditransitive Jula relative clauses are shown below in examples (5-1ii) through (5-1vii).
Example (5-1i) is a simple transitive clause that does not include a relative clause. The purpose
of that example is to show that Jula embeds direct object phrases in the verb phrase. Jula verb
phrases always begin with a polarity/tense morpheme, and always end with the verb.
(5-1i) Yuhana ka sebe ye.

John Past/Affirm book see

‘John saw a book.’

In the example shown above, the VP begins with the Tense/Polarity marker ka, and it ends with
the verb ye ‘to see’. Therefore sebe ‘book’ is clearly embedded in the VP. Examples (5-1ii) and

(5-1iii) illustrate transitive restrictive relative clauses.

. v
(5-1ii) Ce  min ka Yuhana ye, o ka Mariyamu ye.
[man Rel Past/Affirm John see] 3Plural Past/Affirm Mary see

‘The man that saw John saw Mary.’ or literally ‘The man that saw John, he saw Mary.’

S

(5-1iii) Yuhana ka ce min ye, 0 ka Mariyamu ye.
[John Past/Affirm man Rel see] 3“Plural Past/Affirm Mary see
‘The man that John saw saw Mary.’
In example (5-1ii) NPrer is the subject of the relative clause, and in example (5-1iii) NPre is the

object of the relative clause. In both cases NPrel is coded with a full noun which is immediately

followed by the relativizer min. The head noun in both examples is realized with the third
person plural pronoun o, which indicates that the relative clause is to be interpreted as

restrictive rather than descriptive. Arrows linking NPrel to the head noun have been provided for
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clarity, and the relative clauses have been enclosed in brackets ([ T) in the morpheme

identification line. Example (5-1iv) below illustrates a ditransitive restrictive relative clause.

L v
(5-1iv) Yuhana ka sebe di ce min ma, o ka Mariyamu ye.
[John Past/Affirm book give manRel to] 3“Plural Past/Affirm Mary see

‘The man that John gave a book to saw Mary.’

In example (5-1iv) NPrel is the indirect object, and it follows the VP. Examples (5-1v) and (5-

1vi) illustrate intransitive relative clauses.

L
(5-1v) Yuhana tagamana ni ce min ye, 0 ka Mariyamu ye.
[John walk with-A  man Rel with-B] 3™Plural Past/Affirm Mary see
‘The man that John walked with saw Mary.’
. v
(5-1vi) Sebe min be Yuhana fe, Mariyamu ka o} karan.
[book Rel be John at] Mary Past/Affirm 3"Plural read

‘Mary read the book that John has.’

In both (5-1v) and (5-1vi), NPre is an oblique, and that oblique follows the VP. Jula uses a

discontinuous morpheme n7 ye to signal association, so the first morpheme is labeled ‘with-A’

and the second morpheme is labeled ‘with-B’. Example (5-1vii) below illustrates a transitive

descriptive relative clause.

— v
(5-1vii) Yuhana min ka sebe karan, a ka Mariyamu ye.
[John Rel Past/Affirm book read] 3"Sing Past/Affirm Mary see

‘John, who read a book, saw Mary.’
As seen in (5-1vii), the pronoun that indicates a descriptive relative clause is the third person

singular pronoun a. In each of the examples above, NPre appears in its full form and is

immediately followed by the relativizer min. The head nominal position in the main clause is
always indicated with a pronoun. These examples demonstrate that Jula is able to relativize the
four highest positions on the accessibility hierarchy which is shown below (Comrie 1989:156):

Subject > Object > Indirect Object > Oblique > Possessor > Object of Comparison
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Those four positions are the only positions in TTA’s semantic representations that are permitted
to be relativized; TTA’s semantic representations do not allow either a possessor (e.g., The man
whose book John read is here.) or an object of comparison (e.g., The man that John is taller
than is here.) to be modified by relative clauses. Example (5-1viii) below contains two relative

clauses, both of which modify the same head noun.

_ 1 v

(5-1viii) Ce  minka sebe karan, ani min ka yege domu, o ka Mariyamu ye.
[man Rel Pst/Aff book read] [and Rel Pst/Aff fish eat] 3Pl Pst/Aff Mary see
‘The man who read a book and ate a fish saw Mary.’

Both relative clauses are adjoined sentence initially, and the second relative clause encodes

NPrel with a gap. The reason that NPrel is encoded with a gap is not because Jula employs the

gap strategy in this construction, but because this is a case of zero anaphora due to two

clauses being joined together. The location of NPrel in that clause is indicated by the relativizer

min. Example (5-1ix) below shows a relative clause that includes an embedded object

complement clause.

(5-1ix) Mariyamu k’a fo  Yuhana ye ko a ye sebe min karan,
[Mary Pst/Aff/3"Sing say John  to saying 3"Sing should book Rel read]

a ka 0 karan.
3'9Sing Pst/Aff 3Plural read

‘John read the book that Mary told him to read.’
In example (5-1ix) above, the relative clause in both English and Jula is that Mary told him to

read. The Jula equivalent of ‘X tells Y to do Z’ is ‘X says it to Y saying Y should do Z’. The Jula

relative clause occurs in sentence-initial position and the third person plural pronoun o in the

main clause signals the head noun and a restrictive relative clause. That pronoun is

coreferential with the noun sebe ‘book’ which is immediately followed by the relativizer min in
the relative clause. The word &’z labeled Pst/Aff/3'Sing is the contraction of £a, which is the
standard Past-Affirmative marker, with a, which is the standard third person singular pronoun.

That pronoun corresponds to it in ‘X says it to Y'. The occurrence of the anaphoric third person
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singular pronoun a in the relative clause and the same pronoun at the beginning of the matrix

clause both refer to John. Since John has already been mentioned in the sentence, a standard
pronoun is used.
Languages often exhibit exceptions to their general patterns, and that is the case with
Jula relative clauses. Jula uses sentence-final adjoined relative clauses with the gap strategy in
a restricted set of constructions. The constructions which require a sentence-final relative
clause include the following:
e Existentials
e Similes
e The relative clause is intransitive, and the head noun is the direct object of the matrix
clause, and NPrel is the subject of the relative clause.
An example illustrating an existential construction that includes a relative clause is found in
Nahum 3:18, which includes the sentence: There is not a shepherd that will find your people.
(5-1x) Sagagbenbaga te yi min bena i ta mogo-w nyini  ka o ye.
shepherd be/Pres/Neg Exist [Rel FUt/Aff 2"9Sg Pos person-Pl search Inf 3"PI see]

‘There is not a shepherd that will search for your people and see them.’

The Jula equivalent of ‘X finds Y’ is ‘X searches for Y and sees Y’. The word y7 marks
existential constructions and is the equivalent of the existential there. The word fa signals
inalienable possession. The third person plural pronoun o refers to mogow ‘people’. As seen in
(5-1x) above, the relative clause is sentence final, it begins with the relativizer min, and it uses

the gap strategy to encode NPrel.

Two examples illustrating relative clauses in simile constructions can be found in
Nahum 1:6 and Nahum 2:8. A proposition in Nahum 1:6 says: Yahweh’s anger is like fire that
he pours on people. The Jula equivalent is shown below in example (5-1xi).

(5-1xi)Matigi ta dimiya be in’a f> tasuma, Matigi be min bon mogoy-w kan.

Yahweh Posanger be like  fire [Yahweh Pres/Affirm Rel pour person-Plural on]
‘Yahweh'’s anger is like fire that he pours on people.’
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As seen in (5-1xi) above, the relative clause is a sentence-final adjoined relative clause which

uses the gap strategy for NPrel. The relativizer min occurs in the VP, but the object of ban ‘to

pour’ does not appear in the surface. A similar construction is found in a proposition of Nahum
2:8 which says: Nineveh is like a pool that water leaks from. The Jula equivalent is shown
below in example (5-1xii).
(5-1xii) Nineveh be in’a fo dinga jiman, ji be  bora min kono.
Nineveh be like hole watery [water Affirm leave Rel from]
‘Nineveh is like a watery hole that water leaves from.’
As seen in (5-1xii) above, the relative clause is again sentence final, and it employs the gap
strategy to encode NPrel. In this example NPrel is an oblique at the end of the relative clause.
Two examples of sentence-final intransitive adjoined relative clauses that modify the
direct object of the main clause and NPrel is the subject of the relative clause are shown below.
The first is found in Nahum 1:7: Yahweh knows the people who trust in him.
(5-1xiii) Matigi  be mogdo>-w  lon min-w be la a ra.
Yahweh Pres/Affirm person-Pl know [Rel-PI Pres/Affirm believe 3MSing in]
‘Yahweh knows the people who believe in him.’
The second is found in Nahum 3:7 which says: | am not able to find one person who will cry for

you.

(5-1xiv) Ne te se ka mogo kelen soro min bena kasi i ye.

15'Sing Pres/Negcan Inf person one find [Rel Fut/Affirm cry 2"Sing for]
‘| cannot find one person who will cry for you.’

In both of these examples the adjoined relative clause is sentence final and uses the gap
strategy to encode NPrel. There are two possible distinctions between these examples and
example (5-1ii) shown earlier (The man that saw John saw Mary) that may be responsible for
triggering the clause final construction. The first distinction is that example (5-1ii) includes a
transitive relative clause, while both of these are intransitive. The second distinction is that in
these two examples the head noun is the object of the main clause, while in example (5-1ii) the
head noun is the subject of the main clause. Typological studies indicate that the grammatical

relation of the head noun is generally irrelevant to relative clause formation (Comrie
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1989:153)3!, and that seems to be corroborated here due to another example found in
Discourse 1:3. Discourse 1:3 includes a proposition that says: Choose a man that will fight me.
In that proposition the relative clause modifies the direct object of the main clause, and NPrel is
the subject of the relative clause. However, the Jula equivalent of that proposition uses the
standard sentence-initial adjoined relative clause rather than the sentence-final adjoined
construction. Therefore it must be the intransitivity of the relative clauses in examples (5-1xiii)
and (5-1xiv) that triggers the sentence-final construction. The TTA rule that generates (5-1xiii)
and (5-1xiv) looks at the transitivity of the verb in the relative clause, as well as the grammatical
relations of the head noun and NPrel. That rule will be presented in section 5.2.2 below.

Example (5-1xv) below shows a relative clause that is embedded in a sentence-final
adverbial clause. The relative clause occurs at the beginning of the adverbial clause. This
example comes from Nahum 1:10 which says: Yahweh’s enemies will fall just like a man who
drinks much wine will fall.

(5-1xv) A jugu-w  bena talon ka ben in'afo ce minka doro
3'9Sing enemy-PI Fut/Affirm stumble and fall like [man Rel Past/Affirm wine

caman min ka nyanamini, o be talon ka ben cogo min na.
much drink Inf be.drunk]  3Sing Pres/Affirm stumble and fall manner.in.which

‘His enemies will stumble and fall just like a man who drinks much wine and becomes
drunk will stumble and fall.’

Jula adverbial clauses that begin with 7/ na > ‘like’ always end with cogo min na ‘manner in

which’. This particular type of adverbial clause is always sentence final in Jula. Within this

31 shinJa Hwang points out that languages use relative clauses for different functions, and those functions
are often due to the location of the relative clause with respect to the main verb (Hwang 1996:149). For
example, Korean uses relative clauses to 1) provide background information about participants and props,
2) express an abstract theme or teach a story, 3) provide cohesion through back-referencing,
summarizing, and foreshadowing, and 4) encode minor or displaced events (Hwang 1990:388). English
uses relative clauses to introduce participants, but Korean does not (Hwang 1990:396). During the
manual development of the semantic representations for this project, object modifying propositions are
used very strictly to either 1) identify an unknown referent, or 2) provide additional information about a
known referent. Therefore object modifying propositions in the semantic representations are not used to
provide background information, teach a story, provide cohesion, etc.
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adverbial clause is the noun ce which is modified by a relative clause. That relative clause is

adjoined and occurs at the beginning of the adverbial clause immediately after the clause

conjunction 7 na £ ‘like’. The noun ce is immediately followed by the relativizer min thereby

signaling it is coreferential with the pronoun in the matrix clause, which in this case is the

adverbial clause. The pronoun o is the standard pronoun for restrictive relative clauses.

5.2.2 Generating Jula Relative Clauses

This section will describe how Jula relative clauses were generated using the
grammatical apparatus that was described in chapter 4. The Relative Clause Structures and
Strategies dialog that was shown in figure 4-13 is used to specify the structure and strategies of
Jula relative clauses, and spellout rules are used to generate the relevant pronouns. Since Jula
employs adjoined relative clauses, the ‘Adjoined’ option was selected in the Relative Clause

Structures dialog as shown below in figure 5-1.
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Relativization Structures, Strategies, and Hierarchy

Relative Clause Structures | Relativization Strategies and Hierarchy

() Embedded

Value ingerted into Head Moun's Surface Realization
feature:

(*) Adjoined
(®) Sentence Initial

() Sentence Final

Value ingerted into Trace’s Surface Realization feature

in Restrictive Relative Clauses: | Restrictive Clause Trace 4 |

Walue inserted into Trace's Surface Realization feature

in Descriptive Relative Clauses: | Descriptive Clause Trace b’ |

I 0K ][ Cancel ]

Figure 5-1. Jula’s Relative Clause Structures Dialog
The vast majority of Jula relative clauses are clause initial, so the ‘Sentence Initial' option was
selected. However, it is always the responsibility of the PSRs to position all the constituents
properly. When the ‘Adjoined’ option is selected in the dialog above, TTA simply moves all
relative clauses in the semantic representations out of their NPs and positions them at the
beginning of their matrix clauses. As was discussed in section 3.3.3.2 and presented in figure
3-7, the semantic representations always place object modifying propositions in their object

phrases with the head objects. Therefore when a language employs adjoined relative clauses,
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the object modifying propositions in the semantic representations must be moved out of their
object phrases and into the matrix propositions. That is the first purpose of the dialog shown
above. The second purpose of that dialog is to permit linguists to specify how the head nouns
should be realized. This is done by specifying two feature values that will be inserted into the
head object’s ‘Surface Realization’ feature when the relative clause is moved out of the NP.
That feature is generally used by the pronoun spellout rules to generate the appropriate surface
form of each noun (e.g., noun, personal pronoun, possessive pronoun, reflexive pronoun,
reciprocal pronoun, etc.). Since Jula uses one pronoun to indicate restrictive relative clauses,
and another pronoun to indicate descriptive relative clauses, in the Jula grammar two new
values were added to the list of values for the object feature called ‘Surface Realization’. One
value is called ‘Restrictive Clause Trace’, and the other value is called ‘Descriptive Clause
Trace’. Those two values were then selected in the two drop downs shown in figure 5-1 above.
When TTA’s grammar is executed, it will insert those specified values into the head noun’s
‘Surface Realization’ feature. A pronoun spellout rule will be presented later which will examine
those values and generate the proper surface forms.

Jula’s relative clause strategies dialog is shown below in figure 5-2. Since the vast
majority of Jula relative clauses are sentence initial which use the full noun retention strategy

combined with a relativizer, this dialog is set up for those relative clauses.
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Relativization Structures, Strategies, and Hierarchy

Relative Clause Structures | Relativization Strategies and Hierarchy |

Mane Gap  Pronoun Retention  Relative Pronoun Relativizer

Restrictive Relative Clauses
IY— o i
Siiei e 0 i
Eieiviiie o i
© o o S o

Genitive These constructions arent allowed in the semantic representations.
(Object of Comparison These constructions arent allowed in the semantic representations.

Dezcriptive Relative Clauses

for Relative Pronouns:

® O O o jmin
® O O o jmin
© o o S i
© o o S i
Genitive These constructions arent allowed in the semartic representations.
Object of Comparison These constructions arent allowed in the semantic representations.
Value inserted into Moun's Surface Realization feature | [ Featurs Set

Comment

l 0K H Cancel ]

Figure 5-2. Jula’s Relative Clause Strategies Dialog
As seen in the dialog above, NPrel is encoded with a full noun in all grammatical relations and in
both restrictive relative clauses and descriptive relative clauses. Similarly in all cases the
relativizer min will be inserted into each relative clause.
Since Jula always positions the relativizer min immediately after NPrel rather than at the
beginning or end of the relative clause, a structural adjustment rule is needed to move the
relativizer from the relative clause to NPre.. The input and output structures for that structural

adjustment rule are shown below in figure 5-3.
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[ Clause Type = Restrictive Thing Modifier or Descriptive Thing Modifier |

c- [C-T Relativizer I:NF'- NT' ] ] I:NF'- Ni.'ll' ]

[ Noun Surface Realization = Restrictive Clause Trace or Descriptive Clause Trace

(%) Output Stucture Copy thiz Structure

c- [C-T Relativizer I:NF'- M- ]] I:NF'- M-T ]

| S

Figure 5-3. Structural Adjustment Rule to Move the Jula Relativizer to the NP that Contains
NPRel

The structural adjustment rule shown above will move the Relativizer from the beginning of the
relative clause into the NP that contains the noun that is coreferential with the head noun.
Since the structural adjustment rules are executed after the relativization structures and
strategies rules, the input of this rule must deal with the output of the relativization rules.
Therefore the input structure looks for a relative clause that is out of the head noun’s NP, and
the head noun has a ‘Surface Realization’ value of either ‘Restrictive Clause Trace’ or
‘Descriptive Clause Trace’. When this situation is found, the rule will move the Relativizer into
NPre.. Later the NP PSR will position the Relativizer immediately after the coreferential noun.

The table spellout rule that inserts all Jula pronouns is shown below in figure 5-4.
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1. Singular 2. Plural

1. 1zt Perzon . il A
2. 2nd Perzon 2 i

3. 3rd Perzon B -

4. Reciprocal nysgon nysgon

5. Restrictive Relative Clauze Trace - -

6. Dezcriptive Relative Clauze Trace o o

7. Relative Clauze Gap

[ Noun Surface Realization = Relative Clause Gap |

| Moun Surface Realization = Descriptive Clause Trace |

| Moun Surface Realization = Restrictive Clause Trace |

Figure 5-4. Jula Pronoun Spellout Rule
As seen in the table spellout rule shown above, all nouns that have a ‘Surface Realization’ value

of ‘Restrictive Clause Trace’ (row 5) are realized with the pronoun o, which is also the third

person plural pronoun. Similarly all nouns that have a ‘Surface Realization’ value of ‘Descriptive

Clause Trace’ (row 6) are realized with the pronoun a, which is also the third person singular

pronoun.

The NP PSR is responsible for positioning the Relativizer min after the noun, but that
PSR will not be shown here. The Clause PSR is responsible for positioning the sentence-initial
relative clauses at the beginning of the sentence, and the sentence-final relative clauses at the
end of the sentence. The Jula clause PSR is shown below in figure 5-5 with the sentence-initial

and sentence-final relative clauses underlined in red.
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= Clauze ”~
Leading Camma
Particle - Opening Quote
Conjunction
Particle - Speech
Adpozition - Sentence [nitial
MF - Addreszes
Clauze - Prepozed ddwverbials
Clauze - Participant Clausze
Clauze - Sentence Initial Adjoined Relative Clause - First
Clauze - Sentence |nitial Adjoined Relative Clause - Last
AdvP - Clause Initial Temporals
MF - Fronted Oblique
MP - Subject
WP
AdiP - Predicative
MF - Destination
HP
AdwvP
Clauze - Object Complement
Adposition - Sentence Final
Clauze - Postpozed Adverbialz
Clauze - Sentence Final Adjpined Relative Clause
All Unzpecified Constituents
Clauze - Combined
Corra
interrogative marker
Cuestion Mark,
period
Particle - Clazing Quate

Figure 5-5. The Phrase Structure Rule for Jula Clauses
There are two entries for the sentence-initial adjoined relative clause in order to handle
constructions like those in example (5-1viii)): The man who read a book and ate a fish saw Mary.
The rules presented above are sufficient to handle all of the clause initial adjoined relative
clauses. However, the clause final adjoined relative clauses require special considerations, and
those will be described next.

As was mentioned above, there are three constructions which require sentence-final
adjoined relative clauses: existentials, similes, and intransitive relative clauses that modify the
direct object of the matrix clause, and NPrel is the subject of the relative clause. These three
situations each require a structural adjustment rule to convert a clause initial adjoined relative
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clause to a clause final adjoined relative clause. The same structural adjustment rules will set a
feature on the coreferential noun so that it will be realized with a gap. The structural adjustment
rule that looks for clause initial adjoined relative clauses that modify the subjects of existentials

is shown below in figure 5-6.

| Clause Type = Restrictive Thing Madifier |

[ Moun Phrase Grammatical Relation = Subject |

eIl IF £

I ) - 1
® Clause Type = Sentence Final Adjoined Relative Clause |

| Moun Surface Realization = Relative Clause Gap |

he

C- ||C-d | MP- H-l MP-5 P-4 VP- V-E
| be
|

| Moun Surface Realization = Always a Moun

Figure 5-6. Jula Structural Adjustment Rule that Handles Relative Clauses that Modify Subjects
of Existentials

The rule shown above looks specifically for relative clauses that modify the subjects of
existentials. BE-E is used exclusively in existential constructions in the semantic
representations, and that sense of BE is specified in the input structure. The subject NP of the
existential is also specified, and a relative clause that modifies the subject nominal is specified
by indexing both nominals with i'. In the input structure the relative clause is out of the subject
NP because that movement was performed earlier by the Relative Clause Structures dialog
shown in figure 5-1 above. When this construction is found in a text, the output structure is
applied. The output structure of this rule changes the feature on the relative clause to a ‘Type’
value of ‘Sentence-Final Adjoined Relative Clause’. By changing this feature value, the clause
PSR will be able to position this relative clause at the end of the sentence. This output structure

also changes the ‘Surface Realization’ value of the coreferential noun to ‘Relative Clause Gap'.
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This value will cause the table spellout rule presented in figure 5-4 above to realize the noun
with a blank space (row 7 in figure 5-4 above). Finally this output structure changes the
‘Surface Realization’ value of the head noun to ‘Always a Noun'. The Relative Clause
Structures dialog had set the ‘Surface Realization’ feature of this noun to ‘Restrictive Clause
Trace’ because that is the value required by clause initial adjoined relative clauses. Because
this rule sets this feature to ‘Always a Noun’, the pronoun table spellout rule will not change this
nominal. This rule applied in only one place in the generated text: Nahum 3:18 which was
presented in example (5-1x) above.

The structural adjustment rule that deals with relative clauses that occur in similes is

shown below in figure 5-7.

[ Clause Type = Restrictive Thing Modifier |

| Moun Phrase Semantic Role = State |

R

1

[ L.
@ Clause Type = Sentence Final Adjoined Relative Clause |

[ Moun Surface Realization = Relative Clause Gap |

| Insert | be
C- [C-:I Leading Comma I:NF"- M- ]] I:"JF'- V-C ] I:NF'-S M-.A ]
_. ye |

[ Noun Surface Realization = Always a Noun |

Figure 5-7. Jula Structural Adjustment Rule that Handles Relative Clauses that Modify States of
Similes

The rule shown above looks for relative clauses that modify the State NPs in similes. The input
structure specifies BE-C which is always used in similes. The State NP is also specified, and
the relative clause modifying that nominal as indicated by the coreferential nouns indexed by ‘.
As was mentioned above, the relative clause is specified out of the State NP because it was

moved by the Relative Clause Structures dialog shown earlier. When this structure is found, the
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rule will apply the changes specified in the output structure. This output structure will change
the ‘Type' feature on the relative clause from a value of ‘Restrictive Thing Modifier to
‘Sentence-Final Adjoined Relative Clause’. It will also change the ‘Surface Realization’ feature
of the coreferential noun in the relative clause to ‘Relative Clause Gap’. That value will cause
the table spellout rule mentioned earlier to change the surface realization to a blank space. The
rule also changes the ‘Surface Realization’ feature of the head noun to ‘Always a Noun’. That
feature of the head noun had been set to ‘Restrictive Clause Trace’ by the Relative Clause
Structures dialog. Finally this rule will insert a comma at the beginning of the relative clause.
This rule applied in only two places as was mentioned above in examples (5-1xi) and (5-1xii).
The final special case occurs when an intransitive relative clause modifies the object of
the matrix clause, and NPrei is the subject of the relative clause. This case is handled by the

structural adjustment rule shown below in figure 5-8.

| Clause Type = Restrictive Thing Maodifier |
[ Noun Phrase Grammatical Relation = Subject |

| Verb Transitivity = Intransitive |

FEIE

[ Moun Phrase Grammatical Relation = Object |

I 1

& Clause Type = Sentence Final Adjoined F{elatwe Clause |

| Moun Surface Realization = Relative Clause Gap |

[ NF._S . ] [w- v H [NF._D ,Jl]

[ Noun Surface Realization = Always a Noun |

Figure 5-8. Jula Structural Adjustment Rule that Handles Intransitive Relative Clauses that
Modify Objects and NPrei is the Subject

The input structure shown above looks for relative clauses that modify the object NPs of a
matrix clause, NPrel is the subject, and the verb in the relative clause is intransitive. When this

situation is found, the rule will change the ‘Type’ feature on the relative clause to the value
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‘Sentence-Final Adjoined Relative Clause’. It will also change the ‘Surface Realization’ feature
of the coreferential noun to ‘Relative Clause Gap’, and it will change the ‘Surface Realization’
feature of the head noun to ‘Always a Noun’. In the input structure the verb in the relative
clause is marked as Intransitive because this rule must not apply to transitive relative clauses as
in Discourse 1:3 Choose a man that will fight with me. That sentence contains a direct object
that is modified by a relative clause, and NPrel is the subject of the relative clause. However, in
that case and many others like it, Jula requires a standard sentence-initial adjoined relative
clause.

The rules presented above are able to generate the proper surface forms for all of the
data examined in this project. If more Jula text were generated from additional semantic
representations, more special cases may be found that would require additional rules.

This section described the structure of Jula relative clauses, and the process of
generating those relative clauses using TTA’s grammatical apparatus. It was shown that the
vast majority of Jula relative clauses are adjoined clause initial, but there are a few special
cases where Jula uses adjoined clause final relative clauses. TTA’s Relative Clause Structures
and Strategies dialog was shown for Jula, and the spellout rule that inserts the appropriate
pronoun was displayed. Finally the structural adjustment rules that search for the particular
constructions which require adjoined clause final relative clauses were illustrated.

5.3 Kewa Clause Chains and Switch Reference System

This section will describe the process of generating Kewa clause chains and switch
reference morphemes. An analysis of the Kewa chaining system will be presented in section
5.3.1. Then the pertinent rules that were written in TTA to generate the surface forms of those

chains will be presented in section 5.3.2. Kewa® is a Papuan language spoken in the Southern

32 All Kewa data is courtesy of Dr. Karl Franklin. He and his wife Joice lived in Papua New Guinea and
worked with the Kewa people for approximately 15 years under the auspices of The Summer Institute of
Linguistics. They learned the language, translated the New Testament into Kewa, and published a Kewa
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Highlands District of Papua New Guinea. More specifically Kewa is a member of the Mendi-
Pole subfamily within the West-Central Engan family, and is spoken by more than 40,000
people (Franklin 1971:1). A Kewa lexicon and grammar were developed which were sufficient
to generate the Grammar Introduction and the biblical book of Ruth. Additionally, using the
English translation of a Kewa legend named after the woman Abunu Wapalame, semantic
representations were developed for approximately half of that legend. Then that text was
generated and compared with the original Kewa text. This section will discuss the transfer and
synthesizing procedures required to generate Kewa clause chains and switch reference
morphemes. First the details of the Kewa clause chaining system will be described, then the
generation process will be presented.
5.3.1 Analysis of the Kewa Clause Chaining System

Typological research indicates that the world’s languages may be divided into two
broad categories (Longacre 2007:372): 1) coranking and 2) clause chaining. Papuan
languages are generally characterized as clause chaining, meaning that sentences consist of
an independent clause which is either preceded or followed by multiple subordinate clauses.
The subordinate clauses generally have non-finite verbs, while the independent clause has a
finite verb (Foley 1986:11,176). Research on clause chaining languages began in the mid
1960s (e.g., McCarthy 1965:59-70, Healy 1966, Longacre 1972, etc.) and continues today.

Clause chaining languages often use a switch reference system3: to indicate whether the

dictionary, grammar, and numerous articles describing the Kewa people, their language and

customs. Any errors in the data are my responsibility.

33 Switch reference is defined as monitoring same versus different actor (Foley 1986:190), which is a
semantic notion. However, since Papuan languages don’t use voice alternations such as passives (Foley
1986:12), the actor and subject are generally synonymous. Therefore switch reference morphemes are
often referred to as ‘same subject’ or ‘different subject’.
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subject of the next event is the same or different from the subject of the current event. The

Kewa switch reference system for its active3* verbs is shown below in table 5-1.

Table 5-1. Kewa Switch Reference System for Active Verbs (Franklin 1971:41)

Same Subject Simultaneous -fi
Same Subject Sequential -a
Different Subject 1% Singular Sequential -no
Different Subject 1% Dual Sequential -pona
Different Subject 1% Plural Sequential -mona
Different Subject 2" Singular Sequential -ina
Different Subject 2" Dual Sequential -lipina
Different Subject 2" Plural Sequential -limina
Different Subject 3" Sequential -na

Examples illustrating several of the Kewa switch reference morphemes are shown below in (5-
2i) through (5-2iv).
(5-2i) Aa pamua-ri yasa ta.

man walk-SS.Simultaneous song say.3.Sg.Pres

‘While the man walks, he sings.’
(5-2ii) Ni réka-no agaa la-a.

15, Sg stand.up-DS.1%.Sg talk  say-3.Sg.Pst

‘| stood up and he talked.” (Franklin 1971:108)
(5-2ii)S44 pira-pona agaa la-a.

1stDI sit-DS.15.DI talk  say-3.Sg.Pst

‘We (two) sat down and he talked.” (Franklin 1971:108)
(5-2iv)Nimu piri-na étaa na-a.

3Pl sit-DS.3 food eat-3.Sg.Pst

‘They sat down and he ate some food.” (Franklin 1971:108)
Each of the sentences above contains one medial verb and one final verb. Each of the medial
verbs has a switch reference morpheme indicating whether its subject is the same referent or a
different referent than the following verb’s subject. If the two subject referents are the same,
then the switch reference morpheme signals whether the two events are simultaneous or

sequential. If the two subject referents are different, the switch reference morpheme indicates

sequential action, and also the person and number of the verb’s subject. If the two subject

34 Kewa verbs may be divided into two broad categories: active and stative (Franklin 1971:31). The
active verbs have a much more elaborate switch reference system, so they will be the focus of this
discussion.
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referents are different and the events are simultaneous, then —loa is suffixed to the DS markers
listed above in table 5-1.

An example illustrating a slightly more complex chained Kewa sentence is shown below
in (5-2v). This sentence comes from the Kewa legend named after the woman Abunu
Wapalame.

(5-2v) Go rabumo-de ipa wala pu-a
that time that-Def water again go-SS.Sequential

no-a
drink-SS.Sequential

naaki epa madi-sa.

boy come carry(bear)-3.Sg.RPast
‘At that time (she — Abunu Wapalame) went to that water again, and then she drank (it), and then she birthed a boy.”

The sentence above has two medial verbs and a final verb. The subject of the first medial verb
is Abunu Wapalame, but she is implicit. The first medial verb pu ‘to go’ has the same subject
sequential morpheme —a which indicates two things: 1) Abunu is also the subject of the next
verb, and 2) the next event happened soon after this event. The next verb no ‘to drink’ also has
the same subject sequential marker which again indicates that Abunu is the subject of the final
clause, and that the final event occurred soon after this event. The final verb madi ‘to carry’ is
marked with the third person singular remote past suffix —sa indicating that all three clauses
have a third person singular subject, and all three events occurred in the remote past. The final
verb phrase has a serial verb construction epa madi which literally means ‘to come carrying’,
the combination meaning ‘to birth’.
A more complex example of the Kewa clause chaining system is shown below in

example (5-2vi). This example also comes from the legend Abunu Wapalame.

(5-2vi)Go rabu nipu-mi  raana-me omo-a
that time she-Agent happy-Inst die-SS.Sequential

aba aipapulu  no-a
before quickly drink-SS.Sequential

aki-nu-mi ada pa piraa-na
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sister-Col-Agent housejust sit.Ben-3".DS

kone i-na-lo
thought put-3".DS-Desiderative

ada epa piri-sa.
house come sit-3.Sg.RPast
‘At that time she was extremely happy, and then she quickly drank (some water), and then

(her) sisters thought that she was at the house, and then she came and stayed at the
house.’

In the sentence shown above, die with happiness in the initial clause is an expression that
indicates a person is extremely happy. This sentence has five verbs, the first four being
subordinate and non-finite. Those four verbs are unmarked for tense, but they each include a
switch reference morpheme. The subject of the first verb omo ‘to die’ is the pronoun nipu ‘she’,
which is marked with the agent post-clitic —mi. That verb has the same subject sequential suffix
—a meaning that nipu will also be the subject of the next verb, and that the next event happened
soon after omo. In the second clause the subject does not need to be repeated; the listener
knows that the subject of that verb no ‘to drink’ is nipu. The verb no also has the same subject
sequential marker indicating that nipu is also the subject of the next verb. However, the word
after no is aki-nu ‘sisters’ which is marked with the agent post-clitic. This signals that there is an
embedded object complement. Nipu is the subject of the object complement’s verb piraa ‘to sit’,
but piraa has the third person different subject marker —na indicating that the subject of the next
verb is not nipu. Therefore the subject of the next verb i ‘to put’ is aki-nu ‘sisters’. The verb i is
also marked with the third person different subject marker —na, so the subject of the final verb is
not aki-nu ‘sisters’, but is nipu ‘she’. The final verb has the third singular remote past tense
suffix —sa indicating that the entire sentence occurred in the remote past.

Like many languages, Kewa includes sentence structures of both types — coranking and
clause chaining. Longacre states that Aguaruna is a clause chaining language that uses
extremely long chains in narrative discourse, short chains in procedural discourse, and
coordinated clauses in expository and hortatory discourse (Longacre 1996:17). Although most

languages do not switch from one sentence structure to the other at very specific points such as
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Aguaruna, many languages do permit sentences of both types. Kewa is primarily a clause
chaining language, but it also includes multi-clausal sentences which are not chained. In the
data examined for this project, there are two multi-clausal non-chained sentence structures:

e atopic clause followed by a comment clause, and

e asubordinate finite clause combined with an independent clause.
Situations requiring topic-comment constructions include conditionals, hypotheticals, and
counterfactuals as illustrated in examples (5-2vii) through (5-2ix) below. Note that in all three
cases the topic clauses are sentence initial and marked with the topical clitic —re.
(5-2vii) Maria-mé mo buka ada-lia-re Yoaane-mé go buku ada-lia.

Mary-Agent that book read-3".Sg.Fut.TopicCl John-Agent this book read-3.Sg.Fut

‘If Mary reads that book, John will read this book.” or
‘Regarding Mary reading that book, John will read this book.’

(5-2viii) Maria-mé mo buku ada-lia yalo-re Joaane-mé go buku ada-lia.
Mary-Agent that book read-3".Sg.Fut if-Topic John-Agent this book read-3".Sg.Fut
‘If Mary were to read that book, John would read this book.’
(5-2ix)Maria-mé mo buku ada-a yalo-re Joaane-mé page go buku ada-a.
Mary-Agent thatbook read-3".Sg.Pst if-Topic John-Agent also this book read-3".Sg.Pst
‘If Mary had read that book, John would have read this book.’
Kewa encodes the protasis of a conditional construction using the future tense form and a
topical clause as seen in example (5-2vii) above. The hypothetical construction in (5-2viii) also
uses future tense, but it requires the addition of yalo before the topic marker. The
counterfactual construction in (5-2ix) uses past tense in the topical clause, yalo before the topic
marker, and page ‘also’ in the comment clause. Each of these examples contains two verbs,
both of them being finite.
Examples (5-2x) through (5-2xii) below illustrate subordinate finite clauses combined

with independent clauses.

(5-2x) Maria-mé  mo bukd ripi ada-a rabl Yoaane-mé go buku
Mary-Agent that book Inceptive read-3".Sg.Pst when John-Agent this book

ade gima-a.
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read Cessative.3".Sg.Pst
‘When Mary started reading that book, John stopped reading this book.’

(5-2xi)Maria-mé mo bukdrana pia pare Yoaane-mé go bukda ora
Mary-Agent that book happily sit.Pres.Habitual although John-Agent this book true

rana  pia.
happily sit.Pres.Habitual

‘John likes this book more than Mary likes that book.” or
‘Although Mary like that book, John really likes this book.’

(5-2xii)) Maria-mé mo bukd ada-a-pulu Yoaane-mé go buku ada-a.

Mary-Agent that book read-3".Sg.Pst-because John-Agent this book read-3".Sg.Pst

‘John read this book because Mary read that book.’

In example (5-2x) above, the first clause is subordinate but finite, and it is combined with the
independent clause by the conjunction rabd ‘when’. Both verbs in that sentence are finite.
Similarly in example (5-2xi), the clauses are combined using the conjunction pare ‘although’,
and again both verbs are finite. In example (5-2xii), the clauses are combined using the suffix —
pulu ‘because’, and both verbs are fully inflected.

In order to generate Kewa clause chains appropriately, the Kewa grammar in TTA must
know when a topic-comment construction is required, when a subordinate-independent
construction is required, and when a clause chain is required. This topic will be discussed in the
next section.

5.3.2 Generating Kewa Clause Chains and Switch Reference Morphemes

In order to generate Kewa clause chains, the transfer grammar must determine when it
is appropriate to build a long chain, a short chain, a topic-comment construction, or a
subordinate-independent construction. Situations which require a topic-comment construction
or a subordinate-independent construction must not be chained, so those situations must be
dealt with first in the grammar. The situations that require topic-comment constructions all arise
from particular event modifying propositions in the semantic representations. Examples (5-2vii)
through (5-2ix) above illustrated three such situations. The rule that looks for a conditional

event modifying proposition and marks it as a topic clause is shown below in figure 5-9.
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| Clause Type = Event Modifier |

If
C-E Adp-A

) Oukput Stucture

[ Clause Type = Topic |
if
C-0 Adp-A

Figure 5-9. Kewa Structural Adjustment Rule that Marks Conditional Event Modifying
Propositions as Topical

In figure 5-9 above, IF-A is always used in conditional event modifying propositions. That
structural adjustment rule handles sentences such as example (5-2vii) above. Later a clitic rule
will add the clitic —re to the topical clause. IF-D is always used in counterfactual event

modifying propositions, and the rule that marks those propositions as topical is shown below in

figure 5-10.

| Clause Type = Event Modifier |

if
C- ||CE AdpD
yalo

(&) Output Structure [ Copy thiz Structure ]

[ Clause Type = Topic |

If Insert
C- ||C-O Adp-D AdvP-S  Adv-
yalo Inset  page Insert

Figure 5-10. Kewa Structural Adjustment Rule that Marks Counterfactual Event Modifying
Propositions as Topical
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The rule shown above must also insert the adverb page ‘also’ into the matrix proposition as
seen in example (5-2ix) above. These two structural adjustment rules and others similar to
them mark the appropriate event modifying propositions in the semantic representations as
topical.

Subordinate-independent constructions such as those in examples (5-2x) through (5-
2xii) above consist of particular event modifying propositions in the semantic representations
and a matrix proposition. No rules are necessary to convert their structures, but the clause
chaining rules must exclude them. Therefore the rules which build clause chains must explicitly
specify that propositions which include event modifying propositions must not be chained.

After the topic-comment and coordinated constructions have been dealt with, TTA’s
grammar is able to look for situations in the semantic representations where clause chains may
be built. Kewa chains always consist of either simultaneous events or sequential events.
Simultaneous events are always indicated in the semantic representations using WHILE-A
event modifying propositions. Sequential events are always encoded with either AFTER-A or
BEFORE-A event modifying propositions. The mainline propositions are also generally in
sequential order. If mainline propositions are not in sequential order, they are marked with a
‘Salience Band’' value of ‘Flashback’ (see section 3.3.2.5.4) which distinguishes them from
mainline material.

In order to build a chain consisting of simultaneous events, a rule must look for event
modifying propositions that include WHILE-A. The rule that looks for WHILE-A event modifying

propositions that have the same subject as the matrix proposition is shown below in figure 5-11.
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| Moun Phrase Grammatical Relation = Subject {as agent) or Subject (as actor) |

while
C- [CT Adp-A [NF'-S Ni ] ["JF'- V-. ] ] [NF'-S Ni ]

[ Clause Type = Event Modifier |

(%) Output Stucture [ Copy thiz Structure ]

| Moun Surface Realization = Big Prao Plus |

while |
C- [C-E Adp-A I:NF'-S M- ] I:"u"F'- V-5 ]] I:NF'-S M-.n ]

|"u"erb Location { Type = Medial Same Person Simultaneous |

Figure 5-11. Same Subject Simultaneous Chain Formed from WHILE-A Propositions

In the rule shown above, notice that both subject nominals have an index value of ‘', Whenever
this construction is found in a semantic representation, the output structure will set the ‘Location
| Type' feature of the verb in the event modifying proposition to ‘Medial Same Person
Simultaneous’, and it will set the ‘Surface Realization’ feature of the subject noun in the matrix
proposition to ‘Big Pro Plus’. Later a spellout rule will add the same subject simultaneous suffix
—ri to the verb in the event modifying proposition. This rule applied in only one place as shown
below in example (5-2xiii).
(5-2xiii) Ni ipu-la-ri agaa la-wa.

15, Sg come-MedialAspect-SS.Simultaneous talk  say-3".Sg.Pst

‘| talked while | came.’
A rule virtually identical to the one shown above looks for WHILE-A event modifying

propositions that have a different subject than the matrix proposition. That rule is shown below

in figure 5-12.
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[ Noun Phrase Grammatical Relation = Subject (as agent) or Subject (as actor) |

while
C- [CT Adp-A I:NF'-S N] ] I:VF'- - ] ] I:NF'-S NT ]

[ Clause Type = Event Modifier

%) Output Structure

[ Copy thiz Structure ]

while
c- [lce adpa |nPs N- VP- V-c NP-S N-
loa |

[ Verb Location / Type = Medial Different Person |

Figure 5-12. Different Subject Simultaneous Chain Formed from WHILE-A Propositions

The rule shown above specifies that the two propositions must have different subjects. When
this situation is found, the output structure will set the ‘Location / Type’ feature of the verb in the
event modifying proposition to ‘Medial Different Person’. The rule will also insert the suffix —loa
which signals simultaneous action. A feature copying rule copies the person and number of
each subject referent to the verb. Then a spellout rule will see the ‘Medial Different Person’
value and add the appropriate DS suffix. This rule applied in several places, one of them being
in Ruth 2:4 shown below in (5-2xiv).
(5-2xiv) Ruti raakepa-la pena-loa Boasi su aama opape-sa.

Ruth harvest-MedialAspect go.DS.39-Sim Boaz place field arrive-3'9.Sg.Pst

‘While Ruth was harvesting, Boaz arrived at the field.’
In example (5-2xiv) above, the verb pua ‘to go’ is used to indicate progressive aspect. The
different subject third person form of pua is pena which is suppletive and supplied by a separate
spellout rule.

Sequential events are encoded in the semantic representations as either independent
propositions or event modifying propositions that are marked with AFTER-A or BEFORE-A.
The rules that handle AFTER-A and BEFORE-A event modifying propositions are essentially

identical to the two rules shown above in figures 5-11 and 5-12, so they will not be presented
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here. Shown below is a structural adjustment rule that builds a chain from two independent
declarative mainline propositions. This rule will build chains such as the one mentioned above

in example (5-2v). All of the pertinent features in the rule have been highlighted.

Clause Type = Independent

Clause lllocutionary Force = Declarative
Clause Salience Band = Primary Storyline
Clause Stative Type = Event (non-stative)

| Moun Phrase Grammatical Relation = Subiect| | Moun Phrase Grammatical Belation = Subiect|

| L
C-IDPE [NP-S Ni' ] [VP- V- ] &
&

I Clause Type = Event Modifier or Participant or Patient or Topic

(%) Output Structure Copy thiz Structure
| Verb Location / Type = Medial Same Person Sequential | | Verb Location / Type = Final

| i
C-cDFPE [NF'-S M- ] [VF'- V-G ]

Clause Type = Chain | Moun Surface Realization = Big Pro Plus |

L| Clause Sequence = First Coordinate

Figure 5-13. Kewa Clause Chaining Rule for Same Subject Constructions

The rule shown above looks for two simple propositions in the semantic representations. Both
propositions must have a ‘Type’ value of ‘Independent’, an ‘lllocutionary Force’ value of
‘Declarative’®, a ‘Salience Band’ value of ‘Primary Storyline’®, and a ‘Stative Type’ value of
‘Event (non-stative)’. Both propositions must also have the same subject nominal as indicated
by the index ‘i’ below the two nouns. Neither proposition may have an embedded proposition
with a ‘Type’ value of ‘Event Modifier’, ‘Participant’, ‘Patient’, or ‘Topic’ as indicated by the black
cross-hatching. When all of these conditions are found in a semantic representation, the output
structure will be applied. Since Kewa marks the final verb as the independent verb, this rule
moves the first proposition into the second proposition as indicated by the red arrow going
across the bottom of the output structure. Then this rule will change the ‘Type’ value of the

moved proposition to ‘Chain’, and it will set the ‘Sequence’ value to ‘First Coordinate’. Setting

35 Another structure of this rule is required to build a chain from two imperative propositions.
36 Another structure of this rule is required to build a chain from two setting propositions.
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these two feature values enables the Kewa clause PSR to position this clause appropriately
within the next clause. This rule will also set the ‘Location / Type’ feature of the verb in the first
proposition to ‘Medial Same Person Sequential’, and it will set the ‘Location / Type’ feature on
the last verb to ‘Final’. Subsequent spellout rules will supply the appropriate switch reference
morpheme to the medial verb, and the appropriate person/number/tense suffix to the final verb.
The rule shown above will also set the ‘Surface Realization’ feature of the second subject noun
to ‘Big Pro Plus’. That feature value will trigger a noun spellout rule which will delete the noun
from the surface text. This rule applied in many places, a few of them being:

(5-2xv) Gorabu go ona repo su Moapi gimo-a
Then these woman three place Moab leave-SS.Sequential

su  Yuda polalo pisimi.
place Judahbegin go.3".PI.RPast
‘Then these three women left Moab and started going to Judah.” (Ruth 1:7)

(5-2xvi) Ruti  su aama-para pamu-a
Ruth place field-Loc  walk-SS.Sequential

konape ini raakepe pua-a-eme-de onaa-na
corn  seed harvest go-DeriveStative-Habitual.Subject.Agreement-Rel people-Pos
masaanane su aama-para ripi  raakepi-sa.

behind place field-Loc begin harvest-3.Sg.RPast

‘Ruth walked to a field, and then began harvesting in the field behind the people who
were harvesting corn.” (Ruth 2:3)

(5-2xvii)Ribaareko rabl nipa kalai kogono p-o-a
morning  when 39.Sghard work make-ModifiedHabitual-SS.Sequential

ora o0gé rabu-si pokaalo-para kitu pira-a.

very little time-Diminuative shelter-Loc  rest stop-3.Sg.RPast

‘She worked hard during the morning, and then stopped to rest at the shelter for a very

short time.’
The three examples shown above each consist of two propositions that were combined by the
rule shown in figure 5-13. The first propositions were marked with a ‘Type’ value of ‘Chain’, and
they have medial verbs marked with the same subject sequential morpheme —a.

The rule shown above in figure 5-13 only contains two propositions, so it is only able to

combine two propositions at a time. However, its structure permits it to be applied recursively.
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After that rule has combined two simple propositions into a single proposition, the new
proposition contains an embedded proposition with a ‘Type’ value of ‘Chain’. Since ‘Chain’
subordinate propositions are not prohibited by the input structure, the new sentence will satisfy
the requirements of the first proposition in the rule. If the next proposition in the semantic
representation satisfies the requirements of the second proposition in this rule, then this rule will
apply again. If that is the case, the rule will move the first proposition, which contains an
embedded ‘Chain’ clause, into the second proposition. This process may be performed
repeatedly until the end of the verse is encountered. An example of this rule applying twice in
order to build a sentence with two embedded chains is found in Ruth 2:18 which is shown below
in example (5-2xviii).

(5-2xviii) Ruti-mi adare-para konape ini ru-a
Ruth-Agent town-Loc corn  seed carry-SS.Sequential

nipd-na  ayaa Naomi konape ini mea adena kal-o0-a
2", Sg-Pos mother.in.law Naomi corn  seed show-ModifiedHabitual-SS.Sequential

Boasi-na su aama étaa mada na-ne-sa-de
Boaz-Pos place field foodable Neg-eat-3".Sg.RPast-Rel

étaa Naomi kasa.

food Naomi give.3".Sg.RPast

‘Ruth carried the corn seeds to town, and then she showed them to her mother-in-law

named Naomi, and then she gave to Naomi the food that she wasn’t able to eat at

Boaz’s field.’
In the second clause above, the phrase mea adena kala is a serial verb construction meaning
‘give and take to look’, or in other words, ‘to show’. In the sentence above, there are two medial
verbs followed by a final verb. The object of the final verb is modified by a relative clause as
indicated by the relativizer —de.

Another rule virtually identical to the one shown above in figure 5-13 is used to chain
two imperatives that have the same subject nominal. That rule applied in several places, one of
them being in Ruth 3:3 as seen in example (5-2xix) below. Similar to the rule shown above, this

rule has only two propositions in its input structure, but it is able to apply recursively in order to

build a sentence that contains multiple medial verbs and a final verb.
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(5-2xix) Ne-mé ne radep-o-a
2"d, Sg-Subject 2".Sg wash-Modified.Habitual-SS.Sequential

ne-na té madaa epe wabala kaa pi su-a
2" Sg-Pos body on good tree.oil fragrance Rel put-SS.Sequential

ne-na ora épé mamina maraa-wa
2" Sg-Pos Superlative good clothes wear-.SS.Sequential. Stative

Boasi-mi  konape ini raakepa-de su-para  pope.

Boaz-Subj corn  seed harvest-Rel place-Loc go.2".Sg.Imp

‘Wash yourself, and then put perfume on your body, and then wear your best clothes,

and then go to the place where Boaz harvests corn.’
The example shown above illustrates clearly how these rules are able to apply recursively.
Even though the rule only specifies two propositions, it built a chain that contains four clauses.
Initially this rule applied to only the first two propositions and moved ‘wash yourself’ into the
proposition ‘put perfume on your body’. Then the rule applied again and moved ‘wash yourself
and put perfume on your body’ into the proposition ‘wear your best clothes’. Then the rule
applied one final time and moved ‘wash yourself and put perfume on your body and wear your
best clothes’ into the last proposition ‘go to the place where Boaz harvests corn’.

In order to chain propositions that have different subject nominals, another rule is

required. That rule is shown below in figure 5-14.

Clause Type = Independent

Clause lllocutionary Force = Declarative
Clause Salience Band = Pivotal Storyline
Clause Stative Type = Event (non-stative)

| Moun Phrase Grammatical Relation = Subieu:t| | Moun Phrase Grammatical RBelation = Subiect|
A R
| T
C-DPE | MNP-S MN-. VP- V- =
i e |
..ﬁj
I Clause Type = Event Modifier or Participant or Patient or Topic |7
(%) Output Structure Copy thiz Structure
| Verb Location / Type = Medial Different Person | | Verb Location / Type = Final |

"

C-cDFFE I:NF'-S M- ] [VP— V-c ]

Clause Type = Chain
L_| Clause Sequence = First Coordinate
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Figure 5-14. Kewa Clause Chaining rule for Different Subject Constructions
The rule shown above is essentially identical to the rule shown earlier in figure 5-13, but this
rule looks for two different subject nominals as indicated by the subscripted ‘i’ on the first
nominal, and the subscripted j” on the second nominal. When this situation is found in the
semantic representations, the rule will move the first proposition into the second, and set the
‘Location / Type’ feature of the first verb to ‘Medial Different Person’. The subject of the second
proposition needs to be expressed overtly in the generated text, so this rule does not set the
‘Surface Realization’ feature of that noun to ‘Big Pro Plus’. This rule applied in many places,
one of them being Ruth 3:7 as shown below.

(5-2xx) Gorabu nipi  épé koéne sua
then 39.Sg good thought put.SS.Sequential

konape ini repara upati-na
corn seed near sleep-DS.3d

Ruti Boasi piri-sa-de Su-para pawa pamu-a
RuthBoaz be-3".Sg.RPast-Rel place-Loc quietly walk-SS.Sequential

nip-na aa mamina mea rub-u-a
3'9.Sg-Pos foot cloth remove-ModifiedHabitual-SS.Sequential

nipl-na aa repara upate-sa.

39.Sg-Pos foot near  sleep-3.Sg.RPast

‘Then he felt good, and then he slept near the corn seeds, and then Ruth walked quietly

to the place where Boaz was, and then she removed the cloth from his feet, and then

she slept near his feet.’
In the first clause, épé kone sua ‘put good thoughts’ is the equivalent of to feel good. In the
fourth clause, mea ruba is a serial verb construction meaning to take and throw away, or to
remove. In this sentence, the first two propositions were joined by the Same Subject rule
shown in figure 5-13 above. Similarly the last three propositions were joined by two applications
of the Same Subject rule. Finally the first two propositions were joined with the last three
propositions by the Different Subject rule shown in figure 5-14 above.

Additional SS and DS rules were required to generate the Kewa texts because in

certain situations, the simple rules that build a chain from two independent propositions are
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inadequate. For example, in order to build the chain required in example (5-2vi) from Abunu
Wapalame mentioned above, a rule that specifically looks for an object complement that has a
different subject than the matrix proposition is required. In order to build that chain, four
independent propositions are required in the input structure, and the third proposition includes
an embedded patient proposition. The input and output structures for that particular rule are

shown below.

R || S = || S SRy & | SR &

() Oulpst Sihustuas [Copy this Siruchae |

| 1 R 6 ] 8 [ 0 NS 0| SR &1

Figure 5-15. Kewa SS SS DS SS Rule that Includes an Object Complement

The details of the rule shown above are too small to be seen, but it is essentially identical to the
other rules that chain independent propositions. The primary difference in this rule is that the
third proposition in the input structure contains an object complement that has a different
subject than its matrix proposition. The computer generated draft of the sentence in example
(5-2vi) is shown below in (5-2xxi).

(5-2xxi) Go rabu nipa-mi raana-mé om-o-a
that time she-Agent happy-Inst die-SS.Sequential

aipa pula n-o-a
quickly  drink-SS.Sequential

aki-nu-mi ada-para piri-na
sister-Col-Agent house  sit.Ben-3.DS

kéne i-na-lo
thought put-3.DS-Desiderative

ada epa piri-sa.
house come sit-39.Sg.RPast

Comparing the two examples reveals that the computer generated draft is essentially identical
to the original Kewa sentence. In the computer generated draft, the second clause is missing

the word aba ‘before’, and the third clause is missing the word pa ‘just’ and has a redundant
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locative marker para. Otherwise, the computer generated draft and the original Kewa text are
identical.

There are times when particular combinations of events must not be chained with the
same subject sequential marker. For example, the English draft of Ruth 3:7 begins: After Boaz
finished threshing the grain, he ate some food and drank some wine. Then he felt good so he
lay down near the grain and slept. All of these propositions have the same subject, and they all
contain events that have a ‘Salience Band’ value of ‘Primary Storyline’. However, a significant
amount of time elapsed between Boaz drinking the wine and feeling good. Therefore those two
propositions must not be combined in a single chain because that would imply a very close
sequential temporal relationship. In order to prevent particular combinations of events from
being chained, a structure in the rule that builds chains is used to bleed the chaining structures.

The structure that bleeds the chaining structures for this particular pair of events is shown below

in figure 5-16.
drink wine feel good
C-IDP | NP-5 N- VP- WA NP-O  N-A C-IDP |NP-5 N-. VP- W-B AdjP-P - Adj-A
: né ipa waini : sa kone épé
%) Output Structure Copy this Structure

drink

wine feel good
C-DP |NP-S N- VP- VA NP-O  N-A CJIDP |NP-S N-. VP- VB AdiP-P Adj-A
na ipa waini sa kone épe

Figure 5-16. Structure that Prevents ‘drink wine’ and ‘feel good’ from being Chained
The structure shown above does not change anything in the semantic representations, but it
prevents propositions that contain this particular pair of events from being chained by bleeding
the structures that combine propositions that have the same subject nominals.
After the structural adjustment rules have built the chains and marked each verb as
either medial or final, spellout rules supply the appropriate morphology. The table spellout rule

that adds the switch reference morphemes to the medial verbs is shown below in figure 5-17.
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The first row applies to active verbs; the second row applies to stative verbs. The first row

contains all the morphemes that were listed in table 5-1 above.

1. 55 Simultaneous | 2. 55 Sequential | 3. D5 1stSg | 4. DS 1stDl | 5. DS 1etPl | DS 2ndSg | 7. DS 2ndDl | 8. DS 2nd Pl | 9. DS 3rd

1. Active 55/D5
2. Stative S5/D5

i a no pona mona na lipina limina na
wa ina na
Figure 5-17 Table Spellout Rule with the Kewa Switch Reference Morphemes

The table spellout rule that inflects final verbs with the proper person/number/tense
suffix is shown below. Notice that the features in the upper left corner of the table specify that

this table rule applies only to verbs that have a ‘Location / Type’ value of ‘Final’.

Verb Location / Type = Final
Verb Type = Active
Clause llocutionary Force = NOT Imperative

I 1. Present 2. Past 3. Remote Past 4 Future
1. First Singular o wa su lua -
2 Second Singular e e g l
2. Third Singular la a sa lia
4. Firzt Dual |EDE pa SiDEi |iDEi
5. Second, Third Dual lepe pe Sipi lipi
E. First Plural lema ma sima lima
7. Second, Third Flural leme meé Simi limi hal
Figure 5-18. Table Spellout Rule that Supplies the Person/Number/Tense Suffixes for Final
Verbs

This section described the structure of the Kewa clause chaining system, and then it
described the process of generating those chains using TTA’s grammatical apparatus. Most
Kewa sentences are chained, but there are a few special cases where Kewa uses coranking
clauses. The coranking clauses must be identified and dealt with first so that they will not
participate in the chaining operations. After the coranking clauses have been identified, several
different chaining rules were required. Those rules search for situations where a chain may be
built, and then build the chain and mark the verbs with appropriate feature values so that a
spellout rule can supply the necessary morphology. There was also a rule to prevent particular

combinations of events from being chained.
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5.4 Korean Honorifics

This section will describe the process of generating the Korean honorific morphemes.

First an analysis of the honorific morphemes will be presented in section 5.4.1, and then the

pertinent grammatical rules that generate these morphemes will be presented in section 5.4.2.

Korean®' is an Altaic language spoken by approximately 67 million people living on the Korean

peninsula, and an additional 6 million Korean expatriates (Cho 2000:1). Korean is a chaining

language with an elaborate system of honorifics. These honorifics are indicated in five specific

ways (Cho 2000:8-9):

six different speech levels, the appropriate level being determined by the relationship
between the speaker and listener and the social context,

two sets of first and second person pronouns, the proper choice being determined by
the relationship between the speaker and listener,

an array of titles, the proper choice being determined by the speaker and listener's
genders and relative ages, the addressee’s profession, etc.,

plain and honorific vocabulary, the proper choice being determined by a particular
referent’s social status, and

plain and honorific grammatical relation markers and verbal suffixes.

For this dissertation a Korean lexicon and grammar were developed that were sufficient to

generate the Grammar Introduction, three community development articles, and the following

biblical texts: Luke 1-10, Ruth, Esther, Daniel, and Nahum. Section 5.4.1 will discuss the five

ways that honorifics are encoded in Korean, and section 5.4.2 will discuss how the honorifics

are generated by TTA’s grammar.

5.4.1 Analysis of Korean Honorifics

37 All Korean data is courtesy of JungAe Lee Allman, a Korean Ph.D. student studying linguistics at the
University of Texas at Arlington. All mistakes are my responsibility.
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As was indicated above, Korean has five distinct methods of encoding honorifics. Each

of these methods will now be discussed.

5.4.1.1 Speech Levels

Korean has six different speech levels, each speech level being indicated by the

sentence final suffix on the verb. These suffixes indicate both the speech level and the

illocutionary force, and are listed below in Table 5-2 (Cho 2000:9).

Table 5-2 The Six Styles of Korean Speech

Declarative Interrogative Imperative
Plain -t} [da] -1} [neu nya] -o] 2} [eo ra]
Intimate -9] [e0] -°] [e0] -0 [eq]
Familiar -U] [ne] -4 [ni] -9{[e0]
Blunt -7~ [s0] -2~ [s0] -01[eo]
Polite -] 8 [eo yo] -] 8 [eo yo] -O A & [eu se yo]
Deferential -5 Yt [seup ni da] -5 Y7} [seup ni kka] -O A 8. [eu se yo]

The forms listed in the table above are used after closed syllables; most of these suffixes have

a morphophonemic variant which is required after an open syllable. The appropriate speech

level is determined by the relationship between the speaker and listener, the social context, and

the speaker’s attitude. Plain speech is typically used when adults talk to children, older siblings

talk to younger siblings, and in written text (Cho et al. 2000:10). Intimate speech is used when

close friends talk to one another, when preschool children talk to family members, and when

teachers talk to their students. The familiar style is used in very casual situations between two

people who know each other well. Blunt style is rarely used by speakers these days, but it was

occasionally used by speakers of previous generations. The polite style is the most commonly

used style; it is used between close adult friends, social equals, and when children speak to

adults. The deferential style is used in formal situations such as news reports, public lectures,

and when a social inferior talks to a social superior.

5.4.1.2 Deferential and

Polite Pronouns

Korean has plain and deferential first person pronouns as shown below in Table 5-3.

Table 5-3. Plain and Deferential First Person Pronouns
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Plain Deferential
First Person Singular L} [na] A [jeo]
First Person Plural -2 [u ri] #] 8] & [jeo hui deul]

The first person deferential pronouns are used when talking to someone older, or when
speaking to an audience. The plain pronouns are used in all other circumstances, but Korean
speakers frequently drop the pronouns (Rogers et al. 1992:54). Korean also has plain and
honorific second person pronouns as listed in Table 5-4.

Table 5-4. Plain and Honorific Second Person Pronouns

Plain Honorable
Second Person Singular Y [neo] 341 [dang sin]
Second Person Plural U 3] & [neo hui deul] o] 2] [yeo reo bun]

5.4.1.3 Titles
Korean uses a vast array of titles when one person addresses another person. These
titles are used in situations where English would typically use either the person’s name or the

second person singular pronoun. A few of these titles include: 1Y [eon ni] ‘older sister’ (used
by a female who is talking to an older female friend), 2%l [0 ppa] ‘older brother (used by a
female who is talking to an older male friend), 71} [nu na] ‘older sister’ (used by a male who is
talking to an older female friend), & [hyeong] ‘older brother (used by a male who is talking to
an older male friend), ] ™ 14 [eo meo ni] ‘mother’ (used when talking to one’s mother), o} %]
[a beo ji] ‘father’ (used when talking to one’s father), ©}4 4] [a jeo ssi] ‘uncle’ (used when talking
to an adult male stranger or an adult male that does not have a more specific title), cF5+=™ 1 [a
ju meo ni] ‘aunt’ (used when talking to an adult female stranger or an adult female that does not
have a more specific title), =-A}'d [mok sa nim] ‘pastor’, A} 5. [sa mo nim] ‘pastor’s wife’ or
‘professor's wife’, 2H [gyo su nim] ‘professor, 4122 [seon saeng nim] ‘teacher’,
o] A} A [ui sa seon saeng nim] ‘doctor’, t<% [dae wang] ‘(great) king’, etc.

5.4.1.4 Honorary Lexical ltems
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Korean also has a small number of commonly used words that have two forms; one
form is plain and the other form indicates honor to the person or thing being talked about.
Several of these word pairs are listed below in Table 5-5 (Cho 2000:8).

Table 5-5. Plain and Honorable Vocabulary

Plain Honorific
5t [bap] 2] [jin ji] rice, meal
A liip] o [daek] house
o] & [i reum] /g [seong ham] name
Lol [na ] 1 4] [yeon se] age
o} [meok da] 742Xt} [jap su si da] eat
A1t} [ja da] SF5A 't} [ju mi si da] sleep
At [it da] Al At} [gye si da] stay

For example, when talking about someone’s ‘house’, the usual word is 3 [jip]. However, when
talking about a professor’s house or the house of someone who deserves respect, the word that
must be used is & [daek] as shown in the table above. The entries in the last three rows of the
table are verbs, and the honorable form must be used when the subject of the sentence is a
referent that deserves respect. There are two other verbs that have a plain form and a
deferential form that indicates respect for a senior. These two verbs are shown in table 5-6
below. The deferential form of the first verb, =2 t} [deu ri da], signals respect for the recipient,

while the deferential form of the second verb, ¥t} [boep da], signals respect for the object.

Table 5-6. Plain and Deferential Vocabulary

Plain Deferential
=t} [ju da] ‘to give’ =2t} [deu ri da] ‘to give to a senior’
H.t} [bo da] ‘to see’ 21t} [boep da] ‘to see a senior’

There are also verbs which have a common meaning, but in particular contexts these
verbs have an alternate meaning and are intended to show respect. For example, the Korean

verb meaning to die is =T} [juk da]. The verb E°}7}t} [dor a ga da] generally means to go
back, to return. However, when someone talks about a parent who died, the verb =o}7}t}
[dor a ga da] is used rather than =Tt} [juk da] as a way of indicating respect. Example (5-3i)

occurs in Kande’s Story 1:12 and illustrates this use of = ©}7}t} [dor a ga da].
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(5-3) e o] XA Fo}r}Al-H
if. A father-Subj.Honor die-Honor-if.B

A8 5.2 ojdA §4-2 A Z-gun?
we-Subj how  food-Obj buy-Fut-question.Honor
‘If father dies, how will we buy food?’

In this example, Kande is a young girl, and she is asking her mother a question. In the
guestion’s protasis, Kande is talking about her father dying, so she uses = <}7}t} [dor a ga da]
rather than =t} [juk da].
5.4.1.5 Honorary Grammatical Relations

Korean indicates its various grammatical relations using suffixes. When marking the
subject NP, there are two sets of suffixes: -7 4] (=) [kke seo (neun)] which is used when the
subject of the sentence deserves honor, and —/+= [eun/neun] which is used when the subject

of the sentence does not require honor. For example, in Kande’s Story 1:5, Kande asks her
mother, “Do you know a secret?”
(5-3i)  oIHY-AM= HE-S Al AA-B Y72
Mother-Subj.Honor secret-Obj know-Imperf.Honor-interrogative.Honor
‘Do you(mother) know a secret?’
Kande must show respect when speaking to her mother, so the sentence above includes three

methods of indicating honor:

e The honorable subject marker —7i| 4] = [kke seo neun] is used rather than the standard
marker —=[neun)].

e The verb ‘to know is in the imperfective, so usually the imperfective auxiliary 1t} [it da]
would be used. However, the verb 21t} [it da] has a lexical honorific as was shown in

the final row of table 5-5 above, so the lexical honorific 7| A T} [gye si da] is used.

38 Korean is a topic-comment language, but the grammatical relation of the topic is often called ‘Subject’.
There are also Korean verbs which are called double subject verbs. For example, 2 2 3}t} means to
need. The sentence Z =7} o] @ o] & @ 3}t} means Chulsoo needs this book. Both Chulsoo and book
are marked with the subject marker, so this verb is called a ‘double subject’ verb rather than a ‘double
topic’ verb.
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e The deferential interrogative marker —12 17} [b ni kka] is used rather than the plain or
intimate interrogative markers.

Whenever the honorable subject marker —7] 4| (<) [kke seo (neun)] is used, the verb also
includes the honorable suffix marker —.A] [eu si], which changes to —A] [si] after open syllables.
Example (5-3ii) above uses the lexical honorific 7] At} [gye si da], and the lexical honorifics
always include the —©.A] [eu si] suffix in the stem. There are also cases where —2.A] [eu si]
must be used even when the honorable subject marker —7] 4| (<) [kke seo (neun)] is not used.
An example illustrating this is shown below in (5-3iii). The subject in the protasis does not use
the honorable subject marker, and there is no lexical honorific for 2.t} [bo da] ‘to see’, but the
honorable verbal suffix —©_A] [eu si] is used as seen below in (5-3iii).

(5-3iii) 2t OHHZ-0l Ot SH-2 E-A-t
if. A you-Subj sick chicken-Obj see-Honor-if.B

Sgst ME ool O H-2 2-CHMR.
special cage in that chicken-Obj put-Imperative.Honor
‘If you see a sick chicken, put it in a special cage.’

Example (5-3iii) above is from Avian Influenza 3:12 where a doctor is speaking to a group of

people who live in a particular village. The verb X.-A]-# [bo si myeon] at the end of the
protasis includes the honorable suffix —2.2] [eu si] which was changed to —*| [si] because it
follows the open syllable . [bo].

Another grammatical relation that may be marked with either an honorable suffix or a

plain suffix is the indirect object. Most indirect objects are marked with the neutral suffix —1| 7|

[e ge]. However, if the indirect object requires the honorific morphemes, then it is marked with —

7 [kke]. These two indirect object markers are illustrated in examples (5-3iv) and (5-3v) below.

(5-3iv) H4-+= Q4= Al Zah-gl-oh L
Chulsoo-Subj Minsu-IndObj say-Past-Declarative
‘Chulsoo said to Minsu, “...”

(5-3v) E=F=-= HO L= Zot-A-Ch. «...”
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Chulsoo-Subject mother-IndObj say-Past-Declarative
‘Chulsoo said to his mother, “...”

In example (5-3iv), Chulsoo and Minsu are peers, so the plain indirect object marker —1| 7| [e ge]
is used. In example (5-3v), 1™ Y [eo meo ni] ‘mother must be marked with the honorable
indirect object marker —7 [kke].
5.4.2 Generating Korean Honorifics
5.4.2.1 Generating the Six Speech Levels

In order to generate the speech levels required by Korean, the propositional Direct
Speech features that were described in sections 3.3.2.5.5 through 3.3.2.5.9 were used. These
features and a few of their values are repeated below:

e ‘Speaker — ‘Boy’, ‘Brother’, ‘Crowd’, ‘Daughter’, Employee’, ‘Employer’, ‘Father’, etc.

e ‘Listener — ‘Boy’, ‘Brother’, ‘Crowd’, ‘Daughter’, Employee’, ‘Employer’, ‘Father’, etc.

e ‘Speaker’s Attitude’ — ‘Neutral’ (speaker and listener do not know each other), ‘Familiar’
(speaker and listener know each other, and no particular emotions are involved in the
speech), ‘Anger’, ‘Rebuke’, etc.

e ‘Speaker to Listener’s Age’ — ‘Older — different generation’, ‘Older — same generation’,
‘Essentially the same age’, ‘Younger — different generation’, ‘Younger — same
generation’

e ‘Speaker’'s Age’ — ‘Child (0-17)’, ‘Young Adult (18-24)’, ‘Adult (25-49)’, ‘Elder (50+)’

The Styles of Direct Speech rules use the features listed above and other propositional features
such as ‘Discourse Genre’, ‘lllocutionary Force’, etc., and then specify a value for another
feature called ‘Direct Speech Style’. These rules were introduced in section 4.4.3, and a small
section of the Korean Styles of Direct Speech dialog was shown in figure 4-10. In order to use
these rules, the linguist must first define the styles of speech that are pertinent to his language.

This is done in the dialog shown below in figure 5-19.
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Edit Feature Set

[Edit Semantic Names] | Clauses v | ’Edit Feature's Narne” Direct Speech Style b ||:| Hide this Feature
Walue Mame Character E xample
1 Mot Applcable M ~
2 Deferential D
3 Palite p
4 Bilurat B
5 Farniliar F
5 Intimate |
7 Plain F
g Procedural r Uses honorable forms in main verbs, but not in subordinate verbs, Awian Influenza 5:1-1
g
10
1
12
13
14
15
16
17
18
19
20 2
Column Swidth: | 11 | [ Colaor ”USET Defined Values | Available Characters | w | [ Export ] ’ Print ] [ Test ] I [0].4 l

Figure 5-19. Dialog where Speech Styles are Defined for Korean

Initially this dialog contains only one value: ‘Not Applicable’ which is seen in row one. Every

proposition in the semantic representations, including subordinate propositions, titles, footnotes,

etc., has a feature called ‘Direct Speech Style’, and initially that feature has a value of ‘Not

Applicable’. Linguists using TTA are able to define any values for ‘Direct Speech Style’ that are

relevant to their language. The dialog shown above includes the six Korean speech styles that

were mentioned earlier in table 5-2, but it also includes an additional style called ‘Procedural’

seen in row eight. The final chapter of the Avian Influenza text is procedural; a few sentences

of the computer generated English draft of that text follow:

Avian Influenza 5:1 You must protect your chickens and your animals from
this disease. You must work with the other people who live in your village. You
and the other people who live in your village must learn about this disease. If you
prevent this disease from spreading, your animals will be healthy.

Avian Influenza 5:2 You must do these things in order to prevent Avian
Influenza from killing you and your animals.

Avian Influenza 5:3 1) When you buy chickens and ducks at the market, you
must be very careful. Chickens and ducks have Avian Influenza often. When you
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cut the meat, use a special board. You must put only raw meat on that board.
You must not put on that board meat that you cooked. After you cook the meat,
wash your hands with soap thoroughly.

Avian Influenza 5:4 2) When you buy eggs at the market, you also must be
careful. Before you boil the eggs, wash them thoroughly. After you touch the
eggs, wash your hands with soap.

When this text was generated in Korean, it was found that texts of this type sound best if the
deferential speech style is used with the final verb, but the subordinate verbs must not be
marked with the honorific morpheme —2.4] [eu si] which generally occurs in deferential text.

For example, the final sentence of Avian Influenza 5:1 is shown below in example (5-3vi).

(5-3vi) Bt Odef=-0l o 9g-0l HX-= AE U4-2H
if. A you.Honor-Subj this disease-Subj spread-Comp block-if.B

HH=2-2 SE=-=-2 A&ot-2 20|-=LILC}.

You.Honor-Pos animal-Plural-Subj healthy.be-Future-Declarative.Deferential

‘If you prevent this disease from spreading, your animals will be healthy.’
If this example were standard deferential speech, the verb at the end of the protasis would
include the honorific morpheme —2.A] [eu si]. However, %2 A" [mag eu si myeon] in this
context makes the text sound strange, so an additional speech style called ‘Procedural’ was
added to the standard list of Korean speech styles. That value was then used to trigger the

addition of the deferential morphemes on main verbs, but that speech style blocks the addition

of ©A] [eu si] on subordinate verbs.

After the speech styles were defined, the speech style rules were used to specify when
each particular style should be used. The complete set of speech style rules for Korean is

shown below in figure 5-20.
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Each row in the dialog shown above is considered a separate rule. When these rules are
executed, TTA will look at the features associated with a proposition, and then look at the first
rule and see if the features specified in that row match the features of the current proposition. If
the proposition’s features match the features specified in the first row, then the proposition’s
‘Direct Speech Style’ feature will be set to the value specified in the last column of that row.
Since the first row in the table shown above in figure 5-20 does not specify any values for
‘Speaker’, ‘Listener’, ‘Speaker’s Attitude’, etc., that row will match every proposition in the
semantic representations. That row specifies that the ‘Direct Speech Style’ must be set to
‘Plain’. Therefore every proposition, including those that are not direct speech, will have its
‘Direct Speech Style’ set to ‘Plain’ by the first rule in this dialog. Then the next row in this table
will be examined to see if its features match the current proposition’s features. The second row
says that if the ‘Discourse Genre’ is ‘Procedural’, then the ‘Direct Speech Style’ must be set to
‘Procedural’. All of the propositions in chapter 5 of Avian Influenza have their ‘Discourse Genre’
feature set to ‘Procedural’, so the second row of this dialog will set the ‘Direct Speech Style’ to
‘Procedural’ for each of those propositions.

The rows at the top of this dialog are generally very generic and apply to many
propositions; the rows toward the bottom of the dialog tend to be very specific and apply in only
select situations. For example, as was mentioned above, when a young person speaks to an
older person of a different generation, the deferential style must be used, and this is indicated in
row four. That row specifies that when the speaker is younger than the listener and of a
different generation, the speech style must be deferential. So that row handles all the situations
where children speak to their parents, their teachers, and all other adults. Also mentioned
above was the fact that when someone speaks to a group of people, the speaker always uses
the deferential style regardless of his social status. So professors, pastors, political leaders,
etc., will use the deferential style when addressing a group of people. The tenth row of this

dialog states that when the ‘Listener’ is ‘Crowd’, the ‘Deferential’ speech style must be used
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regardless of the speaker. However, in Korean translations when Jesus addresses a crowd, he
traditionally is portrayed using the ‘Plain’ speech style. Therefore row twelve of this dialog
indicates that when the speaker is ‘Jesus’, he uses plain speech regardless of the audience. So
even if the ‘Listener’ is a crowd, when Jesus speaks, the plain speech style will be generated.
The one exception to the rule in row twelve occurs when Jesus speaks to God. When the
‘Speaker’ is ‘Jesus’ and the ‘Listener’ is ‘God’, row thirteen indicates that the ‘Speech Style’
must be ‘Deferential’. Similarly when a king addresses a crowd, he will use plain speech, and
this is indicated in row 25.

After the ‘Direct Speech Style’ feature has been set by the table of rules shown above,

a table spellout rule supplies the appropriate suffix to the final verb. The table for that spellout

rule is shown below in figure 5-21.

| Clause Direct Speech Style = Deferential or F'mcedurlal |

1. Plain 2. Intimate 3. Familiar 4. Blunt 5. Polite E. Defelrential
1. Declarative -C} -0 -0 — -0 5 =l
2. Intermogative - L_I; _D'I _u — _0'| (=} _gu );r
R = -0f -0f -0f oMz |-=HE
Figure 5-21. Table Spellout Rule that Supplies the Speech Style and lllocutionary Force
Markers

The table shown above has a column for each of the six speech styles mentioned earlier, and a
row for each of the illocutionary forces. Since procedural texts use the deferential style suffixes,
the last column of this table applies when the ‘Direct Speech Style’ is either ‘Deferential’ or
‘Procedural’. One cell in the table above contains a different value than the corresponding cell

in Table 5-2. The Declarative/Familiar cell in the spellout rule has -] [eo], while that same cell
in Table 5-2 above contains —H| [ne]. The reason for this difference is that the —4| [ne] value is
considered old fashioned; when people use the familiar style today, they use —°] [eo] rather
than -] [ne]. All of the morphemes listed in this table are used after closed syllables. When

these morphemes follow open syllables, morphophonemic rules are required to convert them
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appropriately, but those rules will not be presented here. Examples (5-3vii) through (5-3x)
below illustrate the application of the Styles of Direct Speech rules and this table spellout rule.

(5-3vii) Bt =ZIH-Jt ot=Z-JA  &-H
if. A someone-Subj sick-Comp become-if.B

Li-5 SAl =ci-ct.

1%.Sing-Obj immediately call-Imp.Plain

‘If someone becomes sick, call me immediately.’
Example (5-3vii) comes from Avian Influenza 4:5 in which a man named Paulos is talking to his
friend named Nano. In the semantic representation of this proposition, the ‘Speaker’ is ‘Man’,
the ‘Listener’ is ‘Man’, the ‘Speaker Attitude’ is ‘Familiar’ meaning that the speaker and listener
know each other, the ‘Speaker-Listener Age’ is ‘Essentially the Same Age’, and the ‘Speaker’s
Age’ is ‘Adult’. The first row of the Styles of Direct Speech dialog set the ‘Direct Speech Style’

to ‘Plain’, and no other rows in that dialog matched this proposition. Since the ‘lllocutionary

Force’ value is ‘Imperative’, the Plain/Imperative cell in the spellout table added —] 2} [eo ra] to
the verb stem -2 [bu reu]. A morphophonemic rule changed the verb stem $Z [bu reu] to
22| [bul leo], and then the suffix —{2} [eo ra] was changed to —2} [ra] by another
morphophonemic rule. The final result is =22} [bul leo ra].

(5-3viii) A -l A -5 E5sk-o A 8.

15t Sg.Deferential-to truth-Obj say.Honor-Comp Request-Imp.Deferential

‘Please tell me the truth.’
Example (5-3viii) comes from Kande’s Story 1:10 in which a girl named Kande is talking to her
mother. The proposition’s ‘Speaker’ is ‘Daughter’, ‘Listener’ is ‘Mother’, ‘Speaker Attitude’ is
‘Familiar’, ‘Speaker-Listener Age’ is ‘Younger — Different Generation’, and the ‘Speaker’s Age’ is
‘Child’. The first row of the Speech Styles dialog set ‘Direct Speech Style’ to ‘Plain’, but then the

fourth row changed ‘Direct Speech Style’ to ‘Deferential’. Since the ‘lllocutionary Force’ value is

‘Imperative’, the Deferential/Imperative cell in the table spellout rule added —2.4] & [eu se yo] to
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the verb stem 5= [ju]. Then a morphophonemic rule changed —2.4| & [eu se yo] to —Al| £ [se yo]
because it follows an open syllable. The final result is 54| £ [ju se yol.

(5-3ix) $2-= o ERIE IR A A3 -0yt 5 2.
1%t.Pl.Plain-Subjmoney-Object earn-in.order.to work-do-Comp start-must  Decl.Polite
‘We must start working in order to earn money.’

Example (5-3ix) comes from Kande’s Story 3:11 in which Kande’s younger sister named Falala

is speaking to Kande. The proposition’s ‘Speaker’ is ‘Sister’, ‘Listener’ is ‘Sister’, ‘Speaker

Attitude’ is ‘Familiar, ‘Speaker-Listener Age’ is ‘Younger — Same Generation’, and the

‘Speaker’s Age’ is ‘Child’. The first row of the Speech Styles dialog set ‘Direct Speech Style’ to

‘Plain’, and then the fifth row changed ‘Direct Speech Style’ to ‘Polite’. The proposition’s

‘lllocutionary Force’ value is ‘Declarative’, so the Polite/Declarative cell in the spellout rule

added the suffix =] 2. [eo yo] to the verb stem 3} [ha]. Then a morphophonemic rule changed
3}-0 & [ha eo yo] to 3l & [hae yo.

(5-3x) 2t 143 -5-0| 0l X -=-0 K-
if.A  2"-Pl-Subj these man-Pl-with sleep-if.B

OtOt= O  EX-=-0AHA &M HE 28 8ol A-2

maybe these man-Pl-from HIV virus-and
e 4-= -2 H-0L

other disease-Obj catch-Fut-Decl.Familiar
‘If you sleep with those men, you might catch HIV and other diseases from them.’

Example (5-3x) comes from Kande’s Story 3:14 in which a nurse is talking to Kande and her
younger sister. The proposition’s ‘Speaker’ is ‘Woman’, ‘Listener’ is ‘Girl’, ‘Speaker Attitude’ is
‘Neutral’ meaning that the nurse does not know Kande or her sister, ‘Speaker-Listener Age’ is
‘Older — Different Generation’, and the ‘Speaker's Age’ is ‘Adult’. The first row of the Speech
Styles dialog set ‘Direct Speech Style’ to ‘Plain’, then the third row changed ‘Direct Speech
Style’ to ‘Polite’, and finally row 24 changed ‘Direct Speech Style’ to ‘Familiar. The

proposition’s ‘lllocutionary Force’ value is ‘Declarative’, so the Familiar/Declarative cell in the
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spellout rule added the suffix =] [eo]. A morphophonemic rule changed —©] [eo] to —°F [ya] so

the final form is %< 7 ©F [olm eur geo yal].
5.4.2.2 Generating the Plain, Deferential and Polite Pronouns

The deferential pronouns are used whenever the ‘Direct Speech Style’ is ‘Deferential’.
Therefore, after the Styles of Direct Speech rules were executed as was described in the
previous section, the deferential pronouns are generated by a table spellout rule. The spellout

rule that inserts the plain and first person deferential pronouns is shown below in figure 5-22.

— - Noun Person = First
[MNoun Surface Realization = Unambiguous Pronoun | Clause Direct Speech Style = Deferential
T

I 1. First Perzon 2 Second Person | 3. Third Person Mazculine || 4. Third Person Feminine 5. Third Person Neuter E. First F‘ergon Deferential

1. Singular Lt [ e oA H
Z Plural &3] EEE e J3E ==

Figure 5-22. Table Spellout Rule that Inserts the Plain and Deferential Pronouns

[d{ 1

The deferential pronouns are in the last column of the table, and the features of that column

indicate that they will be used whenever a nominal’'s ‘Person’ feature is ‘First’ and the

proposition’s ‘Direct Speech Style’ is ‘Deferential’.

The polite second person pronouns are inserted by a similar table spellout rule which is

shown below in figure 5-23.

Moun Person = Second
Moun Surface Realization = Unambiguous Pronoun
Clause Direct Speech Style = Deferential or Polite or Procedural

Moun Mumber = Singular

Moun Type of Noun = Woman
Clause Direct Speech Style = Polite
Source Text = English Documents

1. Singular 2. Plural 3. Palite: t::u Wioman | 4. Palite to Man
1. 2nd Person Fronoun %l-)d .:,;I a_l _E_ .:,|.$ |:|.| |_4 .:,|.;l;'_| JJ:M
Figure 5-23. Table Spellout Rule that Inserts the Polite Second Person Pronouns®®

39 The last two entries in this table aren’t actually pronouns; they are terms of address which literally
mean ‘aunt” and ‘uncle’. These terms are used as substitutes for a second person pronoun when using

polite speech.
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The rule shown above inserts only the second person pronouns. The last two columns in the
table have a feature that specifies that they only apply when the ‘Source Text’ is ‘English
Documents’. There are multiple source text databases for this project. One source text
database includes all the community development articles such as Infected Eye published by
World Vision, Kande’s Story published by Shell Publishing, and Avian Influenza published by
the Indonesian branch of The Summer Institute of Linguistics. Another source text database
includes all the biblical books, another database includes the Grammar Introduction texts, etc.
The rule shown above does not insert ©}5= 1 [a ju meo ni] or ¢} 4 [a jeo ssi] unless the
‘Source Text’ is one of the community development articles because these titles were not
considered appropriate in the biblical texts*.
5.4.2.3 Generating the Titles

The titles that were mentioned above in section 5.4.1.3 are generally inserted by

Pronoun Identification Rules. For example, the rule that inserts ™1 [eo meo ni] when

someone is speaking to his mother is shown below in figure 5-24.

Clause Listener = Maother
Clause Direct Speech Style = Deferential

CAD [NF'- N-ET ]

Moun Person = Second
Moun Surface Realization = NOT Big Pro Plus i

(%) Dutpar STuctoe [ CUEY T ST |

cvo e noa
o U

Figure 5-24. Pronoun ldentification Rule that Inserts ©1™ Y [eo meo ni]

40 For example, in Luke 2:35 a man is talking politely to Mary and says “You(Mary) will be sad.” The
generated text is A1 1|-9- &= 7l o] &, If the term of address ©}5= 1] were used rather than &1,
the text would sound strange.
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The rule shown above applies whenever a proposition’s ‘Listener’ is ‘Mother’, the ‘Direct Speech
Style’ is ‘Deferential’, the nominal’s ‘Person’ value is ‘Second’, and the nominal’s ‘Surface
Realization’ value is anything other than ‘Big Pro Plus’. Whenever that situation is found, the
word ¢ ™ 14 [eo meo ni] ‘mother’ is inserted into the text. This rule applied in many places, one
of them being Ruth 1:10 where Naomi’s daughters-in-law said to her, “We want to go to your
people with you.”

(5-3xi)M5l-=-2 HO{LI-2t & HOILI-2  AME-S-0H J-12 A-sLIt

15t Pl.Def-PI-Subj mother-with mother-Pos person-PIl-to  go-Comp want-Decl.Def

‘We want to go to your people with you.’

This rule applied twice in this particular sentence, the first time was in the phrase O HL| 2+ &
[eo meo ni wa ham kke] ‘with you(mother)’, and the second time in the phrase ({{L|2)
A e S0l Al [eo meo ni ui sa ram deur e ge] ‘to your(mother’s) people’. Similar rules insert most
of the other titles mentioned earlier. The rule that inserts 2L| [eon ni] ‘older sister’ when a

younger sister talks to an older sister is shown below in figure 5-25.

Clause Speaker = Sister
Clause Listener = Sister
Clause Speaker-Listener Age = Younger - Same Generation

C-lly I:NF'- N-.'i :|

| Moun Person = Second |

{(*) Output Struckure [ Copy thiz Structure

C-ly | NP- I-2A
il

Figure 5-25. Pronoun Identification Rule that Inserts L[ [eon ni]

The rule shown above applied in Kande's Story 1:2 as shown below in example (5-3xii)

(5-3xi)) QILI-= OHU-9 HYL-2 -1 UA-0R?
257



Older.Sister-Subj mother-Pos secret-Obj know-Imperf-Interrogative.Polite
‘Do you know mother’s secret?’

Although many of the titles used in Korean can be generated by TTA, there are
certainly many others which cannot be generated. For example, one of the titles mentioned
above is AFEE [sa mo nim] ‘teacher's wife’ and is used when talking to the wife of one’s
teacher or pastor. Since the feature called ‘Listener’ does not have a value called ‘Wife of
Teacher’ or ‘Wife of Pastor*!, TTA is not able to generate that particular title.
5.4.2.4 Generating the Honorific Vocabulary

When a particular Korean concept has both a plain form and an honorific form such as
119} [jip/daek] ‘house’ mentioned above, the source concept is linked to the Korean plain form
because the plain forms are used much more frequently than the honorific forms. Then
structural adjustment rules look at the environment and decide whether or not an honorific form
should be used. For example, as was mentioned above, the usual Korean word for to die is

=Tt} [juk da]. However, when someone talks about his mother or father dying, the verb
&°}7}t} [dor a ga da] must be used. The rule shown below in figure 5-26 looks for the verb =
[jluk] and changes it to &=°}7} [dor a ga] if the topic of the sentence is either FATHER-A or

MOTHER-A.

41 A complete list of all the values for the feature called ‘Listener’ can be seen in table 3-20 in section
3.3.2.5.6.
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[ Noun Phrase Grammatical Relation = Topic |

father- A - 512 OMH A
mother - & - 583, HHL|
father

C- | MP-5 M-A VP- -
OFEH Al =

(%) Output Structure [ Copy thiz Structure ]

c- |nP-s VP- V-
e W || o |

Figure 5-26. Structural Adjustment Rule that Changes =5 [juk] to &©<}7} [dor a ga] if the Subject
is FATHER-A or MOTHER-A

father
M-AY
OFE A

The rule shown above applied in many places, one of them being in Kande’s Story 1:12
mentioned earlier in example (5-3xii), and also in Kande’s Story 2:17 which is shown below.
(5-3xiii) & S0l HAHLI-HM= SO0tIb-AI-A-LC}.

a.few.days after mother-Subj.Honor die-Honor-Past-Decl.Plain
‘A few days later mother died.’

(A= —> &)

In order to change the plain form of a verb to the honorific form, the Theta Grid
Adjustment rules are used. Shown below in figure 5-27 is one of the structures in the Theta

Grid Adjustment rule for TALK-A. That rule changes the plain verb %3}t} [mal ha da] ‘to speak’

ud e

to the honorific form 2% =2]t} [mal sseum deu ri da] which signals respect to the person that

will be talked to. This verb is required whenever someone says that he will speak to a father or

mother.
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father- A - 512 OHHA
mother - & - 553, HHL|
|

talk father

C- MP-p VP- V-A MP-d  M-A
=l | OFH Al

[ Noun Phrase Semantic Role = Destination |
(%) Dutput Structure [El:lp_u thisz Structure]

talk father  |nser

C- MP-p VP- W-A MP-d  M-A Adp-
el OFH AL -]

ul o

Figure 5-27. Theta Grid Adjustment Rule that Changes = 3}t} [mal ha da] to &% =2t} [mal

sseum deu ri da] when a Child Speaks to a Parent
The rule shown above applies when someone says something like, “I will talk to my father.” The
event must be TALK-A and the ‘Destination’ NP must contain either MOTHER-A or FATHER-A.
An example illustrating the application of this rule is in Kande’s Story 1:3.
(5-3xiv) fel-=  OHHU-H ZSEcH-0F off.

15t PI-Subj mother-to talk.Honor-must-Decl.Intimate
‘We must talk to our mother.’

In this example Kande is speaker to her younger sister, so the ‘Direct Speech Style’ is ‘Intimate’.

Since Kande is talking about talking to her mother, she must use the verb that shows respect,

a2~
=

42> 2]t} [mal sseum deu ri da], rather than the plain form =3&}t} [mal ha da]. Another verb

42231 [mal sseum ha da] is used when someone says something like, “Did our uncle say ..."

The Theta Grid Adjustment rule for SAY-A is used to change &3}t} [mal ha da] to &3t}

[mal sseum ha da] as shown below.
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=

uncle say
C- I:NF'-S M-AM VP- W-C
| Al |:||-=r

L R —

| Moun Phrase Grammatical Relation = Topic |

) Oukput Stucture [ Copy thiz Structure ]
uncle say

- I:NF'-S M-AY ] I:"JF'- -G :|
g P2t
| —

Figure 5-28. Structural Adjustment Rule that Changes &3}t} [mal ha da] to 25 3}t} [mal
sseum ha da]

ne <=
[al]l

The rule shown above applied in Kande’s Story 3:10.

(5-3xv) Zetet-= ZHCI-0lAH "&E-HAH= 2= OE &-2=2
Falala-Subj Kande-to “Uncle-Subj.Honor 1%.PI-Subj other house-to

Ol AboH—0F2F B -0t ZEoH-AI-A-0{ 27" et S-ACH  (AI-A->R)

move-must-Comp say-Honor- Past Inter.Polite Comp ask- Past-DecI.PIaln

‘Falala said to Kande, “Did our uncle say that we must move to another house?”
The rules shown here and many others are generally able to express the various degrees of
honorifics to the relevant arguments.
5.4.2.5 Generating the Honorific Grammatical Relation Markers

In the Korean lexicon a feature was defined for Korean nouns to distinguish the nouns
that require the honorable morphemes from the nouns that do not take the honorable
morphemes. Figure 5-29 below shows a subset of the Korean nouns in the lexicon that was

developed for this project. This subset shows most of the nouns that require honorable

morphemes.

261



Stems Glozzes T akes Honorable Morphemes
& IS At pastor Tes
e I = parent Yes
SELI Pl Haly-Spirit Tes
480 Aoy a woman's mother-in-law Tes
586 = et Yahweh Tes
BO4 o 5=y Jesus Yes
825 | FHLtL God e

Figure 5-29 Nouns in the Korean Lexicon that Require Honorable Morphemes

Noticeably absent from the list above are the words ©1™ 1 [eo meo ni] ‘mother’, ¢} H =] [a beo ji]
‘father’, % [wang] ‘king’, and 1% [yeo wang] ‘queen’. For this project it was decided that when
a narrative talks about a mother, father, king or queen, the honorable suffixes should not be
used, but when someone talks directly to a mother, father, king or queen, the honorable suffixes
certainly must be used. Examples illustrating this distinction are found in Esther 1:1 and 1:19,
which are shown below.
(5-3xvi) AAINA -2 sA-2te SA-0l J_-= NI SZ-0M &-A%-Ct.
Xerxes king-Subj Susa-named city-at be-Rel he palace-in live-past-Decl.Plain
‘King Xerxes lived in his palace that was in a city named Susa.’
(5-3xvii) et tHE-HMAMN= M "8-=  Hotl-A-0F ot—-=LICt
therefore king-Subj.Honor new law-Obj decide-Honor-must-Decl.Deferential
‘Therefore you(king) must decide(write) a new law.’

Example (5-3xvi) above comes from Esther 1:1, and it describes King Xerxes. In the Korean

text, no honorific morphemes are used; the standard subject marker — [eun] is used after %
[wang] ‘king’, and the honorific morpheme —2.A] [eu si] does not occur after the verb stem %+

[sal]. In example (5-3xvii) above which comes from Esther 1:19, a man is talking directly to King

Xerxes. The direct speech includes the honorific subject marker —71 4 = [kke seo neun] as well
as the honorific marker —2.A] [eu si] after the verb stem % 3} [jeong ha] ‘to decide’. Also in that

sentence the nominal that is realized with a second person pronoun in English is realized in

Korean with ™%} [dae wang] ‘great king’. The structural adjustment rule which marks second

262



person pronouns so that they take the honorable morphemes when the ‘Listener’ is ‘King’ or

‘Queen’ is shown below in figure 5-30.

Clause Listener = King or Queen
Clause Direct Speech Style = Deferential

c-5D I:NF'- N-.|2 ]

| [Moun Person = Second |
(%) Output Stucture [ Copy thiz Structure

c-5D I:NF'- M- 2“|f' ]

Moun Person = Second
Moun Takes Honorable Morphemes = Yes

Figure 5-30. Honorable Morphemes must be Used when Talking to a King or Queen
Another structure in the same structural adjustment rule applies whenever the ‘Listener’ is
‘Father’ or ‘Mother’, and the ‘Speaker’ is ‘Adult Daughter’, ‘Adult Son’, ‘Daughter’, or ‘Son’, and
the ‘Speech Style’ is ‘Deferential’.

When a noun that takes honorable morphemes is marked with the indirect object marker

- 7l [e ge], that marker must be changed to the honorable form —7| [kke] unless the noun is a

first person pronoun. The structural adjustment rule that changes this grammatical relation

marker from the plain form to the honorable form is shown below in figure 5-31.
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Moun Person = NOT First
Moun Takes Honorable Morphemes = Yes

c- [np- Ny Adp
~0fl Al

(%) Dutput Structure [ Copy this Structure ]

C- [NP- N-1Y Adp-
il

Figure 5-31. Structural Adjustment Rule that Changes —°1| 7] [e ge] to =7 [kke] for Honorable
Nouns

The rule shown above applied in many places, one of them being Kande’s Story 1:6 which is
shown below in example (5-3xviii).

(5-3xviii) OILIN-="N-= OttH XI=TH HIZ -0l CHot A Zot-11
Iniko-Subj “1%.Sg.Def-Subj father-to.Honor secret-about  tell-Comp
-5 LICH" 2t 2oH-A-Cf.
want-Decl.Deferential Comp say-Past-Decl.Plain
‘Iniko said, “1 want to tell our father about the secret.’

In the example shown above, ¢} #| [a beo ji] ‘father’ is marked with the honorable indirect
object marker —7| [kke] rather than the plain marker —oi| 7] [e ge]. However, the rule shown
above must not apply if the nominal that takes the honorable indirect object marker —7| [kke] is

in a subordinate clause, and the subject nominal in the matrix clause also takes the honorable
morpheme. Therefore when this situation is found in the semantic representations, a structure
bleeds the rule shown above and does not let it apply. That structure is shown below in figure

5-32.
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[ Noun Phrase Grammatical Relation = Topic |

| Moun Takes Honorable Morphemes = Yes |

¢ [wps wy | e [re- noay ade
! : | — 01l Al

Moun Person = NOT First -
() Dutput Structure | Noun Takes Honorable Morphemes = Yes

C- |NP-S N-Y c- [np- -1y Adp-
~Gll Al

Figure 5-32. Structural Adjustment Rule that Prevents Changing —°l| 7| [e ge] to -7 [kke] if
Subject of Matrix Clause also takes Honorable Morphemes

The rule shown above applied in many places, one of them being Daniel 4:24 which is shown
below in example (5-3xix).

(5-3xix) otLIE-HAM=  SHA-OIAH CHE-0H e Ld-5-28 o-&=5
God-Subj-Honor angel-to  king-to certain thing-PI-Obj do-Comp

FHG-A-A-sLIT (A= —>R)

order—Honor-Past-Decl.Deferential
‘God commanded the angels to do certain things to you(king).’

In the example shown above, the indirect object in the object complement clause is ™% [dae
wang] ‘great king’, and generally tH$} [dae wang] ‘great king' must be marked with the
honorable indirect object marker —7] [kke]. However, since the subject of the matrix clause is
&g [ha na nim] ‘God’, and since 3}1d [ha na nim] ‘God’ requires the honorable affixes,
] <} [dae wang] ‘great king’ in the subordinate clause must not be marked with the honorable
indirect object marker —7| [kke]. So this rule bleeds the previous rule and does not allow tl %

[dae wang] ‘great king’ to be marked with —7| [kke].
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This section described the five methods of encoding Korean honorifics. Section 5.4.1
described each of the five methods of signaling honor and examples were provided. Then
section 5.4.2 discussed the features in the semantic representations that are pertinent when
generating Korean honorific morphemes, and the rules which generate those morphemes were
presented. There are certainly some honorific forms which TTA is not able to generate because
the necessary information isn’t available in the semantic representations. The most notable
example of this is the numerous titles that Korean speakers use in places where an English
speaker would use the second person singular pronoun or the listener's name. Section 5.4.2.3

mentioned that TTA is unable to generate a title such as A}X.F [sa mo nim] ‘teacher’s wife’

because the feature called ‘Listener does not have a value called ‘Wife of Teacher. However,
TTA is able to generate many of the titles, as well as the other honorific morphemes.

5.5 English Questions

This section will discuss English question formation in detail. The model for question
generation adopted here is essentially identical to the model proposed by the Principles and
Parameters theory and described thoroughly by Haegeman (1994:297-306). Therefore the
details of English question formation will not be discussed. Instead this section will present the
concepts and features used in the semantic representations for questions, and then the English
rules that generate the proper surface forms will be described. The movement required during
English question construction is extensive, so it will be discussed in detail.

5.5.1 The Concepts and Features of Content Questions in the Semantic Representations

TTA’s ontology currently includes five question concepts that are event attributes:

e  WHERE-A,
e  WHEN-A,
e  WHY-A

¢ HOW-A, and

e HOW-LONG(time)-A.
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These event attributes always occur in event attribute phrases. There is an additional question
concept in the ontology that is an object attribute:
¢ HOW-MUCH/MANY-A.

This concept always occurs in object attribute phrases which modify an object. The concept
WHICH could have been another object attribute, but instead it is indicated by the object
Participant Tracking value of ‘Interrogative’ as was described in section 3.3.2.1.2.

Noticeably absent from this apparatus are the question concepts WHO and WHAT. In
TTA’s semantic representations, the English concept WHO is seen as the equivalent of which
person. Therefore there is no concept WHO in TTA’s ontology. Instead WHO is indicated in
the semantic representations by marking the object PERSON-A with a Participant Tracking
value of Interrogative. For example, the semantic representation of Who read this book? is

shown below in figure 5-33.

person read book .
Proposition I:OhjEmF'hrase Object :I[E'v'entF'hrase Event :II:OrJJEI:TF'hraSE Object :| period

| Participant Tracking = Interrogative |

[ locutionary Force = Content Interrogative |

Figure 5-33. Semantic Representation of Who read this book?
Similarly there is no question concept WHAT in TTA’s ontology. The concept WHAT is
indicated in the semantic representations by marking the concepts THING-A or THING-B with a
Participant Tracking value of Interrogative. THING-A is used for physical objects that can be
held or seen; THING-B is used for abstract objects as in John said many things. An example
illustrating THING-A marked with a Participant Value of Interrogative is shown below in figure 5-
34. That figure shows the semantic representation of What did John read?

John read thing .
Froposition [OhjectPhrase Object ][E'v'entF'hrase Event ][OhjectPhrase Object ] period

| lllocutionary Force = Content Interrogative | | Participant Tracking = Interrogative |

Figure 5-34. Semantic Representation of What did John read?
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All objects other than PERSON-A, THING-A, and THING-B that have a Participant Tracking
value of Interrogative require the insertion of the English interrogative article which. For
example, the semantic representation for Which book did John read? is shown below in figure
5-35.

John read book ;
Proposition [Ohjen:tF'hrase Ohject ][EventPhrase Event :I[ObjectPhrase Ohject ] period

| llocutionary Force = Content Interrogative | | Participant Tracking = Interrogative |

Figure 5-35. Semantic Representation of Which book did John read?
The semantic representations for questions that include an interrogative event attribute
always include an event attribute phrase with the interrogative event attribute embedded. For
example, the semantic representation of When did John read a book? is shown below in figure

5-36.

John read book when .
Froposition [Objel:tPhrase Object ][EventPhrase Event ][ObjedPhrase Ohject ][Event.l\tlribute Fhrase Event Attribute ] period

|—Illocuti0nar3.r Force = Content Interrogative |

Figure 5-36. Semantic Representation of When did John read a book?

The semantic representations for Where/Why/How/How long did John read a book? are
essentially identical to the semantic representation shown above in figure 5-36, except that the
appropriate event attribute is inserted into the event attribute phrase.
5.5.2 The Concepts and Features of Yes/No Questions in the Semantic Representations
Yes/No questions are indicated in the semantic representations simply by marking a
proposition’s ‘lllocutionary Force’ with ‘Yes/No Interrogative’; no additional concepts or features
are required. For example, the semantic representation of Did John read a book? is shown
below in figure 5-37.

John read book
Proposition [Ohjen:tF'hrase Object ]I:EventF'hrase Event ][Ohjen:tPhrase Object ] period

[ llocutionary Force = Yes-No Interrogative |

Figure 5-37. Semantic Representation for Did John read a book?
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As seen in figure 5-37 above, yes/no questions are comprised of the same concepts as the
declarative form, but the proposition’s ‘lllocutionary Force’ value is set to ‘Yes/No Interrogative’
rather than ‘Declarative’?.

As was stated in section 4.4.4, the CP and CP-Spec nodes are not included in the
semantic representations. Therefore a rule for English must insert those nodes into all
propositions that have an lllocutionary Force value of either Content Interrogative or Yes/No
Interrogative. The structure that performs that insertion was shown in figure 4.42. After those
two nodes have been inserted into a question, the movement rules are able to move the
appropriate constituents to the proper node. However, before the movement occurs, the
necessary interrogative forms and the interrogative auxiliary must be generated. The process
of generating English interrogatives will be described in the following section.

5.5.3 The Process of Generating English Surface Structure for Questions

The process of generating English questions can be divided into three steps: 1) insert
the interrogative auxiliary do under certain conditions, 2) insert the interrogative article which
under certain conditions, and 3) move the appropriate constituents to CP and CP-Spec. These
three steps will be described in detail.

5.5.3.1 Generating the Interrogative Auxiliary do

In order to generate the proper surface forms for English questions, the interrogative
auxiliary do must be inserted under the following conditions:

e The tense must be either past or present. If the tense is future as in When will John
read a book?, then the interrogative auxiliary do is not required.

e The aspect must not be imperfective. If the aspect is imperfective as in Why is John
reading that book?, then the imperfective auxiliary be is required rather than the

interrogative auxiliary do, and be will be moved to CP rather than do. If the aspect is

42 TTA’s semantic representations don’t include facilities for tag questions.
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anything other than imperfective as in Why did John start/stop/finish reading that book?,
then the auxiliary do is required.

e The mood must be Indicative. If the mood is a value other than Indicative as in When
should/might/must John read the book?, then the interrogative auxiliary do is not
required.

e The subject nominal must not be the interrogative nominal. If the subject NP contains
the interrogative element as in Who read this book? or Which student read this book?,
then the auxiliary do must not be inserted.

e The main verb must not be be. If the main verb is be as in Where is John?, then the
auxiliary do is not required.

The structural adjustment rule that looks for each of these situations and appropriately inserts
the interrogative auxiliary do is shown below in figure 5-38. That rule has four structures. In all
of the rules that have multiple structures*® in TTA’s grammar, the structures are always
executed from last to first. The reason for this is so that the latter structures are able to bleed
the earlier structures. The early structures do the real work intended by the rule, and the latter
structures contain specific constructions where the rule must not be applied. In this particular
structural adjustment rule, the last three structures bleed the first structure and prevent it from
applying in particular situations. If none of the latter three structures match the current semantic
representation, then the first structure will be executed and insert the auxiliary do. The first

structure for this rule is shown below in figure 5-38.

43 Each of the Theta Grid Adjustment rules, Structural Adjustment rules, Movement rules, and Pronoun
Identification rules may have up to 99 structures.
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Werb Target Tense = Past or Present
Verb Target Aspect = NOT Imperfective
Verb Type of Auxiliary = Unspecified

C-(ll [“u"F’- W-Pi. ]

| Clause lllocutionary Force = Content Interrogative or Yes-Mo Interrogative

(%) Dutput Structure [ Copy thiz Structure ]

4

Inzert
c-C | VP- ‘-«'-_F'UII‘-J.IA.I'-JI V- Pi.
do

| Verb Type of Auxiliary = Interrogative Auxiliary

Figure 5-38. Structural Adjustment Rule that Inserts the English Interrogative Auxiliary do
The rule shown above looks specifically for verbs that have a tense value of past or present, an
aspect value that is anything other than imperfective, and a proposition that has an illocutionary
force value of either content interrogative or yes/no interrogative. When all those conditions are
satisfied, this rule will insert the verb do, and set a feature to mark it as an interrogative
auxiliary. Subsequent rules will move the interrogative auxiliary appropriately. This rule applied
in many places when the English text was generated, a few of those places being: Clauses
1:92 What did John read? Clauses 1:93 When did John read a book? Clauses 1:97 Which
book did John read? Clauses 1:98 To whom did John give a book? Clauses 1:99 Which book
did Mary want John to read? Clauses 1:100 Did John read a book? Clauses 1:102 Does John
want to read a book? Kande’s Story 1:2 Do you know mother’s secret? Avian Influenza 1:5
How does this disease spread?

This rule has three additional structures which bleed the first structure. The structure
shown below is in the same rule that is shown in figure 5-38 above, but the second structure is

displayed. The second structure bleeds the first structure and prevents the interrogative
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auxiliary do from being inserted when the subject of the sentence contains the interrogative

nominal.

[ Clause lllocutionary Force = Content Interrogative |

| Moun Phrase Grammatical Relation = Subject |

[ Noun Participant Tracking = Interrogative |

C-C [NF'-S M-0 ]

(%) Output Stuctue Copy thiz Structure ]

c-C I:NF'-S M-.Q ]

Figure 5-39. Structural Adjustment Rule that Prevents do Insertion when Subject is who, what or
which X

The structure shown above does not change anything in the proposition; it simply bleeds the
first structure so that the interrogative auxiliary do will not be inserted when the subject nominal
is marked as ‘Interrogative™4. This structure applied in the following places: Clauses 1:91 Who
read a book? Luke 8:45 Who touched me? Luke 10:36 Which man acted like this man’s

neighbor? Genesis 27:33 Before you came into my tent, who brought food to me?

44 English speakers can say something like “Who DID read this book?”, but that construction is unusual
and requires a particular setting such as the following: A teacher is addressing a group of students who
were supposed to read a book, but the teacher believes that very few if any of the students actually read
the book. In that situation the teacher might ask the class, “So who did read this book?” TTA’s semantic
representations aren’t able to capture the subtleties of situations such as these because the underlying
presupposition is not overtly encoded in the semantics. Detailed discussions of contrastive stress and
presupposition may be found in the following two articles: 1) Atlas, J. and Stephen Levinson. 1981. It-
clefts, Informativeness, and Logical Form. In: P. Cole, Editor, Radical Pragmatics, Academic Press, New
York. 2) Prince, E. 1978. A Comparison of wh-clefts and it-clefts in Discourse. Language, Journal of
the Linguistic Society of America Baltimore, Maryland. 54:4 pp. 883-906.
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The third structure of this rule is shown below in figure 5-40. Similar to the second
structure, it does not change anything in the semantic representation; its only purpose is to

prevent the first structure from applying when the main verb is be.

be
c-C | VP- W-A
| be

Clause lllocutionary Force = Content Interrogative or Yes-Mo Interrogative

(%) Output Stucture [ Copy thiz Structure ]
be

c-C | VP- VA
be

Figure 5-40. Structural Adjustment Rule that Prevents do Insertion when the Main Verb is be

This structure applied in many places, a few of them being: Clauses 1:103 Is John able to read
a book? Infected Eye 1:2 Is some sand in my eyes? Ruth 1:19 Is this woman Naomi? Ruth
2:5 Who is that woman? Ruth 2:10 Why are you kind to me? Esther 4:5 Why are you sad?

The final structure of this rule is shown below in figure 5-41. It checks if the
imperfective auxiliary has been inserted into a content question. If so, it changes the feature on

the auxiliary from Aspectual Auxiliary to Interrogative Auxiliary.

—— 1 Verb Type of Auxiliary = Aspectual Auxiliary |}

|
C-T [VF'- V-A v-.i ]

[ Verb Aspect = Imperfective |

Clause lllocutionary Force = Content Interrogative or Yes-Mo Interrogative I_
= T ILTELT S TITICTLrE [P TS IO

cc [w- v ] \

[ Verb Type of Auxiliary = Interrogative Auxiliary |
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Figure 5-41. Structural Adjustment Rule that Marks the Imperfective Aspectual Auxiliary be as
the Interrogative Auxiliary

The structure shown above simply changes the feature value called ‘Type of Auxiliary’ from
‘Aspectual Auxiliary’ to ‘Interrogative Auxiliary’. The aspectual auxiliary is be rather than do,
and it was inserted by an earlier rule that deals with aspect. However, when the aspect of a
question is imperfective, English requires be in the question rather than do. Subsequent
interrogative movement rules will move the aspectual auxiliary be because it is now marked as
Interrogative Auxiliary. This structure applied in the following places: Luke 1:21 Why is
Zechariah staying in the holy room for a long time? Genesis 21:17 Hagar, why are you crying?
Genesis 32:17 Where are you going? Daniel 4:35 Why are you doing these things?

5.5.3.2 Inserting the Interrogative Article which

Objects which have a Participant Tracking value of Interrogative require the word which
to be inserted. This insertion is accomplished by the table spellout rule shown below in figure 5-

42.

| Moun Participant Tracking = Interrogative |
I

1. Firzt Mention 2 Routine [ 3. Interrogative

1. Singuilar i flﬁ,e ’Wﬁlclﬁ,

2Pl come the which
Figure 5-42. Table Spellout rule that Inserts English Articles

The word which generally is not called an article by English grammarians, but since it occupies
the same position as articles and is mutually exclusive with articles, this rule inserts which with a
label of Article. Then the PSR for NPs positions it properly. Two additional spellout rules are

necessary to convert which person t0 who/whom, and which thing to what. Those spellout

rules are very simple and will not be shown here.
5.5.3.3 Movement Required for English Questions
As was mentioned above, the movement required by English questions is extensive.

Fourteen different structures were required to deal with all the possible constructions. Ten
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structures deal with content questions, and four structures deal with yes/no questions. Since
these fourteen structures are in a single movement rule, TTA’s grammar will execute them from
last to first. The discussion here will present them in the same order that they are executed by
TTA’s grammar — from last to first. As was mentioned above, the latter structures are often
used to bleed the earlier structures. In this particular rule no bleeding is necessary, but the
latter structures handle very specific constructions while the earlier structures handle very
generic constructions.
5.5.3.3.1 Movement Required for English Yes/No Questions

The last structure for English yes/no question movement is shown below.

| Clause lllocutionary Force = Yes-Mo Interrogative |

: |
c-Y I:NF"-C ] I:"u"F'-c ] I:"u"F"- INFL "u"-F.-| Verb Target Tense = Future

be 17

(%) Output Stucture [ Copy thiz Structure ]

CY | NP-C VP-c VP- |-T:J-FL 1Iu':F
be

1 1

Figure 5-43. Structure 14 in the Interrogative Movement Rule
The structure above applies only to yes/no questions that have a main verb of be with future
tense. When that structure is found, the INFL node will be moved to CP. This structure applied
in Genesis 24:49 Will you be kind to my master?
When the main verb is be but the tense is present or past, then both INFL and be must

be moved to CP. The structure that performs that task is shown below in figure 5-44.
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| Clause lllocutionary Force = Yes-Mo Interrogative |

C-Y | NP-C VP-c VP- |-T:J-FL ;u':-
be

|

(%) Output Structure

[ Copy thiz Structure ]

CY | MP-C VP-c VP- I-r;l_FL ‘u’
be

4
I

|

Figure 5-44. Structure 13 in the Interrogative Movement rule

The structure shown above is similar to the structure shown in figure 5-43 above, but it is more

generic because the tense is not specified. Since the previous structure handled all the future

tense cases, the tense of be does not need to be specified in this structure. This structure

applied in places such as the following: Clauses 1:103 Is John able to read a book? Infected

Eye 1:2 Is some sand in my eyes? Ruth 1:19 Is this woman Naomi?

The next structure looks specifically for yes/no questions that have a Mood word. The

mood words are inserted by the table spellout rule shown below in figure 5-45.

1. Drefimite: Potential

2. Probable Paotential

3. 'might' Patential

4, 'should' QObligation

B. permizsive ‘may’

E. ‘could' Enablement

1-Maood § o finitely

probably

might

should

may

could

Figure 5-45. Table Spellout Rule that Inserts English Mood Words

The table shown above inserts the appropriate mood word with a label of Mood. Then the

structure shown below in figure 5-46 looks for yes/no questions that have a Mood word.
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| Clause lllocutionary Force = Yes-Mo Interrogative

cY [Np-c ] I:"u"F'-c: ] [w- Mood ]

(%) Output Structure [ Copy this Structure

I

1 ]

Figure 5-46. Structure 12 in the Interrogative Movement Rule

When the mood is ‘might’ as in John might read this book, ‘must’ as in John must read this
book, ‘should’ as in John should read this book, or permissive ‘may’ as when a parent says
John may read this book, the Target Tense/Aspect/Mood rules for English set the ‘Target Tense’
feature to ‘Unspecified’. Therefore the INFL node for these moods is blank. When this is the
case, the movement rule shown above simply moves the Mood word from the VP to CP. The
rule shown above applies in situations such as: Clauses 1:101 Should John read a book? Ruth
2:2 May I go to a kind person’s field in order to glean barley? Ruth 2:7 May | glean barley
behind the workers? Genesis 4:9 Must | always take care of my younger brother?

The most generic movement rule for yes/no questions is shown below in figure 5-47.
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| Clause lllocutionary Force = Yes-MNo Interrogative |

cY [NF'-C ] [‘"’F"': -| |',,“,F._ e Vll ] “

[ Verb Type of Auxiliary = Interrogative Auxiliary

(%) Output Stucture [ Copy thiz Structure ]

cY [Np-c ] I:"JF'-E: ] [w- INFL V-1 ]

I ! I

Figure 5-47. Structure 11 in the Interrogative Movement Rule

The structure shown above moves the INFL node to CP, and it also moves the optional
Interrogative Auxiliary to CP if one is present. Examples of Yes/No questions that include the
do auxiliary follow: Clauses 1:100 Did John read a book? Kande’s Story 1:2 Do you know
mother’s secret? Kande’s Story 1:10 Does father have AIDS? Kande’s Story 3:10 Did our
uncle say that we have to move to another house? Examples of Yes/No questions that do not
include the do auxiliary include the following: Kande’s Story 2:13 If | touch mother, will | catch
AIDS? Esther 7:8 Will you attack the queen while I'm with her in the palace? Genesis 18:24 If
fifty righteous people live in that city, will you destroy it?

5.5.3.3.2 Movement Required for English Content Questions

Structures 1 through 10 in the current movement rule deal with movement in content
questions. These structures will be described in reverse order because that is how they are
executed. As with the structures that deal with yes/no questions, these structures are ordered
so that the more specific constructions are handled by the latter structures, and the more
generic constructions are handled by the early structures. The most specific content question

movement structure is shown below in figure 5-48.
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| Clause lllocutionary Force = Content Interrogative |

| Verb Target Tense = Future |
!Aduerh Location in Clause = CP-Spec |_

C-C | NP-C VP-c WP- |-[:J-FL 1;-';--F AdvP- .;'-":I:-:l'-.-'-I!
be

(%) Output Structure [ Copy thiz Structure ]

C-C | NP-C VP-c WP- INFL W-F. AdvP-  Adv-c
e Delete Delete

T * ! |

Figure 5-48. Structure 10 in the Interrogative Movement Rule

The structure shown above in figure 5-48 looks for content questions that include a content
question event attribute word such as when, where, why, how or how long, and also have a
main verb of be with future tense. When that construction is found, INFL is moved to CP and
the content question word is moved to CP-Spec. This structure has applied in only one location
in the semantic representations that have been developed: Luke 1:34 How will | be able to give
birth to a son?

The next structure is very similar to structure 10 shown above, but it is slightly more
generic in that the tense of be is unspecified. Structure 9 of the interrogative movement rule is

shown below in figure 5-49.
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| Clause lllocutionary Force = Content Interrogative |

e

INFL W-. AdvP-  Adv-c
be

(%) Output Struckure

[ Copy thiz Structure ]

1

il

IMFL /- AdvP-  Adv-.c
ba Delete Delete

Figure 5-49. Structure 9 of the Interrogative Movement Rule

This structure moves both INFL and be to CP, and moves the interrogative event attribute to

CP-Spec. This rule applied in many situations including the following: Ruth 2:10 Why are you

kind to me? Genesis 3:9 Where are you? Genesis 4:9 Where is your younger brother named

Abel?

The eighth structure is similar to the ninth structure, but it looks for propositions that

have a nominal with a Participant Tracking value of Interrogative. That structure is shown below

in figure 88.

| Clause lllocutionary Force = Content Interrogative

| Nnun Participant Tracking = Interrogative

T 2 )]

{®) Output Stucture

Copy this Structure

1 t

SIS0 [ 9 i

Figure 5-50. Structure 8 of the Interrogative Movement Rule
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This structure applied in many places, a few of them being: Ruth 2:5 Who is that woman?
Esther 6:4 Who is in the courtyard? Daniel 5:7 Who is able to read this message?

The seventh structure in this rule specifies a Mood word in the VP as seen below in

figure 5-51.
| Claulse llocutionary Force = Content Interrogative |
c-C [NF'-C ] [VF'-E: ] [‘u’F‘- Mood ] [NF'- N-Cll ]
| Moun Participant Tracking = Interrogative |
(%) Output Structure [ Copy this Stucture ]

g el [

t * ! |

Figure 5-51. Structure 7 of the Interrogative Movement Rule
This structure looks for content questions that include a Mood word such as should, might,
must, or may, and a nominal with a Participant Tracking value of Interrogative. When such a
situation is found, the Mood word is moved to CP, and the entire NP that contains the
interrogative nominal is moved to CP-Spec. Examples where this structure applied include:
Luke 3:10 What should we do? Luke 10:25 What must | do in order to live forever? Genesis
30:31 What should I give to you?

The next structure looks specifically for the object attribute HOW-MUCH in a patient
proposition that is embedded in a content question. When that situation is found, the entire NP
containing HOW-MUCH is moved to the matrix CP-Spec node, and INFL from the matrix clause
is moved to CP. If the matrix VP contains the interrogative auxiliary do, it also is moved to CP.

This structure is shown below in figure 5-52.
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[ Clause lllocutionary Force = Content Interrogative | | Clause Type = Patient |
I

S [ [ | e )

[ Verb Type of Auxiliary = Interrogative Auxiliary |

(#) Output Structure
C-C | MNP-C VP-c VP-  IMFL W= C-FP | NP- | AdiP- Adj- M-
how much
t —_ |

Figure 5-52. Structure 6 of the Interrogative Movement Rule
This structure applied in only one location in the semantic representations developed thus far:
Genesis 29:15 How much money do you want me to pay you?
The fifth structure of this rule looks for a Mood word and an interrogative event attribute.

This structure is shown below in figure 5-53.

| Clause lllocutionary Force = Content Interrogative |

c-C I:NF'-C :| I:"u"F'-c :| I:"JF'- Maod ] I:ﬁdvF'- Adv-li :|

| Adverb Location in Clause = CP-Spec |

(%) Output Stuctue [ Copy thiz Structure ]
C-C | NP-C VP-c VP- Mood AdvP- Adv-c
Delets Delets
T t ! |

Figure 5-53. Structure 5 in the Interrogative Movement Rule
This structure applied in three locations: Esther 1:15 How should | punish the queen? Esther
6:6 How should | honor that man? Luke 9:41 How long must | stay with you?
The fourth structure in this rule is shown below in figure 5-54. It is similar to structure 9,
but the main verb is unspecified so it may be anything other than be.
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[ Clause llocutionary Force = Content Interrogative |

Cc-C I:NF'-C ] I:"JF'-I: ] I:"u"F'- INFL "u"-ll ] I:AdvF'- Adv-c ]

[ Verb Type of Auxiliary = Interrogative Auxiliary |

(%) Output Structure [ Copy thiz Structure ]

C-C | MP-C VP VP- IMFL W=l AdvP-  Adv-c
Delete Delete

T E - ! |

Figure 5-54. Structure 4 in the Interrogative Movement Rule

The structure shown above moves the content question event attribute to CP-Spec, and it

moves INFL to CP. If the optional interrogative auxiliary do is present, then it will be moved to

CP also. This structure is very generic and applied in many places, a few of them being:

Clauses 1:93 When did John read a book? Kande’'s Story 1:12 How will we live? Kande’s

Story 3:8 Where will my family live? Avian Influenza 1.5 How does this disease spread? Luke

1:18 How will my wife give birth to a baby?

The third structure of this rule is shown below in figure 5-55. It looks for interrogative

nominals in subject NPs. When that situation is found, it moves the entire subject NP into CP-

Spec. When this is the case, moving INFL to CP is vacuous so it is not shown here.

283



| Clause lllocutionary Force = Content Interrogative |
[ Noun Phrase Grammatical Relation = Subject |

e [ ] i

[ Noun Participant Tracking = Interrogative |

(%) Dutput Structue [ Copy thiz Structure

Fe I IE ]

e ]

Figure 5-55. Structure 3 in the Interrogative Movement Rule
This structure applied in the following places: Clauses 1:91 Who read a book? Luke 8:45
Who touched me? Luke 10:36 Which man acted like this man’s neighbor? Nahum 3:7 Who
will mourn for Nineveh? Genesis 27:33 Before you came into my tent, who brought food to me?
The second structure of this movement rule is shown below in figure 5-56. It looks for
an interrogative nominal in an object complement clause. When this situation is found, the
entire NP containing the interrogative nominal is moved to the matrix clause’s CP-Spec, and the

matrix INFL and optional interrogative auxiliary are moved to CP.

| Clause lllocutionary Force = Content Interrogative | | Clause Type = Patient |

L =P ]

| Verb Type of Auxiliary = Interrogative Auxiliary | | Moun Participant Tracking = Interrogative |

(%) Dutput Struckure
C-C I:NF'-C ] I:"u"F'-I: ] I:"u"F'- IMFL W] ] [C-P I:NF"- M- ]]
1 t ! | |
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Figure 5-56. Structure 2 in the Interrogative Movement Rule
This structure applied in the following places: Clauses 1:99 Which book did Mary want John to
read? Luke 7:24 When you went to the desert, what did you want to see? Luke 9:18 Who do
people say that | am? Luke 9:20 Who do you think that | am? Luke 10:26 What does the law
command you to do?

The first structure of this movement rule is shown below in figure 5-57. This structure
looks for a nominal with a ‘Participant Tracking’ value of ‘Interrogative’ in a content question.
The grammatical relation of the interrogative nominal is irrelevant so it is unspecified. The
nominal may be modified by a preposition, relative clause, adjective, etc., but the modifiers are
not relevant so they are unspecified. When this case is found, the entire NP containing the
interrogative nominal is moved to CP-Spec, and INFL is moved to CP. If the optional

interrogative auxiliary do is found, then it also is moved to CP.

| Clause llocutionary Force = Content Interrogative |

[ Moun Participant Tracking = Interrogative |

cC [Np-r:; ] I:"u"F"-n: ] [mp- N-Q ] [W._ INFL Ei ]

[ Verb Type of Auxiliary = Interrogative Auxiliary |

%) Output Structure [ Copy thiz Structure ]
c-C I:NF'-C ] I:"u"F'-I: ] I:NF'- M-.0 ] I:"u"F'- IMFL W=l ]

+1 1 1 I |

Figure 5-57. Structure 1 in the Interrogative Movement Rule
Several of the places where this structure applied include the following: Clauses 1:92 What did
John read? Clauses 1:97 Which book did John read? Clauses 1:98 To whom did John give a
book? Luke 10:26 What do the books that Moses wrote say? Ruth 3:16 What did you do

during the night?
285



This section described in detail how Yes/No questions and content questions are
constructed in the semantic representations. Then this section briefly presented the Principles
and Parameters model for generating English questions. This model consists of three steps: 1)
do insertion, 2) which insertion, and 3) movement to CP and CP-Spec. Finally this section
showed the English rules in TTA that are responsible for generating English questions. These
rules insert do and which where they are appropriate, and they also insert CP and CP-Spec into
each question in the semantic representations. Then another rule moves the appropriate
constituents to their final destinations.

5.6 Conclusions

This chapter has presented in detail some of the more intricate issues involved when
generating text in each of the four test languages. Jula relative clauses were described, and it
was shown how the grammatical apparatus in TTA generated the surface forms of those
relative clauses. This chapter also described the Kewa clause chaining system, and showed
how rules in TTA are able to construct those chains. Similarly an overview of the elaborate
Korean system of honorifics was presented, and it was shown how the rules in TTA are able to
generate most of the honorific forms. Finally this chapter showed how a linguist is able to use
TTA’s grammatical apparatus to build a system resembling the Principles and Parameters
model for English question generation.

There were certainly additional issues that had to be dealt with in each language. For
example, Korean has numerous morphophonemic operations which required several dozen

rules that all look essentially like the one shown below in figure 5-58.
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Word Morphophonemic Rule

Syntactic Category: |Verbs Group:  |Morphophonemics in the WP

Status
[¥lon Rule's Name: ‘ When a verb's final syllable begins with 2 and follows an open syllable, add 2 to the penultimate syllabe when the ve

Affected word

Clear Trigger Words (%) Specify with Alphabetic Characters () Specify with Phonetic Features

Features

Environment word
() Follows the affected ‘word () Specify with Phonetic Features | (%) Doesn't Change
() Precedes the affected ‘word (%) Specify with Alphabetic Characters () Changes

Excluded Morpheme Tags: |

Initial Characters of Enviranment 'word

Current End of Affected Word | N2 NMFEE RFERE . 22) |_z’\‘| 2k - OFEE -0, =S
Mew End of &ffected ‘Word | =ch22LEY. 228,222
Comment:
Discourse 1:5 Z2h4 Note that | can't write a general rule that changes 12t Al2, F2, 22, atc, to 2L B2, E2, £2, etc., ~

hecause the vowel in S harmonizes through the & with the vowel in the penulimate syllable. Ruth 3113 You must stay here, 4= O
2| 2202t BT Luke 822 Jesus and his apostles boarded a boat. 8422t 22| AF=E2 Ml SZICH

v
References | |nfected Eye 1:2 A4 Morphophonemics w

Figure 5-58. Example of Korean Morphophonemic Rule

The rule shown above changes 3L2}-4] [go ra — seo] to =&+-4] [gol la — seo], 2.2 [ora —
eot] to =2} [ol la — eot], etc. Korean does not employ predicative constructions like English,

so all the predicative constructions in the semantic representations had to be converted to
Korean verbs. Korean also has a complex system of classifiers and two sets of numerals.
Speakers of Korean must memorize which classifier and which set of numerals to use when
counting different types of objects. Jula does not have a superlative form for its adjectives. The
back translation of the Jula equivalent of John read the best book is The book that John read is
good and surpasses all other books. Jula also does not have a syntactically distinct
comparative construction for adverbs. Therefore the usual standard-marker-quality approach
(Payne 1997:89) does not apply, and an elaborate structural adjustment rule was constructed.
For example, the backtranslation of the Jula equivalent of John walked more quickly than Mary

is John’s walking manner is quickly with Mary’s walk. All comparative adverbs in the semantic
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representations had to be transformed by this complex structural adjustment rule. Kewa has
different patterns of morphophonemic operations for its verbal affixes, so multiple sets of
morphophonemic rules were created, one set for each morphophonemic pattern. Although
there were many other issues to be dealt with in these test languages, the grammatical
apparatus developed for this project was able to handle each of them. However, it must be
repeated that TTA is intended to generate text that is at approximately a sixth grade reading
level. TTA does not produce sophisticated, high quality literature, nor does it produce the final
translation. Editing of TTA’s texts by mother-tongue speakers is essential in order to make the
texts sound natural.

Figures 5-59 through 5-62 shown below contain graphs indicating the number of new
grammatical rules that were required for each chapter of text. These graphs clearly indicate

that each subsequent chapter of text required less work from the linguists.

Jula
O Transfer Grammar B Synthesizing Grammar
200
150
100
50
0 —L 1
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Figure 5-59. Number of New Rules Required for each Chapter of Jula Text
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Figure 5-62. Number of New Rules Required for each Chapter of English Text
These graphs indicate that TTA’'s grammatical rules are genuinely capturing the significant
linguistic generalizations of each language. These graphs also indicate that developing a
language’s transfer grammar is generally much more complex than developing the synthesizing
grammar. In every case there were significantly more transfer rules required than synthesizing
rules. The synthesizing grammars were generally developed much more quickly and easily
than were the transfer grammars.

As was mentioned above, substantial amounts of text were generated in each of the
four test languages. Then experiments were performed with the Jula, Kewa, and Korean texts
in order to determine the quality of the generated drafts. The purpose of those experiments is
to answer the following question: Are the generated texts of sufficient quality that they improve
the productivity of experienced mother-tongue translators? The next chapter will describe those

experiments and present the results. Appendix A contains the complete and unedited English
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and Korean drafts of Infected Eye, Avian Influenza, and Kande’s Story as they were generated

by TTA. Those drafts serve to illustrate the quality of the texts that can be expected from TTA.
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CHAPTER 6
EVALUATING THE QUALITY OF THE TEXTS GENERATED BY TTA
6.1 Introduction

This chapter will describe the experiments that were performed to evaluate the quality
of the texts generated by TTA. The primary purpose of these experiments was to determine
whether or not the Jula, Kewa, and Korean drafts generated by TTA are of sufficient quality that
they improve the productivity of experienced mother-tongue translators. The results of these
experiments clearly indicate that when mother-tongue translators use TTA’s drafts, their
productivity is typically quadrupled without any loss of quality. Additional experiments were
performed to determine whether or not the semantic content of the generated drafts was
equivalent to the semantic content of the original documents. In every case the experiments
indicate that the original documents and the drafts generated by TTA have essentially the same
semantic content.

In order to determine whether or not the texts generated by TTA are of sufficient quality
that they improve the productivity of experienced mother-tongue translators, experiments were
performed with the computer generated drafts in each test language except English. The
experiments in each of the three languages were slightly different for a variety of reasons which
will be described later, but the experiments generally consisted of the following three phases:

1) Test for Increased Productivity: Compare the quantity of text that an experienced
mother-tongue translator is able to translate in a given amount of time with the quantity
of computer generated text that the same mother-tongue translator is able to edit in the

specified time.
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2) Test for Quality and Naturalness of Translation: Ask other mother-tongue speakers
to compare the computer drafts that were edited in the first phase with the manually
translated texts in order to determine if the edited computer drafts are of the same
quality and naturalness as the manually translated texts.

3) Test for Semantic Content: Ask mother-tongue speakers to i) read the generated drafts
and then answer comprehension questions, and ii) backtranslate the computer
generated drafts into English in order to confirm that the generated drafts have the
same semantic content as the original documents.

The details of these experiments will be presented below for the Jula, Kewa, and Korean texts.

6.2 Evaluating the Jula Text

This section describes experiments that were performed in Mali to determine whether or
not the Jula draft of Nahum generated by TTA is of sufficient quality that it improves the
productivity of experienced mother-tongue Jula translators. The results of these experiments
indicate that using TTA’s draft approximately tripled the productivity of these mother-tongue
translators without any loss of quality. Additional experiments indicate that the edited texts were
of the same quality as manually translated texts, and that the generated draft has essentially the
same semantic content as the original document.

As was mentioned in section 5.2, a Jula lexicon and grammar were developed that
were sufficient to generate the Grammar Introduction and the biblical book of Nahum. In order
to evaluate the computer generated draft of Nahum, a woman who worked in Mali with the
Summer Institute of Linguistics (SIL) performed the three sets of experiments that were
described above in section 6.1. The first set of experiments will be described in section 6.2.1;
those experiments test whether or not the draft generated by TTA increases the productivity of
experienced mother-tongue Jula translators. The second set of experiments will be described

in section 6.2.2; those experiments compare the quality of the edited computer drafts with the
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quality of the manually translated texts. The final set of experiments will be described in section
6.2.3, and they test the semantic content of the computer generated draft.
6.2.1 Test for Increased Productivity

In order to determine whether or not the Jula drafts generated by TTA improve the
productivity of translators, seven experienced mother-tongue Jula translators who live in Mali
were asked to participate in an experiment. The first participant, listed as Participant #1 in table
6-1 below, received formal translation training through a course taught by SIL. That participant
was also involved as a reviewer for the Jula Old Testament translation project. Participants #2
and #3 in table 6-1 below helped translate a movie script from French into Jula. These three
participants also wrote Jula scripts for a Jula radio station, and then translated their scripts into
French so that they could be checked by a consultant. The other four participants listed in table
6-1 below regularly translate sermons from French into Jula orally during church services.
Those four participants had very little experience translating written materials prior to this
experiment. The educational levels of these seven participants vary greatly, as do their areas of
expertise. These seven individuals each agreed to participate in this experiment and were paid
for their work. In this experiment the Jula draft of Nahum generated by TTA was divided in
half*s, and three of the translators were asked to translate the first half of Nahum from French
into Jula, and then edit the second half of the computer generated Jula draft. The other four
translators were asked to edit the first half of the computer generated draft, and then translate
the second half from French into Jula. All seven of the translators were asked to produce
presentable first drafts, and they were told that they would be timed during each of the two
tasks. They were also told that they should not consult any other resources while translating or
editing. When translating from French into Jula, each participant used La Bible en Francais

Courant. The results of this experiment are listed below in table 6-1.

45 The mid point of Nahum was determined by using the Word Count tool in Word to count the words in
the computer generated Jula draft of Nahum. There are 1,616 words in the computer generated Jula draft
of Nahum, and there are 816 words in the computer generated Jula draft of Nahum 1:1 through 2:10.
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Table 6-1. Ratios of Editing Time to Translating Time

Translator Editing Time | Translating Time | Ratio
Participant #1 edited Nahum 1:1 - 2:10, 51 minutes 89 minutes 1.7:1
translated Nahum 2:11 - 3:19
Participant #2 edited Nahum 1:1 - 2:10, 56 minutes 132 minutes 2.4:1
translated Nahum 2:11 - 3:19
Participant #3 translated Nahum 1:1 - 2:10, 40 minutes 150 minutes 3.811
edited Nahum 2:11 - 3:19
Participant #4 edited Nahum 1:1 - 2:10, 70 minutes 145 minutes 2.1:1
translated Nahum 2:11 - 3:19
Participant #5 translated Nahum 1:1 - 2:10, 52 minutes 120 minutes 2.3:1
edited Nahum 2:11 - 3:19
Participant #6 edited Nahum 1:1 - 2:10, 62 minutes 192 minutes 3.1:1
translated Nahum 2:11 - 3:19
Participant #7 translated Nahum 1:1 - 2:10, 20 minutes 296 minutes 14.8:1
edited Nahum 2:11 - 3:19
Average Ratio: 4.3

The translator listed as Participant #7 in the table above spent nearly five hours translating the
first half of Nahum, and then spent only twenty minutes reading the computer generated draft.
He edited the first sentence of the computer generated draft, but did not change anything after
that; he said that the computer generated text was fine the way it was. It is not known why he
spent nearly five hours translating the first half of Nahum. Without his ratio, the average ratio
becomes 2.6 which is much more reflective of the group as a whole.

At about the same time that these experiments were being performed in Mali, a similar
experiment was performed in Dallas with a student who was attending the Graduate Institute of
Applied Linguistics. That student is listed as Participant #8 in table 6-2 below. Participant #8 is
from Mali and his first language is Bambara. Bambara is very closely related to Jula, so this
student was considered a good candidate for this experiment. Participant #8 completed a Ph.D.
in Systematic Theology at Trinity Seminary in the late 1990s, and has been working as a
translation consultant for the United Bible Society in Mali since that time. He is currently
overseeing three of their translation projects and he is also the pastor of a church in Mali. Due
to his background in theology and his work as a translation consultant, he has a great deal of
experience translating French into Bambara and Bambara into French. Randy Groff became

acquainted with this student, so Randy asked him to participate in this experiment. On
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September 2™, 2002, this man was shown a computer generated draft of a short discourse so
that he could see the special characters used for the Jula text and get a sense of what to expect
from the computer. He read the short story in both Jula and English, comparing them
paragraph by paragraph, and indicated that they were both easily understandable. The two
steps of the experiment were then described to him. The first step consists of editing the first
half of the Jula draft of Nahum that had been generated by TTA, and making it a presentable
first draft. The second step consists of translating the second half of Nahum from his French
Bible into Bambara, again producing a presentable first draft. He was told that during these two
steps he did not need to consult any other sources. He was also told that he would be timed
during the two parts of this experiment. After a brief discussion, he began the experiment. He
spent 24 minutes editing the TTA draft of Nahum 1:1 through 2:10. Then, after a short break,
he began translating Nahum 2:11 through 3:19 from his French Bible into Bambara. He spent
one hour and five minutes producing a presentable first draft. The results of this experiment are
summarized in table 6-2 below.

Table 6-2. Ratio of Editing Time to Translating Time

Translator Editing Time | Translating Time | Ratio

Participant #8 edited Nahum 1:1 - 2:10, 24 minutes 65 minutes 2.7:1
translated Nahum 2:11 - 3:19

After he had finished the experiment, he was asked to compare the task of editing the
computer generated draft with the task of translating. He said that he has edited drafts of
various translated materials before, and it is usually so much work that he generally prefers to
just translate the texts himself rather than edit someone else’s translation. But he said the
quality of the draft produced by TTA was so good that he would much rather edit it rather than
do the translation himself, assuming that good exegesis had gone into the development of the
semantic representations. He also said that a Jula speaker would probably have required less
time to edit the computer generated draft because there were two Jula words in the text that he

was not familiar with. After he and Randy discussed those words, he said those sentences
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were fine. He said that if drafts of the quality produced by TTA were available for the three
translation projects he is currently checking, he would certainly prefer to edit those drafts rather
than do the translations manually.

After this experiment had been completed, the changes he made to the computer
generated draft were examined. His changes consist of the following:

1) He converted seven nouns to pronouns.

2) He added a focus particle in two places.

3) He mitigated two imperatives.

4) In 2:9 he combined two short sentences into one.

5) In 1:14 he reworked the phrase, “... the idols in the temples of your gods.”

6) In 2:10 he reworded the sentence, “Their faces are white because they are very afraid.”
After examining his edited computer draft, it was clear that the text was understandable and
grammatically correct.

A paired t-test was performed to confirm that using the computer generated drafts
increased the productivity of these translators beyond what might occur by chance. The mean
number of minutes spent editing was 47, and the mean number of minutes spent translating
was 149. Including Participant #8’s ratio, the average ratio becomes 4.1, and the standard
deviation is 4.4. It is very unusual for the standard deviation to be higher than the mean in a
case of this type, but the reason is clearly because Participant #7 is an outlier. If Participant #7
is excluded, the average ratio becomes 2.6 and the standard deviation is .67. Using an alpha of
.05, the results are t(7) = -3.74, two-tail p = .0073, and when Participant #7 is excluded, t(6) = -
6.04, two-tail p < .0001. Since p is less than .05 even when Participant #7 is excluded, the null
hypothesis must be rejected, thereby confirming that using the computer generated drafts did
increase the productivity of these translators.

The results of these eight experiments indicate that these mother-tongue translators

were able to edit the computer generated draft in approximately one third the time that they
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needed to manually translate the same quantity of text. However, after completing the first
phase of this experiment, it was not known whether the quality of the edited computer drafts
was comparable to the quality of the manually translated texts. Therefore the second phase of
this experiment was performed.
6.2.2 Test for Quality of Translation
During the second phase of this experiment, the first seven translators described above

were each asked to read and record their translated and edited texts. The two texts produced
by participant #8 were sent to Mali and one of the translators also read and recorded those two
texts. Recordings were used rather than the actual texts because very few Jula speakers are
able to read well. By using recordings rather than texts, many more people could be asked to
evaluate the quality of the translations. While making the recordings, the translators were not
allowed to make any changes to their texts; the translators read their texts as they were written.
While each translator was recording his text, he inserted a pause and a comment in the
recording to clearly indicate when he was switching from the first half of the text to the second
half. Then each of the recordings was played for five evaluators. These evaluators had no idea
where the recordings were from or how they had been produced. Before listening to a
recording, the evaluators were told that a short recording that consists of two sections would be
played. They were told that the two sections would be clearly indicated in the recording. Then
the evaluators were told that after the recording had been played, they would be asked to
choose one of the following three options:

e the quality of the first half is better than the quality of the second half,

o the quality of the second half is better than the quality of the first half, or

o the quality of the two halves are essentially equal.
After the evaluators understood what was being requested, each recording was played for five
separate evaluators. The responses of the evaluators are shown in table 6-3 below. In the
evaluations column, the number of evaluators who chose the half that had been generated by
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TTA and then edited as being better is indicated after ‘TTA’, the number of evaluators who
chose the half that had been manually translated as being better is indicated after the word
‘Manual’, and the number of evaluators who said that the two halves are essentially equal in
quality is indicated after the word ‘Equal’.

Table 6-3. Evaluations of the Jula Texts
Translator Ratio Evaluations
Participant #1 1.7:1 TTA: 1
Manual: 2
Equal: 2
Participant #2 2.4:1 TTA: 4
Manual: 1
Equal: 0
Participant #3 3.8:11 TTA: 2
Manual: 3
Equal: 0
Participant #4 2.1:1 TTA: 1
Manual: 0
Equal: 4
Participant #5 2.3:1 TTA: O
Manual: 0
Equal: 5
Participant #6 3.1:1 TTA: 2
Manual: 1
Equal: 2
Participant #7 14.8:1 TTA: 1
Manual: 3
Equal: 1
Participant #8 2.7:1 TTA: 1
Manual: 1
Equal: 3

Total | TTA: 12
Evaluations | Manual: 11
Equal: 17

As seen in the table above, there are a total of 40 evaluations; 12 evaluators chose the edited
computer draft as being better, 11 evaluators chose the manually translated text as being
better, and 17 evaluators said that the two texts were equal in quality. The results of these
independent evaluations indicate that the quality of the edited computer drafts is essentially
equal to the quality of the manually translated texts even though the translators spent three

times as much time translating as they did editing.
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The number of evaluations for each translator’s text was too small to perform a y?2 test,
but a y 2 test was performed using the evaluation totals. Using 12, 11, and 17, y%(2) = 1.55, p
= .46. Since this p value is much higher than the standard cutoff value of .05, the result is
insignificant, thereby indicating that the evaluation totals are not reliably different from chance
for this sample. The binomial distribution probability for this sample is 1.0. This indicates that
the differences between the evaluations are insignificant, so one must conclude that the edited
computer drafts and the manually translated texts are of indistinguishable quality.

These experiments indicate that using the drafts generated by TTA tripled the
productivity of these experienced mother-tongue translators without any loss of quality. The
goal of the TTA project is to generate texts that are easily understandable, grammatically
correct, and have the same semantic content as the original texts. Therefore the final set of
experiments is designed to determine whether the generated texts have the same semantic
content as the original texts.

6.2.3 Test for Semantic Content

In order to determine whether the computer generated drafts have the same semantic
content as the original texts, five simple comprehension questions were developed for each of
the three chapters of Nahum. The comprehension questions were then translated into Jula, and
unedited copies of the computer generated draft of each chapter were given to three different
individuals. Those people were asked to read the chapter that they had been given, and then
answer the comprehension questions for that particular chapter. So three people read the
unedited computer draft of chapter 1, and then answered the five questions pertaining to that
chapter. Three other people read chapter 2 and answered the questions for that chapter, and
three more people read chapter 3 and answered the questions for that chapter. These nine
people wrote their answers in Jula, and their answers were then translated into English. The

content questions and the responses to them are included in Appendix B. The answers from all
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nine participants indicate that they clearly understood the main points of the texts after reading
the unedited computer generated drafts.

In addition to the comprehension questions, another experiment was performed to
determine whether or not the computer generated draft of Nahum had the same semantic
content as the original text. In this experiment, an unedited draft of the entire book of Nahum
generated by TTA was given to a technician who works at the radio station mentioned above.
That technician was then asked to backtranslate the text into French. That technician’s
backtranslation was then translated into English, and that translation is included in Appendix B.
His backtranslation reveals that the vast majority of the original meaning was clearly
communicated by the computer generated draft.

6.2.4 Conclusions

This section described experiments that were performed in Mali to ascertain the quality
of the draft of Nahum generated by TTA. The results of these experiments lead to the following
three conclusions:

1) The draft of Nahum generated by TTA was of sufficient quality that it approximately
tripled the productivity of eight experienced mother-tongue Jula translators.

2) The mother-tongue translators did a thorough job of editing the computer generated
draft because independent evaluations indicate that the edited texts and the manually
translated texts were of the same quality.

3) The draft of Nahum generated by TTA has the same semantic content as the original
document.

After all of these experiments were completed, it was concluded that TTA generated a draft of
Nahum in Jula that was easily understandable, grammatically correct, and semantically
equivalent to the original text. Additionally, the generated text was of sufficient quality that it
approximately tripled the productivity of these eight experienced mother-tongue translators.

6.3 Evaluating the Kewa Text
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This section describes an experiment that was performed in Papua New Guinea to
determine whether or not the Kewa draft of Ruth generated by TTA is of sufficient quality that it
improves the productivity of an experienced mother-tongue Kewa translator. The results of this
experiment indicate that TTA’s draft increased the productivity of this mother-tongue translator
by a factor of approximately six. This section also describes two experiments that were
performed in Papua New Guinea to determine whether or not the semantic content of the
generated draft was equivalent to the semantic content of the original document. The results of
these two experiments indicate that the semantic content of the generated draft and of the
original document are essentially identical.

As was mentioned in section 5.3, a Kewa lexicon and grammar were developed that
were sufficient to generate the Grammar Introduction and the biblical book of Ruth. In order to
evaluate the computer generated draft of Ruth, Dr. Franklin asked several Kewa speakers to
perform the three experiments that were described above in section 6.1.

6.3.1 Test for Increased Productivity

During one of Dr. Franklin’s visits to the Kewa community, he asked a man who will be
referred to as “WE” to participate in an experiment. WE was the primary mother-tongue
translator who worked with Dr. Franklin during the translation and revision of the New
Testament, and he is also the leader of the Kewa Old Testament translation committee.

Rather than dividing the book of Ruth in half and repeating the same experiment
described in 6.2.1, Dr. Franklin asked WE to edit the entire computer generated draft of Ruth,
and make it presentable for publication. WE agreed, and spent six hours editing the computer
generated draft. There are 85 verses in the book of Ruth, and after WE finished making the
book publishable, 38 of those verses were unchanged. WE’s changes to the third chapter of

Ruth are categorized as follows:
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1

2)
3)

4)

5)
6)
7)

8)

9)

There were 22 instances where WE added a word or morpheme for clarity (e.g., he
changed “You might marry a young man” to “You might marry an eligible young man,”
and he changed “The men sat down” to “All of the men sat down.”).

In 8 places he added a discourse marker such as “alright” or “and then.”

He changed 8 occurrences of “say” to “tell.”

He suggested two euphemisms in the passage where Ruth slept near Boaz in order to
make the text culturally appropriate.

He changed one phrase to make it less specific: “six jars of grain” to “a lot of grain.”

He occasionally added the words “really,” “just” or “also” for emphasis.

Twice he combined two sentences to form a longer chain.

There were 7 instances where he changed the meaning, perhaps to accommodate
cultural expectations. For example, he changed ‘poor women’ to ‘widows’, and he
changed ‘she will look after a child’ to ‘she will carry a child this way’.

Twice he made a change in emphasis (e.g., “put on good clothes” to “put on clothes

well.”).

10) Once he changed an indirect quote to a direct quote.

11) There were other miscellaneous additions such as putting a verb in its benefactive

form, adding the completive aspect marker, adding an evidential marker, adding the

collective clitic, etc.

12) Occasionally he suggested alternate word choices (e.g. “You will know the place where

he is sleeping” to “You will see the place where he is sleeping.”).

Dr. Franklin was asked to estimate how much time WE would have required to translate

the book of Ruth manually, and he said that WE would have needed at least 40 hours to

translate the entire book. But he added that if WE had spent 40 hours translating Ruth, the end

result would not be as polished as the edited computer draft.

6.3.2 Test for Quality of Translation
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No experiments were performed to test the quality of the edited draft of Ruth. However,
that draft was published without additional editing, and is now included in the Kewa Old
Testament project.

6.3.3 Test for Semantic Content

Similar to the Jula experiment, five simple comprehension questions were developed
for each of the four chapters of Ruth. Then another Kewa man was asked to read the
computer’s unedited draft and answer all twenty questions. Those questions and his responses
are in appendix C. His answers to the comprehension questions indicate that he understood
the text well and the meaning was communicated faithfully.

A young Kewa man who speaks English well was asked to backtranslate the unedited
Kewa draft of Ruth into English. The computer's unedited Kewa draft of Ruth, this man’s
English backtranslation, and the computer’s unedited English draft of Ruth are also included in
appendix C. The backtranslation indicates that this man understood the vast majority of the
original meaning.

6.3.4 Conclusion

This section described experiments that were performed in Papua New Guinea to
ascertain the quality of the draft of Ruth generated by TTA. The results of these experiments
lead to the following two conclusions:

1) The draft of Ruth generated by TTA was of sufficient quality that it improved the
productivity of an experienced mother-tongue Kewa translator by a factor of
approximately six.

2) The draft of Ruth generated by TTA has the same semantic content as the original
document.

These experiments indicate that the computer generated Kewa draft of Ruth is easily

understandable, grammatically correct, and semantically equivalent to the original text.
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Additionally, the generated text was of sufficient quality that it significantly improved the
productivity of an experienced mother-tongue translator.

6.4 Evaluating the Korean Text

This section describes experiments that were performed in the U.S. to determine
whether or not the Korean drafts generated by TTA are of sufficient quality that they improve the
productivity of experienced mother-tongue translators. The results of these experiments
indicate that the drafts generated by TTA approximately quadrupled the productivity of the
experienced Korean translators. Additional experiments that were performed in both the U.S.
and Korea indicate that the drafts generated by TTA and then edited by the translators are of a
quality that is directly comparable to a professionally translated and published Korean text.

As was mentioned in section 5.4, a Korean lexicon and grammar were developed that
were sufficient to generate the Grammar Introduction, three community development articles,
and the following biblical texts: Luke 1-10, Ruth, Esther, Daniel, and Nahum. All of the
generated texts were included in the following experiments except the draft of Nahum.

6.4.1 Test for Increased Productivity

In order to determine whether or not the generated texts are of sufficient quality that
they increase the productivity of translators, eighteen experiments were performed to compare
how much text an experienced mother-tongue translator could translate versus how much
computer generated text the same person could edit in a given amount of time. All eighteen
participants speak Korean as their first language. Sixteen of the participants were students at
Southwestern Baptist Theological Seminary where they are working on either a Masters degree
or a Ph.D. The other two participants have both completed advanced degrees at the University
of Texas at Arlington. One of them completed a Masters degree in linguistics, and then worked
in Papua New Guinea with the Summer Institute of Linguistics for approximately thirteen years
in order to translate the New Testament into a Papuan language. After completing that

translation, he returned to Dallas and is now the pastor of a church in north Dallas. The other
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participant completed a Ph.D. in environmental sciences at UTA, and then worked for Texas
Instruments for approximately twenty years. He now works as a certified, professional Korean
translator and interpreter throughout the north Texas area.

Each of the eighteen participants described above performed the following experiment
which consists of five steps:

Step 1: The participant was shown a computer generated Korean draft of a short story,
and told that the story had been translated from English to Korean by a computer. The
participant was then asked to read the story and edit the text to make it sound more natural and
improve the quality. Then the following four steps were described. The participant was told that
he should produce a presentable first draft for someone who has approximately a sixth grade
reading level; he is not expected to produce a final draft of the translation. It was emphasized
that his draft should be of sufficient quality that it could be read to a group of sixth grade
students, and they would easily understand it and not be aware that it had been translated from
English into Korean.

Step 2: The participant spent 15 minutes editing a computer generated Korean text to
make it sound more natural and improve the quality.

Step 3: The participant spent 15 minutes manually translating an English text generated
by TTA into Korean, again producing an initial rough draft suitable for people with a sixth grade
reading level. The English text came from the same passage that the participant translated in
step 2. For example, if the participant edited the computer’s draft of Ruth 1:1 through 1:20 in
step 2, then he began translating Ruth 1:21 into Korean during this step. After completing this
step, the participant was asked if he had any questions or experienced any difficulties with
either the English or Korean texts. After his questions were answered, the participant
proceeded to the final two steps of the experiment.

Step 4: The participant spent 30 minutes editing a computer generated Korean text to

make it sound more natural and improve the quality.
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Step 5: The participant spent 30 minutes manually translating an English text generated
by TTA into Korean. Again the participant was given an English text that began with the verse
that came after the last verse that he edited in step 4.

These five steps were performed by eighteen experienced Korean mother-tongue
translators, and each person was paid for his participation. Steps 2 and 3 were used to identify
any problems and clarify any issues; the results of those two steps were not included in the final
calculations. Generally these experiments were performed two at a time. In order to insure that
there was not a bias toward either editing or manually translating, one of the two participants
would perform the steps in the order listed above, and the other participant would perform the
steps in the order 1, 3, 2, 5, 4. For example, Participant #1 in Table 6-4 below performed the
steps in the order 1, 3, 2, 5, 4, and Participant #2 performed the steps in the order 1, 2, 3, 4, 5.
Both Participants #1 and #2 did the experiments using the computer generated Korean and
English drafts of Ruth. The results of these eighteen experiments are listed below in table 6-4.
In order to determine the ratios of edited text to manually translated text, the Word Count tool in
Microsoft Word was used to count the number of Korean words in each of the two texts.

Table 6-4. Ratios of Edited Words to Translated Words

Date Step 4 Step 5 Ratio

Participant #1 12/17/07 | Translated Ruth 1:1 | Edited Ruth 1:21 to 1827/470 =3.9
to 1:20 4:22

Participant #2 01/08/08 | Edited Ruth 1:1to Translated Ruth 3:1 1222/675 =1.8
2:23 to 4:6

Participant #3 01/14/08 | Translated Esther Edited Esther 1:20C 2065/583 =3.5
1:1to 1:20B to 5:14

Participant #4 01/14/08 | Edited Esther 1:1 to | Translated Esther 6:1 | 2684/361 =7.4
5:14 to 7:3A

Participant #5 2/26/08 | Translated Esther Edited Esther 7:4 to 2432/428 =5.7
6:1t07:3 10:3 (18:50 minutes)

Participant #6 2/26/08 | Edited Esther 6:1 to | Translated Esther 1626/455 =3.6
9:21 9:22 to 10:3 (26:40

minutes)

Participant #7 4/14/08 | Edited Esther 1:1 to | Translated Esther 1282/456 =2.8
2:22A 2:2310 3:15

Participant #8 5/15/08 | Translated Luke Edited Luke 2:17 to 1842/319 =5.8
2:1t02:16 4:13

Participant #9 5/15/08 | Edited Luke 2:1to | Translated Luke 3:7 1180/559 =2.1
3:6 to 3:32
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Participant #10 5/15/08 | Edited Luke 4:1 to Translated Luke 5:21 | 1468/444 =3.3
5:20 to 5:39

Participant #11 5/15/08 | Translated Luke Edited Luke 4:24B to | 1794/424 =4.2
4:1t0 4:24A 6:17

Participant #12 7/24/08 | Translated Luke Edited Luke 1:20 to 1422/412 =3.5
1:1to 19B 2:18

Participant #13 7/24/08 | Edited Luke 1:1to | Translated Luke 2:27 | 1995/290 =6.9
2:26 to 2:41

Participant #14 8/7/08 Translated Luke Edited Luke 7:22 to 2400/461 =5.2
7:1to7:21 9:14

Participant #15 8/7/08 Edited Luke 7:1to | Translated Luke 8:9 1440/460 =3.1
8.8 to 8:27

Participant #16 | 10/17/08 | Translated Daniel Edited Daniel 1:22 to | 2811/535 =5.3
1:1t0 21A 4:23

Participant #17 | 10/17/08 | Edited Daniel 1:1 to | Translated Daniel 3379/640 =5.3
4:23 4:24t0 5.7

Participant #18 | 11/26/08 | Edited Avian Translated Avian 1166/136 =8.6
Influenza 1:1 to Influenza 3:13 to
3:11 (25 minutes) 4:4C (25 minutes)

Average Ratio | 4.6

As was mentioned above, steps 4 and 5 generally took 30 minutes. However, due to a time
constraint, participant #18 spent only 25 minutes performing each of these two steps.
Participants #5 and #6 reached the end of their texts during step 5 before the 30 minutes had
expired, so the time they spent on step 5 is recorded in the table. Then their ratios were
calculated by extrapolating their work to 30 minutes. As seen in the table above, using TTA’s
drafts more than quadrupled the productivity of these experienced mother-tongue translators.
Participant #18 is the certified professional translator that was described earlier. His ratio is
particularly high because he types rather slowly. One criterion for participating in this
experiment was that the person must be able to type Korean reasonably well, “reasonably well”
being defined as using all his fingers while typing rather than just his index fingers, and he does
not need to search for the characters. If a person had to search for the keys while typing, or if
he used only his index fingers while typing, then he was not allowed to participate in this
experiment.

Participant #18 satisfied this criterion, but he typed slowly, so his ratio is rather

high.
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A paired t-test was performed to confirm that using the computer generated drafts
increased the productivity of these translators much more than could be expected by chance.
The mean number of words edited was 1891, and the mean number of words translated was
450. As seen in Table 6-4 above, the average ratio was 4.6 with a standard deviation of 1.8.
The range of ratios was rather wide with a low value of 1.8 and a high of 8.6. Using an alpha
criterion of .05 as the cutoff for statistical significance, the results are t(17) = 9.89, two-tail p <
.0001. Since two-tail p is less than .05, the null hypothesis must be rejected, thereby confirming
that using the computer generated drafts did greatly increase the productivity of these
translators.

Participant #7 listed in table 6-4 above spent approximately thirteen years translating
the entire New Testament into a language spoken in Papua New Guinea. Therefore he has the
most experience working as a translator. The changes that he made to the computer generated
draft of Esther 1:1 to 2:22A are summarized below:

1) Three times he deleted a clause initial conjunction (2:8, 11, 16).

2) Five times he changed ‘man’ to ‘person’ (1:14 twice, 15, 16, 21).

3) Once he changed a noun to a pronoun (2:20).

4) Once he changed a hame to a title (1:5).

5) Once he deleted a nominal (1:11).

6) Twice he changed a sentence initial conjunction to a different conjunction (1:6, 2:4).

7) Five times he moved a word to a different location in the same sentence (1:8, 11, 2:11,

14, 22).

8) Twice he broke a long sentence into two sentences (1:1, 5).

9) Once he combined two sentences into a single sentence (1:13).

10) Five times he added a particle for emphasis (1:1, 5, 17, 20, 21).

11) Five times he changed the topic marker /= to ©|/7} (1:15, 2:3, 4, 7, 19)

12) Once he changed a future tense morpheme to a present tense morpheme (2:4).
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13) Once he added a word for clarity (2:5)

14) Eleven times he changed a generic word to a more specific word (1:3, 4, 7 ‘a lot of wine’
to ‘enough wine’, 8, 10 ‘be happy’ to ‘be satisfied’, 13 ‘talk’ to ‘discuss’, 14 ‘talk’ to ‘seek
advice’, 19, 2:3, 17 ‘declare’ to ‘proclaim’, 18 ‘declare’ to ‘proclaim’).

The changes above indicate that the computer generated draft was clearly understandable and
grammatically correct. The majority of his changes were the type mentioned in (14) — changing
a generic word to a more specific word. This is to be expected because the semantic
representations contain semantically simple, generic words because they are more likely to
have good lexical equivalents in other languages.

After performing these eighteen experiments, it is clear that the computer generated
drafts more than quadrupled the productivity of these experienced mother-tongue translators.
However, another set of experiments had to be performed to determine whether or not the
participants had done a thorough job of editing the computer generated drafts.

6.4.2 Test for Quality of Translation

In order to determine whether the translators had done a thorough job of editing the
computer generated texts, questionnaires were developed for each of the eighteen experiments
that had been performed in the first phase. The questionnaires were each one page long so
that they could be answered quickly by many people. At the top of the questionnaire was a
simple statement requesting that the evaluator read the two sample texts. Then approximately
one third of the page contained a sample from a participant’s manually translated text, and then
there was a red line across the page to indicate the end of that section. Then the next third of
the page had a sample from the same participant’s edited text, and another red line was drawn
across the page to indicate the end of that section. Finally the bottom third of the page
contained a question in Korean asking the evaluator to select one of the following three options
which are translated into English as follows:

e The text in the first section is easier to understand than the text in the second section.
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e The text in the second section is easier to understand than the text in the first section.

e The two texts are both equally easy to understand.
However, when these questionnaires were given to people, the respondents would select one of
the options, and then give a reason such as the following: “The text in the first section is easier
to understand because it has three participants in a single story, but the second text has ten
participants and appears to be the end of one story and the beginning of a second story.” After
receiving numerous responses of this type, the questionnaire was revised so that the three
options were:

e The text in the first section is a better translation than the text in the second section.

e The text in the second section is a better translation than the text in the first section.

e The two texts are both equally good translations.
When the questionnaires contained these options, the participants always wanted to see the
source texts in order to determine the quality of the translations. After rewording the questions
several more times, it became clear that the two samples of text must both cover the same
passage; if the two texts were from two different passages, the responses would always be
based on the content of the passages rather than the quality of the Korean prose. Therefore it
was decided that the edited computer drafts would be compared with the corresponding

passages from a published Korean Bible called 4= A7 [swi un seong gyeong], which in

English means ‘The Easy Bible’. A group of ten Korean scholars began this translation project
in 1994, and their target audience was specifically elementary school children
(http://blog.naver.com/weddingbhc/30038624669). Before publishing this new translation, they
asked elementary school teachers to edit it to insure that it was appropriate and understandable
by school children. Then it was published in 2001 by Agape Publishing Company. This
translation has become very popular in Korea with annual sales ranging from 100,000 to

200,000. Therefore it was decided that the edited computer drafts from the biblical texts
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produced by the seventeen participants in the first set of experiments described above would be
compared with the same passages contained in 1% 2 7J [swi un seong gyeong].

New questionnaires were developed and again they were each one page long so that
they could be answered within a few minutes by many people. A sample questionnaire is
included in appendix D. Approximately a third of each page contains a section of text from the
manually edited computer draft for a particular passage such as Ruth 1:1 to 1:5, another third of

the page has the same verses from 5% %7 [swi un seong gyeong], and again there are red

lines clearly distinguishing one section from the other section. At the top of the guestionnaires
are two sentences which are translated into English as follows: “Below are two short texts that
were translated from English into Korean. Please read the two texts and answer the question
below.” Then at the bottom of the page is a question that is translated into English as follows:
“Please read the two texts above, and then draw a circle around one of the following options:
e When a sixth grader who is unfamiliar with this story reads the two texts above, the first
text is better than the second text.
e When a sixth grader who is unfamiliar with this story reads the two texts above, the
second text is better than the first text.
e When a sixth grader who is unfamiliar with this story reads the two texts above, the two
texts are approximately equal.”
Six questionnaires of this format were developed for each of the seventeen experiments that
were performed with the biblical texts described above. In three of the questionnaires, the

edited computer draft occurs first on the page, and the text from #* 37 [swi un seong

gyeong] occurs second; in the other three questionnaires, the text from <1 2 7 [swi un seong

gyeong] appears first, and the edited computer draft appears second. Each questionnaire
covers a different set of verses. For example, the first questionnaire for participant #3 covers

Esther 2:1-4, the second questionnaire covers Esther 2:5-9, the third questionnaire covers
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Esther 2:10-14, etc. Therefore each questionnaire is unique. Six questionnaires were prepared
for each of the seventeen experiments that dealt with biblical texts. Since there is not a
professionally translated Korean text for sixth graders regarding the community development
article entitled Avian Influenza, it was not possible to evaluate the edited computer draft from
that experiment. These questionnaires were then distributed to adults at two Korean churches
in the Dallas area. The evaluators all spoke Korean as their first language, and they were
generally familiar with the biblical texts. The evaluators were not told how the two sample texts
on the questionnaire had been produced. The results of the six evaluations for each of the
seventeen biblical text experiments are shown below in table 6-5. In the final column of the
table, the number after “TTA’ indicates the number or evaluators who chose the edited computer
text as being better, the number after ‘EB’ (Easy Bible) indicates the number of evaluators who

chose the $1% 417 [swi un seong gyeong] text as being better, and the number after ‘Equal’

indicates the number of evaluators who said that the two texts are equal in quality.

Table 6-5. Adult Evaluations of the Korean Texts
Evaluated Text Evaluations
Participant #1 Ruth 1:21 to 4:22 TTA: 3
EB: 3
Equal: 0
Participant #2 Ruth 1:1 to 2:23 TTA: 3
EB: 2
Equal: 1
Participant #3 Esther 1:21 to 5:14 TTA: 1
EB: 4
Equal: 1
Participant #4 Esther 1:1to 5:14 TTA: 4
EB: 2
Equal: 0
Participant #5 Esther 7:4 to 10:3 TTA: 2
EB: 2
Equal: 2
Participant #6 Esther 6:1 to 9:21 TTA: 1
EB: 2
Equal: 3
Participant #7 Esther 1:1 to 2:21 TTA: 2
EB: 4
Equal: 0
Participant #8 Luke 2:17 to 4:13 TTA: 2
EB: 3
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Equal: 1

Participant #9

Luke 2:1 to 3:6

TTA: 4
EB: 1
Equal: 1

Participant #10

Luke 4:1 to 5:20

TTA: 2
EB: 3
Equal: 1

Participant #11

Luke 4:25 to 6:17

TTA: 1
EB: 1
Equal: 4

Participant #12

Luke 1:20 to 2:18

TTA: 4
EB: 2
Equal: 0

Participant #13

Luke 1:1 to 2:26

TTA: 3
EB: 1
Equal: 2

Participant #14

Luke 7:22 to 9:14

TTA: 5
EB: 1
Equal: 0

Participant #15

Luke 7:1 to 8:8

TTA: 2
EB: 3
Equal: 1

Participant #16

Daniel 1:22 to 4:23

TTA: 2
EB: 3
Equal: 1

Participant #17

Daniel 1:1 to 4:23

TTA: 2
EB: 4
Equal: 0

Total Evaluations

TTA: 43
EB: 41
Equal: 18

In the evaluations shown above, it is clear that adults who are familiar with the biblical text
consider the edited computer drafts to be of a quality that is comparable with the professionally
translated and published 1% 4] 7 [swi un seong gyeong]. Except for cases #3, #7, and #17 in
the table above, at least half of the evaluators for each set of texts considered the edited
computer drafts to be as good as, or better than the 4% 47 [swi un seong gyeong] texts. For
cases #3, #7, and #17, a third of the evaluators for each of those cases considered the edited
computer drafts to be as good as, or better than the 1 47 [swi un seong gyeong] texts.

The number of evaluations for each translator’s text was too small to perform individual

x? tests, but a y? test was performed using the evaluation totals. Using 43, 41, and 18, x?(2) =
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11.35, p = .0034. A p value less than .05 indicates that there is skewing among these three
factors. Examining the data reveals that the reason for this skewing is because the number of
equal evaluations is significantly lower than the evaluations from the other two options.
Therefore a binomial distribution was performed between the TTA and EB evaluations. The two
tail p binomial cumulative distribution probability is .91. Since this value is much higher than .05
which is the standard cutoff value, the difference between the TTA and EB evaluations is
insignificant. Since the difference between the TTA and EB evaluations values is insignificant,
the difference is almost certainly due to chance and is therefore not a reliable effect due to the
method of testing or the difference in translation procedures. Therefore the two texts are
essentially of equal quality.

Since TTA is intended to generate texts for people with approximately a sixth grade
reading level, another set of evaluations was performed at a grade school in DeaGu, South
Korea. The questionnaires described above were modified so that the three options at the
bottom of each page read as follows:

e Regarding the two texts above, the first text is better than the second text.

e Regarding the two texts above, the second text is better than the first text.

e Regarding the two texts above, both texts are approximately equal.”
The results of the evaluations by sixth graders in Korea who are generally unfamiliar with the
biblical texts are shown below in table 6-6.

Table 6-6. Sixth Graders’ Evaluations of the Korean Texts

Evaluated Text Evaluations
Participant #1 Ruth 1:21 to 4:22 TTA: 5
EB: 1
Equal: 0
Participant #2 Ruth 1:1 to 2:23 TTA: 2
EB: 3
Equal: 1
Participant #3 Esther 1:21 to 5:14 TTA: 3
EB: 2
Equal: 1
Participant #4 Esther 1:1to 5:14 TTA: 0
EB: 3
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Equal: 3

Participant #5

Esther 7:4 to 10:3

This text was not
evaluated because it
is not suitable for
children when taken
out of context.

Participant #6

Esther 6:1 to 9:21

This text was not
evaluated because it
is not suitable for
children when taken
out of context.

Participant #7

Esther 1:1 to 2:21

TTA: 3
EB: 2
Equal: 1

Participant #8

Luke 2:17 to 4:13

TTA: 3
EB: 2
Equal: 1

Participant #9

Luke 2:1 to 3:6

TTA: 4
EB: 2
Equal: 0

Participant #10

Luke 4:1 to 5:20

TTA: 5
EB: 1
Equal: 0

Participant #11

Luke 4:25to 6:17

TTA: 2
EB: 3
Equal: 1

Participant #12

Luke 1:20 to 2:18

TTA: 4
EB: 1
Equal: 1

Participant #13

Luke 1:1 to 2:26

TTA: 2
EB: 3
Equal: 1

Participant #14

Luke 7:22 to 9:14

TTA: 4
EB: 2
Equal: 0

Participant #15

Luke 7:1to 8:8

TTA: 3
EB: 1
Equal: 2

Participant #16

Daniel 1:22 to 4:23

TTA: 3
EB: 2
Equal: 1

Participant #17

Daniel 1:1 to 4:23

TTA: 2
EB: 2
Equal: 2

Total Evaluations

TTA: 45
EB: 30
Equal: 15
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In the evaluations shown above, it is very clear that sixth grade children who are unfamiliar with
the biblical text consider the edited computer drafts to be of a quality that is comparable with the
professionally translated and published +]- 4J 7 [swi un seong gyeong]. In every case at least
half of the evaluators for each set of texts considered the edited computer drafts to be as good
as, or better than the 1% 7 [swi un seong gyeong] texts.

The number of evaluations done by sixth graders for each translator's text was too
small to perform individual y ? tests, but a y 2 test was performed using the evaluation totals.
Using 45, 30, and 15, x%(2) = 15.00, p = .0006. A p value less than .05 indicates that there is
skewing among these three numbers. Examining the data reveals that there are two reasons
for this skewing: 1) the number of students who said that the two texts are equal is significantly
lower than the number of students who said that one text was better than the other, and 2) the
number of students who said that the edited TTA drafts are better is significantly higher than the

number of students who said that the 51 4 7 [swi un seong gyeong] texts are better or equal

to TTA’s edited drafts. Because there is skewing, a binomial distribution was performed
between the TTA and EB evaluations. The two tail p binomial cumulative distribution probability
is .1053. This indicates that there is only about a 10% probability that these two numbers are
reliably the same. In other words, there is a 90% probability that the students genuinely prefer

TTA's edited drafts over the 1 47 [swi un seong gyeong] texts. At this time it cannot be

stated with statistical certainty that the students prefer the edited TTA drafts, but with a larger
number of respondents, a significant preference for TTA’s edited drafts might emerge.
6.4.3 Test for Semantic Content

For the Korean texts, no experiments were performed to test for semantic content. The
reason for this is because as the texts were being generated, the Korean speaker who helped
with the generation process repeatedly compared the computer generated drafts with other
Korean translations of the Bible as well as with TTA’s English drafts. In every case she said the

texts had essentially the same semantic content.
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6.4.4 Conclusions
This section described experiments that were performed to ascertain the quality of the
Korean drafts generated by TTA. The results of these experiments lead to the following two
conclusions:
1) The Korean drafts generated by TTA were of sufficient quality that they approximately
quadrupled the productivity of eighteen experienced mother-tongue Korean translators.
2) The mother-tongue translators did a thorough job of editing the computer generated
drafts because independent evaluations indicate that the edited texts were of a quality
that is directly comparable to a professionally translated and published Korean text.
These experiments indicate that the computer generated Korean drafts are easily
understandable and grammatically correct. Additionally, the generated texts are of sufficient
quality that they approximately quadrupled the productivity of many experienced mother-tongue
translators.
6.5 Conclusions
This chapter described experiments that were performed to ascertain the quality of the
texts generated by TTA. These experiments were designed to accomplish three purposes:
1) test for increased productivity
2) test for quality
3) test for semantic content.
The most critical of these experiments is the first one which determined whether or not TTA’s
drafts increase the productivity of experienced mother-tongue translators. Table 6-7 shown
below summarizes the results of the productivity experiments.

Table 6-7 Summary of Productivity Experiments

Test Language Productivity Improvement Factor
Jula 2.6%
Kewa 6.7

46 The productivity factor of Participant #7, who was described as an outlier, was not included in this
calculation. When Participant #7’°s productivity factor is included, the Jula average becomes 4.1.
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| Korean | 4.6 |

The Jula experiment was performed first, and its productivity factor is rather low. After
examining the changes made by the mother-tongue translators and listening to the critiques
provided by the English speakers who also speak Jula, significant improvements were made to
the format of the semantic representations with the intention of improving the results for the
other test languages. Three of the more significant improvements to the semantic
representations are listed below:

1) Conjunctions were added to the beginning of many propositions.

2) The Proximity feature on objects was used much more extensively.

3) Relational phrases that modify objects were converted to object modifying propositions.
The details of each of these three changes will now be discussed.

One of the Jula text evaluators indicated that each individual sentence was a perfect
Jula translation of the corresponding English sentence. However, he said that both the English
and Jula texts as a whole did not flow well; he said that the texts were disjointed. In order to
alleviate this problem, appropriate conjunctions were added at the beginning of many
propositions. These conjunctions improved the flow of the texts in English and in the other test
languages as well.

Most non-Indo-European languages do not have definite articles or anything that
corresponds to the English article the. If an English speaker reads a text that has all of the
‘the’s removed, the text is very difficult to follow. Since Jula does not have a definite article, it
was difficult for the speakers to follow the participants in the text. In order to reduce this
problem, the ‘Proximity’ feature on objects was used much more extensively. In particular, the
values ‘Contextually Near with Focus’, which generates this in English, and ‘Contextually Near’,
which generates that in English, were used wherever appropriate. Since many languages do
have deictic markers corresponding to this and that, these deictic markers enable the readers to
follow the participants much more easily.
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When the semantic representations were developed for the Jula experiment,
constructions such as the man in that house were permitted. However, in Jula it is awkward to
modify a noun with a prepositional phrase. Therefore transfer rules were written for the Jula
grammar to convert these modifying phrases to object modifying propositions such as the man
who is in that house. Writing transfer rules to make this change was problematic because
assigning the correct Time value to the event via a rule was impossible. Therefore, after the
Jula experiment was completed, the semantic representations were changed so that all
relational phrases that modify objects were converted to object modifying propositions. This
eliminated the need for rules to make these changes in the Kewa and Korean grammars. This
change to the semantic representations improved the quality of the texts generated in both
Kewa and Korean, and it also significantly reduced the amount of work required from the
transfer grammar.

After the Jula experiment was completed and the semantic representations were
revised, the Kewa and Korean experiments were performed. The productivity ratios for those
two languages were considerably higher than the ratio for the Jula experiments, thereby
justifying the changes made to the semantic representations. As more experience is gained
with other languages, additional improvements will probably be developed and applied to the
semantic representations.

The next chapter of this dissertation will summarize the results of this research. Then
that chapter will discuss the significance of TTA, the situations in which it is appropriate to use
this project, additional improvements that may be made to the system, and areas that require

additional research.
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CHAPTER 7
CONCLUSIONS
7.1 Introduction

This dissertation described the natural language generator called The Translator’s
Assistant. The fundamental question that this research answered is as follows: If the semantic
representations contain sufficient information, and if the grammar possesses sufficient
capabilities, then is The Translator’s Assistant able to generate drafts of translations of texts
that are of sufficient quality that they improve the productivity of experienced mother-tongue
translators? The evidence presented in the previous chapters indicates that the answer is
clearly yes. The drafts generated by TTA approximately quadruple the productivity of
experienced mother-tongue translators without any loss of quality. The translators were able to
edit the computer generated drafts in approximately one fourth the time they needed to
manually translate the same quantity of text, and independent evaluators viewed their edited
drafts as being of the same quality as their manually translated texts. The experiments
performed during this project repeatedly demonstrated that the drafts generated by TTA contain
the same semantic content as the original texts, and were of sufficient quality that they
significantly increased the productivity of experienced mother-tongue translators. A myriad of
sociolinguistic factors were certainly involved during the evaluation process, but those factors
were beyond the scope of this research.

The fundamental purpose of TTA also deserves repeating: TTA generates texts that
are easily understandable, grammatically correct, and semantically equivalent to the source
texts. The generated drafts are at approximately a sixth grade reading level. The ontology,

feature system, and grammar were designed to accommodate a very wide variety of target
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languages. The generated texts are by no means the final draft; they require editing by mother-
tongue speakers in order to improve the naturalness and information flow. The generated texts
certainly do not include all the specialized structures and vocabulary of the target language; the
generated texts use the target language’s simple, basic terms and structures in order to
accurately convey the vast majority of the original text’'s meaning and content.

Much was learned during this process, and much remains to be done. This chapter will
discuss several topics that require additional research in order to improve TTA in the future.

7.2 Topics Requiring Additional Research

TTA’s ontology, semantic representational system, and grammar are all functional at
the present time, and able to accommodate a very wide variety of target languages. However,
as more experience is gained with additional languages, undoubtedly more features and
structures will be added to the semantic representational system, and additional capabilities will
be added to the grammar. Several examples of this were mentioned in chapter 3. While
generating the Korean texts, all of the features associated with the speaker-listener relationship
were added to propositions. The Jula, Kewa, and English grammars do not include any system
of honorifics when one person speaks to another, so the features called Speaker, Listener,
Speaker’'s Attitude, Speaker’s Age, and Speaker to Listener's Age were not part of TTA’s
feature system at that time. But when the Korean project was started, these features, which
were described in sections 3.3.2.5.5 through 3.3.2.4.9, were added in order to generate the
necessary honorifics. These features are now available in the semantic representations for
every target language that needs them. Similarly, prior to working on the Banjar grammar, there
was not a propositional ‘Type’ feature value of ‘Closing Quotation Frame’ as was mentioned in

3.3.2.5.1. The subordinate clause*’ that includes the speaker, listener, and method of

47 The Closing Quotation Frame propositions in the semantic representations are always embedded in the
final proposition of multi-propositional direct quotes. Although these Closing Quotation Frame
propositions are subordinate in the semantic representations, that does not mean that they must be
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communication (e.g., say, shout, command, etc.) was added because Banjar requires it.
Generally features and structures aren’t added to the semantic represenational system for one
particular target language. However, if a structure or feature will be helpful to a variety of target
languages, then the semantic representations may be modified to include the new structures or
features. As more experience is gained with other languages, additional structures, features,
and feature values will certainly be added to TTA’s semantic representational system. Any
structure or feature that will be useful to a wide variety of languages may be added to TTA’s
semantic representational system. The design of TTA’s representational system allows it to be
sufficiently flexible that it can accommodate these additions.

TTA is certainly functional at the present time, and usable by computational linguists.
However, this research did not answer the question of whether or not field linguists with little
computational experience are able to use TTA. It is still an open question as to whether or not
TTA is a practical system that field linguists can readily use without help from computational
linguists. Developing the lexicons and the synthesizing grammars for each of the four test
languages was very simple and required little time. Field linguists who have little computational
experience are certainly able to develop their own lexicons and synthesizing grammars quickly
and easily. However, developing the transfer grammatrs is considerably more complex and time
consuming. The development of a good transfer grammar requires considerable experience
dealing with ordering rules, feeding, bleeding, defining and setting features, etc. In order to
facilitate the use of TTA by field linguists without help from computational linguists, the transfer
grammar requires additional research.

Additional research could improve TTA in the following three ways: 1) improve the
quality of the generated texts, 2) enable the system to cover an even broader range of target

languages, and 3) make the system easier to use. In order to improve the quality of the texts

subordinate in the generated target text. If a language requires the quotation frames to be independent
clauses, then the Structural Adjustment rules may be used to make the necessary changes.
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generated by TTA, the ontology needs to be restructured, and the content of the semantic
representations needs to be refined. In order to cover an even broader range of target
languages, the feature system requires additional research. In order to make TTA easier to
use, the transfer grammar needs to be simplified, and current typological research in areas such
as semantic maps needs to be incorporated. Therefore there are five specific areas that require
additional research: 1) the ontology, 2) the feature system, 3) the transfer grammar, 4) current
typological studies in areas such as semantic maps, and 5) refinement of the content of the
semantic representations.
7.2.1 The Ontology

As was stated in section 3.3.1, the ontology remains the most problematic issue in this
project. However, there are two distinct ways to improve TTA’s ontology: 1) develop a practical
technique for explicating semantically complex objects, and 2) convert the ontology from simple
lists to structured hierarchies.
7.2.1.1 Explicating Semantically Complex Objects

Chapter 3 presented several potential approaches to the problems associated with
including semantically complex concepts in the ontology:

1) Use only the NSM primitives in the ontology.

2) Use semantically complex lexemes in the ontology and make very fine semantic
distinctions between the various senses of each word. If the senses are sufficiently fine
grained, they will be able to accommodate every lexeme in every language.

3) Develop a principled compromise between the two extreme options listed above.
Therefore semantic primitives as well as semantic molecules are permitted in the
ontology.

An ontology that consists solely of NSM primitives would theoretically be usable by all the
world’s languages. However, developing the semantic representations using only the NSM

primitives is entirely impractical. The second option, using extremely fine grained semantics in
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order to accommodate every lexeme in every language is entirely impractical as well. Therefore
this project adopted a principled compromise. Using the foundational principles of NSM theory,
English semantic molecules were identified. The final result is that TTA’s ontology includes
concepts that have been placed in four semantic complexity levels: 1) the NSM primitives, 2)
semantic molecules which are the words in Longman’s defining vocabulary, 3) complex
concepts that are explicated using the NSM primitives and semantic molecules, and then
inserted into the semantic representations only if the linguist activates the associated complex
concept insertion rule as was discussed in 4.3.1, and 4) complex concepts that are impractical
to explicate. The number of entries in the ontology belonging to the fourth category has been
kept to an absolute minimum.

The burden placed on the ontology was significantly reduced by the addition of the
collocation correction rules which were described in 4.3.6. The collocation correction rules
allow linguists to map a single source concept to multiple target words in accord with the other
concepts that are in the environment. The example given in table 4-1 presented how the
various Tzeltal words for ‘to carry’ may be inserted into the generated texts even though TTA’s
ontology has only one sense of CARRY which refers to transporting an object from one place to
another place.

Drastically reducing the number of semantically complex concepts in the ontology and
using primarily the NSM primitives and the words in Longman’s defining vocabulary as the
fundamental lexemes in the ontology had three effects: 1) it made the development of the
semantic representations considerably more difficult, 2) it improved the quality of the generated
texts, and 3) it reduced the demands placed on the grammar. Prior to adopting the NSM
primitives and molecules, semantically complex concepts had been allowed in the semantic
representations.  Allowing complex concepts in the semantic representations made the
development of the semantic representations very easy, but when a target language did not

have a lexical equivalent for a complex concept, a rule in the transfer grammar was required to
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explicate the complex concept using the target language’s lexemes and structures. Those rules
were complex, very difficult to write, and frequently distorted the intended message. Examples
of this problem were provided in sections 4.3.1.1 to 4.3.1.3. Those examples demonstrated that
when a rule replaces a complex concept with a target word that is modified by a phrase or
clause, the message becomes distorted. This problem was virtually eliminated by explicating
almost all of the complex concepts in the source texts using the NSM primitives and molecules.
Succinctly and sufficiently explicating events, object attributes, and event attributes is generally
possible. However, explicating semantically complex objects tends to be considerably more
difficult. In certain cases, explicating semantically complex objects has proven impractical.
There are two particular categories of objects where this problem repeatedly arises: artifacts
and animals.
Certain artifacts are sufficiently explicated quite easily by modifying an object with a

descriptive proposition. Examples include the following:

e bandage: a piece of cloth that covers a wound

e cage: a structure that people put animals into

e perfume: oil that smells good

e manger: a box that contains animals’ food
The explications listed above certainly are not complete, but they are generally sufficient to
communicate the intended message. If the target culture is unfamiliar with one of these
artifacts, these explications are generally able to communicate the message. Other artifacts are
extremely difficult to succinctly explicate by modifying an object with a single proposition.
Examples include the following:

e arrow: a long, thin, straight piece of wood with a point at one end and used as a

weapon when shot from a bow.
o bow: a long, thin piece of wood held in a curve by a tight string and used as a weapon

to shoot arrows.
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e axe: a tool that has a sharp, heavy piece of metal at one end and a long wooden
handle, and is generally used to cut down trees.
If a target culture is unfamiliar with one of these artifacts, these explications fail to communicate
the message and also badly distort it. At the present time, many artifacts have been placed in
the fourth category mentioned earlier — complex concepts that are impractical to explicate. No
other solution has been identified for this problem, so it remains an issue that requires additional
research.

The explication of animals has also proven problematic. Particularly in the biblical texts,
animals are used because they possess certain qualities. If a particular animal is unknown in
the target culture, it is impossible to succinctly explicate the animal in such a way that all the
essential qualities are communicated. For example, sheep possess the following
characteristics: 1) edible meat, 2) white wool, 3) need protection from predators, 4) follow other
sheep without thinking, 5) get lost easily, and 6) not very intelligent. Capturing all of these
characteristics in a succinct explication is impossible. At the present time there are two
potential solutions to this problem: 1) have multiple senses of SHEEP in both the ontology and
the semantic representations, or 2) have just single sense of SHEEP in the ontology, but in the
semantic representations modify the first occurrence of SHEEP in each passage with a
proposition ‘which is an animal like a X’. TTA could be modified so that both of these solutions
are incorporated, and then linguists could choose one solution or the other based on their
particular situation. Both of these solutions communicate the message faithfully, but add
complexity to the ontology and the development of the semantic representations.

The first solution requires multiple senses of SHEEP in both the ontology and the
semantic representations. For example, SHEEP-A could refer to an animal that has edible
meat, SHEEP-B refers to an animal that has white body hair, SHEEP-C refers to an animal that
needs to be protected from predators, etc. Then when the semantic representations are being

manually developed, SHEEP-A will be used whenever a source text has the word ‘sheep’, and
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the sheep’s edible meat is in focus. Similarly SHEEP-B will be inserted into the semantic
representations whenever a source text has the word ‘sheep’, and the sheep’s white body hair
is in focus. If a target culture is unfamiliar with sheep and does not have an animal that
possesses all these characteristics, then a different animal may be linked to each sense of
SHEEP. Then TTA will be able to insert the appropriate animal into the generated texts
because each of these senses of SHEEP will be used appropriately during the manual
development of the semantic representations.

The second solution requires only a single sense of SHEEP in the ontology, but
additional concepts would be required in the ontology. The additional concepts would be
‘animal-with-edible-meat’, ‘animal-with-white-body-hair’,  ‘animal-that-needs-protection-from-
predators’, etc. Then when the semantic representations are being manually developed,
whenever the word ‘sheep’ occurs in a source text and the sheep’s edible meat is in focus, the
first occurrence of SHEEP in the passage would be modified with the proposition ‘which is an
animal like a animal-with-edible-meat’. Linguists would then link the concept ‘animal-with-
edible-meat’ to the name of an animal in the target culture that has edible meat. Similarly they
would link the concept ‘animal-with-white-body-hair’ to the name of an animal that is known in
the target culture and has white body hair. This solution could be used by translators who
prefer to use a loan word for ‘sheep’, but still want to communicate the message in a way that is
both historically accurate and culturally relevant.
7.2.1.2 Converting the Ontology from a Simple List to a Structured Hierarchy

As was discussed in section 3.3.1, the current version of TTA’s ontology consists of
seven simple lists of words, each list containing the concepts for a particular semantic category,
and the concepts in that list are sorted alphabetically. Converting these lists to structured
hierarchies would serve two purposes: 1) help linguists develop their lexicons in a more natural
way, and 2) improve the quality of the generated texts by using complex concepts which are not

explicated if the target language has a lexical equivalent.
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7.2.1.2.1 Improve the Target Lexicon Development

The concepts in TTA’s ontology could be converted to a hierarchy similar to the one
shown in figure 3-4. The concepts themselves would not change; TTA’s ontology would still be
comprised of 1) the NSM primitives, 2) semantic molecules which are the defining vocabulary in
Longman’s Dictionary, 3) complex concepts which are explicated and inserted into the semantic
representations only if the user activates the associated complex concept insertion rule, and 4)
unexplicated complex concepts. However, by ordering the concepts in natural hierarchies,
related concepts would be placed within the same group and their distinguishing features made
clear. A possible high level view of these hierarchies is shown below:

Objects

Proper Names
Men’s Names
Women's Names
Geographical Names
Temporal Names

Artifacts

Animals

Abstracts

Events (Levin, 1993:111ff.)
Putting
Removing
Sending
Carrying
Change of Possession
Learning
Throwing
Movement
Speech Acts
Mental Acts
Preparation

Event Attributes
Cardinal Numbers
Ordinal Numbers
Colors
Size
Quantity
Emotions

For example, under Speech Act verbs, four of the entries would be SAY-A, SAY-B, SAY-C, and

SAY-D as was described in section 3.3.1. Other concepts that would be placed in the Speech
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Act verbs under SAY-A include DECLARE, PROCLAIM, ORDER, etc. So the concepts
themselves would not change, but the relationships between the concepts would be made
clearer.

7.2.1.2.2 Improve the Quality of the Generated Texts

Chapter 6 presented the results of experiments that were done to determine the quality
of the generated texts. In the Jula, Kewa, and Korean experiments, experienced mother-tongue
translators were asked to edit the computer generated drafts and make them presentable first
drafts. For each test language, the changes that were made by the most experienced mother-
tongue translator were examined and described. In each case the most common type of
change was to replace generic words with more specific words. This is to be expected because
the semantic representations use very simple, generic words. The use of more complex
concepts in the semantic representations would reduce this type of editing, but the complex
concepts must be inserted into the semantic representations only when the target language has
good lexical equivalents. The complex concepts would be inserted into the semantic
representations using the technique described in section 4.3.1. That technique always pairs a
complex concept with a simple concept such as MAN-A/SHEPHERD-A. When the semantic
representation of a particular verse is loaded, TTA looks for these pairs, and then discards the
simple concept if the complex concept has a target equivalent. If the complex concept does not
have a target equivalent, then TTA automatically discards the complex concept and inserts the
simple concept into the semantic representation. By organizing the concepts in TTA’s ontology
into a hierarchy, it would be easier for linguists to specify which complex concepts should be
automatically inserted into the semantic representations, and which should not. The
semantically complex concepts could be placed beneath the generic concepts in the ontological
hierarchy, and if the user supplies a target equivalent for a complex concept, then that complex
concept would automatically be used throughout all the semantic representations. But if the

user does not supply a target equivalent for a particular complex concept, then TTA would

330



automatically use the generic concept. For example, SAY-A is used for all direct speech.
Complex concepts occurring under SAY-A could include DECLARE and PROCLAIM. During
the development of the semantic representations, the pair SAY-A/DECLARE-A would be
inserted wherever appropriate. When a high ranking government employee says something
officially, DECLARE could be used if the target language has an equivalent. If the target
language does not have an equivalent for DECLARE, then SAY would automatically be used.
For another example, RED-A is a color which is a semantic molecule. The complex colors
CRIMSON and SCARLET could be inserted beneath RED in the ontology. If the user supplies
a target equivalent for CRIMSON or SCARLET, then those complex concepts would
automatically be used where appropriate in the semantic representations. If the user does not
supply a target equivalent, then the pairs RED-A/CRIMSON-A and RED-A/SCARLET-A in the
semantic representations would automatically be collapsed to RED-A.
7.2.2 The Feature System

The feature system is another area that requires additional research. Undoubtedly
more features will be added to TTA’s feature system in order to accommodate additional
languages. For example, many of the world’s languages employ evidentiality markers. If
typological research is able to identify an exhaustive list of the various types of evidential
markers, then a feature called Evidentiality could be added to propositions, and the exhaustive
list would serve as the possible values for that feature. Then each proposition in the semantic
representations could be marked with the appropriate value of Evidentiality. Languages which
employ evidential markers could examine this feature, and then spellout rules would insert the
appropriate word or morpheme. Other candidates for additional features include mirativity,
direction of motion, etc.

Another feature which requires additional research is the ‘Time’ value associated with
events. Section 3.3.2.2.1 presented two options: absolute time and relative time. The relative

time option was chosen, and that option fit the four test languages well. However, it is well
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documented that languages employ many different views of time, so this feature deserves
additional research.
7.2.3 The Transfer Grammar

Figures 5-59 through 5-62 show the number of new transfer rules and the number of
new synthesizing rules required for each chapter of text in each of the four test languages.
Those graphs reveal two interesting facts: 1) for each test language, the number of new rules
required for each subsequent chapter of text significantly decreases, and 2) for each test
language, the number of transfer rules significantly exceeds the number of synthesizing rules.
Even for English, the number of transfer rules far exceeds the number of synthesizing rules.
This is somewhat surprising given that the semantic representations include concepts that have
been lexicalized by English, structures that are employed by English, and an English world
view. Therefore the English transfer grammar is not required to deal with lexical mismatch,
perform any major restructuring, or accommodate a different world view. The main tasks
performed by the English transfer grammar consist of theta grid adjustments, adding the
appropriate auxiliaries, combining propositions where appropriate, and dealing with the special
requirements of subordinate clauses. Generating the various propositions and texts in the
Grammar Introduction required almost 320 transfer rules in the English grammar. Generating
those same propositions and texts in Korean required only 30 additional rules. Many of the
transfer rules in the Korean, Kewa, and Jula grammars are performing the same tasks as the
corresponding rules in the English transfer grammar: theta grid adjustments, adding auxiliaries,
combining propositions, etc. Although the underlying functions of the four transfer grammars
are very similar, the actual rules for each language are quite different, thereby producing texts
that are appropriate for the vastly different languages. Developing a transfer grammar for a
language is a complex and time consuming process, but there are two ways that this problem
could be reduced: 1) develop a library of common transfer rules, and 2) divide the transfer

grammar into a two stage process, the first stage being developed by a computational linguist
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for a group of related languages, and the second stage being developed by a field linguist for a
particular language within that group of related languages.
7.2.3.1 Develop a Library of Common Transfer Rules

An area that deserves additional research is the prospect of identifying common tasks
required by the transfer grammars of various languages. If common tasks can be identified,
then prewritten rules that perform those tasks could be added to the Grammar Library so that
the linguist could simply activate or deactivate the rules. At the present time TTA’s Grammar
Library has only a few entries as seen in figure 7-1 below.

= Library of Common Transfer Rules

* Complex Concept Insertion Rules

E3 Common Transfer Rules

+ Initializing a Switch Feference Swztem
+ Combining Simple Clauses

+ Predicative Adjective Constructions

Figure 7-1. TTA’s Grammar Library

Areas where there is significant potential for developing rules which could be applicable to many
different languages include: the identification of pronouns, the construction of clause chains and
switch reference systems, combining propositions, inserting auxiliaries, etc.
7.2.3.2 Convert the Transfer Grammar to a Two-Stage Process

As was mentioned earlier, developing a good transfer grammar is a complex process
that requires experience in rule ordering, feeding, bleeding, and defining and setting feature
values. It is probably not practical to expect field linguists to develop their own transfer
grammars without help from a computational linguist. In order to alleviate this problem, one
possible approach is to convert the transfer grammar to a two-stage process. The first stage
would be developed by a computational linguist for a group of related languages. That stage
would perform common but complex tasks such as combining propositions, inserting auxiliaries,
handling lexical mismatch, etc. Then field linguists with little computational experience could

develop the second stage of the transfer grammar which would perform theta grid adjustments
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and other minor changes to the semantic representations. The field linguists would also
develop their own lexicons and synthesizing grammars. If a group of related languages share
similar sentence structures, closely related lexemes, common pronominal systems, common
world views, etc., then it is conceivable that a single transfer grammar could be developed for
the entire group, and then additional language specific changes could be performed by a
second stage of the transfer grammar. This would significantly reduce the amount of work
required from a field linguist when developing a grammar for his language.
7.2.4 Semantic Maps and other Current Typological Research

Typologists are presently developing semantic maps which simultaneously capture
language universals and language-specific grammatical knowledge (Croft 2003:133). For
example, the distinction between singular and plural is a functional domain, and linguists have
found that many languages use the animacy hierarchy to determine which nominals should be
marked as plural, and which should not be marked. Semantic maps of plural inflection for five
languages are shown below in table 7-1.

Table 7-1 Semantic Maps of Plural Inflection (Croft 2003:134)

1/2 Pronouns | 3 Pronouns | Human Nouns | Animate Nouns Inanimate Nouns
Guarani X
Usan X X
Tiwi X X X
Kharia X X X X
English X X X X X

The conceptual space underlying these particular semantic maps is the animacy hierarchy
which is universal. The conceptual spaces for these and other semantic maps are empirically
constructed using vast amounts of cross-linguistic data. As typologists develop additional
conceptual spaces for various functional domains, those spaces and domains could be
incorporated into TTA’s grammar so that linguists could more quickly indicate the specific
details of their particular language using the semantic maps.

7.2.5 The Semantic Representational System
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In order to further improve the quality of the generated texts, the semantic
representational system must be refined. For example, the current system does not include a
method of indicating let’s as in Let’s go to the store. Whenever the source texts have a let’s
construction, the proposition is converted to We should .... Similarly, the semantic
representation system does not currently have any method of representing can or can’t.
Whenever a source text has either can or can't, the proposition is converted to be able or not be
able. Can and cannot are NSM primitives (Goddard 1998:58), so theoretically they are present
in every language. While can and be able are semantically equivalent and generally
communicate the same message, there are instances where changing a can construction to a
be able construction slightly affects the message. For example, in Infected Eye 1:6 Melissa
says, “I'm not able to see.” In that particular situation, it would be much more natural for her to
say, “l can’'t see” which is how her statement was worded in the original source text. However,
in Kande’s Story 1:16 Kande’s mother says, “Sometimes | feel very weak. And sometimes I'm
not able to work.” In the second proposition, changing not able to can’t as in “And sometimes |
can’'t work” seems to slightly diminish the condition of Kande’s mothers. There seems to be
pragmatic distinctions between can and be able, but those distinctions are unclear at this time.
However, it is clear that not every instance of can or cannot in a source text should be
converted to be able or not be able. Refining the semantics to include these finer shades of
meaning would increase the quality of the generated texts in target languages that have
mechanisms which indicate these finer shades of distinction. However, there is always a trade-
off between adding more content to the semantic representations and the amount of work
required to develop the grammar. As finer shades of meaning are permitted in the semantic
representations, additional work is required by the linguists to construct grammars that reflect
these finer shades of meaning.

7.3 Final Conclusions
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TTA in its present form is a system that vastly reduces the amount of time and effort
required to translate documents from one language to another. With the additional research
described above, TTA could potentially produce even better texts with less effort from the
linguists. It is hoped that this system will 1) help improve the quality of people’s lives around the
world by providing them with translations of vital information, 2) help preserve many of the
endangered languages by providing texts in those languages and thorough descriptions of
those languages, and 3) provide linguists with a research tool which enables them to

simultaneously describe languages and generate texts for speakers of those languages.
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APPENDIX A

KOREAN AND ENGLISH DRAFTS OF THREE SHORT STORIES
GENERATED BY THE TRANSLATOR’S ASSISTANT
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Shown below in tables A-1, A-2, and A-3 are the English and Korean drafts of three
short stories that were generated by The Translator's Assistant. The drafts that are shown
below have not been edited by mother-tongue speakers; they are shown here unedited in order
to illustrate the quality of text that can be expected from The Translator's Assistant. All texts
that are generated by The Translator's Assistant require post-editing by a mother-tongue
speaker in order to improve their information flow and naturalness. However, as can be seen in
the examples below, even without editing the texts are easily understandable and grammatically
correct. The first story is published by Shell Publishing, and its purpose is to educate people
about AIDS. The second story is published by World Vision, and its purpose is to help prevent
eye infections caused by flies. The final story is published by the Indonesian branch of The
Summer Institute of Linguistics, and its purpose is to help prevent the spread of Avian Infuenza.

Table A-1 below contains the original text*® for Kande's Story in the first column, TTA’s
unedited English draft in the second column, and TTA’s unedited Korean draft in the third
column. The original text has been included in this table to illustrate how source texts are
changed so that they conform to the controlled English influenced meta-language that is used in
TTA’s semantic representational system. As was discussed in this dissertation, when a
semantic representation is developed for a source text, the following changes are made:

e Semantically complex concepts in the source text are generally explicated using the

NSM primitives and Longman’s defining vocabulary.

e Complex sentences in the source text are divided into multiple, simple propositions.

e Each significant participant in a story is introduced with a complete proposition in the
semantic representation.

e Significant events that are implicit in the source text are made explicit in the semantic

representation.

“8 The version of Kande’s Story that appears here is an early version. Shell Publishing has edited this
story, and a more recent version can be downloaded from http://www.scripture-engagement.org/node/57.
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e The events in the semantic representation must conform to their theta grids as specified
in the ontology, so implicit arguments are made explicit in the semantic representation.
Although TTA’s English draft of Kande’s Story does not exactly match the original text, the vast
majority of the original text’s content is faithfully communicated by TTA’s draft. The semantic
content of the Korean draft shown in the final column is identical to the semantic content of the
English draft.

Table A-1. The Original Text for “Kand’e Story” and TTA’s English and Korean Drafts

Chapter 1: Mama's 1:1 Title: Kande's 1:1 M= 2H09 LU &

Secrets mother knows a secret. | H|S 2 QI Q.

Kande sat under atree | 1:2 One day a girl 120 Y 2tCets AUt

reading. Her sister named Kande was sitting | L} Jt710| 0l S0} QAL

Teshi came running. near a tree. Kande was SIC|= M2 27D QALY

"Kande, Kande! | heard | reading a book. She had SIC|= B 2He oI E A0

the women talking. a younger sister named e Sl

They said Mama hasa | Teshi. Teshiran to 3915[ BN+ N f—k . Ojjﬂ

secret! What can it be?" | Kande. Teshi was very Al Eisl= =
excited. She said to SZotRAL Eisl= 2FCIOA
Kande, "Kande! Kande! | ZotRACH "L ALl Lt=
| heard certain women HY HXS0| M2 O A
talking to each other. Q5= 212 SA 0. 0
Those women said that HKES Ol LI DA I:II 0l =
mother kknows a ser::ret! oD HAICHD 25H210{ 21
Do you know mother's | = .
Secret?" On_-l Ll O'I D‘I l——l ——l HI E O'-_Ij_

U L7

"I think | know, little 1:3 Kande said, "I might | 1:3 2tCl= Z6tRULCt "Li=

sister," said Kande. know mother's secret. OIOIE O{0{L| o HluE of

"Let's go talk to Mama | We should go to our HOE @2l "oz JIHA

and find out. I'll race house and talk to ou[] HO{LIH 22240k oH

you!" mother. Mother might LA
tell us about her secret. OIHLINA = OOtz N _|01| 4
I'll race you to our A1 HIZ 0l CHol A DFE&N
housel!" j‘l OI: |’E & ”l’Xl Lj 9" %E

HOH!"

Kande and Teshi 1:4 Kande and Teshiran | 1:4 2tC| 2} EH2 = XID|

arrived home laughing | to their house quickly. Koz e UL 202

and out of breath. Their | When Kande and Teshi | gyaj= mio) =252 o

sisters Falala and Iniko | arrived at the house, they o] o Al

and their brother were laughing. They had %42 KAk ZU o B e
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Jumoke gathered too.
Mama hushed them.
"Be quiet and let your
father sleep,"” she said as
she herded them away.

two younger sisters. One
younger sister's name
was Falala. And the
other younger sister's
name was Iniko. Kande
and Teshi also had a
younger brother named
Jumoke. Falala, Iniko,
and Jumoke heard
Kande and Teshi
laughing. So they ran to
the door to see Kande
and Teshi. Then mother
said to all the children,
"Be quiet because your
father has to sleep.”
Then she walked from
the house with the
children.

X O

F=2 %Elﬂ B ==

s SALL HA *é*BP ctet
OlLIWet ==2 Z2HC2F
B+ E 20| flol 822
S0 AR LDt
2= OtOIZS 0l A "OFH XI I A
=S A 0F2H BFJ| 20
XAZ0l off" 2t Lot ALt
deldA OoiL ot oFol =t
SN EL22H Z /UL

Teshi asked, "Mama, do
you have a secret?"
Mama put her hand on
her middle and said,
"Our family is growing

1:5 Teshi asked her
mother, "Mother, do you
know a secret?" Mother
put her hands on her
stomach. Then she said,

1:5 Efl= GHOLIOGI A
"OHLL, OIHLIN A =
&0 AU 2t S UL
COLIJH B R0l =5 SHAL

T= =

IDIQ
=

bigger." "I'll give birth to a baby L= = ~ 1€ = A0k
soon.” cty) 2oL,

Three-year-old Iniko 1:6 Iniko, who was three | 1:6 Al 201 O|L| W= "He

said, "I'm going inside | years old, said, "l want | OFtH K| 70 22 HIZ 0ol CHal Al

to tell Father!” Mama | to tell our father about sl AlSLICH" 21D

picker her up before she | this secret!” Butbefore | oy 51001 2414 oL 120}

could get to the door. Iniko ran into the house, | o . F24919] F Ol Of LIt

"He already knows, mother picked her up = EE

little one. Let himrest,” | quickly. Mother said, OILIAE Zel SOA

Mama said. "Your father already 2otALE "OtH XIH A = 010
knows about this secret. | 21 BI2 0l CHoH M 10 HA.

o

We have to allow your
father to sleep.”

= OFHXIHNA =RAIEE

Iniko frowned. She
loved to climb on
Father, but lately she
had hardly been allowed
to go near him. For a

1:7 Iniko frowned. She
liked climbing on her
father. But these days
mother didn't allow
Iniko to go near her

1:7 0L = e S M
OLH Xl ®I2 2etite RS
Z0totACH deflt R =30

O{O{LIDF OILI32DF O
IJIDL0I0) Dt 2HE &6
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long time he had been
lying down, never
working, and he looked
weak. The whole
family worried about
him.

father. Kande's father
had slept for many days.
And these days he didn't
work. He always wanted
to rest because he was
weak. Mother and all the
children worried about
father.
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One day Kande was at
the market. She was
telling her friends that
her mother was having a
baby. A boy walked by
and jeered, "That baby
is going to have AIDS
just like your father!"

1:8 One day Kande was
at the market. She told
some friends that her
mother will give birth to
a baby soon. A boy
heard Kande talking to
her friends. He said to
Kande, "The baby will
have AIDS like your
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father has AIDS!" HOH" 2t %*8%9“;[}.
Kande did not know 1:9 Kande didn't 1:9 2tCl= 1 A3E0] Zst
what he meant. Father | understand the things He OIoH°* A 91913_ =]

didn't have AIDS, did
he? "Don't listen to
him," her friends said.

that that boy said. She
said, "My father doesn't
have AIDS." Kande's
friends said to her,
"Don't listen to that
boy."
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"Does Father have
AIDS?" Kande asked
her mother that night.
"I'm old enough to
know."

1:10 Then Kande went
to her house. That
evening she asked her
mother, "Does father
have AIDS? Please tell
the truth to me."

1:10 JdeldA 2tClE A
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UsLII? HoHN MES
LSoHH FHR."

Kande's mother looked
away. Kande could see
that she was crying.
She answered, "yes, |
am sorry that you heard
it as a rumor first."

1:11 Kande's mother
turned around quickly.
But Kande saw her
mother crying. Kande's
mother answered, "Yes.
Your father has AIDS. |
wanted to tell this bad
news to you. But | didn't
want you to worry about
your father. I'm sorry

1:11 2tCI8 00l = &el
SIS0t MCH L 20 =
HOLIOE =21 e HE =L
202 (iU = tESHAL.
"ch. OFHXINA = Ol01ZDt
A0 U= WO 1 Lz
A4S 2ot AUN. Dt

Lt= Ul Ot XIOff CHoH A

341




because you heard this
news while you were at
the market."

AAE SO A O]kl
What will we do if 1:12 Kande asked her 1:12 2tCl= O LI Ol A
Father dies?" Kande mother, "If father dies, SACH "0FY OFH XA
asked. "How will we how will we buy food? SOIJIAIB MBIES HEH
surv(ijve?'l'I " HOV\(/jWi” wehlive?" SAIZ A LN MBS
"God will help us," Kande's mother == A CLE =
Mama said. They cried | answered, "God will O < ?d SLIE?" 22
HOiLl= "stLHENM =

together for a while.

protect us." Then Kande
and her mother cried for
a short time.
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Kande's father died just
before the rainy season.
Friends and relatives
came and mourned for
him.

1:13 Before the rainy
season began, Kande's
father died. Friends and
relatives came to
Kande's house to mourn
for her father.
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"Why didn't they visit
when he was so sick
and so lonely?" Kande
thought. The pastor had
been the only visitor
before Father died.

1:14 Kande wondered,
"Why didn't these people
visit my father while he
was sick?" Before
Kande's father died, only
the pastor visited her
family.
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Some time later Kande
and her mother were out
gathering firewood.
Mama was breathing
hard, and she looked
very weak.

1:15 A few weeks later
Kande and her mother
were gathering wood.
Kande's mother wanted
to cook some food for
the children. But she was
very tired and very
weak.
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Kande took her hand,
and they sat down to
rest. Mama said,
"Sometimes | feel like |
don't have the strength
to do anything

1:16 So Kande held her
mother's hand. Then
Kande and her mother
sat down to rest. Kande's
mother said, "Sometimes
| feel very weak and
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anymore."

sometimes am not able
to work."

2 0" 2t ZotL

Chapter 2: More
Trouble for Kande's
Family

2:1 Title: Kande's family
has more problems.

2:1 M= 2tClel ot
SHIFE A L.
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Kande and her mother
sat under the tree.
Mama didn't look well,
and she was so tired,
Kande had to help her

up.

2:2 One day Kande and
her mother were sitting
near a tree. Kande's
mother was sick and
very tired. So Kande
helped her mother stand

up.
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Kande's father had died,

2:3 Kande's father had

2:3 2tCI2 OB XA =

and with her mother died. Kande and the SOFJHAICE 2012 O LI It

pregnant and feeling other children had to OIAIBIA | M0 2+C| SF

weak, the children had | work very hard because CI2 0l0|SS tHS < AlS|

to work much harder. Kande's mother was ol ‘71 oral :; ot =2
pregnant. = ofVhe of X

Kande fussed at them 2:4 When Kande saw the | 2:4 2tC|= CtE2 00| 0|

when she thought they | other children not AAG| 25D UK U= AHE

weren't working hard working hard, she 22 [ Ol0|SS 1AL

enough. Mama scolded | scolded them. But then U M OILIJ 2HC|=

her for that. She said,
"I'm still the mother in

mother scolded Kande.
Mother said, "I still am

this family."” the mother for these
children." 2ot AL
Then two women from | 2:5 One day two women | 2:5 O & 2tC|2| &
the local church came to | who attended the church | Jip10(0fl 9= W32 CiL s

visit. One was a health

that was near Kande's

= of (| © =
worker; the other was a | house came to visit her 81;—6T&109?|C? 84' i: 2D04% IE
great story teller. mother. One woman was | 5 = T -

anurse. And the other aglji’i‘[}. 12l e

woman told stories very = OIOIE O &

well. 2ot CE.
They did a lot of 2:6 These two women 2:6 0l At & HEz 2tC1e
mama's work. They did a lot of work for HOLIZ 98 22 20|
brought food. They Kande's mother and also Sl D wak =S 95l
started coming over brought food for the SAIS S K= FHC|Q
often. They joked and | family. These women Il Oﬁﬂ o[} JA_&BI 5 ol O;ﬂgg
told stories. Kande was | came to Kande's house | = °° " - ==
happy to hear mother often. These women told | 2HEI2I OTTHLIOIAI S & 2t
laughing more often jokes and interesting MO = 010 E 2ot AL
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now. stories to Kande's 2t0eE O LUIDt 2= 2

mother. When Kande EAS [ H=5IACH

heard her mother

laughing, she was happy.
Kande overheard the 2:7 But one day Kande 2:7 JHULt L ¢ 20 =
health worker talking to | heard the nurse talking | 2tS AIDF (I H LI QF Lols
Mama. She did not to her mother. Kande HS S 2SS AL} Ua
uhnderst%ndbeve;]ything d#jn't uEderﬁtand all the D= 22 O|FHE & UL}
they said, but she things that the nurse C -
learned that her father said. But she learned that el %EIE O@) IJhLHE
had been unfaithful to her father had slept with Ol Abet L= XS SRUALH
Mama. another woman.
He must have got HIV | 2:8 The other woman 2:8 2tCIe OIHKXIDF & CHE
from another woman. that Kande's father slept | 0 Xj= oI i Ao
At first Father didn't with had HIV. So when HIOIZ4 A TJF QIQICH el Al

know he had HIV so he
didn't wear a condom
and he didn't protect
Mama.

Kande's father slept with
that woman, he caught
HIV from that woman.
But he didn't know that
he had HIV. So when
Kande's father slept with
her mother, he didn't use
a condom. Condoms
protect people from
catching HIV.
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Mama might have
caught it from him, and
now the baby could get
it from Mama. "You
must come to the clinic
to get tested,"” the health
worker told Mama.

2:9 So perhaps Kande's
mother caught HIV from
father. And the baby
might catch HIV from
mother. The nurse said
to Kande's mother, "You
have to come to the
clinic so that we could
examine your blood."
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Mama went to the

2:10 So Kande's mother
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clinic. The health
worker drew blood from
her arm. It did not hurt,
but Mama would have
to wait for the results.

went to the clinic. Then
the nurse drew blood
from mother's arm. But
she didn't hurt mother.
Then mother returned to
her house. The nurses
had to examine the
blood for two weeks. So
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mother waited for two ot A OHHLIDJHE O ==
weeks. %QP J|CH& CF.
Two weeks later, Mama | 2:11 Two weeks later a 0l = =0 2tS At
told Kande the terrible | nurse told mother that 01 m LIOIH O OHLIDF O Al
news. Mama was she had HIV. Then_ oo 2T Yol A D}
mfected_ with HIV. The | mother told the terrible oICt2t D Z5HeiCH 12| DA
baby might be also. news to Kande. Mother LI It 2HCJ Ol H Zm st
said, "I have HIV. The o= Lo
baby also might have A4S TotALE U= A
HIV." M ZE B0l AJF JUN.
L5t 0tJl= 010 L._ OIMl &<
Z 8 HHOIH AT UAS HOE
Mama began to get 2:12 A few months later | 2:12 & & S0 Of D1 LI D}
sicker. The HIV mother became very N OFZH S ACH OIH HSA
infection turned into sick. HIV became AIDS. | >33 yio|24 A 00| =t
AIDS.' She got sores on | Then sores gppeared on | gioigt. O DA =0
her skin. mother's skin. 01 D1 Lol WE0 St
"Will I get AIDS from | 2:13 One day Kande 3HL & 2H00=
touching Mama?" asked the nurse, "If | DI-Q}\H)H}” "orel o}

Kande asked the women
from the church. "Not
if you are careful,” said
the health worker.

touch mother, will |
catch AIDS?" The nurse
answered, "If you're
careful, you won't catch
AIDS from your
mother."
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She showed Kande the
safest ways to take care
of Mama and taught her
the best foods to give
her. Kande was
reassured.

2:14 The nurse showed
Kande how to take care
of her mother safely.
And the nurse taught
Kande how to cook food
for her mother. Kande
thanked the nurse and
took care of her mother.
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But Mama worried
about her baby. None
of the local clinics had
the right medicine to
help prevent the baby
from getting AIDS.

2:15 But mother worried
about her baby. The
clinic didn't have the
medicine that prevents
babies from catching
AIDS.
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The baby was born.
Mama was very weak.
She held the new baby
and cried. "Yatima,"
she said. "Orphan."

2:16 A few weeks later
mother gave birth to the
baby. But she was very
weak. She held the new
baby and cried. She said,
"Yatima." Yatima
means, "This child
doesn't have parents.”
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Mama died a few days
later, and Kande named
the baby Yatima.

2:17 A few days later
mother died. Then
Kande named the baby
Yatima.
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Kande took the baby
under the tree and held
her. "l won't let you be
an orphan,” she said.
"You are my baby
now."

2:18 Kande carried the
baby to the tree and held
him. She said, "I'll be
your mother now. I'll
take care of you. You're
my baby now."
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Chapter 3: Dangers for
Kande's Family

3:1 Title: Kande's family
has some difficult
problems.

3:1 M= 202 JtE2

Kande sat under the tree
feeding her baby sister,
Yatima. It would have
been best if someone
could have breastfed the
baby, but since Mama
had died of AIDS,
people were afraid they
would get it from the
baby.

3:2 One day while
Kande was sitting near a
tree, she was feeding
Yatima. If Kande's
mother had given breast-
milk to the baby, he
would have been very
healthy. But Kande's
mother caught AIDS
from her father. So she
died. Other people didn't
want to help the baby.
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The other people were S0 AKX EULEH TE
afraid to touch the baby. | Al2tS2 0}D|2 otX s 2
The other people thought | =91 51010} 12 Al2tse
et they migntcaich | 11501 0FOFE OFI0H M A
Y |lololx=2 82 20021
215 A L.
The church helped 3:3 The people who 3:3 W3 E L= AIE=2
Kande get baby milk attended the church LD LS9 st 22
pKowger and clee;ndV\;?]tetr. he(ljpe:j Kand(i bu;(/)milk Ae HE CoI=oi ol o
ande was so glad that | and clean water. One Sl e 9t
Yatima didn't get AIDS | day the nurse told Kande %32: ?)1 E E: 811: ;j: AT;: gtﬁg
from Mama. that Yatima didn't catch - N - =
AIDS from Kande's %I' E)%I-)O\/t[:l' E’JD_ E'a*@f?iﬂ
mother. When Kande 0= OPoF A H ettt =
knew that the baby was | 242 2US M O
healthy, she was very SH=BHALCE.

happy.

Kande's younger
brother, Jumoke came
to talk to her. "I want to
quit school just like you
and Teshi did."

3:4 One day while
Kande was feeding the
baby, her younger
brother named Jumoke
came to talk to her.
Jumoke said, "I want to
stop attending school
like you and Teshi
stopped attending
school."
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"No, first you need to
finish school,” Kande
said. "Then you can
help the rest of us and
Teshi can go back to
school. And you must
be careful not to make
friends with boys in
your school who use
intravenous drugs.

3:5 Kande said, "No.
You have to finish
attending school. Then
you will be able to work.
If you work, you will be
able to buy food for our
family. When you work,
Teshi will start attending
school again. So you
have to continue
attending school. When
you're at school, be very
careful. Some boys who
attend school use drugs.
Although those boys use
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drugs, you must not use
drugs.

Drugs are very bad for | 3:6 Drugs are very 3:6 00| O Sl olf. 2+
you and you can get dangerous. If you use I OIS Al26tH e
HIV from sharing dirty | drugs, you will become | oy = J{0p. ot 42F
needles." sic_:k. If you use drugs AHAST B OF2%S
micht e[ AR LIS ofDeE ol
Ko Zg giolefA0 Z2E
HOE."
Jumoke said he would | 3:7 Jumoke said, "I'll 3.7 ==2 "'UHe HS FuE
study hard. He continue attending Cta 240|D QAlS| 2est
promised he would not | school and will study HOIQ" 2t D UESCE
take drugs. hard." He also promised 02| €8 =22 3| ol |
Kande thathewontuse | pore j=oim g 28
gs. Z
F 5ot UL
One day Kande's 3:8 One day Kande's 3:8 HL & 2L H&EE

relatives visited. "By
tradition, this land
belongs to me because
your father died," he
told her. "But we have
nowhere to go," said
Kande.

uncle came to her house
to visit her. He said to
her, "I own this house
and this land now
because your father
died." Then Kande asked
her uncle, "Where will
my family live?"
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"Your parent's death has
been hard on our whole
village. We all try to
help you as much as we
can, and you can stay
here for now," he said.

3:9 Kande's uncle said,
"All the people who live
in this village have to do
more work because your
parents died. But I'll
help you buy food. You
and your family may
continue living in this
house for a short time.
But you have to give me
half of the crops that you
harvest."
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"Will we have to move
away?" Falala asked
Kande. "No, our cousin
said we could stay here.
But we do need to share

3:10 After Kande's uncle
left the house, Falala
asked Kande, "Did our
uncle say that we have to
move to another house?"
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half of our crop with
him."

Kande said, "No. Our
uncle said that we may
continue living in this
house. But we have to
give our uncle half of the
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crops that we harvest." or0f. 1eilr £el=
Z0H 22t F==ot=
O Bt= OBt off."
"That doesn't leave 3:11 Falala said, "But if 11 Zctets 2ot
enough for us," said we give our uncle half of | "3 24} Bt 22|01 AF=0l|
Falala. "We will have | the crops that we OQJF ZAGIE RAIQ BIS
to do something else to | harvest, we won't have =0 2p|= SAI0| =25HX
earn a living." enough food. We have to | , S 210 S O_éli - o )|
start working to earn e A T e e =
money." ?loff 2ot Al 2ol OFEt
He."
One morning, Kande 3:12 One morning 312 . & OFE Ol 2tS AL
and Teshi were carrying | Kande and Teshi took OIJ12E 2 & Q=2 2H[| 9
tr|1e batf)y to tp}e hkealth tﬂe b?]by to the clilndic SO | gale RI2AZ Ol)|=
clinic for a checkup. that the nurse could see St A
Teshi pointed to a man | him. While Kande and ggfg g'mafltﬂ%ﬁgrl ot

near the market. "He is
the man who gave me
this bracelet. Maybe he
can help us make a
living," she said.

Teshi were walking to
the clinic, Teshi pointed
at a man who was
standing near the
market. She said to
Kande, "That man gave
this necklace to me. That
man likes me. He might
help us earn some
money."
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The healthcare worker
said that the baby was

3:13 After the nurse
looked at the baby, she
said to Kande and Teshi,
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"Because you are 3:14 The nurse said, 3:14 2t S At 26HSCE.

orphans, there are some | "Some men might give | "|45/ S92 23 LN A

men who might try to
give you food and

food and gifts to you
because your parents
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presents to persuade
you to have sex with
them. Do not let them
trick you. There is too
much risk of getting
pregnant, or of getting
HIV and other diseases
that come through sex.”

died. Those men want to
sleep with you. So you
have to be very careful.
If you sleep with those
men, you might become
pregnant. If you sleep
with those men, you
might catch HIV and
other diseases from
them."”
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Teshi wondered if the
man who gave her the
bracelet might be trying
to get her to have sex
with him. Kande,
Teshi, and Falala
promised each other
they would each wait
for sex until they were
married.

3:15 After Kande and
Teshi left the clinic,
Teshi asked Kande,
"Does the man who gave
this necklace to me want
to sleep with me?"
Kande, Teshi, and Falala
promised each other that
they won't sleep with a
man until they marry
him.
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Chapter 4: Kande finds
hope

4:1 Title: Kande has
hope.

(]
o

4:1 M=: 2tCl= 9
UNEL.
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Kande and her family
lived through some hard
times. Her parents had
died of AIDS, and
taking care of her
younger siblings was
difficult for her. Some

4:2 Kande and her
family had many
difficult problems. After
Kande's parents caught
AIDS, they died. So
Kande took care of her
younger brothers and her

4:2 2HCIeF JHC D=2
E2 0dE 2MIE AUCH
ZtCl e 2E2EN A= 00l X0
Zeldl =0l =0t
1M 2tCl= A

gsdsl A HsdS=E
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days they went hungry, | younger sisters. SxL. Ol0l=2 JIEN
but Kande always Sometimes the children | SAI= & = QIUCH Lt
worked hard for them, were not able to buy 0l D] JIEE ol
and she tried to be like a | food. But Kande always | S Al ALD| 96l 8HAF & Al
mother to her baby worked harq to buy food o159 D OFI| Ol Al 010 L) 9
sister. for her family. And she Hl=5t2 D L eistolr

tried to be like a mother -~ o

for the baby.
A boy from their 4:3 A boy named Ajani | 4:3 Ot XL ct= AE 0] 2HC1 2

village, Ajani,

lived in Kande's village.

OrS0ll &ALCH OLALI=
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sometimes visited
Kande. He brought his
baby brother with him.
"Come to church with
us," Ajani would say.
"Not this time," Kande
always said. "There's
too much work to do."

Sometimes Ajani visited
Kande and sometimes
brought his younger
brother. One day Ajani
said to Kande, "Go to
church with me." Kande
said, "I'm not able today
to go to church. | have to
do a lot of work."

e
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But one day Kande's
sister Falala said, "I'll
go. Maybe I'll learn
something." Teshi,
another sister, said, "I'll
go too. Maybe I'll make
some new friends."

4:4 But one day Kande's
younger sister named
Falala said to Ajani, "I'll
go to church with you. |
might learn some
things.” Then Teshi said,
"I also will go to church.
I might meet some new
friends."

LotAUCH "UE wal2
K. U= Otot= M

EASS 2e A0lR."

"Take Iniko and Yatima
with you, then," said
Kande. "Jumoke and |
will stay here and get
some work done."

4:5 Then Kande said to
Falala, "Take Iniko and
Yatima to church with
you. Jumoke and I will
stay here. We will
work."

4:5 1t At 2tCl= ZctetlAl
2ZotULCH "Lt M wal=2
OlLI21 2t OFEIOHE OlelXd Jt.
== Le 610l HERE
10k fcle g HOE"

Later, when her sisters
returned and told her
about the church's
community garden,
Kande did get involved.
The church let them
work a large plot, and
they were allowed to
keep all the food to eat
or trade at the market.

4:6 While Falala and
Teshi were at church,
some people told Falala
about a garden that was
at the church. Then
Falala went to her house.
She told Kande about
the church's garden.
Then Kande and Falala
went to the church. The
pastor told Kande that
she may grow vegetables
in the church's garden.
Kande and her family
may eat all the
vegetables that she
harvests. And Kande

4:6 Zetetet el Ot W3l
A= St AHF S0l
ZetetolH w2l ol U=

Z A0 CHoH A ZotRLCH.
del0A Eetets XD
o2 JtA 2ZHCI0IAH w2l
Z A0 CHoH A ZotRLCH.
el A 2o Eetets
walE AL SAHENAM=
ZECIOIH OE I wsl
ZRUA HAE MHHoHE

= Chet) 2Eokdth 20 2F
dEe OtE2 20t HEE
2= MHaE HHE =0

el 2= AEuAMA THE
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may trade some
vegetables for other
things at the market.

A THAE wetol &= =L

Now they worked very

4:7 So Kande and her

4:7 ]EH/\-I 9HZI ek
=2 2 €40l %‘

hard, but they were family worked very 3HeiCH
making a better living hard. They were ableto | 5 9} a4y O| NES D3
than before grow many vegetables at | S0 HAZ 010l THHRE =
the church's garden. g’ ; o LA =+ = T
One day Kande's 4:8 One day Kande's 4:8 HL & 2t0o HEE
relative sent word that it | uncle visited her again. | C}A| 2}(| 2 225614 D
was time now for Kande | He said to her, "Youand | sycioo 2aioich "4 9 Ul
and her siblings to leave | your family have to JI=S 0RO ZS [MLOkeH
their father's farm. leave this house now. | S L= OFl Ol &oi A

Kande was very sad.

want to live at this house
now." So Kande was
very sad.

20" Jdeil M 20 = <
s HLH

A woman from the
church invited the
children to come and
live with her. She had
helped them when their
mother was sick. She
lived next to the church
and the garden.

4:9 A few days later a
woman who attended the
church invited the
children to live at her
house. When Kande's
mother was sick, this
woman had helped
Kande take care of her.
This woman lived in a
house that was near the
church's garden.

49 & =0l WslE Ulle
O XtJH OtOIS 01 AH21 &0l
&= Mottt 2t e
OHLIDL O = [ Ol HAt=
2D OOILIE 2= XS
C2AFRUCH O HXt= 13
& JPolo e ZolA
aULCH

The children moved in
with her, and their
cousins took back the
old home and garden.

4:10 So the children
moved to this woman's
house. Then Kande's
uncle moved to her
house. He also grew
vegetables at her house.

4:10 A Ot0IE2
A2l 22 OlAtot
del0A 2H0 S & E2
2H0S 22 Ol AtGHR 1
Lot 2t0IS UM HAE
M BH OF A C.

0l
UL,

Kande and the whole
family, even Iniko,
worked in the garden.
Teshi and Falala also
learned to sew, and the
church helped them to
buy sewing machines.
Jumoke learned

4:11 So Kande and her
family grew vegetables
in the garden that was
near the church. Teshi
and Falala also learned
how to sew clothes. The
pastor helped Teshi buy
machines that sewed

4:11 1A 202 JE 2
D}—.S w3 DHJPOIOH UE
HEUA HAE THOH O L.
CCOF EH =+ 2t ‘”BPBP HE A
S Ht=&0ot=Xl iR Ct.
SAMEMN A= el 2t Ectett
S Ht=&ol= JIHE A=
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carpentry in the church's | clothes. And Jumoke AE Eet==/0H el
work shop. learned how to build 22 g U2z 224
things with wood. o0tC =X HIACH
Kande was glad that 4:12 Ajani helped Kande | 4:12 OFAtLI = XF3= 2HC| D}
Ajani often helped her | often work in the W3 HANA Lote 242
in the garden while the | church's garden. Kande | cor=oit 2i0|= OFRLI2
babies played together. | liked Ajani. Ajani _ Z0151CH OFXIL| S &tAk
sways wes very KInd o | 51cionn ohe &= aick
Kande told Ajani, 4:13 One day Kande 413 L g 2t0=
"When my parents died, | said to Ajani, "After my | O} XL Ol 4l 28 CH LY
I thought our whole parents died, I thought SOUNA SO0IILAl S0
fa_mil_y w_ould die too. th_at my family als_o will U= U JlEG =2
rl;:)]:/?/ :/SveStrI]IalwheaL% bu"f die. I and my family S10|CHRl T MBI D
pe. have to work very hard
now. But we have hope Lt L Jt== OIAl O
now." SAIG| LoHOFBF AR, Lt
OE‘,I“ OlHl 30l AAHR."

Chapter 5: Kande's
Community learns
about AIDS

5:1 Title: Kande's
friends and her
neighbors learn about
AIDS.

1 M= 2t02 &S

OIA t2=2

B 2.

at

Ol OI = Ofl CHoH A

After church one day,
Kande talked to Ajani.
"The church has helped
us so much! They have
let us grow crops on
their land. They have
taught us to make a
good living, and they
have been friends to us
in so many ways. How
can we ever repay the
good they have done for
us?"

5:2 One day Kande and
Ajani went to church.
After the pastor finished
preaching, Kande said to
Ajani, "The people who
attend this church have
helped my family much!
The pastor said that we
may grow vegetables at
the church's garden.
People who attend this
church have taught my
younger sisters how to
sew clothes. And these
people have become our
friends. We want to
thank these people.”
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The church soon hosted
a conference on AIDS
prevention. Trainers

5:3 A few weeks later
the pastor invited many
people to come to a big
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and learners came from
all around. Kande,
Teshi, and Falala
attended. They brought
their brother Jumoke.
Ajani came too.

meeting. So many
people came to this
meeting. Kande, Teshi,
Falala, and Jumoke
attended this meeting.
Ajani also came to this
meeting. The pastor

B2 A S0l 1 2200 =L
ZHCI2F Bl 2 Sttt
F==2 11 220 FAotALt
OFXtLIE 1 3lo0fl 2tCh.
SALENA= O AFE SO

OIOI=0ll CHo M D2 XIASLCE.

taught these people 1eldA 2 slojo st

about AIDS. Then the MNEEE A2 Al0IZ0

people who attended this | CH ol Al ZSHSHCH.

meeting talked to each

other about AIDS.
One of the conference 5:4 One teacher saidto | 5:4 A s 20| 2tC| Ol Al
leaders approached Kande, "We want you QSIS CH "l 42 Yl
Kande. "We wantyou | and your younger sisters | y=m=o| MAMU S0 g I 2
and your sisters to to become teachers. We F. 22|= Yot O =

become AIDS
prevention trainers.
Who knows the need to
prevent AIDS better
than you? And you all
read well. People know
that you know the facts
about HIV and AIDS.”
They accepted happily.

want you to teach other
people about AIDS. You
know that AIDS is
dangerous because your
parents died. You know
about AIDS and read
books well. People know
that you know about
HIV." Then Kande and
her younger sisters were

very happy.

A SO0 OO =01l CHal A
JFE2XIDIE ol Ul
S2HNAM SO0IHEI TE o
He= Ml0I=Dt /Igdtti=
22 €0 YD Alol=a
oAl &0 A0, deld He
HE 2 A/UAN. AAESO0I UlDt
Il S 23 dholet A0
ol M 210 UCH=E RS 21
QO el & 240l et Q2
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Teshi started right
away, helping with
other workshops in the
region. With her energy
and easy laugh, she
made people listen to
the hard facts about
AIDS. She soon
became a leading trainer
in the region, and lots of
people went to her
seminars.

5:5 Teshi immediately
started teaching other
people about AIDS. She
helped the teachers plan
more meetings. Teshi
and the other teachers
wanted to teach people
who lived in other
villages about AIDS.
People listened to Teshi
because she was very
kind. So Teshi taught the
people about AIDS. She
taught the people about

5:5 thel= THE ALE S I
OO =01l CHAH A S Al
JLZ2XID1 Al &6 L
/\—IAHL:’!:O| 3l2E O

OF= Ol /\PE &= Ol |
HIOI=0ll CHoH M D=2 X112
2 O1oHACH Ef= Ot DH <
ZESIR I HE20 AHE S0
B2l 2= S/ATH 1HA
Ei+l= AtE =0l ol O 20
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AIDS very well. When
Teshi talked to people
about AIDS, many of
them listened to her.

CHoh A JtE2F D AFE S0l
OlOI=0fl CHOHAM O &
JFERCH B+ AFE S0
OIOI=0ll CHoH M 25t =S [
EE2 AES0l B2 22

ULCH.

Falala began drawing
pictures and writing
lessons to use in the
seminars. She made
booklets in her own
language that explained
how to avoid HIV and
how to care for people

5:6 Falala started writing
short books that
explained AIDS. The
teachers used at the
meetings the books that
Falala wrote. These
books explained how
people caught HIV. The

5 6 Zctcts GIoIEE

[ o FHS
/éﬂccl;lol._ MO IH=
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sick with AIDS. books also explained F=RNe POE‘ i E.EoF 04 © AHEOI
how a person should HEA Ol0I =D} U= T
take care of other people | \l2t== =5010t 5= X
who have AIDS. Ao Ol’ﬁ[:l'

Kande and Ajani helped | 5:7 Kande and Ajani 5:7 2tCI 2t OtXtL = 58

by inviting people to the | invited many people to AEE0] O 390 @&

courses and making come to these meetings. | x StQICH 2tCl= 1 9| ol ofl

sure the leaders had the | Kande gave the books B AFZES 0N Zetet ot

supplies they needed. that Falala wrote to the | ;Hé oIt 24| 9t

They made a special
effort to invite teenage
boys.

people who attended
these meetings. Kande
and Ajani invited many
young men to come to
these meetings. Kande
knew that young men
have to learn about
AIDS.

390l == =0U6HRULCEH
= #2 gA =0
Ol OI = 0fl CHoH A HH % OF Bt
etlte XS 2vUCH

Sometimes boys think
that to become real
men, they must have
sex. Ajani let the boys
know that he and Kande
had promised not to
have sex until they got
married. That way they
would be sure not to get
HIV.

5:8 Some young men
think that a man who
sleeps with a woman is a
strong man. So Ajani
said to the young men, "I
won't sleep with Kande
until I marry her and
won't sleep with other
women. Therefore |
know that | won't catch
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HIV. And | know that
Kande won't catch HIV."

A0IThe = €1
ZtCIot 2l 1| g0y Z2E
BHOlA A0 ZelXl &2
A0IThe s €1

O|J\L| [:I_ I

Kande and Ajani got
married, and later they
had a baby. One day
their large family
gathered under Kande's
favorite tree. "'l used to
sit here and talk with
Mama," she said.

5:9 A few months later
Kande married Ajani.
Then she gave birth to a
baby. One day Kande's
family went to the tree
that she liked. Kande
said, "When our mother
was living, she and | sat
here often. While we
were sitting near this

59 F & =0l 2tli=
OFXtLIZE Z2E0t-A L) O E
AL O & 202 S22
ZtCIJt E0tot=s LHR 2 UL
20 = ZotALH "HHHLIAA
20t A= I ooILIet Ue
A== 00101 2RO, 2el= 0l
LIS JE0LOI0N 80t Rl S¢t

NZ 22 230 CHoll A

tree, we talked to each ot 5H 04 "
other about many
things."”
Iniko, who had been 5:10 Then Iniko said, "l | 5:10 JEI /\-I OlLI W=

very young when her

miss our mother and our
father. But | think that

D

2ot "Ues 0L

parents died, said, "l O X2 J2lgeie. 21U
miss Mama and Father, | our parents are proud of L= 22|19 22U A O A
but I think they would | us now." S o A iers
be proud of us now.” Ll S A HotA et
M2t R "
5:11 Footnote: An 5:11 2= & Z=2[A0lct=
organization named J|20| 0l OIOFJ|E A=0ot)
Shell Publishing owns OIS LICH

this story.

Table A-2. TTA's English and Korean Drafts of “Melissa’s Eyes are Sore”

1:1 Title: Melissa's eyes are sore.

1 M=: BelAls

=0| Ot K.

1:2 One day a girl named Melissawas | 1:2 (i & 22|AtcteE A4 XD &
sitting outside her house. But Melissa | Hpzt0f| StOF QI QACH 2 LE 2| AlE
was not happy because her eyes were S0 NS OFD| TS0 H= 5K
very sore. She thought that some sand OLOFCH BDIANS KFI| &= OFO ©2H I
was in her eyes. So she called a friend | =~ 2 = " =

[ H2HEI ol =
named Janet and said to her, "Please X Et ohl f’ % of 2 L Lo ’Ci ;EOEI A o
look at my eyes. Is some sand in my XH A Ol a}: &?‘E 581 A—I = Ol’M[:l' LH
eyes?" =2 2 W= ool 22 U ?"
1:3 Janet said to Melissa, "Nothingis | 1:3 HX & LA A LOISCE "Ul =




in your eyes. But your eyes are very
red."

ool O
LTI

IRAE 8. DU Ul =2 <

1:4 Then Janet said to Melissa, "Please
look at my eyes because they also are
very sore." So Melissa looked at
Janet's eyes. Janet's eyes also were
very red!

1:4 1
[]HO 0
2ot

ZtCh
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FEEIl HE0 W =2
Ct. DM ZelAts M

N THEE HelAA "W =&
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1:5 Then Melissa entered her house to | 1:5 12l DM ZelAt= 22| 6] Xt

rest. She slept for a short time. Then o2 SOIIA EAl SOF FHCH.

she woke up. While Melissa was inher | —oj 0 x4 aig|Al= JHSI D & 0Of Qs Sof

house, she heard Janet talking to a THS 0] YAQ= RIDQ U= HE

friend named Alex. olC} o

1:6 Melissa called Alex loudly. She 6 N A= SHAE Z A2Z S2HA

shouted, "Alex, come into my house. QI CH " AL, 22| B S0

Something is preventing me from Lis 20} (20 £2 = 2 20 U=

opening my eyes! I'm not able to see =2 A Qo]

things!" =TT

1:7 Then Alex entered Melissa's house | 1:7 J1{ At A= HEALS] Ho=Z

quickly. There were many flies inside | w2 So{2tCH & OHOl IF2I S 0] 2QHCH

the house. There were many fliesnear | oo Ato] = JI9H0IIE TH2IS 0] LT}

Melissa's eyes also. Alex knew that | otall A= BID| ALY 50| NS OFZCH=

Melissa's eyes were very sick. He sai . - [

to Melissa,){'YeIIow pus is covering Bdi %%D—_%a' AFOfL DEFOP%G' ‘I'_‘:J

your eyes. This pus is preventing you 250l Ul =5 €2 0. U= 118

from opening your eyes." =0 == = =+ 8101

1:8 Alex said to Melissa, "I'll try to 1:8 A= dp] M01|J1I FOFACH. "L

clean your eyes. But | don't have a U =2 MR6HH ot D =228 .

clean cloth to clean your eyes." A U Us W =S sk sH| < 6l

towel that was hanging on a rope was T2 MOl Q0] " BHE Qo 22 9=

g:g And Alex’s hands also were A310| HAHLCH o0 LAl A
Cled =i Ch

1:9 So Alex said to Melissa, "I'll call 1:9 T A A= He| AU

Netty so that she could look at your USACEH "HIEIDI Y S 2 2=

eyes. Netty will help your eyes become | | 1= |4gj12 22 Y ElS 4 S0

well.” ALHX= 22 TS 0L

1:10 Then Netty came to Melissa's 1:10 Jdel0A UlEl= ZelAtel ol 2FA

house. After Netty looked at Melissa's | sip| Alo] == = S0 22| A

eyes, she said to Melissa, "Your eyes o519 CH ”L1| S ge ot M=0| Ul

are very sick. Some germs have o = . —?—EIE 4l == M 0fOkot

entered your eyes. We have to wash 5D :131%% = M5l W2t 50Ok
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your eyes. We have to clean your eyes
thoroughly. And we have to clean your
eyes each day until they become
healthy again."

1:11 Then Netty washed her hands 1:11 JeldA HIEl= I Re 22 &=
with clean water thoroughly and put 3| AAD FH=IE otgyl PHRE 22
clean water in a teaspoon. Then she 2ol ] 2 &0 A2S UL
put some salt in that water and dipped 2D A UEIS st=012H) 9= 20
a small piece of cloth in it. Then she iy It
washed Melissa's left eye with this ~S WS % sz/\-I 222
cloth. delAte 2% == A UL
1:12 After Netty washed Melissa's left | 1:12 U|El= HEIALS 2= =S A
eye, she burned the cloth and washed | Sq S ENR D CAl 22 2 M 5|
her hands thoroughly again. Thenshe | mioict 2| DA HIE|S el Ao H
told Alex to clean Melissa's other eye. DAL CF2 =2 JH25H 5t2t D
2ot ALt
1:13 Netty said to Alex, "Before you 1113 UIEI= LA ANH LotALCH "SHA
clean Melissa's eye, you have to wash | [{= Q2|AlC] =2 IHRSIH 6HD] &0
your hands first. And you havetouse a | === mio0t0F 5D JHR5H RS MOFOH
clean cloth. Then the germs won'tbe | & ooy g2 HE A 92 ot
able to spread.” ' - e E =T =
1:14 After Netty and Alex finished 1114 UIEIQF AT HEAL =2 M e
washing Melissa's eyes, she said, "I'm | 212 W S0 HAls "HE O|Ml 2 2
able to see things now!" Then Netty OIALICH" 21D YaldCh 2l DA
said to Alex, "Burn the cloth with fire. HIEl= oF 211 A O 25 "R =20
And you have to wash your hands of Aol L Ao M=
thoroughly." ?ET”J deld He &= E Mol A00ket
o .
1:15 But Janet's eyes still were sore. 1:15 JfL RS =2 & a| OFCH
So Janet asked Melissa to clean her JdelA S S YA R =2
eyes. Then Melissa said to Janet, "I'll MWRSH 5101 =2 26190 1K
chan you e DAl | WRINE T LI =3
! ns SHY" oF5Lod
hands first. And you have to use a szaJ; i”il ; " 2t IEID?PMQ'_D'ALH
clean cloth." ==C Eal }\H}”}” ;X-I Lfl: [——1
AO{OFRH o 10 JH22Et A= MOFSH o
cty) ZotRALH.
1:16 So Melissa did all the thingsthat | 1:16 12 Al HE|IAtE L AI} UFAE
Alex said. She cleaned Janet's lefteye | o= 2SS 519D Yo = =2
thoroughly and burned the cloth. Then =5 M2 5t D =S BN=C)
she washed her hands and washed 2D HRAIE 22 M O

Janet's right eye with another cloth.




Then she burned that cloth and washed
her hands again.

HOZ N9 QEE =5 AL
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&= tiRCE deldA &

== ARUALL

1:17 Melissa burned the cloth so that

1:17 =0l HE

the germs could not spread and washed | M= EHRCF. 2l DA M0 THE 2
her hands so that they could not AT = AL 22 AOICH J2| DA
sprad, Then Alexc asked Nety, "WhY | eret = UIEIOIH 20 B2l A2
id Melissa's eyes and Janet's eyes C co _
become sick? \7Vhy did Melissa')g eyes ;flm M =2 S l_QHO F= A = RAS U
and Janet's eyes become red?" ZclAtel =0 e == A
I:lI:ll-j ﬁL' )JI_’)
1:18 Netty said, "If you touch your 18 UIEl= ZotCH "2 HIJFt Hed2
21 ot

eyes with a dirty towel, germs will
enter them. When you touch your eyes
with dirty hands, germs also enter
them. If you wash your face with dirty
water, germs will enter your eyes."

Ao A = (v

IS MIZO0l Ul =0l
HZ A0k S8t Ut Hel2 &22
= & M MZ0l Ul =0l S0Jt. 2t

oI el 22 4 9228 HoH
M0l Ul =0 S0Z H0k."

1:19 Melissa said to Netty, "We have
to clean our eyes carefully!” Then
Netty agreed with Melissa. Netty said
to Melissa, "When you wash your
eyes, you have to wash them with
clean water. You also have to wash
your face and your eyes with clean
water each day.

1:19 H2lAbE UIEINIA "N &
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1:20 You have to chase all the flies
away from your house. And you have
to take all the garbage away from your
house. You should eat three kinds of
food each day. Fresh food is the best
food. And before you eat the food, you

<;/\Iol D}II- =

=

have to wash your hands. Then your SHE R d0l & OFD{ of
eyes will become healthy." 1@ Ul =0l HZoi&E HOF
1:21 Footnote: An organization named | 1:21 2t M 3g|et= J120] O]

World Vision owns this story.
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Table A-3. TTA's English and Korean Drafts of “Avian Influenza”

1:1 One day a doctor named Paulus
returned from the market to his village
named Terpen. While Paulus had been
at the market, some people had told him

10 & 2dActs

EHHEOlct= XtD| 022 =0tzCt.

Z2elAJ A0 e s AHES0I

A0 0 H

Hol CHol M 2o

S| ALIE AIE Ol A

ot ALH.
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about a certain disease. So when Paulus
returned to his village, he said to Isak,
who was the village chief, and the other
people who lived in Terpen, "A new
disease named Avian Influenza has
Killed most of the birds that are at the
market. This disease has killed many
chickens and many ducks.

1A EelA= X Ol=2 s0HE =
I Ot= Ol ZQ! OLOI &0t HHEI At=

1:2 Many people who own chickens 12 H=0 QeSS ARotD U= HE
and ducks are very sick. Those people ANZE0| OIS OFELIC}. 0] AlREtES
are at the clinic. This disease isinmany | xi2 Ao o1& L|CH 0] ®HS &2 L2}
countries and has killed many people. ol AUES 20| =ASLICH

1:3 Guards are watching the farms that | 1:3 EXYHS0| 22 HE0| Y= &2
have many chickens. Veterinarians Who | 2FA|15+0 QI LICH O S0l CHEHA <D
know about this disease go to the Ol AOIAIS Ol OHY AIROZ JHA
market each day. These veterinarians MES 2 AFSILICE OF2 AHDF O] &0l
examine the birds. If a bird catches this | 5, 5 o, 3 2o Még e ﬂoomﬂ
disease, these veterinarians put it in a s _ - T T Te = s e =
special cage. Then these veterinarians ME 20 1 MOl 5AS =0F SLITH
give a vaccine to that bird. These el 1 =CA=s2 0l 8 a0 =2

veterinarians burn birds that die
because of this disease.

MEE EiSLILCH

1:4 People stopped watching roosters 1:4 =5 S0] SAI| 20 A SO0
fight other roosters because some AEEQ| [}2 2SHEN NRE 2HE
roosters have died. When roosters fight | o512 s12 ai=oia| |0t 25|
oher oosrs e Ve TOM e | D2 +523 W ) W01 012
' =EHUA COE =H22 s AHZLICL"
1:5 Chief Isak asked Paulus, "How does | 1:5 Ot0| & 0| &2 Z{AWNH "0l HE
this disease spread?” Paulus answered, | od @ | I X LI )H?" 2t 0 291CH.
"When people touch birds that have this | @ oy A = SHEIACE "AFZS0| 0] HO|
disease, they catch it. And when ol= MES OFE [ 0] B 22 L|C}
animals touch birds that have this SEI 0 E2S0| 0] ®HO| U= Mo '
disease, they catch it. L e== =Vl M= A=
=< [ O ol ZELICH

1:6 People, animals, and birds carry this | 1:6 AIZE SSS 3 MSO0| 8 20 M
disease from one place to another place. | (2 2oz 0| S K2 LICH M=
;’_he germs travel thrlough_thelair. 'I;jhis DJ|1= S5l HELICE 0] 92 Al2t= D

I5RAS8 CALISES PEOp €, aninia’s: an SSS MSS 0§ ot =l =i
birds to become very sick. When people | = - o

‘o A . SILICH A== 0l g0l Z2E [

catch this disease, they think that they S, ol PO,
have a cold. But this disease kills AIS01 210 RTretd A== Lth

people quickly."

0

2L 0l g2 Auses we
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IO|L| [:} I

1:7 The people who lived in Terpen
started worrying about their families
and their chickens. So Chief Isak asked
all the people to come to a meeting.
Then the people started talking to each
other about this disease. The people
wanted to prevent the disease from
spreading. The people didn't want their
families or their chickens to catch the

1:7 HE At AtES2 RIS JHSL
IS SS0ll CHol A A& 6t
AZoEALH e A OO0l & Ol 2 2=
AE=S0l 220l 2 IS fEGHRULCEH
el A AP%‘ES A—IE Ol S0il CHoll Al
ZotJ| AlAGHR D HOl HAl= A2

21 L%'O15Pi’iﬂ EI_’ ANEE2

s=01 &0l

disease. So the people decided to 22|02 BHK LACH. deHA
protect the village from the disease. The | \jzt=s2 goa2eh 122 ©55t0|2
people decided to do these things. AXMFIAD 0] UES 57| 2

Z Z ot Lt
1:8 1) The people will build fences 1:8 HEM, AIEE=2 RIS HE
around their chickens. The people will | =g 0lS 240|3 XIS

give clean food and clean water to their
chickens. The people will also clean the
chickens' cages. 2) The people will
carry their chickens to the market in
bamboo cages. After the people sell the
chickens at the market, they will burn
the cages at the market. 3) Before the
people return to the village, they will
wash themselves with soap in the river.

SS0lA iR et

2011 ot &3E F3ae 0|0

SEM, AHESE2 HUSRZ BHSHA
ME SOl IS S=2= €0 A

ANEL=Z 2 2H0ICH AtZS2 AME0A
S== 22 =0 AMEUA MES Ei=
20ICH MBI, At E2 022
=0t &0l Z0A B2 5=
JJH:“OI s A0ICH

g
THA

1:9 4) The people will tell their children | 1:9 WIBI R, AIRIES XP |= OLOIS Ol Al

about this disease. The people will also | 0] &0l CHaHA] & 10| £6F XIS

tell their children to chase away other OIOIS U H ATREC S= JINH0I0 =

birds that are close to their chickens. 5) (= e = orat

People who live in the village won't buy h: U};H = EIZOOHLLE;D&' 22 =0l EO:' -

more chickens until Avian Influenza CHREH, T e =TT ot 2‘ NSRS

leaves this region. M MMX CLS 0l At= ALE S0
‘a:n*g‘é Cl ALKl &= Z20ILCH.

1:10 6) If a person sees a chickenthat | 1:10 A B R, 2+ =2I10F 0] HOl

has this disease, he has to tell Paulusor | oj= ot &0 O] Al2HS TRIA =

Isak about it. 7) People who live in
other villages must not bring chickens,
eggs, or manure to Terpen.

OFOI &0l H 21 S0il CHol Al 2o OF Et

SICH LT, CHE OHS Ol Abs
NBSO0 HHOS §E St g2 G

S= HA2Al 20L0F2F LY.

1:11 8) When people who work for the

111 GE M, §FJ120AM Eot=
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government examine the people's MBS0 MRS HES HALE W
chickens, they will give vaccine to ANE=2 0tZ SS0 BHals =0t =
them. 210|Ct

1:12 9) When people sell their chickens | 1:12 OIS, AIZISS XIJIE HE
and eggs, they have to save one tenth of | 2t o ([ BHAID} SES [ AFD| S ol
the money that they receive to buy KIS0 82 =9 1/10 2 H=5H0tor
vaccine and more chickens. stCH

2:1 That evening a man named Nano 2.1 Y HE0l Lisels X1 XD
saw that his rooster was sick. The A ASH)| Q= 212 2AQ[}, £Eto| He
rooster's comb was big and blue. Pus 370 OFSHCH Ao =3 220 A

was coming from the rooster's eyes and D=0 4D AACH 12| D AEHY

his beak. And the rooster's foot was red. | |, S 5y C}. L8t 26t2 2 A 9ol(}
The rooster also was not able to crow. == ST = TElE = T A

2:2 Nano went to Paulus' house. Then | 2:2 Lttt = Ze{A Q| HO 2 JIA]

he said to Paulus, "Come tomy pento | ma A Q| LU5ISCH "2 & A8t
look at my rooster. My rooster is sick!" | way 1 220 @21, 22| & 22

So Paulus put a cloth on his face so that
he would not catch the disease. And he
also put gloves on his hands so that he
would not catch the disease. Then Nano
also put a cloth on his face so that he

OFZCH" DM EelAs Eoll Z2elXl
Er=E 22 M) 2= It L8t

s L
Hol 22X EE==E &0 s AL
D—|a|I| orcC =
=

etk L ol

would not catch the disease. And he A2 M| €= It ) £t HOfl

also put gloves on his hands so thathe | Z2|X| %X &= &0 2= 2L

would not catch the disease.

2:3 After Paulus examined Nano's 2:3 THAE Lol & &S 2 AIS

rooster, he said, "I think that this rooster | S of| "L}= 0] £&0] X2 QI Z 20X}

has Ayian Influenza.” The_n he OICt2tD AL 24D UBHSCH

examined all of Nano's chickens. After 02 DM BYALE Lo DS gES

Paulus examined a chicken, he washed N o L Lo a=E=E
) > =l Cr= o St = =

his hands with soap so that he would EQO} *“34 = E‘g = Ab ‘;;2 Ct =

not carry the disease to other chickens. | S0 82 SN E=S HlF2

== WAL

2:4 Paulus put in a special cage the 2:4 ZelA= EEE ME ool OFE

rooster that was sick. And Paulus also | AstS Hoih) et & 3 02| X2

put three chickens in a basket because OIZ 20 X} QICIR D AH2HEHSE D

rr?fmgﬁggt'mz;ﬂl]\legnBa:ng\\F/’ft?lus put Dol HtU 20l & 3 OrelS e bt

) L ot A= O
all the healthy chickens in the pen. el A l_’}"‘?’} fZeins fel 2l
Bz Adst HE= UL
2:5 Then Paulus and Nano wentto the | 2:5 2l DM A L= AlSHIIEZ
stream. Paulus washed his hands with UCH BHAS HSZ 22 E2 45

soap thoroughly. And Nano also
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washed his hands with soap thoroughly.
Then Paulus went to his house. And
Nano also went to his house.

ARALH D2l UeE Bl=2 &=
Mol AJLCH delDAM BelA= A
A2 UL el LT I d8e=2
U LCH.

2:6 The next morning Nano's rooster
was dead. So Paulus and Nano put the
rooster in a plastic bag. Then Nano
burned the cage where the rooster had
been. The three chickens that were sick
still were living. But those chickens
were very sick.

2:6 1 Us < 0tE0 L

=ACH M 242 U
SctAH Ot ool =E5E & .
deldA Lies =501 JAAE MES
EHZLCt. OtE & 3 Otcle= G AG| &0t

- 21 EO
H=2 < OH&CH.

2:7 Oh=0l 210 UAe

2:7 The other people who were living in CIE At =2

the village heard about Nano's rooster e o] & st Sh=0f CHol A ESCH
and his chickens. So those people put OelA Ol AlRES 22| ool [HIS
their chickens in pens. Those people SES WOl KIS HE0| OF= o 3
didn't want their chickens to be close to otz DPEOI ol 9= SAstK| o_koja
the three chickens that were sick. MU= e s
2:8 Paulus and Nano took to townthe | 2:8 ZHAQ Lib = SAR =2 £82
rooster that died. A veterinarian named | J}X| D 2tCH OHHA IS 29| AFD

Agus worked at the clinic. Paulusand | xi2 A UBIACH THAQ LiL =
Nano showed thaj[ rooster to Agus. OHHANN 1 2SS S =oC}

After Agus examined that rooster, he HWHAS T Asts 24 AraH 30|

said, "l think that this rooster died

because of Avian Influenza. I'll burn 2otULE "L= 0 =50l &7

this rooster." IS 20 sSACHeLD M2 R
Li= 0l =52 BH= 20|R."

2:9 Then Agus said, "You have to do 2:9 12l OHHA = LotACEH

these things. Take these gloves and this | "ot M= 0] L=<S 5HOFSH 1R

jar of bleach to your village. Clean all | o1y piol or=2 o] =2 0] ZTEH |

of your pens with this bleach.
Tomorrow I'll go to your village and
will examine your pens. And | will give
vaccine to all the chickens that are
healthy."

FEXE JHXIL Ot
OLHMEe 2= <

2= R2E

Ol EMNIZ
HAGHNIR. Lhs
LI Ot M2l OF=2 JtAl Ot M2
FClE BAE 2H0|D ALE 2=

SISO BAS E0H E 20012

2:10 Then Paulus and Nano returned to
the village. Before Paulus and Nano
entered the village, they went to the
stream. Paulus washed his hands with
soap thoroughly. And Nano also
washed his hands with soap thoroughly.
Paulus and Nano didn't want to carry

2:10 J2l0A AL L= OIS
SOt A% L= 022
SOH2I| H0ll AISEIOLEZ UL BdHAE
H=2 &= Mol AJYLH el
LT Hls==2 &= EXol AULCH
Z2eA2 U= 02 Mads s110
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germs to the village. 2 K| E UL
3:1 Paulus called all the people who 31 EHA= HEON At 2= ME=2
lived in Terpen. So all the people came | 22/}, A 2 E AIHES L9
to Nano's house. Then Paulus and Nano | =i 2ich 02| DM ZHAQ UL =
told thhe geopclje atr)]outr:hlefthfinﬁs that | AMNESUHH OHHADIF LotFE 2100
Agus had said. Then half of the people - - o -
worked with Paulus. And the other EH ?DH /\—_lkgﬂﬁti; jgl ;ﬂ’(j ArE S 2
people worked with Nano. Ot2 EclA2 & ot 2l
CHE MES2 LI 2 & Lot Lt
3:2 Nano, Chief Isak, and the other 3:2 LI=2F OFOI & Ol &I CHE AME =2
people dug a hole that was one and a 1.5 0/ 200|9 RY0|= =tC}.

half meters deep. The hole was about
twenty meters from the pen where
Nano's chickens lived. Then Nano made
a fire in the hole.

+40l= L2 &=01 At 22l0lA
20 Ol B0 J}ULCH delDA L=

3:3 The people put cloths on their faces | 3:3 Al E2 22 XIS =22
and put gloves on their hands. Thenthe | Jj21 D 20 2SS 2D L9 2=
people kil'led all of Nano's chickensand | ci=s = =oir} 2| AlRIES 29|
Eut them in th'e hole. Then the people 20 HES QoA IHES B D
urned the chlcken§. The people also Ca Lo DS AR GHE0|=
burned all of Nano's cages and buckets. > - —
The people burned all the things that BIZICH el AESsE bl 550l
Nano's chickens had touched. g=od 2= A= BT
3:4 The people also burned all the food | 3:4 L£&F AIRHES2 Ul HES 2ol
that Nano had bought for the chickens. | At D= Al22 BIQD UL Dl HES
And the people burned all the baskets =S 2H DS YRL = BKcH J21D
that Nano had carried chickens in. The Tl ANBES =0 =2 FHY D L5
le also burned the chickens' - o T =T o= -
beop Lol & JpDt0I0) e 2= HES
manure. The people also caught all the o e o i
chickens that had walked near Nano's SR el M AHEsE 1 HES
house. Then the people killed those =L Lot JA=ES Bt
chickens and also burned them.
3:5 Then the people put some bleach 3:5 el DM AteE=2 20| eHoll
and some water in a bucket. The people | Tui ot 2SS 291D HS0| =51 H
cleaned all the things that the chickens | o= HS HASIQCH D2l AtES
had touched. After the people burned Oc cieo e = Sial A0l ol
all the chickens, they put dirt on the == SSS A= 20 70l S0 A=
’ M 2o &= £330 FE22 AY0IE

ashes that were in the hole. Then the
people filled the hole with dirt.

3:6 Nano said, "If more chickens
become sick, we have to kill all of them
so that this disease could not spread.

SEAURUEW,|




Tomorrow Agus will come to examine
our chickens."

=0 0F2t ELICH OHHAE=E MEIS2

|
H== S Atolel e = AZLITH"

3:7 Paulus and the people who worked

|J
to

37 HefA g FEN Lote AIES2

with him put gloves on their hands. And | &0l Zt2t=2 20 21D Al2E S "5
the people put cloths on their faces so ADoK U= o2 NS 9=
that they would not catch the disease. D OI20| Y= 22 o2 [}
Then the people went to each house that 217 0] AES OIS0 Al 2=
was in the village. Those people caught C e g o - = ; e iy - o=

all the chickens that lived in the village. | 21 == & R ARES SACHALE
Then those people examined those

chickens.

3:8 After a person examined a chicken, | 3:8 AI&t2 &2 A AISH S0 &0l

he washed his hands to prevent the MRS S o] 96l 2= MQUCH
disease from spreading. The people ANZES UL EHMH HES 2AStS
finished examining chickens at Nano's | -y o muyrp m oy A =t

house. Paulus and the people who Simrored H aial_ ﬂl_% 9;':' 4 L
worked with him met Nanoand the | = O/ 2 &L AFFSE L2l S0 Lie 2t
people who worked with him at his ek B0 EotRAE AESEE 2R
house.

3:9 The people saw that the other 9 ANES2S UE H=0| Ot2X &=
chickens were not sick. So the people A2 2AorCt oA AlRES

were happy. 8 = 51 % C}

3:10 After the people finished 3110 AHRHE0| 2= H== dAlot=
examining all the chickens, the people | 212 Z2W S HES AL6tD =
yvho owned them put bleach and water | y1at= 2 or= 0| TeH R O 22 2017
teirchicken pens. Then all e people. | 12| S & 2218 #2821, 22124
went to the stream. The people washed E:;\%ng_ /\I‘EHDPE bAl EI%—E
their clothes with soap thoroughly and IS R Mol AL L8t Hls=
also washed themselves with soap. The | &= MR 0l otALH AIE=2 W<
people were very tired. But the people | LI 26t CH UL AIEEE2 436l
were happy because they had worked QUBIAD| 20 HEBHYCH

hard.

3:11 The next morning Agus came to 311 A0S < otE0 OHAHA= Ot=0
the village. He washed his hands with | o} H|S2 22 A9 D EdYst 28
soap. Then he put on special clothes. o[}t 2|D HHAS Moz x|
giving vaccine to the chickens. S0 S S0F =1 AIFGHAL
3:12 After Agus gave vaccineto allthe | 3:12 OHHA = 2= SS0H HAS
chickens, he said to the people, S0 = S0 ASOHH L5SCH

"Yesterday you cleaned your pens well.
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Your chickens are very healthy. But
your chickens have to stay in the pens.
Please examine your chickens each day.
If you see a chicken that is sick, put it
in a special cage. Then please
immediately tell me about that chicken.
If you see a person who is sick, please
tell me about that person. If you see an
animal that is sick, please tell me about
that animal.

'‘oelE2 OlMl oid=zel R2E &
HaotdsLL HdE2 =2 W2
AZELICH L W22 §52
Fcl eHoll RULOI0F2F S LICH i
HAZ2 ASS ZAOIH F=AHR. B
HAZ0l 02 &= 2AIH S88 ME
OHOl 21 S E2AI10 MOIA 2 Sl
CHol A = Al 2ot =AM, 2+
HAZ0l OFZ AtEES EAIZ MOIA O
A0l CHOH Al & FNR. 2+
HAZ0l Ol Z S=2 EAY MOIA O
S=0i CHol A Zotd AR

3:13 Don't allow other people to bring
to your village chickens that are sick.
And don't allow other people to bring to
your village animals that are sick.”

3113 UE ME S0l Kel=2l Ot
OlZ 52 IINQESE 6t &
ANFEE0l 622 Ot=2 0t=
IINREE ot Xl OHMR "

==
o0 OeE
S=

=3
==

4:1 Two days later Agus returned tothe | 4:1 0] € 0|l (HHA = OS2
village. Before Agus started examining | S0t2r0 SSS ZAHSHI| AIZEHD| ® O
the chickens, he put on special clothes. | =5t 22 019ict D210 WHAS
And he put gloves on his hands. Then A KEDFS M o) DEOF Cf o=
. =0 ¥ 20 A SOlA IS
he drew blood from each chicken. He | .. o, " -, 5,5, cio| 2aj=
also examined each chicken's beak. iy Mjo:‘ - - : e jiee
Then he took the blood to the clinicso | = MO}M%- el M tE MEEOI
that other people could examine it. IE SN = AES HHL=
HEAZ IS DAL UL
4:2 After the people finished examining | 4:2 A2 E0| I 2 2 Alol= S 22U
the blood, Agus wrote a letter to Chief | = OHH A= OFO| & O &t mr=
g =0l OHHA= OLOI A OIEO0IH B XIS
Isak. Agus wrote, "Nano's rooster had | my (Lo &l Aste x2
' =2 Z= = =0 n
Agus sent the letter to Chief Isak. = ASS AL HE0 =ALH
el DA OHA A= OFOI A O E Ol
HAE 2R
4:3 A few days later Nano became sick. | 4:3 & S0l Lt== OFZH S D
He thought that he had a cold. So D19k 29104 QUCHD M2ABH AT
Paulus immediately examined Nano. A TYHAS L2 =4
it have a Tever Bt he st | EA1SIRACE LIS B0 LT 2]
' =2 A O+ O}
house alone so that other people would i = O gi*"‘i }X; et Coh [:3: Lt
not catch the disease. Paulus examined | LS A& EO'_ S0l ZclAl ===
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4:4 Nano had a daughter named Nina. | 4:4 Lt'== LILt2t= Z0] UACEH
Nina was two years old. One morning LILIS & AOIQACE Ol & OFE! ol
she became sick. She had a fever and LiLlS OJZH 99D 90| 99D =<2
was breathing quickliy. Ang Nina's rrllosae wo| A7 Ut 12D LUE ReS
was running. Nano knew that Nina ha = o =
touched the three chickens that were Ecl ﬂﬁa'_uif UILEHOr= = 3
sick. So Nano, his wife, and Paulus OfelS 2t 8t= s ext. 1A
took Nina to the clinic because they LI=2F 12 Ot et Ed A= LILEIG
thought that she might have Avian OOt &% QIS FAUXIL US
Influenza. HO0ICHet) M2otB )| 20 S22
LILIE G2l UL
4:5 A nurse who worked at the clinic 4:5 MZAUM Lot= 2ES AP LILEDE
said that Nina has to stay there for ten 10 2 S0t RS AN HE2 00 80D
de}yg. Nina's mother also stayed at the QLEIHECH €8 LS U S LuE
Nano reurmed 1o the vilage. Ten | £2271 F101 SEL0 BIEHT. Jelx
Paulus said to Nano, "You and your S L_,|'_'.—_:Ef§§ %OP%H:J.
children have to stay at your house for el dA e A= L0 2ot AL
ten days. If a person becomes sick, 'Hek otolE2 10 2 st &0
immediately call me." =22 0F2F SHCH Y =2 IHJF Ot A
T LIE SAl 24t
4:6 The nurses who worked at the clinic | 4:6 RS AN Lol= 2ASAIS2
put Nina in a special room because they | L|LIZ S 2D A0S D| 20 Ee 6t
wanted to take care of her. Ninabecame | sy || 1= @oich LILlS 01 OFZH|
\k;ery sick. Eﬁjt t?}e nurses helpeﬁ Nina SO0 JRIL 2B AFSES LU
ecome well. Then Nina's mother L oy o
brought her to the village. dAdolile As SAF=ALH el dA
LILtS] ({0{LI= OS2 LILIE
Gl e 2 Ct.
4:7 The other people who lived in 417 HHEO Atz TOHE A2 =2 OLE A
Terpen didn't become sick. And the SR &UQUCH O2lD HEY s 2
other chickens that were in Terpen Ch=ES OFTH S K| LOHCH 8 = S0
didn't become sick. One month later the o o latso | L cr
people who lived in the village helped EIEOE“ }_\4 I;Mf' S I;L._Z!Ofwl =
Nano clean his chicken pen. Then the Siaks é"‘O}C_ A= "‘gr";*;ﬂ
people gave one rooster and some LELOlHl ==& 8t Otelet S5 =RALL
chickens to Nano. But the people et A =2 S Ol Rle 22
continued examining all the chickens SH=2 AR D HS S0 M
that were in the village. And the people | AI2 E 2= AISE2 Z0HWCH 2212
continued chasing away the birdsthat | Alats 2 (12 A2t S0| 022 0=
ate food with the chickens. And the LES MRS HS 5251 K LT}




people didn't allow other people to
bring to the village chickens that were
sick.

5:1 You must protect your chickensand | 5:1 ({2 &2 0] H2Z2FH HHZ2

your animals from this disease. You SEN =22 U55l0k0H 6t D

must work with the other people who 20 OIS0 Als CI2 Al E D

pecple who ive nyour vilage mast | =21 20K E1LIC. ofetiz

learn about this disease. If you prevent Sja =2l D=0 MDE Et§ ME‘:"DF%OIS Ol

this disease from spreading, your SOl ol A b= OFeh =rLICH 25

animals will be healthy. Gcd=0l 0l B0l HAl= XE &2H
Hel=l sEs2 A2 gL

5:2 You must do these things to prevent | 5:2 ({22 X5 QIZEZ2 XD}

Avian Influenza from killing you and HHEDN HHES S22 =0|l= 2

your animals. o1)| I 0l LSS FHOHRF ELICH

5:3 1) When you buy chickens and 53 JEW, HelE22 AMNEUA S=t

ducks at the market, youmustbe very | Q2|SS 4F [} OHS ZAIGHOFSH &FL|C}

careful. Chickens and ducks have Avian | ct= 31 o2|=0| (1= =2 o1Z 20X}

Influenza often. When you cut the meat, OIELICH DII= N2 [ S S0i=

use a special board. You must put only - S o= = s

raw meat on that board. You must not ﬁHIE.DOLEH D:l;EDP Tlcl 90&

put on that board meat that you cooked. =112 =0t0F2h ot ) 1 =0 70

After you cook the meat, wash your Hei=0l RelstRe 1IIE =X

hands with soap thoroughly. 2O OF 2F °*LI Ct. UIIE Rele =0
Hl‘l‘é |_E EX‘IO' Al O}VIIO

5:4 2) When you buy eggs at the 5:4 FH, &8t =2 A EU A

market, you also must be careful.
Before you boil the eggs, wash them
thoroughly. After you touch the eggs,
wash your hands with soap.

DS & ) ZAHOR BUCH 22AE

3JODI Mol 2= EMNol H EZS

QA =0 =2 &5 A2AHR.

5:5 3) You must cook meat very well.
Before you eat the meat, examine it. If
you see blood, you must cook the meat
more. If you eat blood, you might
become sick. 4) After you cook the
meat, put it on a clean plate. You must
wash the plate that the raw meat
touches. Then you must dry the plate.
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5:6 5) You must wash all the things that
touch the raw meat. You must wash
these things with soap. You must wash
the knives, plates, and pots with soap.
And before you use these things again,
you must dry them.
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5:7 6) If your chickens are sick, you
must not sell them at the market. If your
chickens are sick, you must not sell the
eggs at the market. If you see a person
selling chickens that are sick, don't buy
them.
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5:8 7) If Avian Influenza is in your
village, don't go to meetings. If people
who are sick go to those meetings, you
might catch this disease from them.

0

Ol HE2 22 OILl [:I.

o = a0

l
L
il

5:9 8) If you think that you have a cold,
you immediately must go to the clinic.
9) Whenever you cough, and whenever
you sneeze, you should cover your
mouth with your hand. 10) If a person
has a cold, his family must stay at his
house for ten days to prevent the
disease from spreading.

5:10 11) Whenever you help a person
who has Avian Influenza, you should
put gloves on your hands. After you
finish helping that person, you should
wash your hands with soap thoroughly.
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5:11 Footnote: An organization named
The Summer Institute of Linguistics
owns this story.




The following text is taken from page 50 of a sixth grade Korean textbook entitled = ©]
¢17] 6-2 (“Language Reading Sixth Grade, Second Semester”). The sentences from
this text were typed into Google-Translate and Yahoo’s Babel Fish. Their translations
of this text are shown below, along with a Korean speaker’s translation. This short
sample illustrates that both the Google and Yahoo translations are incomprehensible.
---------- Title ---mm-mm e

A A =

Human: The 100" Guest

Google: 100th Customer

Babel Fish: Hundredth caller

—————————— Sentence 1 ---=--r=-rr=r===emmremnemccmccccemoooccocoooe-o-

T 0 A o AR = EEES 7T S A
Human: Mr. Kang, who is the owner of a rice soup restaurant, is waiting for guests
skimming through a newspaper.

Google: Waiting for Mr. Kang, the owner gukbapjip guests dwijeokyeotda newspaper.

Babel Fish: The rice served in soup house master river uncle waited the customer and
the newspaper was after.

—————————— SeNtenCe 2 --------==m==mmmmmmmem e oo

Aale won] 2 AR EdEo] ghatd Azt FH Ao

Human: It is the time after the first round of businessmen who came for lunch had left.
Google: Guest workers come for lunch was well past the rainstorm.

Babel Fish: Have the lunch the worker callers one time after passing by, were.
---------- SENENCE 3 ===-==mmmmmmmmmmee e

T, ol el wEgketo] s Emyrt Soj it

Human: At that time the door opened and a grandmother with gray hair entered.
Google: Then, the door opened and she entered heoyeon hair.

Babel Fish: That time, the door was opened and the grandmother where the hair is very
white entered.

---------- SENLENCE 4 --=-mmmmmmm e oo e

T H o] E AR A g Ho] HolE ado] wpA| nElE i Sy 9
3 &g 3 I Sol g,

Human: After her, a boy, who didn’t look like he’s even ten years old, entered, holding
his grandmother’s hand tightly like one holds an animal’s tail.

Google: After that, less than 10 years old dwieo Give her tail, she looks like the boy a hand in
the inside.

Babel Fish: The boy where also heat ray is visible [e] after inside not yet caught the tail
as after that and to certainly catch one hand of the grandmother came in.
---------- Sentence 5 ----=--mmmmmmmm o



Fabg o] Tkl w717k SRt

Human: Their clothes looked shabby and showed that they were poor.

Google: Gunggi the ragged clothes and a passed.

Babel Fish: The attire was tattered and the wretchedness flowed.

---------- Sentence 6 --------=m-=mmmmmmee e

“o] Zo 2 oo

Human: “Come this way and sit down please.”

Google: "This way, sit down."

Babel Fish: “With sits side.”

—————————— SENtENCE 7 ---==-r==mm=m=m=emmmemmemccmcccceemoooccocooooeo-

AR FARN = AL Aelel 9l A o AE W A& Asoct.
Human: Mr. Kang recommended a place while he pulled out a chair that was in the
middle of the restaurant.

Google: Mr. Kang, in the middle of the table where they did ppaemyeo chair.

Babel Fish: The river uncle the place drew out the dining table chair which is to the
middle place and recommended.

—————————— Sentence 8 --------m-mmmmmmmm e oo

L e R R

Human: “Um, how much is one bowl of rice soup?”

Google: "Well, you know how much of a bowl of soup?"

Babel Fish: “Well, how many do in the rice served in soup one vessel?”’

—————————— Sentence 9 --------mmmmmmme e

“APd S U AR oAM= AR £ Ree A TS
o ekl

Human: “We charge four thousand won,” Mr. Kang said, with a smile on his face that
showed he’s a good person.

Google: "Receive 4,000 won." Mr. Kang contain affecting a person full of good laughs and
said his face.

Babel Fish: “Szuchuan circle receives.” The river uncle the person the face put in a
good laugh full and said.

---------- Sentence 10 -------s-msmmmmeme e e

el 2T 58w S FelA FeUE A, 2 ekl £

S ANA 2= W ot

Human: The grandmother turned her body and took out her pouch that was in her waist
pocket, and she counted all the coins inside.

Google: She turned a little out of pocket in his belt, holding a coin in it until the heahryeotda
jomolrakgeorimyeo.

Babel Fish: The grandmother turned the body a little and pulled out until the coin which
inside that holds trillion ruin distances counted the pocket from the waist-tops.
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---------- Sentence 11 -------mmmmmm oo
1AL v of 1 Abefel Ad S T «dF AR FA 8
Human: After that, she put her boy in that chair and said, “Please give us only one
bowl.”

Google: Then, and only sat in place for the boy. "A BATCH, please."

Babel Fish: The [le] came out and seated the boy in that place. “Only one vessel give.’
—————————— Sentence 12 -------==-mmmmmmmmmmmee e oo oo e
)7

Human: “What?”

Google: "Yes?"

Babel Fish: “Four?”

—————————— Sentence 13 ---------==mmmemmem e e e

o AL oln] H3rke

Human: “I have already eaten.”

Google: "I already ate lunch, drink it."

Babel Fish: “Already has the difficulty lunch.”

—————————— Sentence 14 -------m-mmememmmm e eeeeee
“of, tl. BEAl Hol =g A5y

Human: “Ah, yes. I will give you one delicious bowl.”

Google: "Oh, yes. Enjoy, I'll do. "

Babel Fish: “Oh, four. Rolls up tastefully.”

2
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APPENDIX B

JULA AND ENGLISH DRAFTS OF NAHUM
GENERATED BY THE TRANSLATOR’S ASSISTANT,
TWO BACKTRANSLATIONS FROM JULA TO ENGLISH,
AND RESPONSES TO THE COMPREHENSION QUESTIONS
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Shown below are two drafts of the biblical book of Nahum; the first draft is the unedited
Jula draft produced by TTA, and the second draft is the unedited English draft produced by
TTA. Following the two drafts of Nahum are two backtranslations of TTA’s unedited Jula draft.
The first backtranslation was done by an SIL member who lived in Mali and speaks Jula. The
second backtranslation was done by a Jula man, and he produced a French backtranslation

which was then translated into English by the SIL member mentioned above.

Nahum 1:1 Matigi ka Nahumu kawandiya ka Ninive kow yira a ra. Nahumu
tun siginin be Elekosi.

Nahum 1:1 Yahweh showed Nahum a vision about Nineveh. Nahum was
living in Elkosh.

Backtranslation #1: The Lord revealed to Nahum the things concerning
Nineveh. Nahum lived in €lekosi.

Backtranslation #2: God threatened/warned Nahoum against living in Ninive.
Nahoum lived in Elqochite.

Nahum 1:2 Matigi ye Ala ye celiya be min na; a be mogo juguw tooro. A be
dimi kojugu. Mogo minw be Matigi kama, a be o tooro. Matigi be to ka dimi a
juguw koro.

Nahum 1:2 Yahweh is a jealous God. He punishes wicked people. He is very
angry. Yahweh punishes people that oppose him. Yahweh continues to be
angry with his enemies.

Backtranslation #1: The Lord is a jealous God; he punishes enemies. He gets
very angry. People who are against the Lord, he punishes them. The Lord
continually gets angry at his enemies.

Backtranslation #2: The Lord is God, he is jealous, he takes revenge on his
adversaries, he gets angry against his adversaries. The Lord gets angry against
his enemies.

Nahum 1:3 Matigi te dimi joona. Fangaba b'a ra. A bena mogo jarakininw
tooro jaate; a b'a ta fanga yira i ra sanjiw ra ni funufunuw ra. Ni Matigi be
tagama wagati min na, sankabaw be 1 n'a fo gbangban a senw jukoro.

Nahum 1:3 Yahweh does not become angry quickly. He has great power. He
will definitely punish guilty people. Yahweh shows you his power in the
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storms and in the whirlwinds. When Yahweh walks, clouds are like the dust
under his feet.

Backtranslation #1: The Lord does not get angry quickly. He has great power.
He will punish the guilty without a doubt; he shows his power in the rains and
whirlwinds. When the Lord is walking, the clouds are like dust beneath his
feet.

Backtranslation #2: The Lord is slow to anger. Lots of power. He does not
leave unpunished. He shows His power by the rains-winds. When the Lord
walks, the sky is like dust underneath his feet.

Nahum 1:4 A be songo kogoji kun na; kogoji be ja. A be baw bee laja. Basan ni
Karameli ta foro nyumanw be ja; Liban ta fiyerenw be ja.

Nahum 1:4 He rebukes the sea. And the sea becomes dry. He causes all of the
rivers to become dry. The fertile fields in Bashan and in Carmel become dry.
And the flowers in Lebanon die.

Backtranslation #1: He reproves the sea; the sea dries up. He makes all the
rivers dry up. Basan and Karameli’s good fields dry up; Liban’s flowers dry
up.

Backtranslation #2: The Lord reprimands the sea, the sea as well as the rivers
dry up. The fields of Karameli and Basan perish. The flowers of Liban
wither.

Nahum 1:5 Matigi be kuru jamijanw yuguyugu; a be kuruw yeelen. Ni a be na
wagati min na, dugukolo be yereyere. Dugukolo ani a mogow bee be yereyere
siranya koson.

Nahum 1:5 Yahweh shakes the mountains and causes the hills to melt. When
he comes, the earth shakes. The earth and all of the people on it shake with
fear.

Backtranslation #1: The Lord shakes the high hills; He melts the hills. When
he comes, the earth trembles. The earth and all its people tremble from fear.
Backtranslation #2: The Lord makes tremble the great hills. He makes the
hills — (gave no verb. May be confused because ‘yeelen’ also means light, the
name of his radio station which would be the first thing many here would think
of but wouldn’t make sense.) The earth trembles before his power. The world
and all its inhabitants are afraid.
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Nahum 1:6 Ni Matigi dimina mago koro, o mogo tena se ka to nyanamaya ra.
Mbgo si te se ka 1o Matigi ta dimiya nya fe. Matigi ta dimiya be i n'a fo tasuma,
Matigi be min bon mogow kan. Fara belebele minw be Matigi ta sira kan, a be
0 cen.

Nahum 1:6 If Yahweh is angry with a person, that person will not be able to
continue to live. No person is able to stand in front of Yahweh's anger.
Yahweh's anger is like fire that Yahweh pours on people. Yahweh destroys
huge stones that are on his path.

Backtranslation #1: If the Lord is angry with people, those people will not be
able to stay alive. No person can stand before the anger of the Lord. The
Lord’s anger is like fire, which the Lord pours out on people. The great rocks
which are in the Lord’s path, he breaks them.

Backtranslation #2: No one can withstand the anger of the Lord. The anger of
the Lord spreads like fire. He breaks the rocks in passing.

Nahum 1:7 Matigi ka nyi. Kunkow be mogos minw na, a be o tagan. Matigi be
mogow lon minw be la a ra.

Nahum 1:7 Yahweh is good. He protects people that have troubles. Yahweh
knows the people that trust him.

Backtranslation #1: The Lord is good. People with difficulties/problems, he
spares them. The Lord knows those who believe in Him.

Backtranslation #2: The Lord is good. He is a shelter in the day of distress.
He takes care of believers.

Nahum 1:8 Nka Matigi bena a juguw halaki pewu. Sorasi dow bena o juguw
lamini 1 n'a f5 Ala be dugukolo datugu ni jiwoyo ye cogo min na. Matigi bena a
juguw gben fo ka o faga.

Nahum 1:8 But Yahweh will completely destroy his enemies. An army will
surround these enemies like God covers the land with a flood. Yahweh will
chase his enemies until he kills his enemies.

Backtranslation #1: But the Lord will destroy His enemies completely. Some
soldiers will surround those enemies like God covers the earth with streams.
The Lord will throw out His enemies to the point of killing them.
Backtranslation #2: The Lord will destroy totally his enemies. He will pursue
his enemies like God floods the earth with water. He will pursue His enemies
to the darkness [He’s looked at French here. French says this, Jula does not.
But he hasn’t gone on with the French version.]
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Nahum 1:9 Kana janfa siri Matigi kama. Matigi bena i halaki o yoronin bee. A
mako tena ke a ra ka 1 bugo sinyaga fla.

Nahum 1:9 Do not plot against Yahweh. Yahweh will immediately destroy
you and will not need to hit you two times.

Backtranslation #1: Don’t make a plot (betray) the Lord. The Lord will
destroy you in that instant. He won’t need to strike you (beat you up) twice.
Backtranslation #2: Don’t meditate/plan against the Lord. He can destroy you
immediately. He doesn’t need to strike you twice.

Nahum 1:10 Matigi bena a juguw jeni i n'a f5 ce be binjuguw jeni cogo min
na. Matigi bena o juguw siri i n'a 5 naniyiri borow be siri cogo min na. A
juguw bena talon ka ben i n'a f5 ce min ka doro caman min ka nyanamini, o be
talon ka ben cogo min na.

Nahum 1:10 Yahweh will burn his enemies like a man burns dry weeds.
Yahweh will tie these enemies like the twigs of a thorn bush are tied. His
enemies will fall like a man that drank a lot of wine falls.

Backtranslation #1: The Lord will burn up his enemies like a man burns up
weeds. The Lord will tie up those enemies like thornbush branches are tied
up. His enemies will stumble and fall like a man who drank much and got
drunk, like such a man stumbles and falls.

Backtranslation #2: He will burn his enemies like one who burns bad grass.
He will tie together his enemies as if someone tied thorny tree branches. The
enemy will fall to the earth like a drunkard.

Nahum 1:11 Ninivekace do ka janfa siri Matigi kama; a be 1 laadi ka ko juguw
ke.

Nahum 1:11 A man from Nineveh plotted against Yahweh. This man advises
you to do wicked things.

Backtranslation #1: A man from Nineve made a plot to betray the Lord; he
counseled to do evil.

Backtranslation #2: A man of Ninive planned against the Lord to do evil.

Nahum 1:12 Matigi ko: "Mogo caman siginin be Asiri; teriw be Asiri fe. Nka

ne bena Asiri cen. Ne ta mogow, ne ka aw tooro sinyaga kelen; ne tena aw tooro
tuun.
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Nahum 1:12 Yahweh said, "Many people live in Assyria. And Assyria has
friends. But I will destroy Assyria. My people, I punished you one time. I will
not punish you again.

Backtranslation #1: The Lord says: “Many people live in Asiri; Asiri has
friends. But I will destroy/ruin Asiri. My people, I have punished you once; |
will not punish you again.

Backtranslation #2: Thus says the Lord, People full of violence I will destroy
[He has left out the part about Assyria, perhaps not seeing that in the French,
but he hasn’t taken the French translation, either] Believers suffer only once.

Nahum 1:13 Negejoroko minw be aw siri, ne bena o kari. Ne bena aw bosi
Asiri boro ra."

Nahum 1:13 I will break the chains that are on you. I will free you from
Assyria."

Backtranslation #1: The chains which bind you, I will break them. I will
save/free you from the hand of Asiri.

Backtranslation #2: I will break the chains binding you, I will save you from
the violent.

Nahum 1:14 Matigi k'a fo Ninivekaw ye ko: "Aw tena durujaw soro. Jow be
aw ta alaw ta jobatobonw kono. Ne bena o jow halaki. Ne bena kaburu sogi aw
ye sabu aw ka jugu."

Nahum 1:14 Yahweh said to the people of Nineveh, "You will not have
descendants. There are idols in the temples of your gods. I will destroy those
idols. I will dig a grave for you because you are wicked."

Backtranslation #1: The Lord said to the inhabitants of Ninive: You will not
have descendants. Idols are in your gods’ idol worship houses. I will destroy
those 1dols. I will dig graves for you because you are evil.

Backtranslation #2: The Lord cursed the Ninivites: you will not be blessed [I
have no clue where he has gotten this, maybe a Muslim interpretation] “Even
if you were in Heaven/the skies I would destroy the skies, who will be in the
house of heaven I will destroy the heavens, I will dig your tomb because you
are mean.

Nahum 1:15 Zudakaw, a fle! Ciden min be kuruw kan, o be nana. A bena
kibaro diman lakari aw ye. O kibaro diman bena ke hera ko ye. Nyagari ni
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nyanagbew ye. Aw ka layiri ta Matigi ye ko aw bena ko minw ke, o ke. Mogo
juguw tena aw kere tuun. Matigi ka o mogo juguw halaki pewu.

Nahum 1:15 People of Judah, look! A messenger on the hills is coming. He
will tell you about good news. This good news will be about peace. Celebrate
with feasts. Do the things that you promised Yahweh that you would do.
Wicked people will not attack you again. Yahweh completely destroyed those
wicked people.

Backtranslation #1: Inhabitants of Zuda, look at it! The messenger which is on
the hills, he is coming. He will tell you good news. That good news will be a
subject of peace. Joy and parties. You have promised the Lord saying you
will do certain things; do them. Enemies will not make war against you any
more. The Lord has destroyed those enemies completely.

Backtranslation #2: Announce to Zuda: These men who are on the hill are
come to announce the Gospel which will you happiness, joy to trust the Lord
with all one does. The enemy will have no more strength, total destruction of
the enemies.

Nahum 2:1 Ninivekaw, Matigi bena aw halaki. Aw yere laben ka aw ta dugu
tagan. Sira korosi. Aw ta kerekeminanw bee laben.

Nahum 2:1 People of Nineveh, Yahweh will destroy you. Prepare to defend
your city. Watch the road. Prepare all of your weapons.

Backtranslation #1: Inhabitants of Ninive, the Lord will destroy you. Prepare
yourselves to spare your city. Watch/Guard the road. Prepare all your war
tools.

Backtranslation #2: The Lord has made Ninive destitute. Protect your village
and the roads. Make ready your arms.

Nahum 2:2 Aw ka Matigi ta mogow halaki; aw ka kere ke ni o mogow ye ka se
soro o kan ka o ta borofenw mina ka taga ni o borofenw ye. Nka Matigi bena
Yakuba denw ni Izirayelidenw ke fangatigiw ye tuun.

Nahum 2:2 You destroyed Yahweh's people and plundered those people's
towns. But Yahweh will cause Jacob's people and the people of Israel to be
great again.

Backtranslation #1: You have destroyed the Lord’s people; you have made war
against those people and been victorious and taken their possessions and left
with those possessions. But the Lord will make Yakuba’s children and
Izarayeli’s children authorities again.
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Backtranslation #2: Destroy the believers! [very interesting. Past tense in Jula
is imperative in Bambara.] Power over the believers. Steal their possessions.
But God gave strength to the sons of Jacob and something like pride to the
sons of Israel.

Nahum 2:3 Negebennan wulenmanw be Matigi ta sorasiw boro; derege
wulenman be sorasiw kanw na. Ni sorasiw be Ninive kerera wagati min na,
kerewotorow ta nege be manamana. Sorasiw be o ta tamanw yuguyugura san
fe.

Nahum 2:3 Yahweh's soldiers have red shields. And the soldiers are wearing
red clothes. When the soldiers are attacking Nineveh, the metal on the chariots
shines. The soldiers are shaking their spears in the air.

Backtranslation #1: Red shields are in the hands of the Lord’s soldiers;
soldiers wear red clothes. When soldiers fight Ninive, the war chariots’ metal
shines. Soldiers shake their spears overhead.

Backtranslation #2: Valliant men are clothed in scarlet. Metal clothes become
red when the heros combat Ninive. The combat chariots shine. Springs of
sparks are seen overhead.

Nahum 2:4 Kerewotorow be bori joona joona dugusiraw ra; o be teliya ka
teme dugu ra. Kerewotorow be teme joona joona f5 o be i n'a fo san manamana.
Nahum 2:4 The chariots race on the streets and move through the city quickly.
The chariots move very quickly so that they appear like lightening.
Backtranslation #1: War chariots race quickly through the city streets; they
hurry and pass through the city. War chariots pass quickly to the point of
being like lightening.

Backtranslation #2: Chariots roll crazily in the streets, they hurry through the
places/city squares. To see them you would say they were flames/torches.

Nahum 2:5 Asiri ta masace b'a ta sorasi kuntigiw wele. Sorasi kuntigiw be
dugu kogo tagan ka dese. Nka sorasi kuntigiw be talon ka ben dugusiraw kan.
Nahum 2:5 The king of Assyria calls his officers. The officers try to defend
the wall of the city. But the officers fall on the streets.

Backtranslation #1: The king of Asiri calls the heads/leaders of his soldiers.
The soldiers’ leaders are tired of sparing the city walls. But the leaders of the
soldiers stumble and fall on the city streets.
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Backtranslation #2: The king of Assyria calls his valiant men. Your valiant
men stumble in their walking. They hurry on the city streets.

Nahum 2:6 Ninive juguw be dondaw dayele ba kere fe; o be woyo dugu kono i
n'a f5 jiwoyo. O jiwoyo be masace ta bon cen.

Nahum 2:6 The enemy of Nineveh opens the gates near the river and pours in
the city like a flood. This flood destroys the palace.

Backtranslation #1: The enemies of Nineve open the entrances by the river;
they spill through the city like streams. Those streams destroy the king’s
house.

Backtranslation #2: The adversaries of Ninive open the doors of rivers and the
palace of the king crumbles.

Nahum 2:7 Matigi bena o mogow ke a ta kasodenw ye. Ninive ta
baaradenmusow bee bena kasi ka kule o mogow koson. O bena o disiw gbasi
gbasi sabu o nyanasisinin lo.

Nahum 2:7 Yahweh will cause these people to be his prisoners. All of the
female servants in Nineveh will mourn for these people. They will hit their
chests because they are very sad.

Backtranslation #1: The Lord will make those people become his prisoners.
The female servants of Nineve all will weep and cry out because of those
people. They will beat their chests because they are discouraged.
Backtranslation #2: They are put into slavery. The female servants of Ninive
cry cries because of these people while beating their breasts.

Nahum 2:8 Ninive be 1 n'a f5 dinga jiman, ji be bora min kono. Mogow be kule
ko: "Bori dabla!" Nka mogow bee be to ka bori.

Nahum 2:8 Nineveh is like a pool that the water is leaking from. People yell,
"Stop running!" But all of the people continue to run.

Backtranslation #1: Ninive is like a hole with water from which water comes
out. People call/cry out: “Stop running!” But everyone keeps running.
Backtranslation #2: Ninive springs like a water reservoir. Men flee. Stop!
Stop! But no one stops.

Nahum 2:9 Wari ta. Sanin sonya. Naforo caman be yorow bee ra.
Nahum 2:9 Take the silver. Plunder the gold. There is a lot of treasure in all
of the places.
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Backtranslation #1: Take silver. Steal gold. Lots of wealth is everywhere.
Backtranslation #2: Pillage silver and gold. Lots of riches everywhere.

Nahum 2:10 Ninive juguw ka Ninive cen; o ka kere ke ni Ninive ye ka se soro
a kan k'a ta borofenw mina ka taga ni o borofenw ye. Ninivekaw be siran. O
kinbiriw be yereyere siranya koson. O konobaraw be o dimi. O nyaw yelemana
ka gbe sabu o be siran.

Nahum 2:10 The enemies of Nineveh destroyed Nineveh and plundered
Nineveh. The people of Nineveh are afraid. Their knees shake with fear. Their
stomachs hurt. Their faces become white because they are very afraid.
Backtranslation #1: The enemies of Ninive have destroyed Ninive; they have
made war with Ninive and been victorious and taken its possessions and left
with those possessions. The inhabitants of Ninive are afraid. They shake their
knees from fear. Their stomachs hurt them. Their eyes change white because
they are afraid.

Backtranslation #2: The adversaries of Ninive pillaged it. Power over Ninive.
Pillage all their goods. They tremble from fear writhing with stomach ache.
Their eyes wide open from fear.

Nahum 2:11 Ninive be min sisan? O jara be min? Jara be domuni di a denw
ma min? A be taga min janko a kana siran?

Nahum 2:11 Where is Nineveh now? Where is this lion? Where does the lion
feed his children? Where does he go so that he could not be afraid?
Backtranslation #1: Where is Ninive now? Where is that lion? Where does
the lion give food to its children? Where does it go so as not to be afraid?
Backtranslation #2: Where are the brave men? Where is the lion? Where will
the lioness find food for her cub? Where will he go not to fear?

Nahum 2:12 Jara k'a juguw faga janko ka domuni di a den ma. A ka sogo
minw mina, a ka kuruwo fa ni o ye. A ka sogo minw faga, a k'a ta bon fa ni o
sogobu ye.

Nahum 2:12 The lion killed his enemies to feed his family. He filled the cave
with the animals that he caught and filled his house with the meat of the
animals that he killed.

Backtranslation #1: The lion killed its enemies so as to give food to its child.
The prey/meat that it took, it filled caves with. The prey it killed, it filled its
house with that meat.
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Backtranslation #2: The lion killed its adversaries for the prey for its young,
filling with prey the hills’ holes, filling with prey all its dwelling.

Nahum 2:13 Nka Sebeetigi ko: "Ne ye 1 jugu ye! Ne bena i ta kerewotorow
jeni; ne bena 1 jara denninw faga ni famuru ye. Ne bena 1 bari ka mogo werew
denden ka o faga. I tena se ka i ta ciden kan men."

Nahum 2:13 But the Lord of hosts said, "I am your enemy! I will burn your
chariots and kill your young lions with a sword. I will prevent you from
hunting other people. You will not be able to hear your messenger's voice."
Backtranslation #1: But the Almighty says: “I am your enemy! I will burn
your war chariots; I will kill your lion cubs with the sword. I will keep you
from sneaking after other people and killing them. I will not be able to hear
the voice of your messenger.”

Backtranslation #2: But God says, “I am your enemy, I will burn your combat
chariots then kill the lion cubs with the sword. I will kill all the heros. You
will no longer be able to hear your heros.

Nahum 3:1 Ninive bena toors kojugu! Ninive b'a yere datugu ni a juguw jori
ye. Dugu fanin be faninyaw ra; a fanin be jamana werew naforo ra.

Nahum 3:1 Nineveh will suffer much! Nineveh covers itself with its enemies'
blood. The city is full of lies. The city is full of the wealth of other countries.
Backtranslation #1: Ninive will suffer badly. Ninive covers itself with the
blood of its enemies. The city is full of lies; it is full of other countries’
riches.

Backtranslation #2: Woe to the city of Ninive, city full of blood, full of lies.
Lies are in other countries’ riches.

Nahum 3:2 Gbenyew mankan lamen. Kerewotorow ta senw mankan lamen. So
minw be borira dugusiraw ra, o mankan lamen.

Nahum 3:2 Listen to the whips. Listen to the wheels of the chariots. Listen to
the horses that are running on the streets.

Backtranslation #1: Hear the noise of the whips. Hear the noise of the war
chariots’ wheels. The horses which run in the city streets, hear their noise.
Backtranslation #2: Noise of whips is heard, Chariots bound. Horses gallop
on the roads and are heard.
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Nahum 3:3 Sorasi minw yelenin be sow kan, o be teliyara ka na. Sorasiw ta
famuruw ni o ta tamanw be manamanana. Mogow be sara yorow bee ra. Mogo
sanin caman be yi f5 mogow te se ka o suw jate. Mogow be talon ka ben o suw
kan.

Nahum 3:3 Soldiers on horses are coming quickly. The soldiers' swords and
the soldiers' spears are shining. People are dying in all places. There are many
dead people so that people are not able to count these corpses. People fall on
these corpses.

Backtranslation #1: Soldiers mounted on horses hurry to come. Soldiers
swords and spears shine. People are dying everywhere. There are so many
dead people that people can not count the dead. People stumble and fall over
the dead.

Backtranslation #2: The assault of the cavalry hastens. The heros have swords
and the arrows shine, dead everywhere. Innumerable cadavers. Men fall over
the cadavers.

Nahum 3:4 Matigi ka Ninive cen sabu Ninive tun ye jatomuso ye. Ninive tun
cekanyi. Subagaya tun ka di a ye. A ka jamana werew korobo ni subagaya ye.
Nahum 3:4 Yahweh destroyed Nineveh because Nineveh was a prostitute.
Nineveh was beautiful. It liked witchcraft and tempted other countries with it.
Backtranslation #1: The Lord has destroyed Ninive because Ninive was an
adulteress. Ninive was beautiful. She liked sorcery. She tempted other
countries with sorcery.

Backtranslation #2: God destroyed Ninive. There were lots of prostitutes,
pretty women sorcerers. Sorcery in other countries.

Nahum 3:5 Sebeetigi ko: "Ninive, ne ye 1 jugu ye! Ne bena 1 ta fani wuri 5 ka
1 nya datugu ni a ye. O ra, dununya mogow bee bena 1 lakolon ye. Ne bena i
yira dununya masayaw bee 1 jarakinin lo.

Nahum 3:5 The Lord of hosts said, "Nineveh, I am your enemy! I will lift
your dress until I cover your face with it. Then all of the people on the earth
will see that you are naked. To all of the kingdoms of the earth I will show
that you are guilty.

Backtranslation #1: The Almighty says: “Ninive, [ am your enemy! I will lift
your clothes to the point of covering your eyes with them. Like that, all the
peoples of the world will see you naked. 1 will show you to all the kings of the
earth that you are guilty.
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Backtranslation #2: God says, here I am, against you. I will lift my covering
over your face, by that all will know you. All the kings of the world accuse
you.

Nahum 3:6 Ne bena nyamanyama firi 1 kan. Mogow bena 1 koninya. Magow
bena o nya Io i ra ka i fle. O sababu ra, bana bena ke mogow ra.

Nahum 3:6 I will throw garbage on you. People will hate you. People will
stare at you, and they will become sick.

Backtranslation #1: I will throw waste on you. People will hate you. People
will stare at you and look. Because of that, people will be ill.
Backtranslation #2: I will throw garbage on you. I will wither you, to give a
spectacle from which everyone will be ill.

Nahum 3:7 Mbogo minw be i ye, o bee bena bori ka bo 1 koro. O mogow bena a
f> ko: "Ninive cenna. Jon bena kasi ka kule Ninive koson? Ne te se ka mogo
kelen soro min bena kasi i ye."

Nahum 3:7 All of the people that see you will run from you and say, "Nineveh
was destroyed. Who will mourn for Nineveh? I am not able to find one person
that will cry for you."

Backtranslation #1: The people who see you will run away from you. Those
people will say: “Ninive is destroyed. Who will weep and cry out because of
Ninive? I can’t find one person who will weep for you.”

Backtranslation #2: Thus anyone who sees you flees far from you. People will
say that Ninive is destroyed. Who will cry because of Ninive? No one will
cry with you.

Nahum 3:8 1 be in'a fo Tebi dugu. Tebi dugu tun lonin be Nili koba kere fe. Ji
ka Tebi dugu lamini. Ji ka Tebi dugu tagan i n'a fo kogo be bon tagan cogo min
na.

Nahum 3:8 You are like Thebes. Thebes was by the Nile river. Water
surrounded Thebes. The water protected Thebes like a wall protects a house.
Backtranslation #1: You are like the city of Tebi. The city Tebi was situated
along the river Nili. Water encircled the city of Tebi. Water protected the city
Tebi like a wall protects a house.

Backtranslation #2: You resemble the city of Thebes situated on the banks of
the Nile. Thebes is surrounded by water. Water protected the city like a wall
protects a house.
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Nahum 3:9 Etiyopi ni Misiran ka fanga di Tebi dugu ma. Putidugu ni Libi ka
Tebi dugu deme.

Nahum 3:9 Ethiopia and Egypt gave power to Thebes. Put and Libya helped
Thebes.

Backtranslation #1: Etiyopi/Ethiopia and Egypt gave Tebi power. The city of
Puti and Libi helped the city Tebi.

Backtranslation #2: Ethiopia and Egypt gave power to Thebes. Put and
Lebanon helped the city of Thebes.

Nahum 3:10 Nka Tebi dugu minana. Tebikaw tun ye kasodenw ye. Tebi dugu
ta denmisenw fagara dugusiraw ra. Sorasiw ka karala ke janko ka jonw
nyanawoloma ka o bo Tebi dugu mogobaw ra. Sorasiw ka Tebi dugu mogobaw
bee siri ni negejorokow ye.

Nahum 3:10 But Thebes was captured. The people of Thebes were prisoners.
The small children in Thebes were killed in the streets. Soldiers threw lots to
choose slaves from the important men of Thebes. The soldiers put chains on all
of the officials of Thebes.

Backtranslation #1: But the city of Tebi was taken. The inhabitants of Tebi
were prisoners. The city Tebi’s children were killed in the city streets.
Soldiers drew lots to choose slaves and take them from among the great people
of the city of Tebi. Soldiers have bound all the great people of the city Tebi
with chains.

Backtranslation #2: The city of Thebes was seized. Slavery for the Thebians.
The young of Thebes died on the street. The brave heros sorted the slaves of
the city of Thebes. Valliant men chained the brave of Thebes.

Nahum 3:11 Ninive, 1 bena ben fana i n'a fo mogo min ka doro caman min ka
nyanamini, o be talon ka ben cogo min na. I bena yoro dogonin do nyini janko
ka dogo 1 juguw nya.

Nahum 3:11 Nineveh, you will also fall like a person that drank a lot of wine
falls. You will search for a safe place to hide from your enemy.
Backtranslation #1: Ninive, you also will fall like someone who drank a lot
and got drunk, like such a one stumbles and falls. You will search for a hiding
place to hide from the eyes of your enemies.

Backtranslation #2: When Ninive shakes them she will fall like a drunk who
drank a lot of drinks to become drunk. Find a corner to hide yourself from
slaves.
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Nahum 3:12 I ta dugu kogojanw bee be 1 n'a f5 toroden moninw yiri ra. Ni ce
ka yiri yuguyugu, torodenw be ben ce da kono.

Nahum 3:12 All of your fortresses are like ripe figs on a tree. If a man shakes
the tree, the figs fall into his mouth.

Backtranslation #1: Your city’s high walls all are like ripe figs on the tree. If
a man shakes the tree the figs fall in his mouth.

Backtranslation #2: The walls of the city crumble like fruits of the tree. If a
Mister shakes the tree the fruits fall.

Nahum 3:13 I ta sorasiw fle. I ta sorasiw ye musow ye! I ta dugu dondaw
dayelenin be. I juguw ka dondaw jeni; o be se ka don i ta jamana kono.
Nahum 3:13 Look at your soldiers. Your soldiers are women! The gates of
your city are open. Your enemies burned the gates. Your enemies are able to
enter your country.

Backtranslation #1: Look at your soldiers. Your soldiers are women! The
entrances to your city are open. Your enemies burned the gates; they can
come into your country.

Backtranslation #2: There look, valiant heros are women. The doors of your
country open. Burn the entry ways to hinder your enemies from entering.

Nahum 3:14 Sani i juguw ye i kere, ji caman bla dan na! I yere laben ka kere
ke. Birikiw ni laso gbasi. Dugu kogo lalaga.

Nahum 3:14 Before your enemies attack you, store a lot of water! Prepare to
fight. Make bricks and mortar. Repair the wall of the city.

Backtranslation #1: Before your enemies make war with you, set apart lots of
water! Prepare yourself for war. Hit the bricks and the floor. (?) Prepare the
walls of the city.

Backtranslation #2: To hinder your enemies pour out lots of water, ready
yourselves for combat. Make bricks to construct walls.

Nahum 3:15 Ka1to1be i yere labenna ka kere ke, tasuma bena 1 halaki. Kere
bena i1 halaki pewu 1 n'a f5 tonw be siman domu k'a ban pewu cogo min na.
Hali ni 1 ka den caman woro, i tena bosi o ra. Hali ni 1 jateda tun be i n'a f5
tonw ta jateda, 1 tena bosi o ra.

Nahum 3:15 While you are preparing to fight, the fire will destroy you. The
battle will completely destroy you like locusts completely eat the crops. Even
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if you give birth to many children, you will not escape. Even if your number is
like the number of locusts, you will not escape.

Backtranslation #1: While you prepare yourself to make war, fire will destroy
you. War will destroy you completely like locusts eat grain entirely. Even if
you have given birth to many children, you will not escape from that. Even if
your number were as great as locusts, you would not escape from that.
Backtranslation #2: While you are preparing yourself fire will destroy you.
Total destruction like a meal completely eaten. Even if you have given birth
to many children you will not escape.

Nahum 3:16 Jagokebaga caman be i ta dugu ra. Jagokebagaw jateda be i n'a fo
lolow ta jateda. Nka o jagokebagaw bena dugukolo cen i n'a f5 tonw be
dugukolo cen cogo min na. O ko fe o jagokebagaw bena taga yoro were ra.
Nahum 3:16 There are many merchants in your city. The number of merchants
is like the number of stars. But these merchants will destroy the land like
locusts destroy the land. Then those merchants will go to another place.
Backtranslation #1: Lots of merchants are in your city. The number of
merchants is like the number of stars. But those merchants will destroy the
earth like locusts destroy the earth. After that those merchants will go
somewhere else.

Backtranslation #2: Many business people/sellers are in the city. The sellers
multiply like stars. The sellers made destitute the earth like groups will. After
that the sellers will move to another area.

Nahum 3:17 I ta korosibagaw ni i ta sorasi kuntigiw bonin be tonw fe. Ni nene
be y1 wagati min na, tonw be sigi kogo kan. Nka ni fundenin be yi wagati min
na, tonw be wuri ka taga yoro were; tonw wurira ka taga yoro min, mogo si tena
o lon.

Nahum 3:17 Your guards and your officers are like locusts. When the weather
is cold, the locusts sit on a wall. But when the weather is hot, the locusts fly to
another place. And no person will know the place where the locusts flew.
Backtranslation #1: Your guards and leaders of soldiers are like grasshoppers.
When cold comes, locusts sit on the walls. But when heat comes, locusts fly
away and go somewhere else; where the locusts left to, no one will know.
Backtranslation #2: The guards and chief warriors resemble groups. When it’s
cold the groups mount the walls and when it’s hot they leave for an unknown
destination.
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Nahum 3:18 Asiri ta masace, 1 ta fagamaw be sunogora. | ta mogobaw bee be
nenekirira. Sagagbenbaga te yi min bena i1 ta mogow nyini ka o ye. I ta mogow
tununa kuru jamijan kan.

Nahum 3:18 King of Assyria, your rulers are sleeping. All of your important
men are resting. There is not a shepherd that will find your people. Your
people are lost on the mountain.

Backtranslation #1: King of Asiri, your authorities are sleeping. Your
important people are all resting. There is not a shepherd who will look for
your people to find them. Your people were lost on the hills.

Backtranslation #2: Valliant men sleep, King of Assyria. Valliant men sweat
with fear. No shepherd can ask them what it’s about. Your people disperse on
the mountains.

Nahum 3:19 Mbogo si te se ka i jori flake. I bena sa jaate. Mogo minw b'a men
ko i bena sa, o bee be ninsondiya. Mogow be ninsondiya sabu i tun ka o tooro.
Nahum 3:19 No person is able to heal your wound. You will definitely die.
All of the people that hear that you will die are happy. The people are happy
because you were cruel toward them.

Backtranslation #1: No one can care for your wounds. You will die without a
doubt. Those who hear you will die will be glad. People are glad because you
made them suffer.

Backtranslation #2: No one can take care of your wound. You will die. Those
who learn of your death will be happy. Lots of joy because they were all
bothered.

As was stated in section 6.2, five comprehension questions were developed for each of the
three chapters in Nahum. Then those questions were translated into Jula, and the questions for
each chapter were shown to three different people. Those people were also given a copy of
TTA’s unedited Jula draft of that chapter. So three people were given TTA'’s draft of Nahum 1,
and then those three people answered the five questions associated with chapter 1. Three
other people were given TTA’s unedited draft of Nahum 2, and then asked to answer the

questions associated with chapter 2. Similarly three other people were given TTA’s unedited
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draft of Nahum 3, and then asked to answer the questions for chapter 3. Then all of their

responses were translated from Jula to English and are shown below.

Questions for Nahum 1.:

1. Please briefly summarize this chapter.

Response #1: God showed a prophecy about the city of Nineve that they should repent of their
sins.

Response #2: First, it prophesies that Ninive should repent of their sins. Secondly, it shows the
sins of Ninive.

Response #3: God is good. He says the people of Ninive should stop sinning and walk the path
of God.

2. List several things that Yahweh does when he’s angry.

Response #1: If He is angry with people, He destroys them.

Response #2: He judges the races he is angry with. If he gets angry, he warns.

Response #3: He will not hold guiltless those who do not seek him. He destroys races he is
angry with. He curses them. He does not get angry quickly, but if He gets angry, He destroys.

3. List several things that happen to Yahweh’s enemies.

Response #1: He Kkills them all and they lose their lives.

Response #2: His enemies will never be left unpunished.

Response #3: God destroys His enemies and ends them completely. God breaks their idols.

4. What is Yahweh going to do to the people in Nineveh?

Response #1: God got angry with them and gave them to their enemies.
Response #2: Destruction fell on them.

Response #3: God will give them into the hands of their enemies.

5. What does Yahweh predict for the people in Judah?

Response #1: God will lead them in their actions and be their head.

Response #2: God will crush the enemies of Judah beneath His feet.

Response #3: God will save them out of the hands of their enemies and will give them great
peace. God will destroy their enemies completely and help them in everything pertaining to
them.

Questions for Nahum 2;

1. Please briefly summarize this chapter.

Response #1: A warning. God counseled the Ninivites to change their ways.

Response #2: A warning showing God was angry with the city of Ninive.

Response #3: Warning about the city of Ninive. To show them the suffering which will hit them.

2. Describe Yahweh'’s soldiers.

Response #1: Red armor was on them. Spears were in their and hands and shields.
Response #2: They wore red clothes. They rode chariots.

Response #3: They wear red armor. They carry spears. Also they carry shields.

3. What will the enemies of Nineveh do to Nineveh?
Response #1: They will kill all the men. The women will weep and beat their breasts.
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Response #2: They will fight them and kill all their men.
Response #3: They will kill their men and tire them out and go with their possessions.

4. Describe the people in Nineveh during and after the attack.

Response #1: They were afraid. Their eyes were white with fear. They trembled. After the
battle, God burned their war chariots. Ninive was lost and their children were killed.

Response #2: Their stomachs hurt. Their knees shook. They were afraid.

Response #3: They’re afraid. Their eyes change white. Their knees shake. After the war the
children of Ninive are lost.

5. Nineveh is compared to a lion. What did the lion do?

Response #1: It was giving food to its children. The prey it took it filled caverns with, it was
mean.

Response #2: The big lion was mean. The prey that it took, it filled caves with it. The lion’s
children were lost, and the big lion was also lost.

Response #3: That lion gives food to its children. The prey it killed, it filled its house with that
meat.

Questions for Nahum 3:

1. Please briefly summarize this chapter.

Response #1: The punishment of Ninive.

Response #2: God will destroy the city of Ninive.

Response #3: The text speaks of the wickedness of the Ninivites.

2. Why did Yahweh destroy Nineveh?
Response #1: They didn’'t have respect for God.
Response #2: The people of Ninive act badly.
Response #3: For their disobedience to God.

3. What will God do to Nineveh?

Response #1: The city will be delivered to its enemies.
Response #2: God will destroy the city forever.
Response #3: God will chastise the city of Ninive.

4. What happened to the people and children in Thebes?
Response #1: Thebes was also destroyed.

Response #2: The inhabitants of Thebes were captured.
Response #3: Thebes was destroyed.

5. How does God tell the people in Nineveh to prepare for the attack?

Response #1: God tells the inhabitants of Nineve to prepare themselves for the battle. They
should place lots of water in reserve. They should make lots of bricks to make a wall of
protection.

Response #2: The inhabitants of Ninive should watch the city entrances.

Response #3: God told the people to prepare themselves for the combat. The people of Ninive
had to make bricks to construct a wall.
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APPENDIX C

KEWA AND ENGLISH DRAFTS OF RUTH
GENERATED BY THE TRANSLATOR’S ASSISTANT,
TWO BACKTRANSLATIONS FROM KEWA TO ENGLISH,
AND RESPONSES TO THE COMPREHENSION QUESTIONS
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Shown below are two drafts of the biblical book of Ruth; the first draft is the unedited
Kewa draft produced by TTA, and the second draft is the unedited English draft produced by
TTA. Following the two drafts of Ruth are two backtranslations of TTA’s unedited Kewa draft.
The first backstranslation was done by Karl Franklin, and the second backtranslation was done
by a Kewa teenager who attends an English high school.

It should be noted that this Kewa experiment was performed early during the
development of this project. At the time of the Kewa experiment, semantically complex
concepts were included in the semantic representations. Therefore the English draft includes
complex concepts such as ‘glean’ (Ruth 2:2), ‘thresh’ (Ruth 3:2), ‘redeem’ (Ruth 3:13), etc.
Many of these complex concepts were difficult to express in Kewa, and this becomes evident in

the backtranslations.

Ruth 1:1 Ona meda nipuna bi Naomi pirisa. A4 meda nipuna bi Elimeleki Naomina
aani pirisa. Kose lape aamé su Isareli surubisimi rabu Naomipara Elimeleki 1aapo su
Isareli pirisipi.

Ruth 1:1 There was a woman named Naomi. A man named Elimelech was Naomi's
husband. When the judges ruled Israel, Naomi and Elimelech lived in Israel.
Backtranslation #1: There was a woman named Naomi. A man named Elimelech was
Naomi’s husband. When the judge ruled the Israel people, Naomi and Elimelech lived
in Israel.

Backtranslation #2: There lived a woman by the name of Naomy. There lived a man
named Elimelechi who was Naomy’s husband. Man in charge of court administered
Israel and Naomi and Elimelechi lived in Israel.

Ruth 1:2 Naomi naaki laapo madisa. Naaki padanena biri Maioniaa. Goa pua naaki
medana biri Kilonidd. Naomipara Elimeleki laapo Epeararepa ruruna su Beteleme su
pirisipi. Onaa su Beteleme supara reamé dmesimipulu go aaraalu su Beteleme supara
gimoa su Moapi pisimi.

Ruth 1:2 Naomi had two sons. One son's name was Mahlon. And the other son's name
was Kilion. Naomi and Elimelech were Ephratites from Bethlehem. This family moved
to Moab from Bethlehem because there was a famine in Bethlehem.

Backtranslation #1: Naomi had two sons. One of the sons was named Mahon. The other
son’s name was Kilion. Naomi and Elimelech were from the Ephrathite clan that was at
Bethlehem. Because the people at Bethlehem were dying of hunger a group of them left
Bethlehem and went to Moab.
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Backtranslation #2: Naomy had two boys (her sons). Their names were Kilion and
Mahlon. Naomy and Elimelechi lived in the land of Ephrath’s Bethelem. People in
Bethelem faced famine so the family left for Moab.

Ruth 1:3 Orope Elimeleki 6mesada Naomi nipina naaki l4apo raapu pirisimi.

Ruth 1:3 Elimelech died later. So Naomi lived with her two sons.

Backtranslation #1: Then later after Elimelech died Naomi and her two sons were living
alone.

Backtranslation #2: Later Elimelechi died and Naomy lived with her sons.

Ruth 1:4 Naomina naaki ldapomé su Moapi piri ona lddpo rumaasipi. Naaki padanemé
ona meda nipdnd bi Opa rumaasa. Naaki medamé on& meda nipuna bi Ruti rumaasa.
Mali ki laapo pegepu Naomi nipina naaki laapo raapu su Moapi pirisimi.

Ruth 1:4 Naomi's sons married women from Moab. One son married a woman named
Orpah. The other son married a woman named Ruth. Naomi lived in Moab for ten years
with her sons.

Backtranslation #1: Naomi’s two sons married women from Moab. The first son
married a woman named Opa. The other son married a woman named Ruth. After ten
years had gone by Naomi and her two sons went to Moab to live.

Backtranslation #2: Naomy’s sons married two women from Moab. One married to a
bride called Orpah. The other boy married to a bride named Ruth. Naomy lived with
her sons in Moab for ten years.

pirisa. Nipuna aanipara nipana naaki laapo napirisimi.

Ruth 1:5 Then Mahlon and Kilion also died. So Naomi was alone. She did not have her
husband or her sons.

Backtranslation #1: At that time, because Mahon and Kilion died Naomi was alone. Her
husband and her two sons were no longer with her.

Backtranslation #2: That time, Mahlon and Kilion died so Naomy lived by herself.
Both her sons and her husband were not with her.

Ruth 1:6 Naomi su Moapi pirisa rabl 44 medamé Naomi agaa gupa lakesa: Gotemé su
Beteleme supara nipuna onaa surubu aaya. Gotemé mo onaa étaa kasapulu Naomimi
oyaé managolawa su Beteleme supara wala pisa. Nipuna naaki ladponéa ore ladpomé
page oyaé managolawa nipupara su Beteleme supara wala pisimi.

Ruth 1:6 While Naomi was living in Moab, a person told her that God was caring for
his people in Bethlehem. God had given food to those people. So Naomi prepared to
return to Bethlehem. Her sons' wives also prepared to return to Bethlehem with her.
Backtranslation #1: When Naomi was at Moab a man said to Naomi: God looks after
his people who live at Bethlehem. Because God gave those people food Naomi got her
things together and then went to Bethlehem. Her two son’s wives also got things
together and went to Bethlehem with her.
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Backtranslation #2: While Naomy was in Moab a man told her that: God looks after his
people in Bethelem. God gave food to the people so Naomy packed up her possessions
and went to Bethelem. Both her sons’ wives packed their things and they all went back
to Bethelem.

Ruth 1:7 Go rabu go ona repo su Moapi gimoa su Yuda polalo pisimi.

Ruth 1:7 Then these three women left Moab and started traveling to Judah.
Backtranslation #1: At the time the three women left Moab and wanted to go to the
place Judah.

Backtranslation #2: During that time three women left Moab and wanted to go to Judah.

Ruth 1:8 Pare Naomimi niplna aya laapo agaa gupa lakesa: Nipi su Moapi wala
pulupape. Nipi nipina agi laapona ada laapo wala palupape. Nipimi nipara naa naaki
laapo surubisipirupa Gotemé nipi gorupa ora surubana.

Ruth 1:8 But Naomi said to her daughters in law, "Return to Moab. Return to your
mothers' houses. May Yahweh care for you like you cared for me and for my sons.
Backtranslation #1: However, Naomi told her two daughters-in-law this: You two go on
to Moab. You go to the place of your mother. You two have looked after me and my
sons and in the same way God will really look after you two.

Backtranslation #2: But Naomy told the two women that: You go back to Moab. You
must go back to your own mother’s house. God will look after and care for you like
you looked after me and my sons.

Ruth 1:9 Gotemé nipi kuma pi kone giaaliaga nipi kagaa aani ora giaana sa. Go rabu
Naomimi nipuna aya laapo upisa pare aya laapo ré waru sipi.

Ruth 1:9 May Yahweh give peace to you by giving new husbands to you." Then Naomi
kissed her daughters in law. But the daughters in law cried loudly.

Backtranslation #1: Since God will comfort you with peace he will give you both new
husbands. Then Naomi hugged her two daughters-in-law but the two of them really
cried.

Backtranslation #2: May the Lord make possible for you to marry again. Then Naomy
kissed them good-bye but they started crying.

Ruth 1:10 Naomina aya laapomé nipu agaa gupa sipi: Sda ne raapu nena ruru onaa
piralimide su polalo piralima agaa sipi.

Ruth 1:10 Naomi's daughters in law said to her, "We want to go to your people with
you."

Backtranslation #1: The daughters-in-law said this to her: We have been a part of your
clan, so we want to go together with you.

Backtranslation #2: Naomy’s daughter-in-laws said, They told her that we will go and
become your clanswomen.
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Ruth 1:11 Pare Naomimi &gaa gupa sa: Naa wane laapoya, nipi nipina ada laapo wala
pulupape. Nipi ni raapu naipulupape. Némé nipi kagaa aani mada nagiaaluapulu nipi
mada nasurubalua.

Ruth 1:11 But Naomi said, "My daughters, return to your houses. Do not come with
me. | will not be able to care for you because I will not be able to give new husbands to
you.

Backtranslation #1: But Naomi said this: My two daughters, You two go back to your
own place. Don’t come with me. Because I can’t give the two of you new husbands, |
can’t look after you.

Backtranslation #2: But Naomi said: My daughters, you go back to your respective
homes. You don’t come with me. I can’t give you two a new husband so I can’t look
after you.

Ruth 1:12 Gore nipi nipiné ada laapo wala palipina. Ni onagae pipulu 44 meda ora
napalua. Némé go ribaa 44 meda palua palo napalua palo ni marea. Némé naaki laapo
madialua yalore nipimi mo naaki laapo ogege aa pirina mada naadoaalipi. Mo naaki
laapo ogege aa pitipi rabd 4a padanemé ne nasurube gimalia.

Ruth 1:12 So you should return to your houses. | will never marry another man because
| am too old. Even if I marry a man tonight, and if | were to give birth to sons, you
would not be able to wait for those sons to age. No person will care for you until those
sons age.

Backtranslation #1: You two should go back to your place. | am an old woman so |
won’t have another husband. Whether I will go to another man tonight or not, I don’t
know. But supposing that I had two sons, they would be very little and you would not
wait for them. When the two boys are just young one of them would not want to look
after you.

Backtranslation #2: Therefore, you’ll go back to your homes. I’'m a old woman so | will
not marry any man. I don’t know whether I will or will not marry a man tonight. If'I
happen to give birth to two boys, you can’t wait these boys to reach young age. When
these boys become young men, one will not look after you.

Ruth 1:13 Nipi ni raapu épalimiri Gotemé ni odo mapiraasapulu nipi page ora odo
pitipi sa.

Ruth 1:13 If you come with me, you will also be very sad because Yahweh caused me
to be sad.”

Backtranslation #1: If you two were to come with me, God would be sorry for me and
for the two of you as well.

Backtranslation #2: If you come with me, God has put me free so you too will live
freely on your own, said Naomy.

Ruth 1:14 Naomina aya laapo wala ré sipi. Go rabu Opamé Naomi upisa. Goa pua
Opamé &gaa gupa sa: Patape sa pare Rutimi Naomi gimo gipisa.

396



Ruth 1:14 Naomi's daughters in law cried again. Then Orpah kissed Naomi and said
goodbye to her. But Ruth refused to leave Naomi.

Backtranslation #1: Naomi’s daughters-in-law crided again. Then Orpah hugged
Naomi. Then she said: Goodby, but Ruth didn’t want to leave Naomi.
Backtranslation #2: The two women cried again. Then Orpah hugged Naomy. Then
Orpah said: Good-bye but Ruth didn’t follow her sister-in-law.

Ruth 1:15 Naomimi Ruti 4gaa gupa sa: Opa nipund ruru ondapara nipuna remo wala
palia. Ne page nena ruru onda wala paina sa.

Ruth 1:15 Naomi said to Ruth, "Orpah will return to her people and her gods. You
should also return to your people.”

Backtranslation #1: Naomi said this to Ruth: Opah will go back again to her clan and
gods. You also should go back to your clan.

Backtranslation #2: Naomy said to Ruth, Your sister-in-law has gone back to her
people. You too go back to your people.

Ruth 1:16 Pare Rutimi Naomi &4gaa gupa lakesa: Neme ni ne gimape nalagiape. Nemé
ni ne rataape lagiape. Ne su paliri ni page mo su palua. Ne su pitiri ni page mo su pitua.
Ni nend ruru onaa raapu pirua nena Gote kone rulalua.

Ruth 1:16 But Ruth said to Naomi, "Do not tell me to leave you. Allow me to follow
you. If you travel to a place, | will also travel there. If you live in a place, | will also live
there. 1 will live with your people and worship your God.

Backtranslation #1: But Ruth said this to Naomi: Don’t tell me that I should leave you.
Tell me that | can go with you. If you will go to that place I will also go there. The place
where you will live 1 will also live. I will live with your clan and I will believe on your
God.

Backtranslation #2: But Ruth answered: Don’t tell me to leave you. Tell me to follow
you. Wherever you go I will go. Wherever you live I will live. 1 will be with your
people and will believe in your God.

Ruth 1:17 Ne émalide suri ni malua. Niri onaamé mo supara rogaalimi. Némé Gote
ora lalo: Ni 6malua rabl saa pa aalipa sa.

Ruth 1:17 1 will die in the place where you will die and be buried there. | swear to
Yahweh that I will stay with you until | die."”

Backtranslation #1: The place where you will die, I will die. They will bury me at that
place. | say this truthfully to God: Whe you die we will be together.

Backtranslation #2: Wherever you die, | will die. 1 will be buried in there. May God
penalize me if | let anything but death separate us.

Ruth 1:18 Naomimi Ruti arere gimisade. Nipumi Ruti nipina ada wala napena
niminaasa.

Ruth 1:18 Naomi stopped arguing with Ruth and understood that Ruth would not return
to her house.
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Backtranslation #1: Naomi stopped arguing with Ruth. She understood that Ruth would
not go back to her place.

Backtranslation #2: Naomy saw that Ruth was really determined to go with her so she
said nothing.

Ruth 1:19 Gore Naomipara Ruti 14apo su Beteleme supara pisipi. Naomipara Ruti laépo
su Beteleme supara pisipi rabu adarepara piri onda pagolasaasimi. Adarepara piri ondmé
nima agaa misimi: Go onare Naomi pia pae?

Ruth 1:19 So Naomi and Ruth traveled to Bethlehem. When Naomi and Ruth entered
Bethlehem, the people in the town became excited. The women in the town asked each
other, "Is this woman Naomi?"

Backtranslation #1: So Naomi and Ruth both went to Bethlehem. When Naomi and
Ruth went to Bethlehem the people who lived there were very surprised. The people
there said: Is that woman really Naomi?

Backtranslation #2: Naomy and Ruth went to Bethelem. When Naomy and Ruth
arrived at Bethelem, people in there were surprised/excited. The women there asked: Is
this Naomy?

Ruth 1:20 Pare Naomimi onaa agaa gupa lakesa: Nimimi naa bi Naomi natapape.
Gotemé ni odo mapiraasapulu nimimi naa bi Mara tapape sa. Go bi Naomina rere rana
pia yade. Goa pua go bi Marana rere odo pia yade.

Ruth 1:20 But Naomi said to the people, "Do not call me Naomi. Call me Mara because
Yahweh caused me to be sad.” Naomi means happy. And Mara means sad.
Backtranslation #1: But Naomi said to them: Don’t say my name is Naomi. Because
God has caused sorrow to sit on me, call me Mara. The name Naomi’s meaning is
happiness. But the meaning of Mara is sorrow.

Backtranslation #2: But Naomy said, Don’t call me Naomy. God felt sorry for me so
you call me Marah. Naomy means happy. Marah means sorrow.

Ruth 1:21 Naomimi agaa gupa sa: Ni su Beteleme supara gimisu rabu ni oyaé adaapu
sapirisu pare Gotemé ni mo oyaé mea rubisa. Gotemé ni keda magiaasapulu nimimi naa
bi Naomi natapape sa.

Ruth 1:21 Naomi said, "When | left Bethlehem, I had many things. But Yahweh took
those things from me. Do not call me Naomi because Yahweh caused me to suffer.”
Backtranslation #1: Naomi said this: When | left Bethlehem | had many things, but God
took the things away. Because God caused this heaviness on me, don’t call me Naomi.
Backtranslation #2: Naomy said, When | left Bethelem | had plenty of things but God
has taken all these things. God has sent me trouble so you don’t call me Naomy.

Ruth 1:22 Naomipara Ruti l4dpo su Moapi gimoa su Beteleme supara wala pisipi.
Onaamé konape ini raakepisimi rabl Naomipara Ruti laapo su Beteleme supara
opapesipi.
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Ruth 1:22 Naomi and Ruth returned to Bethlehem from Moab. While the people were
harvesting barley, Naomi and Ruth arrived in Bethlehem.

Backtranslation #1: Naomi and Ruth left Moab and went again to Bethlehem. When
they arrived at Bethlehem the people were harvesting corn seeds.

Backtranslation #2: This is how Naomy came back from Moab with Ruth. During corn
harvesting Naomy and Ruth arrived in Bethelem.

Ruth 2:1 Omesade Elimelekiri nipt page 44 meda nipuna bi Boasina ruru pirisa. Su
Beteleme supara piri onadmé Boasina bi ora minasaasimi.

Ruth 2:1 Elimelech, who had died, was a relative of a man named Boaz. The people in
Bethlehem respected Boaz greatly.

Backtranslation #1: There was a man there named Boas and Elimelech was from his
clan. The people at Bethlehem really honored the name of Boas.

Backtranslation #2: Man who passed away, Elimelechi belong to the family of Boaz.
People in Bethelem praised Boaz’s name.

Ruth 2:2 Rutimi Naomi agaa misa: Ni épé 4a medana su aamapara mada paluaga némé
konape ini su aamapara raakepalua pae agaa misa. Onaame konape ini raakepa rabu
nimdmi su aama madaa konape ini medaloma oro yalo lopeme. Esreli onaamé onaa
naara 4gaa leme go konape ini kirita sape. Naomimi Ruti 4gaa gupa sa: Naa waneya, ne
mada pope &gaa sa.

Ruth 2:2 Ruth said to Naomi, "May | go to a kind person’s field to glean the barley in
the field?" When people harvest grain, they regularly drop some grain on the ground.
Israelites allow poor people to gather this grain. Naomi said to Ruth, "My daughter, you
may go."

Backtranslation #1: Ruth asked Naomi: Since I will go to a good man’s fields should I
gather the corn seeds there? When the people harvested the corn seeds some of it
always fell on the ground. The Israel people told the poor people they could gather
those seeds. Naomi told Ruth: My daughter you can go there.

Backtranslation #2: Ruth asked Naomi: I’'m going to someone kind enough to the fields
so | can harvest the corn. When people harvest corn they leave those that fall on the
ground. Gather the corn that Israelites communicate with evil. Naomy said to Ruth:
My daughter, you can go.

Ruth 2:3 Ruti su aamapara pamisa. Ruti konape ini raakepe plaaemede ondana
masaanane su aamapara ripi raakepisa. Elimelekina ruru pirisade Boasiri go su aama
page nipuna.

Ruth 2:3 Ruth walked to a field and started gleaning in the field behind the people that
were harvesting the grain. This field belonged to Boaz, who was a relative of Elimelech.
Backtranslation #1: Ruth went to the field. Ruth followed along after the people who
did the first of harvesting. Regarding Boas, who was from Elemelech’s clan, the
ground was his.
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Backtranslation #2: Ruth walked around the fields. Ruth went after the workers who
harvested the corn and collected the ones they left. It belonged to Boaz the relative of
Elimelechi.

Ruth 2:4 Ruti raakepala penaloa Boasi su aama opapesa. Boasimi nipina kogono &a
agaa sa: Gote nimi raapu ora pimina 4gaa sa. Kogono 4amé nipu agaa simi: Gotemé ne
ora raba meana 4gaa simi.

Ruth 2:4 While Ruth was gleaning, Boaz arrived at the field. Boaz said to his workers,
"May Yahweh be with you." The workers said to him, "May Yahweh bless you."
Backtranslation #1: Ruth was going along picking (the wheat) and while she was doing
this then Boas arrived at the field. He told his workers this: May God really be with
you. The workers said this talk to him: May God really help you, they said.
Backtranslation #2: Boaz appeared while Ruth was picking the corn. Then Boaz said to
his workers: God be with you. The workers replied: God shall help you.

Ruth 2:5 Boasimi kogono d4dna mudu aa agaa misa: Aapiri mo nogo pia pae agaa misa.
Ruth 2:5 Boaz said to the workers' boss, "Who is that girl?"

Backtranslation #1: Boas asked the boss of the workers: Who is that young woman over
there?

Backtranslation #2: Boaz asked the workers boss, Who told that girl to work here?

Ruth 2:6 Mudu 4amé Boasi agaa sa: Mo ond Naomi rata su Moapi gimoa ipisipi.
Ruth 2:6 The boss answered Boaz, "That woman came from Moab with Naomi.
Backtranslation #1: The boss told Boas: That woman left Moab and came with Naomi.
Backtranslation #2: The man answered, She is the girl who came from Moab with
Naomi.

Ruth 2:7 Mo ondmé ni agaa meaa: Ni kogono 4dna masaanane mada raakepano pae
agaa meaa. Ribaareko rabd nipa kalai kogono poa ora ogé rabusi pokaalopara kitu piraa
sa.

Ruth 2:7 That woman said to me, "May | glean behind the workers?" She was working
hard during the morning and rested in the shelter for a very short time."

Backtranslation #1: That woman asked me: Can | go along after the workers and
harvest? Since dawn she has been working hard and for only a little time she rested in
the lean-to.

Backtranslation #2: She asked me, Can | work at the back of your workers? She has
been doing hard work since morning and now she’s resting herself in the shelter.

Ruth 2:8 Go rabu Boasimi Ruti agaa gupa lakesa: Naa waneya, ne su aamapara meda
naraakepape. Ne naa go su aamapara pa aape. Ne go su aamapara kogono pelemede
onana masaanane raakepape.

Ruth 2:8 Then Boaz said to Ruth, "My daughter, do not glean in another field. Stay in
my field. Glean behind the women that are working in this field.
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Backtranslation #1: Then Boas told Ruth this: My daughter, don’t go to harvest at
another field. Just stay at my field. You follow along after what the workers make and
harvest there.

Backtranslation #2: But Boaz told Ruth: My daughter, don’t pick on the ground. You
work on this field. Work at the back of those women who work here.

Ruth 2:9 Nemé oné rataape. Némé pena 4a ne nabebolape lakalawa. Ne ipa nolalo pirua
rabl mo penéa ipa mada na. Kogono 4a mo pe ipa nakuna ipamé noriamé sa.

Ruth 2:9 Follow the women. | have commanded the young men not to bother you.
When you are thirsty, you may drink the water from that container. The servants have
filled that container with water from the well."”

Backtranslation #1: You follow the women. | have told the young men not to bother
you. When you want a drink of water, drink from that fresh wanter. The workers will
get water in containers from the well.

Backtranslation #2: Follow them. | told my men not to spoil you. When you want
water, drink from the new water. Workers must fill water from the well.

Ruth 2:10 Rutimi Boasi pawa rumu pekepisa. Rutimi nipt agaa misa: Ne aakolo ni
madaa épé kone sée pae? Niri kimisu oné pi sa.

Ruth 2:10 Ruth bowed respectfully to Boaz and said to him, "Why are you kind toward
me? | am a foreigner.”

Backtranslation #1: Ruth bowed her knees before Boas. Ruth asked him: Why are you
doing this good thing for me?

Backtranslation #2: Ruth bowed down at Boaz and asked: Why are you so kind to me?
| am a visitor/foreigner.

Ruth 2:11 Boasimi Ruti 4gaa gupa sa: Ne nena ayaa Naomi raba misida niminaato.
Nena aani 0mesa pare ne Naomi raba misi. Nemé nena araapara nena agi laédpo gimoa
nena rado su gimisi. Goa pua neme rado go su piralade 4a meda naadesi pare rado go su
ipisi.

Ruth 2:11 Boaz said to Ruth, "I know that you helped your mother in law, Naomi.
Although your husband died, you helped Naomi. You left your father and your mother
and left your country. And although you did not know a person that lives in this
country, you came to this country.

Backtranslation #1: Boas said this to Ruth: | know that you helped your mother-in-law
Naomi. Your husband died but you helped Naomi. You left you father and mother and
came to a different place. You didn’t try to find another man at some other place but
you came to this different place.

Backtranslation #2: Boaz replied, | know how you have helped your mother-in-law
Naomy. Your husband has died and you helped Naomy and you left your real parents.
Though, you don’t know anyone in this land but you came here.
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Ruth 2:12 Ne Naomi raba misipulu su Isarelina Yeopa Gote ne ora abulana. Yaame
nipana popaa laapo rolopara nipuna naaki surubaarupa nemé Gote ne surubulalo gorupa
agaa meaasi sa.

Ruth 2:12 May the God of Israel, Yahweh, reward you because you helped Naomi.
You asked Yahweh to protect you like a bird protects its babies under its wings."
Backtranslation #1: Because you helped Naomi, the God of Israel’s Jacob will repay
you. In the same way that a bird puts its offspring under its wings, God will look after
you in the same way that you asked.

Backtranslation #2: You have helped Naomy so the God of Israel will look after you.
God will protect you like a bird who protects its young under the wings.

Ruth 2:13 Go rabu Rutimi Boasi 4gaa sa: Ne ni madaa rana ora plama piraina. Ne ora
épé nipara pae. Ni nena kogono ona napi pare neme ni kuma mapaari sa.

Ruth 2:13 Then Ruth said to Boaz, "May | continue to please you. You are very kind
toward me. Although I am not your servant, you comforted me."

Backtranslation #1: Then Ruth said to Boas: You have made great happiness come to
me. You have done well to me. | am not your servant but you have caused peace to be
with me.

Backtranslation #2: And Ruth said: You are so kind to me. You have good thoughts
against me. Though I am not your staff member you have made me feel better.

Ruth 2:14 Naare rikaane rabu Boasipara nipuna kogono &a étaa no pirina Ruti yasa.
NipUmi Ruti 4gaa gupa lakesa: Ne ni raapu étaa nd. Neme berete medaloma nape. Nemé
ipa wainipara berete mada sape sa. Gore Ruti kogono &a raapu pirisimi. Boasimi kiraade
konape ini medaloma Ruti kdsa. Rutimi étaa medaloma mada nanesa rabud nipa étaa ne
gimisa. Nipumi Boasimi kéalaade konape ini go rayo mada nanesa.

Ruth 2:14 When Boaz and his servants were eating at noon, he called Ruth. He said to
Ruth, "Eat with me. Eat some bread. You may dip the bread in the wine."” So Ruth sat
with the workers. Boaz gave Ruth some grain that he had roasted. Ruth ate until she was
not able to eat more food. She was not able to eat all of the grain that Boaz had given to
her.

Backtranslation #1: At noon Boas and his workers were eating and he called to Ruth.

He said this to Ruth. You eat with me. You eat some bread. | have some wine and
bread. So Ruth sat with the workers. Boas gave Ruth some of the corn seeds. When
Ruth had enough to eat she left. She did not eat all of the corn seeds that Boas gave her.
Backtranslation #2: During lunch time Boaz told Ruth to come for lunch. He said, You
will eat with me. Get some bread and put it in the cup of wine. Ruth sat with the
workers. Boaz gave some roasted corn to Ruth. Ruth had enough so there was some
left. She even did not finish the corn given by Boaz.

Ruth 2:15 Go rabu Ruti wala kogono ripi pisa. Boasimi nipina kogono aa 4gaa gupa
lakesa: Nimimi Ruti konape ini kirita sape lakalalepa. Nipumi abala nimimi
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raakepaméde konape ini go konape ini mada kirita sa. Nimimi nipd mo konape ini
nakirita sapena nalakalalepa.

Ruth 2:15 Then Ruth started working again. Boaz said to his servants, "Allow Ruth to
gather grain. She may gather grain from the grain that you already harvested. Do not
forbid her to gather that grain.

Backtranslation #1: Then Ruth went to the work again. Boas told his workers this: Tell
Ruth to gather some of the corn seeds. You harvest yours first of all and gather those
seeds. But don’t you tell her that you have gathered and collected seeds for her.
Backtranslation #2: Then Ruth left the work and went away. Boaz told his workers,
Tell Ruth to gather the corn seeds. She must leave the corn on the ones they have
heaped yesterday. Don’t stop her from gathering the corn seeds.

Ruth 2:16 Nimimi su aama madaa Rutina konape ini medaloma lépawa nipl madaa épé
kone salepa sa.

Ruth 2:16 Drop some of the grain for Ruth on the ground. Be kind toward her."
Backtranslation #1: Let some of the seeds fall on the ground for Ruth and think well of
her about doing this.

Backtranslation #2: You must leave some corn on the ground and be kind to her.

Ruth 2:17 Go rabu page ribaa rabu page Rutimi konape ini Boasina su aamapara kirita
sa. Nipumi ripu mea rubua konape inina tarama padane sapirisa.

Ruth 2:17 Ruth gathered grain in Boaz's field until the evening. After she removed the
chaff, she had eighteen liters of grain.

Backtranslation #1: For then until dark Ruth collected the corn seeds at Boas’ place.
She took the seeds thrown out and filled a drum with them.

Backtranslation #2: Then Ruth gathered the corn grains until evening. She removed the
leaves and got a drum of corn grains.

Ruth 2:18 Rutimi adarepara konape ini rua nipina ayaa Naomi konape ini mea adena
kasa. Niplmi page Boasina su aama étaa mada nanesade étaa Naomi késa.

Ruth 2:18 Ruth carried the grain into the town and showed it to her mother in law,
Naomi. She also gave Naomi the food that she was not able to eat at Boaz's field.
Backtranslation #1: Ruth gathered the corn seeds and took them to her mother-in-law to
see. She didn’t eat any food at Boas’ place but took the food to Naomi.

Backtranslation #2: Ruth took the corn grains to the house and showed it to her mother-
in-law Naomy. She gave some of the food Boaz gave to Naomy.

Ruth 2:19 Naomimi Ruti agaa misa: Aake peane nemé go konape ini rayo kirita sae
pae? Ne aapara kogono pae? Mudumi ne raba meaade 4a ora raba meana sa. Gore Ruti
su aamapara kogono paare Naomi lakesa. Rutimi 4gaa gupa sa: Abia ni kogono pawade
raapu aare nipumi Boasi pia sa.
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Ruth 2:19 Naomi said to Ruth, "How did you gather all of this grain? Where did you
work? May the Lord bless the man that helped you!" So Ruth told Naomi about the
field where she worked and said, "The man that | worked with today is Boaz."
Backtranslation #1: Naomi asked Ruth: How did you get all of these corn seeds?
Where have you been working? The head man who helped you has really helped. So
Ruth told Naomi about the work she had been doing. Ruth said: The place where | have
been working, Boas was there.

Backtranslation #2: Naomy asked Ruth, What kind of corn grains have you gathered?
Where have worked? Lord must help the man who helped you. Ruth told how she
worked on the field. She said, | worked in the corn gardens of Boaz.

Ruth 2:20 Naomimi 4gaa sa: Mudumi Boasi ora raba meana. Boasi sa4 madaapara nena
ome aani madaa epé kone su aaya. Nipu sdana ruru pirua sdana su mada kabea. Nipdmi
séa surubalia sa.

Ruth 2:20 Naomi said, "May the Lord bless Boaz! Boaz is being kind toward us and
your dead husband. He is our close relative. He is able to redeem our land. He will care
for us."

Backtranslation #1: Naomi said: The head man Boas has really helped. Boas has
thought well of us and of you dead husband. He is from our clan and bought our place.
He will look after us.

Backtranslation #2: Naomi replied, Lord must help Boaz. Boaz thinks about the late
husband of yours and is kind to us. He’s our relative and pays royalty to our land. He
will look after us, she said.

Ruth 2:21 Go rabu Rutimi agaa gupa sa: Boasimi page ni nipina su aamapara kogono
pama pope lagiaa. Nipumi agaa gupa laa: Kogono 4dmé konape ini raakepalimide rabu
ne naa kogono 4ana masaanane kogono gima agaa laa.

Ruth 2:21 Then Ruth said, "Boaz also told me to continue to work in his field. He said,
"Work behind my servants until the servants finish harvesting the grain.™
Backtranslation #1: Then Ruth said this: Boas told his workers to stay with the work.
He said this: When the workers harvested the corn seeds, my work was to follow them.
Backtranslation #2: But Ruth said, Boaz told me to work in his field. He told me that

interrupted here and never finished this verse)

Ruth 2:22 Go rabu Naomimi Ruti 4gaa gupa sa: Ne Boasina kogono ona raapu kogono
pama palimiri épé ta. Ne agu raapo su aamapara rado kogono paliri 44 medamé ne
bebolalo palia pare mada dia sa.

Ruth 2:22 Then Naomi said to Ruth, "It is good that you will continue to work with
Boaz's female servants. If you work in a different field alone, a man might try to hurt
you."
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Backtranslation #1: Then Naomi said to ruth: It is good that you will work with Boas’
servant women. If you were to work there alone some man might mess with you but
Now Nno one can.

Backtranslation #2: Then Naomy and Ruth said, It’s more better if you work with
Boaz’s workers. No man will spoil you when you work on the field yourself.

Ruth 2:23 Ruti Boasind kogono ona raapu kogono pama pisimi. Kogono 4amé konape
ini raakepisimide rabu Rutimi konape ini Kiriti gimisa. Kogono admé ini raakepisimide
rabl nipu page Boasina su aamapara kogono gimisa. Goa pua nipu nipina ayaa Naomi
rata pirama pisipi.

Ruth 2:23 Ruth continued to work with Boaz's female servants. Ruth gathered grain
until the servants finished harvesting the barley. She also worked in Boaz's field until
the servants finished harvesting the wheat. And she continued to live with her mother in
law, Naomi.

Backtranslation #1: Ruth worked with Boas’ servant women. When the workers
harvested the corn grains until they were finished. When the workers harvested the
grain they left some on the ground of Boas. In this way she was able to stay with her
mother-in-law Naomi.

Backtranslation #2: Ruth joined the workers at Boaz’s field. Ruth gathered the grains
while the workers harvest the corn. When the workers were busy harvesting she left the
field and went to her mother-in-law Naomi.

Ruth 3:1 Yapi meda rabi Naomimi Ruti agaa gupa sa: Naa waneya, némé nena aani
ora meaaluapulu go aanimi ne surubalia.

Ruth 3:1 One day Naomi said to Ruth, "My daughter, I must find a husband for you so
that this husband could care for you.

Backtranslation #1: At another day Naomi said to Ruth: My daughter, | will get a
husband for you so that he can look after you.

Backtranslation #2: One day Naomi told Ruth, My daughter, I will find a husband for
you so that he will look after you.

Ruth 3:2 Boasi saana ruru pia. Ne nipuna kogono 44 raapu kogono pamé. Nipumi go
ribaa konape ini raakepe puaalia.

Ruth 3:2 Boaz is our close relative. You have worked with his servants. He will be
threshing the grain tonight.

Backtranslation #1: Boas is part of our clan. You have been working with his workers.
This night he will be harvesting corn seeds.

Backtranslation #2: Boaz is our relative. You have worked with his workers. That
night she went to harvest corn.

Ruth 3:3 Nemé ne radepoa nena t6 madaa epe wabala kaa pi sape. Nemé nena ora épé
mamina maraape. Go rabu ne Boasimi konape ini raakepade supara pope pare nipu étaa
néliade rdbu ne mada adena.
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Ruth 3:3 Wash yourself. Put perfume on your body. Wear your best clothes. Then go to
the place where Boaz threshes the grain. But do not allow him to see you until he
finishes eating.

Backtranslation #1: You go to harvest and put some good smelling oil on your body.
Put on some really nice clothes. Boas will go to where he is harvesting and then when
he wants to eat he will see you.

Backtranslation #2: Wash yourself and put the best oil on your skin and wear your best
clothes. Then Boaz can see you while eating when you’re crossing the field. ???

Ruth 3:4 Go rabu Boasi upatalia. Nemé nipu pawa adobaalipulu nip0 upataliade suri
niminaaina. Go rabu ne nipu piraliade supara pla nipina aa mamina mea rubape. Go
rabu ne nipna aa repara upatape. Go rabu nipimi nemé nipu rumaaolalo pitida
niminaalia. Go rabu Boasimi ne oyaé medaloma pape lagialia sa.

Ruth 3:4 Then Boaz will lie down. Watch him carefully so that you could know the
place where he would lie down. Then go to him and remove the sheet from his feet.
Then lie down near his feet. Then he will know that you want to marry him. Then Boaz
will tell you to do some things."

Backtranslation #1: Then Boas will sleep. You will wait carefully for him because you
don’t know where he will sleep. Then when he goes to his place to sleep, you spread
some cloth over his feet. Then you sleep close to his feet. Then he will understand that
you want him to marry and live with you. Then Boas will have something to say to you.
Backtranslation #2: Then he will sleep. Remove his covers while he thinks of the place
to sleep. The go closer to him and remove his shoe. Then sleep under his feet. Then he
will know that you are trying to marry him. And Boaz will tell you some things to do.

Ruth 3:5 Go rabu Rutimi Naomi agaa gupa sa: Némé nena agaa pagalua sa.
Ruth 3:5 Then Ruth said to Naomi, "I will obey you."

Backtranslation #1: Then Ruth said to Naomi. | will obey what you have said.
Backtranslation #2: Ruth replied to Naomi, | will listen to you.

Ruth 3:6 Gore Ruti Boasimi konape ini raakepe puaayade supara pisa. Naomimi nipu
oyaeé pape lakesapulu Rutimi rayo pisa.

Ruth 3:6 So Ruth went to the place where Boaz was threshing the grain and did all of
the things that Naomi told her to do.

Backtranslation #1: Alright, Ruth went to where Boas was harvesting. Because Naomi
told her everything, Ruth did it all.

Backtranslation #2: Ruth went to the field to harvest corn. She did everything Naomi
told her.

Ruth 3:7 Boasimi konape ini raakepoa étaa medaloma noa ipa waini medaloma nesa.
Go rabu nipu épé kdne sua konape ini repara upatesa. Go rabu Ruti Boasi pirisade
supara pawa pamua nipina aa mamina mea rubisa. Go rabu Ruti nipuna aa repara
upatesa.
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Ruth 3:7 After Boaz finished threshing the grain, he ate some food and drank some
wine. Then he felt good and lay down near the grain. Then Ruth walked quietly to Boaz
and removed the sheets from his feet. Then Ruth lay down near his feet.
Backtranslation #1: Boasi harvested his seeds and then ate some food and drank some
wine. Then he thought well (felt good) and slept close to the seed harvest. Then Ruth
went carefully to where Boas was and took her cloth and spread it over his feet. Then
Ruth slept close to his feet.

Backtranslation #2: After Boaz harvested the corn, he had some food with wine. Then
he felt better so he slept under the corns. Ruth went closer to Boaz and removed his
footwear. She slept besides his leg.

Ruth 3:8 Ribaa pode yaba Boasi rékesa. Ond meda nipna aa repara upatesa rabu
nipdmi adesa. Nipu pagolasaasa.

Ruth 3:8 Boaz woke up at about midnight and saw a woman lying down near his feet.
He was very surprised.

Backtranslation #1: When it was completely dark, Boas woke up. He saw that there was
a woman that was sleeping close to his feet. He was surprised (jumped up in the air).
Backtranslation #2: It almost got dark so Boaz woke up. He saw a woman sleeping
beside his leg and he was surprised.

Ruth 3:9 Boasimi Ruti agaa misa: Ne dapi yade pae? Rutimi 4gaa gupa sa: Ni Ruti
yade. Ni nena kogono ona pi. Ora nemé ni madaa nena maminameé mea sape. Go rabu
nemé ni surubaalida niminaalua sa.

Ruth 3:9 Boaz asked Ruth, "Who are you?" Ruth said, "I am Ruth. | am your servant.
Please cover me with your sheet. Then | will know that you will protect me."
Backtranslation #1: Boas asked Ruth. Who are you? Ruth said: | am Ruth. | am your
servant. | took the cloth and spread it on you. Then | will know that you will look after
me.

Backtranslation #2: Boaz asked Ruth, Who are you? And Ruth replied, | am Ruth. |
am your servant. ????? And I will know that you’ll look after me.

Ruth 3:10 Go rabu Boasimi Ruti 4gaa sa: Naa waneya, Mudumi ne ora raba meana. Ne
ora épé nipara ora pae. Nemé mada 4gaa gupa te: Pena 4a medapara palo amo pi aa
meda ladpomé ni surubaalipi agaa te.

Ruth 3:10 Then Boaz said to Ruth, "My daughter, may the Lord bless you. You are
very kind toward me! You are able to say, "A young man or a rich man will protect
me."

Backtranslation #1: Then Boas said to Ruth: My daughter. May the Lord (the Head one)
help you. You have done something good to me. You could say this about it:
Supposing there is a young man or perhaps a rich man they will look after me.
Backtranslation #2: And Boaz said, My daughter, God has helped you. You did it.
You’ll say such: a new man and a decorated man will look after me.
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Ruth 3:11 Nina waneya, ne paald nadma. Némé ne surubaalua. Go adarepara piri onaa
rdyomé ne ora épé oné niminaateme.

Ruth 3:11 My daughter, be not afraid. I will protect you. All of the people in this town
know that you are very good.

Backtranslation #1: My daughter, don’t be afraid. I will look after you. All of the people
in this village know that you are a good woman.

Backtranslation #2: My daughter, don’t be afraid. I’ll look after you. People in this
place think you are a good woman.

Ruth 3:12 Pare ni ogé kalipu kogono sapiralo. Ni nena ruru pi pare 44 meda ora ruru
ame pia.

Ruth 3:12 But | have a small problem. | am your close relative. But another man is a
closer relative than I am.

Backtranslation #1: But | have something that is difficult, a work that I am holding. |
am of your clan but there is another man who is a brother in the clan.

Backtranslation #2: But | am doing a simple work. | am your relative but there is
another man of a different tribe doing it.

Ruth 3:13 Ne go ribaa go supara pa aape. Ekéraa nemé mo aa agaa toa. Mo 4amé ne
kabaliare némé ne rumaape ora laketoa pare nipumi ne nakabaliare néme ne kabalua.
Néme ne rumaalua. Abia page ribaareko page ne go supara ora pa aape sa.

Ruth 3:13 Stay here tonight. | will speak to that man tomorrow. If that man redeems
you, | must allow him to marry you. But if he does not redeem you, | will redeem you. |
will marry you. You must stay here until the morning."

Backtranslation #1: You stay here this night. Tomorrow I will go and talk to that man. If
that man will buy you I will tell him to marry you, but if he will not buy you then I will
buy you. I will marry you. From now to dawn you just stay at this place.
Backtranslation #2: Tonight you stay here. | will talk to this man tomorrow. If he pays
you then I will tell him to marry you but if he don’t pay you then I will pay you. I will
marry you. You must still stay in this place today.

Ruth 3:14 Gore go rabu page ribaareko page Ruti Boasina aa repara upatesa pare naare
ripi rékesa rabu Ruti rékesa. Boasimi nipina kogono aa 4gaa gupa lakesa: Go ona go su
épaada nimimi 44 meda &gaa nalakalalepa agaa lakesa.

Ruth 3:14 So Ruth lay down near Boaz's feet until the morning. But when the sun
started rising, Ruth stood. Boaz said to his servants, "Do not tell a person that this
woman came here."

Backtranslation #1: Then at that night until daybreak Ruth slept at Boas feet but when
the sun was ready to come up, Ruth got up. Boas told his workers this. Don’t tell
anyone else that this woman has come to this place.

Backtranslation #2: That morning Ruth slept beside Boaz’s leg but she woke up before
the sun rose. Boaz told his worker that: Don’t let this woman to talk to any other man.

408



Ruth 3:15 Go rabu Boasimi Ruti agaa gupa lakesa: Nemé ni nena mamina mea épope.
Goa pua nemé nina mamina sapirape sa. Go rabu Boasimi konape inina pee oraapumi
Rutind mamina madaa koyaasa. Go rabu Boasimi Ruti mamina maraasada raba meaasa.
Goa pua Boasi tauni wala pisa.

Ruth 3:15 Then Boaz said to Ruth, "Bring your coat to me, and hold the coat for me."
Then Boaz poured six jars of grain on Ruth's coat. Then Boaz helped Ruth wear the
coat. And Boaz returned to the city.

Backtranslation #1: Then Boas told Ruth: You bring me your cloth. Then you hold the
cloth. Then Boas poured six containers of seeds into Ruth’s cloth. Then Boas helped put
the cloth on Ruth to carry. Then Boas went to town.

Backtranslation #2: Boaz told Ruth: Bring me the clothes. And you must hold my
clothes. Boaz poured six measures of corn and put it on her. Boaz helped Ruth to help
wear her clothes. And Boaz went to town.

Ruth 3:16 Ruti Naomin& adapara pisa. Naomimi Ruti agaa misa: Abala ribaa rabu
neme ake pae? Boasimi oyaé rayo paare Rutimi Naomi lakesa.

Ruth 3:16 Ruth went to Naomi's house. Naomi asked Ruth, "What did you do during
the night yesterday?" Ruth told Naomi about all of the things that Boaz did.
Backtranslation #1: Ruth went to Naomi’s house. Naomi asked Ruth: What did you do
yesterday at night? Ruth told Naomi all that Boas had done.

Backtranslation #2: Ruth and Naomi went into their house and Naomi asked Ruth:
What have you done yesterday night? Ruth told everything Boaz did.

Ruth 3:17 Rutimi agaa gupa sa: Boasimi ni go konape ini giaa. Boasimi ni 4gaa gupa
laa: Nemé Naomi epe oyae ora mea pope agaa laa.

Ruth 3:17 Ruth said, "Boaz gave this grain to me. Boaz said to me, "You must take a
gift to Naomi.""

Backtranslation #1: Ruth said this: Boas give me the corn seeds. Boas said this: Take
all of these good things to Naomi.

Backtranslation #2: Ruth said, Boaz gave me this corn grains and said, Take good
things to Naomi.

Ruth 3:18 Naomimi Ruti 4gaa gupa lakesa: Naa waneya, nemé Boasimi ne wala 4gaa
lagina adoaa. Abia Boasimi mo 44 meda ora mada 4gaa tea sa.

Ruth 3:18 Naomi said to Ruth, "My daughter, wait for Boaz to speak to you again.
Boaz will definitely speak to that other man today."

Backtranslation #1: Naomi said to Ruth: My daughter, you wait until Boas tells you
what to do. First Boas will talk to that other man.

Backtranslation #2: Then Naomi said, My daughter, you wait for Boaz to tell you
something. By now Boaz will talk to the other man.

Ruth 4:1 Gore Boasi adarena pora gaapepara pua pora gaape repara pirisa. Nipumi dgaa
laade madaa &are nipumi pora gaape repara pamisa rabl Boasi adoaae gimisa. Go rabu
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Boasimi go &4 agaa gupa lakesa: Naa ada mi aaya, ne go su épope. Ne ni raapu pira sa.
Gore &4 nipd raapu pirisipi.

Ruth 4:1 So Boaz went to the gate of the town and sat near the gate. Boaz waited until
the man that he had spoken about walked near the gate. Then Boaz said to this man,
"My friend, come here. Sit with me." So the man sat with him.

Backtranslation #1: Then Boas went to the doorway of that village and went close to the
doorway. When the man he talked about came to the doorway Boas did not wait. Then
Boas told the man: My friend, come over here. Sit with me. So the man and he sat down
together.

Backtranslation #2: Then Boaz went closer to the town gate and sat there. The man he
had mentioned came to the door and saw Boaz but said nothing. And Boaz said, My
friend, come here. You sit with me. The man sat with him.

Ruth 4:2 Go rabu Boasimi taunina mudu aa pirisimide yomogae aa ki laapo pegepu
agaa gupa lakesa: Nimi ni raapu go aa raapu pirape adgaa lakesa. Gore mudu aa pirisimi.
Ruth 4:2 Then Boaz said to ten old men that were leaders of the city, "Sit with me and
with this man."” So the leaders sat.

Backtranslation #1: Then Boas went to the 10 old chief men of the town and said: men:
Sit here with me. So they all sat there.

Backtranslation #2: Then Boaz told ten elders of the town on how to be with him.

Ruth 4:3 Go rabu Boasimi Rutina ruru pirisade 4a 4gaa lakesa. Boasimi aa 4gaa gupa
sa: Naomi su Moapi gimoa su Beteleme supara wala pisa. Naomimi saand ruru
Elimelekina su medaloma monimi mulalo ké&balia.

Ruth 4:3 Then Boaz spoke to the man that was a close relative of Ruth and said to him,
"Naomi returned to Bethlehem from Moab. Naomi wants to sell some land that our
relative, Elimelech, owned.

Backtranslation #1: Then Boasi talked to the man from Ruth’s clan. Boas said this:
Naomi left Moab and went to Bethlehem. Naomi is wanting our clan to buy some of
Elimelech’s ground.

Backtranslation #2: And Boaz told the man who was Ruth’s relative. He said, Naomi
must leave Moab to Bethelem. Naomi is trying to buy our relative, Elimelech’s land to
sell for money.

Ruth 4:4 Gore némé ne agaa ora lagulaloda kone sawa. Nemé su kabolalo piraliri nemé
su mada kabape. Go onadmé nemé go su kabaina adalimi pare nemé su nakabolalo
piraliri ni Naomina ora ruru pipulu Naomina su kabalua. Nemé su nakabaliri némé su
kabalua sa. Aamé agaa gupa sa: Némé su kabalua agaa sa.

Ruth 4:4 So | decided that | must speak to you. If you want to buy the land, you may
buy the land. These people will witness you buying this land. But if you do not want to
buy the land, I will redeem the land from Naomi because | am Naomi's next relative. If
you do not buy the land, | will buy the land." The man said, "I will buy the land."
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Backtranslation #1: | thought that | should tell you what we said. If you want to buy the
ground, then you can. The people will see you buy the ground, but if you don’t buy it,
then because Naomi’s clan is here. I will buy the ground. If you don’t want to buy it
then I will. The man said: | will buy it.

Backtranslation #2: I’m thinking to tell you the truth. If you want to buy the land, you
must buy the land. If the people wait for you to buy the land but you don’t buy, then |
am Naomi’s relative so I will buy Naomi’s land. If you don’t buy, then I’ll buy it. The
man said, | will buy the land.

Ruth 4:5 Go rabu Boasimi 4gaa gupa sa: Nemé Naomina su kabaliri nemé page Ruti
ora rumaape. Ruti Elimelekiné naakina ore pia. Nemé nipd ora rumaapepulu
Elimelekina nogo-naaki mada madiaali. Go rabu Elimelekina rurumi su madaa pirama
palia sa.

Ruth 4:5 Then Boaz said, "If you buy the land from Naomi, you must also marry Ruth.
Ruth is Elimelech's son's wife. You must marry her so that you could be able to produce
children for Elimelech. Then Elimelech's family will continue to own the land.”
Backtranslation #1: Then Boas said: If you buy Naomi’s ground, then you also marry
Ruth. Ruth is the wife of Elimelech’s son. Because you will marry her, you will bear the
children of Elimelech. Then Elimelech’s clan will stay on the ground.

Backtranslation #2: Boaz replied, If you buy Naomi’s land then you will marry Ruth.
Ruth is Elimelech’s son’s wife. If you really marry her then she will born Elimelech’s
children. And Elimelech’s people will occupy the land.

Ruth 4:6 A& medamé Boasi agaa gupa sa: Go peapulu némé su mada nakabe. Némé
Ruti rumaaluare naa naakimi naa su moae namealimipulu nemé su mada kabéape sa.
Ruth 4:6 The other man said to Boaz, "Then | am not able to redeem the land. If |
marry Ruth, my sons might not inherit my land. So you may buy the land."
Backtranslation #1: The other man said this to Boas: Because of that, I will not be able
to buy the ground. If I marry Ruth our children will not get the inheritance, so you buy
the ground.

Backtranslation #2: A man said to Boaz: I can’t buy this land. If I marry Ruth, my sons
will not own my land so you buy the land.

Ruth 4:7 Mo rabu Esreli onaa agaa gupa sapirisimi. Esreli onaamé aa meda agaa sa
oyaé kabapere Esreli onaamé 44 meda nipuna aalaaku kasa.

Ruth 4:7 At that time the Israelites had a custom. If an Israelite allows another person
to redeem something, he gave his sandal to the other person.

Backtranslation #1: At that time the Israel people bound their talk. If an Israel person
bought something from someone else then they gave the other man one of their shoes.
Backtranslation #2: That time Israel people had this talk. In Israel if a man wants to buy
something they gave their property.
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Ruth 4:8 Gore 4dmé agaa gupa sa: Nemé su mada ké&bape agaa sa. Go rabu niptmi
Boasi nipuna aalaaku késa.

Ruth 4:8 So the man said, "You may buy the land.” Then he gave his sandal to Boaz.
Backtranslation #1: The man then said: | am able to buy the ground. Then the man gave
Boas his shoe.

Backtranslation #2: The man said: You are to buy the land yourself. And he gave Boaz
his property.

Ruth 4:9 Go rabu Boasimi adarend mudu &a pirisimide 4a meda &gaa lakesa. Boasimi
agaa gupa sa: Nimimi abia némé Naomina su kdbano adamé. Némé Elimelekinapara
oyaé rayo Kilonidapara Maioniadmé kabe puaaeyo.

Ruth 4:9 Then Boaz spoke to the other men that were the leaders of the town and said,
"You witnessed me buying the land from Naomi today. | am buying all of the things
that Elimelech, and Kilion and Mahlon owned.

Backtranslation #1: Then Boas said this to the chief men who where there: Now you
see that I can buy Naomi’s place. I have bought all of Elimelech, Mahlon, and Kilion’s
things.

Backtranslation #2: Then Boaz told the elders of the town: You’ll see me buy Naomi’s
land. | have bought all the property of Elimelech, Chilon and Mahlon.

Ruth 4:10 Némé page Ruti rumaalua. Rutiri su Moapi Maionida rumaasade ona pia.
Néme Ruti rumaaluapulu Elimelekina aaraalu piride 44 medameé Elimelekina su madaa
pirama palia. Nimimi némé su kaboa némé Ruti rumaaruda adamé sa.

Ruth 4:10 1 will also marry Ruth. Ruth is the woman from Moab that married Mahlon.
I will marry Ruth so that a person in Elimelech’s family could continue to own
Elimelech's land. You witnessed me buying the land and me marrying Ruth."”
Backtranslation #1: | will also marry Ruth. Ruth was the wife married to Moab Mahlon.
Because I will marry Ruth, Elimelech’s family will be living there on his land. You
have seen that | bought theland and | married Ruth.

Backtranslation #2: | will marry Ruth. Ruth is the lady who married Mahlon in Moab. |
will marry Ruth. Therefore, Elimelech’s generation’s will occupy Elimelech’s land.
Now you’ve seen me marry Ruth and buy the land.

Ruth 4:11 Gore pora gaape onaa rdyopara yomogae mudu aa rayomé Boasi agaa gupa
simi: Niaamé nemé su kabaina adama. Goa pua niaamé nemé Ruti rumaaina adama.
Mudumi Reselpara Liya laapo raba misarupa Mudumi Ruti gorupa ora raba meana. Su
Isarelipara onaa rdyo Reselnapara Liyana naaki-wanenu pimi. Goa pua ne Eparatapara
puri ora loaina adaa bi su Beteleme supara ora aaina.

Ruth 4:11 So all of the people at the gate and all of the old leaders said to Boaz, "We
witnessed you buying the land. And we witnessed you marrying Ruth. May the Lord
bless Ruth like he blessed Rachel and Leah. All of the people in Israel are the
descendants of Rachel and of Leah. And may you be powerful in Ephrathah. May you
be famous in Bethlehem.
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Backtranslation #1: Then all those at the (city) gate and the elders said to Boas: We see
that you have bought the land. And we see that you should marry Ruth. In the way that
Rachel and Leah was helped, the Lord will also in that way help Ruth. In Isreal all the
people are offspring of Rachel and Leah. So may you have the strength of a lion in
Ephrata and may you be honored throughout Bethlehem.

Backtranslation #2: Then everyone at the gate and the elders said: We see you buy this
land. And we also see you marry Ruth. May the Lord help Ruth like he helped Racheal
and Leah. Everyone in Israel are descendents of Leah and Racheal. May you stay in
Epharata and be popular in Bethelem.

Ruth 4:12 Tamamé Yutana naaki Peres madisarupa Mudumi ne nogo-naaki adaapu
gorupa ora giana. Yutana aaraalu adaa bi aasimirupa nena aaraalu adaa bi gorupa ora
aana sa.

Ruth 4:12 May the Lord give many children to you like Tamar gave birth to Judah's
son, Perez. May your family be great like Judah's family was great."”

Backtranslation #1: In the manner that Tamar had the Judah son Perez, may the Lord
give you many children. Like the family of Judah was honored, may you be honored in
the same way.

Backtranslation #2: May the Lord give you more children like that of Perez, Tamar’s
son. May you have big name like that of Judah’s family.

Ruth 4:13 Gore Boasimi Ruti rumaasa. Go rabu Boasimi Ruti raapu patesa. Go rabu
Mudumi Ruti pada mapiraasa. Goa pua Rutimi naaki madisa.

Ruth 4:13 So Boaz married Ruth. Then Boaz slept with Ruth. Then the Lord caused
Ruth to be pregnant. And Ruth gave birth to a son.

Backtranslation #1: Then Boas married Ruth. Then Boas and Ruth slept together. Then
Ruth was pregnant, caused by the Lord. Then Ruth had a son.

Backtranslation #2: So Boaz married Ruth. Then Boaz slept with Ruth and God made
Ruth pregnant. She gave birth to a son.

Ruth 4:14 Adarepara piri onamé Naomi agaa gupa simi: Niaa Muduna bi minasaatema.
Mudumi ne go nogo-naaki giaa. Go nogo-naakimi ne kaboa adaa bi su Isarelipara ora
aana.

Ruth 4:14 The women in the town said to Naomi, "We praise the Lord. The Lord gave
this child to you. This child will redeem you. May this child be famous in Israel.
Backtranslation #1: The people who lived there told Naomi. Let us honor the name of
our Lord. The Lord has given this child. The child has bought you and now there is
honor to Israel.

Backtranslation #2: People from the town said, We praise the Lord. Lord has given you
a child. May you become famous in Israel by paying the child for you. ???

Ruth 4:15 Go nogo-naakimi ne pena nogo nona rana pirada ora raba meaana. Nere
yomogae ona piti rabd go nogo-naakimi ne ora surubana. Go nogo-naakiri nena aya
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Rutind naaki pia. Rutimi ne ora waru rana pirua naaki kerepopu épé ora ta pare ora épe
ta sa.

Ruth 4:15 May this child help you be happy like a young girl. When you are an old
woman, may this child care for you. This child is the son of your daughter in law, Ruth.
Ruth loves you very much. Ruth is better than seven sons!"

Backtranslation #1: This child has given you happiness like a young woman and helps
you. When you are an old woman this child will look after you. This child is the son of
your daughter-in-law Ruth. Ruth is really happy and seven sons are good but this is
really good.

Backtranslation #2: This child has made you young and will help you. This child will
look after you when you get old. These children are for your daughter in law. Ruth
loves you and says seven sons are better???.

Ruth 4:16 Nipumi nipuna naaki surubisarupa go rabu Naomimi naaki gorupa surubisa.
Ruth 4:16 Then Naomi cared for the boy like she cared for her son.

Backtranslation #1: Then in the manner she looked after her child, Naomi looked after
the boy in the same way.

Backtranslation #2: Then she looked after her son like Naomi did to her son.

Ruth 4:17 Naomina adarepara piri onaamé agaa gupa simi: Naomi naaki wala ora
madiala 4gaa simi. Adarepara piri onaamé naakina bi Opetaa lakasimi. Opetaare nipu
Sesina araa pirisa. Goa pua Sesiri nipQ Tepitina araa pirisa.

Ruth 4:17 Naomi's neighbors said, "Naomi has a son again!" The neighbors named the
boy Obed. Obed was Jesse's father. And Jesse was David's father.

Backtranslation #1: The people at Naomi’s village said this: Naomi has borne a son.
The people of the place called the boy Obed. Obed was the father of Jesse. Jesse was
the father of David.

Backtranslation #2: People from Naomi’s place said, Naomi has given birth to a son.
People from the town named the boy Obed, the father of Jessy. Jessy was David’s
father.

Ruth 4:18 Go onaa Peresna naaki-wanenu pimi. Peresre nipu Esironina araa pirisa.
Ruth 4:18 These people are Perez's descendants. Perez was Hezron's father.
Backtranslation #1: The people of Perez had offspring. Perez was the father of Hezron.
Backtranslation #2: They lived the people of Perez. Perez was the father of Hezron.

Ruth 4:19 Esironiri nipl Ramaana araa pirisa. Ramaare nipl Aminatapaana araa pirisa.
Ruth 4:19 Hezron was Ram's father. Ram was Amminadab's father.

Backtranslation #1: Hezron was the father of Ram. Ram was the father of Amminadab.
Backtranslation #2: Hezron was the father of Ram. Ram was the father of Aminadab.

Ruth 4:20 Aminatapaare nipl Nesonaana araa pirisa. Nesonaare nipl Saimonaana araa
pirisa.
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Ruth 4:20 Amminadab was Nahshon's father. Nahshon was Salmon's father.
Backtranslation #1: Amminadab was the father of Nahshon. Nahshon was the father of
Salmon.

Backtranslation #2: Aminadab was the father of Nashon. Nashon was the father of
Simon.

Ruth 4:21 Saimonaa Boasiné araa pirisa. Boasiri nipt Opetaand araa pirisa.
Ruth 4:21 Salmon was Boaz's father. Boaz was Obed's father.

Backtranslation #1: Salmon was the father of Boas. Boas was the father of Obed.
Backtranslation #2: Simon was Boaz’s father. Boaz was Obed’s father.

Ruth 4:22 Opetaare nipu Sesina araa pirisa. Goa pua Sesiri nipl Tepitina araa pirisa.
Ruth 4:22 Obed was Jesse's father. And Jesse was David's father.

Backtranslation #1: Obed was the father of Jesse. And Jesse was the father of David.
Backtranslation #2: Obed was Jessy’s father. Then Jessy was David’s father.

As was stated in section 6.3, five comprehension questions were developed for each of
the four chapters in Ruth. Then a man read the unedited draft of Ruth generated by TTA, and
answered these questions. His answers were then translated into English and are shown

below.

Questions for Ruth 1:

1. Please briefly summarize this chapter.
The meaning of chapter one. Naomi felt the anger of God. First of all, there was a time of
hunger in Bethlehem and two men went to Moab. At Moab Ebimilech and two younger men
died and Naomi was left, along with the widows (in-laws), so later Naomi went back with
Ruth to Bethlehem at the time God provided food again.

2. Why did Naomi and her family leave Bethlehem?
Naomi and her family left Bethlehem when a famine came up at Bethlehem.

3. Why did Naomi decide to return to Bethlehem?
Naomi went back to Bethlehem when she heard that God had provided food again for all
the people in Bethlehem.

4. Why did Naomi tell Ruth and Orpah to go back to Moab?
She took the two of them because she thought that they would not be able to have children
again by marriage. She told the two of them to go and marry some other men.

5. After Naomi and Ruth returned to Bethlehem, Naomi told the women there to call her Mara.
Why did she tell them to call her Mara?
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Naomi said to call her the new name Mara because God had given her trouble and she was
not happy. She was sorrowful and therefore wanted that name Mara.

Questions for Ruth 2:

1. Please briefly summarize this chapter.
The meaning of chapter two is that the power of God joined Ruth with Boaz. The feelings of
Boaz toward Ruth was good. Ruth didn’t know Boaz but Father God brought the two of
them together.

2. What did Ruth do after she and Naomi returned to Bethlehem?
Ruth gathered all of the grain from the garden of Boaz.

3. How did Boaz help Ruth?
Boaz told her to work in his garden alone and not in the gardens of other men.

4. How did Naomi respond when Ruth came back in the evening?
Naomi said: The Lord will make good things with this man. The Lord does not forget his
promise to people who have died or who are alive. He said that this man is a true relative
of ours. We belong to the same clan.

5. How were Boaz and Ruth related to one another?
Ruth was a true in-law of Boaz. Boaz was the brother of Ebimilech.

Questions for Ruth 3:

1. Please briefly summarize this chapter.
Boaz did things well with Ruth. Ruth went to sleep with Boaz but he had a good feeling and
behavior and he told Ruth she must find a man for herself.

2. What did Naomi tell Ruth to do?
Naomi told Ruth to go and sleep with Boaz.

3. Why did Ruth want Boaz to put his sheet over her?
| think that Ruth liked Boaz and that she was sorry for him and wanted to look after and
marry him.

4. Why couldn’t Boaz marry Ruth immediately?
Boaz wanted to ask the opinion of one of his fellow clan members. He wanted to know if
there was a young man that wanted to marry Ruth.

5. What did Boaz say that he would do for Ruth?
Boaz told Ruth to take a cloth and take it and fill it with corn seed (grain).

Questions for Ruth 4
1. Please briefly summarize this chapter.

| think that in this chapter the Lord God made things good for Naomi. Boaz married Ruth
and Ruth bore a son who looked after Naomi and started a family for them.
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2. When Boaz talked to the man, the man initially wanted to buy the land. But then he changed
his mind and didn’t buy the land. Why didn’t the man buy the land?
This man did not want to buy the land because he didn’t want to marry Ruth. When Ruth
had the son he didn’t want to give anything belonging to his sons to Ruth.

3. Who listened as Boaz talked to the man?
Ten leaders from that place heard the talk.

4. What happened after Boaz married Ruth?
The Lord God gave the child to Ruth. The name of the son was Obet.

5. Summarize what the women said to Naomi.
The women said that Naomi should keep the son. They named the son Obet.
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APPENDIX D

EXAMPLE OF A KOREAN QUESTIONNAIRE
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APPENDIX E

THE FEATURE SYSTEM DEVELOPED FOR THE TRANSLATOR'’S ASSISTANT
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Table E-1. Object Features

Number Singular, Dual, Trial, Quadrial, Plural, Paucal
Participant First Mention, Integration, Routine, Exiting, Offstage, Restaging, Generic,
Tracking Interrogative, Frame Inferable
Polarity Affirmative, Negative
Proximity Near Speaker and Listener, Near Speaker, Near Listener, Remote within
sight, Remote out of sight, Temporally Near, Temporally Remote,
Contextually Near with Focus, Contextually Near, Not Applicable
Person First, Second, Third, First & Second, First & Third, Second & Third, First &
Second & Third
Surface Always a Noun, Unambiguous Pronoun, Not Applicable
Realization
Participant Protagonist, Antagonist, Major Participant, Minor Participant, Major Prop,
Status Minor Prop, Significant Location, Insignificant Location, Significant Time, Not
Applicable
Table E-2. Event Features
Time Discourse, Present, Immediate Past, Earlier Today, Yesterday, 2 to 3 days
ago, 4 to 6 days ago, 1 to 4 weeks ago, 1 to 5 months ago, 6 to 12 months
ago, 1 to 9 years ago, 10 to 20 years ago, During Speaker’s lifetime, Historic
Past, Eternity Past, Unknown Past, Immediate Future, Later Today,
Tomorrow, 2 to 3 days from now, 4 to 6 days from now, 1 to 4 weeks from
now, 1 to 5 months from now, 6 to 12 months from now, 1 to 9 years from
now, 10 to 20 years from now, during speaker’s lifetime, Historic future,
Eternity future, Unknown Future, Timeless
Aspect Unmarked, Completive, Inceptive, Cessative, Continuative, Habitual, Gnomic,
Imperfective
Mood Indicative, Definite Potential, Probable Potential, ‘might’ Potential, Unlikely
Potential, Impossible Potential, ‘must’ Obligation, ‘should’ Obligation, ‘should
not’ Obligation, Forbidden Obligation, ‘may’ (permissive)
Reflexivity Not Applicable, Reflexive, Reciprocal
Polarity Affirmative, Negative, Emphatic Affirmative, Emphatic Negative
Table E-3. Object Attribute Features
Degree Comparative, Superlative, Intensified, Extremely Intensified, ‘too’ or ‘overly’,
‘less’, ‘least’, Not Applicable
Table E-4. Event Attribute Features
Degree Comparative, Superlative, Intensified, ‘too’ or ‘overly’, ‘less’, ‘least’, Not
Applicable
Table E-5. Object Phrase Features
Sequence Not in a Sequence, Coordinate, First Coordinate, Last Coordinate

Semantic Role

Most Agent-like, Most Patient-like, State, Source, Destination, Instrument,
Beneficiary, Addressee, Not Applicable

Table E-6. Event Phrase Features

| Sequence | Not in a Sequence, Coordinate, First Coordinate, Last Coordinate
Table E-7. Object Attribute Phrase Features
Sequence Not in a Sequence, Coordinate, First Coordinate, Last Coordinate
Usage Attributive, Predicative
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Table E-8. Event Attribute Phrase Features

Sequence | Not in a Sequence, Coordinate, First Coordinate, Last Coordinate

Table E-9. Proposition Features

Type Independent, Restrictive Thing Modifier, Descriptive Thing Modifier, Event
Modifier, Agent, Patient, Attributive Patient, Closing Quotation Frame

lllocutionary Declarative, Imperative, Content Interrogative, Yes-No Interrogative

Force

Topic NP Most Agent-like, Most Patient-like

Discourse Narrative-Story, Narrative-Prophecy, Hortatory, Procedural, Expository

Genre

Notional Narrative-Exposition, Narrative-Inciting Incident, Narrative-Developing

Structure Conflict, Narrative-Climax, Narrative-Denouement, Narrative-Final Suspense,

Schema Narrative-Conclusion, Hortatory-Authority Establishment, Hortatory-Problem

or Situation, Hortatory-Issuing of Commands, Hortatory-Motivation,
Procedural-Problem or Need, Procedural-Preparatory Procedures,
Procedural-Main Procedures, Procedural-Concluding Procedures,
Persuasive-Problem or Question, Persuasive-Proposed Solution or Answer,
Persuasive-Supporting Argumentation, Persuasive-Appeal, Expository-
Problem or Situation, Expository-Solution or Answer, Expository-Supporting
Argumentation, Expository-Evaluation of Solutions, Not Applicable

Salience Band Pivotal Storyline, Primary Storyline, Secondary Storyline, Script Predictable
Actions, Backgrounded Actions, Flashback, Setting, Irrealis, Evaluation,
Cohesive Material, Not Applicable

Speaker Not Applicable, Adult Daughter, Adult Son, Angel, Animal, Boy, Brother,
Crowd, Daughter, Demon, Disciple, Employee, Employer, Father, Girl, God,
Government Leader, Government Official, Group of Friends, Holy Spirit,
Husband, Jesus, King, Man, Military Leader, Mother, Prophet, Queen,
Religious Leader, Satan, Servant, Sister, Slave, Slave Owner, Soldier, Son,
Wife, Woman, Written Material to General Audience (letter, law, etc.)

Listener Not Applicable, Adult Daughter, Adult Son, Angel, Animal, Boy, Brother,
Crowd, Daughter, Demon, Disciple, Employee, Employer, Father, Girl, God,
Government Leader, Government Official, Group of Friends, Holy Spirit,
Husband, Jesus, King, Man, Military Leader, Mother, Prophet, Queen,
Religious Leader, Satan, Servant, Sister, Slave, Slave Owner, Soldier, Son,

Wife, Woman
Speaker’s Not Applicable, Neutral, Familiar, Endearing, Honorable, Derogatory,
Attitude Friendly, Antagonistic, Complimentary, Anger, Rebuke
Speaker’s Age Not Applicable, Child (0-17), Young Adult (18-24), Adult (25-49), Elder (50+)
Speaker to Not Applicable, Older - Different Generation, Older - Same Generation,
Listener’'s Age Essentially the Same Age, Younger - Different Generation, Younger - Same
Generation
Alternative Not Applicable, Primary Analysis, First Alternative Analysis, Second
Analysis Alternative Analysis, Third Alternative Analysis, Fourth Alternative Analysis,
Fifth Alternative Analysis
Implicit Not Applicable, Implicit Cultural Information, Implicit Situational Information,
Information Implicit Historical Information, Implicit Background Information, Implicit
Subactions
Sequence Not in a Sequence, First Coordinate, Last Coordinate, Coordinate
Location in Not Applicable, First, Last, Discourse Title, Aperture, Finis, Footnote

Paragraph
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APPENDIX F

LIST OF ABBREVIATIONS
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Table F-1. List of Abbreviations

1st First Person

2nd Second Person
3 Third Person

Aff Affirmative

Affirm Affirmative Polarity
Ben Benefactive Case
Col Collective

Comp Complementizer
Decl Declarative

Def Deferential

DI Dual

DS Different Subject
Exist Existential

Fut Future Tense

Imp Imperative

Imperf Imperfective Aspect
IndObj Indirect Object
Inf Infinitive

Inst Instrumental Case
Inter Interrogative

Loc Locative Case
Neg Negative Polarity
Obj Object

Past Past Tense

Pl Plural

Pos Possessor

Pres Present Tense
Pst Past Tense

Rel Relativizer

RPast Remote Past

Sg Singular

Sim Simultaneous
Sing Singular

SS Same Subject
Subj Subject

TopicCl Topic Clause
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