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Introduction

-

This third volume of the Kansas Working Papers in Linguistics
covers a diversity of topics which range from general linguistic theory
to child lanquage. To provide coherency, we have, therefore, grouped
the papers into a number of major sections as reflected in the Table of
Contents. What follows is our attempt to capture the major point of
each paper, organized according to those sections.

The first paper is Ken Miner's "On the Notion 'Restfricted Linguis-
tic Theory': Toward Error Free Data in Linguistics." Miner maintains
that linguistic theories must be more firmly grounded on secure data
bases. He contends that the attempt to construct theories based on
limited data from a few languages leads to serious errors. Rather than
seeking to construct general theories, Miner advocates that we should
[imit ourselves to "restricted theories™ which may be confined to one
language family. T
_ The Phonetics-Phonology section contains four very different

papers. Geoff Gathercole's research demonstrates that instrumental
evidence can play a crucial role in phonological analysis. His instru-
mental research on strong and weak stops in Kansas Potawatomi clearly

~._indicates that the underlying contrast between these series is preserved

even in final positions, not neutralized as heretofore supposed. In
addition, the paper provides evidence for the interaction between stress
and the syntactic structure of Potawatomi.

Mehmet Yavas' paper on the implications of borrowing for Turkish
phonology provide$ a modus operandi for the analysis of languages which
have lexicons replete with loan words. In fthe case of Turkish, previ-
ous analyses, though recognizing the importance of loan words, have
neglected to incorporate them into their descriptions. Drawing evidence
from borrowing, Yavas proposes that current treatments of vowel and con-
sonant harmony should be drastically revised: consonant harmony plays
the pivotal reole in determining the vowel choice, not conversely. By
so analyzing Turkish, he is able to account for a wide range of data
- unaccounted for by ftreatments which assume the primacy of vowel harmony.

Robert Rankin's study of Quapaw as a dyina lanauage supports the
evidence fromchild language acauisition, aphasia, and comparative lin-
guistics that there exists a universal hierarchy of sound-type complex-
ity. As Quapaw functioned less and less as a native language, prin-
cipled changes occurred in its phonology: the types of series lost and
the order in which they were lost were determined by their relative
complexity, with the most marked being lost first.

Code-mixing is the topic of Maria Dobozy's paper. Taking a letter
written by a bilingual American-Hungarian as her data, Dobozy describes
the phonological rules that are operating in such a code-mixina, with
special emphasis on vowel harmony. She demonstrates that vowel harmony
is an important process in the system and plays a central role in the
rendition of English words by such speakers.

The first paper in the Syntax-Semantics section is Gerald Den-
ning's, "Meaning and Placement of Spanish Adjectives.”" Denning attempts

to clarify the problems of the differences in the meaning and freatment
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of restrictive adjectives in tThree dialects of Spanish. He argues That
a strict generative semantic approach will not handle the data and sug-
gests an analysis within the framework of pragmatics.

Virginia Gathercole provides a cross-linquistic study of the use
of the deictic verbs "come" and "go." She formulates the uses of "come"
and "go" in eleven languages byextending Talmy's (1975) model for verbs
of motion fo include a presuppositional component. Gatherccle divides
the contexts in which "come'" and "go" are used into (a) immediate deixis
and (b) extended deixis. Her goal is to characterize the use of deictic
verbs of motion in the eleven languages studied by a limited number of
assertional and presuppositional components and thus suggest a possible
universal framework for such verbs,

Whereas Dennina and Gathercole focus on language related issues,
Juan Abugattas takes a more general, philosophical approach in his dis-
cussion of speech acts. He claims that previous speech act analyses
used the sentence as the basic unit. Abugattas believes, however, that
we must go beyond the sentence: "social reality" dictates that we cate-
gorize sets of sentences into speech acts, which he calls "complex acts."

Kurt Godden's paper, "Problems in Machine Translation Between
Thai and English Using Montague Grammar," brings us to a specific lan-
quage oriented concern: how to mechanically translate sentences, in
particular those containing restrictive relative clauses, from one lan-
quage to the other. He enumerates the problems related to such a task
and proposes a solution involving meaning postulartes and context within
a Montague framework,

Historical and Comparative Linguistics is represented by Karen
Booker's "On the Origin of Number Marking in Muskogean." Booker re-
constructs two proto-Muskogean number markers, one dualizer and one
pluralizer which were first used with intransitive verbs of location and
then generalized to locative transitives. Later these markers soread fo
infransitive non-locatives. Booker maintains that the highly complex
suppletive verb system of Muskogean arose when these markers lost their

“original meaning.

Three papers, Esther (Efti) Dromi's analysis of the acquisition of
locative prepositions by Hebrew children, Gregory Simpson's study of
children's categorization processes, and John More's review of relative
clause research, constitute the Child Language Acquisition section of
the working papers. Dromi's study, which is one of the few published
works in the acquisition of Hebrew, compares fThe order of acquisition of
Hebrew locatives with Brown's (1973) order for English and also with
Slobin's (1973) universals. Among her findinas, Hebrew al ("on") is ac-
quired later than English on. Her findings for Hebrew locatives are
particularly interesting in that they allow a comparison of the acquisi-
tion of prefixes with that of full prepositions. Her conclusions point
to the pivotal role that morphological complexity plays in the order of
acquisition of locatives in Hebrew.

Gregory Simpson's major concern has to do with the process by
which children form conceptual catecories. He argues, on the basis of
experimental data, that overextensions should not be taken as evidence
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-~for category formation. His data sugaest a distinction between concept

formation and object naming, a distinction not made in previous studies.
"Function,” what objects can do or what can be deone to them, determines
how that object is conceptualized, but an object's perceptual properties
may determine the name given to it. Therefore, "the child may know that
two objects don't really belong together, but gives them the same name
until he has more evidence."

The acquisition of relative clauses has been a topic of great in-
terest among psycholinguists. John More presents a valuable critical
review of the recent |iterature with special emphasis on the debate
between Dan Slobin (1971), Amy Sheldon (1974), Michael Smith (1975),
Tavakolian (1977), and deVilliers et al. (1976). The Minimal Distance
Principle, the Noun-Verb-Noun Stfrategy, the Parallel Function Hypothesis,
and Slobin's operating principles are compared, along with the formu-
lations of deVilliers and Tavakolian.

Five major ftopic areas are represented in this third volume of the
Kansas Working Papers in Linguistics. Each paper in its own way is
a contribution to linguistic scholarship: some provide evidence in new
areas of inquiry, others bring new evidence to bear on old questions,
-_while still others suggest future courses of research.

Anthony Staiano and Feryal Yavas

Editors
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PROBLEMS [N MACHINE TRANSLATION BETWEEN THA| AND
ENGLISH USING MONTAGUE GRAMMAR

Kurt Godden

Introduction

Joyce Friedman is currently doing research on Montague grammar and
she is writing, along with co-researchers, computer programs that can
parse English sentences, translate these parses into LISP! analogues of
intfensional logic, translate these LISP expressions back into English
parses, and interpret or assign meanings to these LISP expressions by
reference to a machine model analogous to Montague's possible worlds,
time points, and entities. Assuming the success of Friedman's programs,
it should be possible then to use them to translate one natural language
into another if one has Montague-based grammars for similar fragments
of both languages and the appropriate computer programs.

In this paper, | would |ike to discuss some of the problems that
such a translation would have to solve. Two genetically unrelated lan-
guages, English and Thai,2 will be used for the examples for several

reasons. First, using unrelated languages, one would expect fto meet
more difficult problems due to different syntactic constructions than if
related languages were used. Therefore, if a machine fransiation is
shown to be possible for unrelated languages, then there should be a
greater range of application since it should be a somewhat easier task
to do the same for closely related languages. Second, certain construc-
tions in English and Thai are similar enough to illustrate the relative
ease with which a Montague theory can handle the translation. Third,
These same constructions are at the same time différent enough in cer-
tain respects fto present difficult problems which, if adequately treated
by the theory, reveal the theory's power and utility. Such a syntactic
construction in the two languages is the restrictive relative clause
(RC). While many of the syntactic RC types are extremely similar in
terms of word order and rule operation, and the semantic representations
in both languages serve to identify uniquely the referent of the head
noun, different kinds of relative clauses in one language may be The
same kind of RC in the other or else a relative clause of one ftype in
one language must be expressed as an RC of a different type in the other
language. These differences are problems not only for the syntax of a
Montague grammar, but also for the semantic component.

"~ In the following sections | describe the kinds of RC's in the two
languages, how a Montague-type grammar describes them, and then | dis-
cuss specific problems that a machine would encounter in translating
RC's.

94




K. Godden 95

Brief Comparison of English and Thai Relative Clauses

In Godden (1978), | extend Montague's (1974) rules to account for
sentences |ike those in (1).

! a. the boy {$R8+} went to the market
b. the books ({Which}) he writes
c. the house where you live
d. The boy whose father is tall

e. the girl who hit the boy who looked at her
Let us look at the corresponding Thai sentences when we try fo
Translate (1), preserving the same relative clause types.

N A A \

2 a. dek phuu¥aj thii paj talaat
child male that go market
the boy that went to the market

A

v v v %
b. nans++ thii khaw khian
book that he write
) the book(s) that he writes, or
= : the book(s) that he wrote
A
Cs bégn Thii khun jJu
house that you live
the house where you live

A

d. *dek phJLEaj thii phég khdon  khaw sutn
child male that father poss. he be=tall
the boy whose father is tall (or, closer to the Thai, the
boy such that the father of him is tall)

\ AV Ea . A A
e. dek phuujin thii tii dek phuu&aj thii moon thes
child female that hit child male fhat look-at her
~__ the girl who hit the boy who looked at her '

Note first the similarities of the syntactic forms between Thai and
English. In both languages, the first noun in the embedded sentence that
is co-referential To the head noun is replaced by a relative pronoun
which is moved to the beginning of the embedded sentence. Where the em-

bedded noun is the subject, this movement takes place vacuously. |t can
be seen that the basic form and functioning of the syntactic rules for
Thai will be the same as those for English. Since the semantic rules

In Montague grammar change each syntactic operation into a semantic form,
the semantic representations for the most part would also be the same
for both languages.

Problems in Translating Relative Clauses

One obvious difference between the Thai and English RC's is in the
choice of relative pronouns. While English has several, Thai has only
one’. This presents no problems as far as the English relative pronouns
who(m), which, and that are concerned since they are entirely syntactic
Th nature; that is, the choice of one or the other depends only on aqram-
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matical gender. There is no semantic difference in the intensional leogic
expression. However, looking at the relative clauses of place expressed
with where in English, we encounter difficulties.

For English, the relative pronoun where is infroduced by an adver-
bial variable, whereas who(m), which, and that are from noun phrase var-
iables. Therefore, for where,the semantics is different from the others.
in Thai, if we had only one relative pronoun, there would be no differ-
ence in its semantics between reference fto places and reference to
things. |If a machine were to franslate from Thai fto English then, the
Thai expression for the house where you live could come out in English
as *the house which vyou live. The problem is revealed even more clearly
in (3) and (4).

~ ~ A s & A A
3. roon thii khun daj Jjok waj pen roon Thii jaaw
trench that you aspect dig asp. be trench that be-long
4 a. The trench that you dug is the ftrench that is long.
b. The tfrench where you dug is the trench that is long.

Either of (4a) or (4b) is a possible translation of (3). In (4a) we
could have a situation where the speaker is saying that someone dug
a trench and that trench is long. (4b) could describe a very different
situation where a trench was alreadv dua (by anyone or anything) and
some person was inside that ftrench digging something, perhaps another
smal ler trench, and that larger trench is long. Both that and where
RC's serve to limit the reference of the head noun from a set of many
possible objects to one specific object. However, as (3) and (4) show,
the actual state of the world can be quite different between the fwo
types of RC's. In translating (3) to English, if thii is translated al-
ways as a noun phrase, there is no way to represent The meaning of (4b)
and fTherefore no way to derive (4b). ~

The obvious solution is fo regard thii as one of fwo homophonous,
but, syntactically and semantically disjoint, relative pronouns. One
thii would correspond fo English who(m), which, and that and the other
Thii to where. This would assure the correct transiation from English
—<+to Thai. This analysis of thii is required not only to translate it
intfo English, but it is necessary for any descriptive arammar of Thai in
order to represent the two different meanings of (3) in intensional
logic.

A far more difficult problem to solve is revealed in (1d) and (2d).
Thai has no construction analogous to English possessive RC's. (ld)
would have fTo be translated as (5).

% ~ i ~ v
5. dek phuudaj thii mii phoo suun

child male that have father be-tall

the boy who has a tall father
(5) is still an RC, but of a very different type and one that expresses
a different embedded proposition. Of course, when interpreted semanti-
cally (1d) and (5) would refer to the same individual, but how can the
translation be done with a machine that uses intensional logic, not its
interpretation, as fthe level of mediation between the two languages?
Notice that the problem only arises when franslating from English to
Thai. When franslating (5) into English the machine would simply pro-
duce the English gloss given for (5). However, for (ld) we have an in-




K. Godden 97

tensional logic expression that is roughly shown in (6)4.
= ' Tet ( "V *hoo '
6. lxn (boy (xn}n huqn (“father')(“be-tall'))

There is no RC construction in Thai that could give this expression.
Therefore, our machine could not give us a Thai translation using RC's.
One solution, which is quite undesirable, would be to write another

computer program that would ftake us from the interpretation model into
expressions of intensional logic. Such a program would have to take re-
presentations of entities, worlds, and time points and produce intension-
al logic expressions which could be regarded as ftrue or false and which
represent relationships among the entities, worlds, and times. This
would include building expressions of relationships that do not exist.

In short, a program like this could produce as output an indefinite num-
ber of expressions representing any number of real or hypothetical re-
lationships. Restricting a program |ike this would be virtually an im-
possible task.
. A different approach to the problem would be to take (6) and derive
any Thai expression with an equivalent meaning. |f our goal is to con-
vey in one language what was expressed in another, then why restrict
ourselves to the same syntactic consftructions in this translation?
Taking this approach, we see that (6) represents a conjunction. Thus,

we could take the English sentence John is the boy whose father is tall,
come to a logical expression which contains (6), then arrive at a con-
Jjunction in Thai,

Ay ’ 2% v v v
coon pen dik phuudaj |2 phoo khoon khaw suun
John be child male and father poss. he be-tall
John is the boy and his father is fall.

For this example, it appears that we can do this. However, this is
merely an accident. |f (6) is used as the subject of the verb instead
of the object, the anomaly reveals itself.

7. The boy whose father is tall |ikes Mary. o
oE Ta A . 3 A v v A ‘“-
8. *dtk phuudaj l|@ phoo khoon khdw suun  Zoop merii
child female and father poss. he be-tall like Mary

¥The boy and his father is tall likes Mary.

If (7) were allowed to be translated into (8), an ungrammatical sentence
would result. The reason is because in Montague's intensional logic
common nouns are represented as predicates. In (6), boy'(x ) is an open
sentence. However, If it could be converted to English (it cannot), it
would be expressed as a common noun, which happens fto be conjoined to a
sentence. But natural languages can not conjoin common nouns and sen-
tences. This is guaranteed by Schachter's (1976) Coordinate ConsTituent
Constraint.

How, then, could our machine translate English possessive RC's
info Thai? This answer can be found within Montague's theory itself.
Montague lists nine "meaning postulates" which restrict the possible in-
terpretations of intensional logic to those natural for English. One of
these meaning posfulates assures "the natural definition of seek as fry
fo find," (p.264). This meaning postulate states that x's seeking some-
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thing is logically equivalent to x's frying to find something. We can
allow for a similar meaning pestulate to solve our problem. This mean-
ing postulate will simply state that our interpretations (for either
language) are restricted to those in which an expression x has an ab
(where x and b are entities and a is an attribute) is logically equiv-
alent to an expression x's b is a. In this way, we can take (ld) info
an intensional logic expression containing (6). Then since (6) con-
tains an expression of the form x's b is a, viz. his' ("father')
("be-tall')?, where Dig% refers to boy'(x,), our meaning postulate will
allow tThe machine to change this to the logically equivalent form x has
an ab, roughly iz (boy'(xy)A x,("have'("tall("father)))). This last
expression is thefl converted easily to (5), the desired result.

Non-RC-Related Problems

The section above discussed problems related specifically to trans-
lating RC's for Thai and English. In the course of the discussion, the
reader may have noticed some other possible difficulties our task would
have to meet. For example, consider (2b). Here we can see a problem
that arises naturally out of the fact that English is more of an inflect-
ing lanquage than Thai.

In translating a Thai sentence to English, how does our machine
know what tense fto use in the English sentence and what number fo assoc-
iate with the subject and verb? The Thai RC in (2b) can have its embed-
ded sentence express either the present or the past tense and its head
noun either singular or plural. Of course, this depends on the context
and results in no ambiguity for native speakers who have access to this
context. |+ follows then that our machine must also have access to the
context in order to ftranslate correctly.

In Oh and Godden (1978), a new theory of grammar is presented which
associates a |linguistic expression with two things. The first is its
"basic" meaning, its infensional logic form in a Montague theory; and

_the second is a set of contexts in which the linguistic expression may
be used. A context is viewed as a set of propositions which must
be interpreted just as the "basic" proposition of the sentence. Applying
this to our present problem, Friedman's program that converts sentence
parsings info logical forms would be modified fo change parsings into
logical forms with associated contexts. In translating Thai fo English,
tThe user of tThe system would supply the Thai sentence along with tense
and number specified in the accompanying context. The other program
that converts logical expressions to natural language would also have To
be modified to take two inputs, the converted logical expression and the
context, also in the form of intensional logic expressions.

It may appear superficially that inputting tThe system with a sen-
tence and also with tense and number is an ad hoc solution. However,
the tense and number are just part of what may be many other statements,
in particular presuppositions and deictic categories, which naturally
account for and explain a wide range of phenomena concerning language
use and meaning.

One more point should be mentioned about (1) and (2). Comparing
(la) and (2a), we see that the Enalish contains a preposition which has
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no counterpart in Thai. Since this preposition has a reflex in the sem-

-apfic component, we need to provide for it in Thai. Again, a meaning
pgsfulafe will be able to handle the problem. This meaning postulate
will state that something of the form (approximately) go'("to'(x ))

is logically equivalent to go'(xz ). In going from Thal to EngliSh we
would obtain the latter. Then, not finding a possible English phrase
To express gg'(xn), the system could refer to the meaning postulate,
convert the expression into the form acceptable for English, and the
results would be as desired.

Conclusion

Of course, not all the problems that machine transiation would
encounter have been discussed. However, | hope that some of the easy
and the not so easy problems for a specific translation task have been
pointed out, and solutions suggested. | believe that no difficulties
presented here are insurmountable when natural extensions of the the-

oretical approach and modifications of the programs used are incor-
porated.

Footnotes

L. "M"LISP" is an acronym for List Processing Language and refers
to a computer language used widely in the field of Artificial Intelligence.

2. Three native speakers of standard Thai were used as infor-
mants.

3. This statement is frue only within a certain style of speech,
casual-polite speech. |f one speaks in a very formal manner, the number
of relative pronouns increases. The casual-polite style is discussed
here since it is the more common mode of expression in everyday Thai.

4. The translation of the is ignored for ease of exposition;
whose is treated as a constant; and be-tall is taken as an intransitive
verb phrase. -

.. 2. Now we need to regard be-tall as the franslation in abbrev-
- iated form of be plus an adjective.
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