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SUNMARY. A remarkable regularity of distribution of
Arablic verbal roots in the vocabulary is shown to
exist. Presented results suggest that similar regular
distributions of semantlc units in other languages
may be found with the help of word formation rules
and vocabulary statistics. Possible applications in
approaching the problem of "true" multiple meaning

in MT are being discussed.

The notlon of "semantic unit" may be formulated in
several ways /4/ so that the application of this term makes its
explicit definition indispensable. It séems that difficulties in
defining it arise from the fact that like most general terms it
should be related to some définife theory. At present we do not
possess any sufficiently strong and general theory of the semantics
of natural languages, though important prelimlnary steps in this
direction have already been made /2/+. For this reason most seman-
tic investigations of natural languages still preserve the
"agrtisanlike" character stressed by l.Coyoud and all definitions
of the semantic notlons remain rather tentative - as well as all
the more general conclusions drawn from such 1lnvestigstions.
This, too, holds true fdr the present contribution, in which an
empirical fact 1s described and some remarks on its possible
applications to the problem of the "true" multiple meaning have

been made.
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For thls paper it seems advisable to hold apart two
notions: that of the "concept" and that of the "semantic unit".
Given a generative descriptional device G /grammar,/ and a pro-
Jective system of the type proposed by Katz and TFodor S /seuan—
tics/ we can describe a semantic concept in a lunguage L cs
a set of an-tuples of symbols from G «nd O, ordered or nar-
tially ordered by the relations which define the formal rules of
these systems, and having a common derivaetion in 2. Dhic broad
frame allows us to repgard ss a concept every dictionary entry -

1

except for- the "grammatical words" wnhich do nct possess any de—
rivaticns in 3 ~ and leaves us a wide marcin of freedeon in
constructing arbitraty "“concert —-systems” witc o irilori estab-

lisned features.

In a similar way we may describe a semantic unit

as a set of n-tuples of G-sywbols, G-rules of word foruetion
and JS-symbols, ordered cr sartially ordered by means ol rela-

vlons which define the formal rules of these systeus, and bhuvi:

[

o
a common derivetion in & Irom some G-symbol uniquely related
tc some S-symbol. This allows us to relate wlth tihe notion of

a semantic unilt the linguistic notions of morpheme /or mcre
strictly: semanteme/ and of "word family", defined in terms of
grammatical derlvations.

The thesauric avnnroacin to the problem of meaning .
in iT /s.e.5.3/ pays tribut to the idea of ordering the symbols
within the concepts, but at the same time Lt brings to ligh
the nroblem of multiple meaning. This problem has been much

i

o

[&]

cussed already /s.e.c.s/, but it 1s still far from beins

solved in all its aspects. Generally speaking the mailn difficul-
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ty arises from the fact that the "concept-systems" of languages
are not isomorphic and even if we manage to bring tiem closer
together there remains some amount of “"looseness" within tie
concepts themselves, giving rise to the problem of "true" mul-—
tinle meaning. The "contextual" multiple meaulng wey be resclved
— in principle, at least -~ by extending the notlon of concepts

1

both "in the source and in the tarzet languages to vuolc sentences
or even larger utterances; this is allowed by our " broad®
treatment of this notlon, not specifylng the maximel size of

the n—-tuples of symbols. By tuis extension the luner structure

of concepts makes the reslations defining the isomorphism of the
Vconcept —-systems' more apparent; thus even such cases as the
adequate translation of the Hussian UINCKERU@as the English
“opanging /the order of integration/"and "varying /ergument/"
are theoretically resolvable. Yet tiere exist instances woere
the extension of concept would have to zo beyond linmits and to
lovolve the whole lunsuage: these are cases of "stylistic’
Gifference in which there are not aprarent reasons Lor choosin:
one ol tue possible synonyms instewd of the otuer vut wiere tue
ulfference ic distinctly felt by competent bilingual spealicrs.
The prowlem is important for the translation ol literary pleces,
‘especially poetry; by the present stand oif .0 it is still an
"gcademic" provlenm, of course, but it exists after all. It way
be best 1llustrated by the question whether tuere are "better”
and "worse’l translations of nonsensical expresslons, sucu as the
famows "furiously sleepiug ldeas". Legative answer would mean

that every translation is egually good, which in turn would mean

that only ‘meaningful' sentences are translatable; in tuat case
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the KT problems would be "enriched" with the whole load of phi-
losophical questions - an embarassing development, certainly.

Vaguely felt differenoes.between the intrinsic
"semuntic values" of different eleuents of language huve siven
rise to the notions of '"size" or "content!" of sementic elements
/5/ and several attempts - both to define these notions and to
furnish models of the underlying uechanism have been uade 9,06/
“he meln assuaption - based on observations of Jillis ~ was
that there exlsted a 'matural hilerarchy" of concepts in natural
languages, forming a tree or at least a lattice witih some de-
finite statistical properties.

The present paper zives some results of an in-
vestigation undertuken 1n order to test this hypotusses.
Jecauce 0f the marvelous clarity of the grammatical structure
arablc has been chosen as a "labhoratory example. mbout Y0 of
arablc semuntenes are verbal roots, with very few exce_ tlous
cousisting of three consonants C1_Ca—03; the usual dictionary

I
‘J..

Torm 1s the Jd Jers. szZ. Masc. perf. of the Jorm C1aCJaCJa, Se
kasara "to break" ,/lit. "he has brolken"/. There are ilore than
ten differcnt verbal stem—patterns l.e. word formution rules,

modyfying the basic meaning ol tue root in a specific way;

thus the stem—pattern II: C1a8<”.a03a adds to tue hesic

neaning tue shade of intensity, e.g. kasara "to breel:’ lkassarc
"to smasa"; the stem—-pattern III 1s conctlive, tuc IV - cuusative,

etc.
all the triliters) verbal roots in the ..rabic

1

vocsbulery hoave been divided iunto se-crate classes cceording to

thielr ability to fern s = 1,2,¢00y n dilferent stzus. oo only
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the number of stem-patterns was considered and furtier aunlicable
word formotion rules /substantivisations, adjectivisations etc./
were disregarded this classification is a very rough approvi-
mation to the hypotnetical underlying hierarchy. It Laz bheen

ascwred that the number of steum-patierns defining a ziven class

nay be approximately viewed as an eixponent of the "content® or
"semantic value™ of the semantic units belonging to this class
and thet — 1f the hypothetical hilerarchy was really based on
this principle - the number of roots with greater s should be
smaller thanm that with smaller s. Baranov’'s arabic-Russian
Dictionary /7/ has been used for counting the roots and it has
been found that the relation between s ,/the number of stem-
-patterns cuaracterizing the given class,/ and r ./the nuitber of
roots belounging to this olass/'was not only inversly proportional
but also nearly functional and that the distribution of roots in
the Arabic vocabulery may be described as a simple function

r/s;/ = I‘I/As2 +3s +C/, where I 1s the sum-total of rocots cnd

Ay B and C are specific constants. The goodness of fit has been

=)

tested by the chi-square distribution and 1t has been found that

jo)

the differences between the empirical data and the theoretical
distribution - except for one value - do not exceed 0.3 signific-
ance level,

In order to estimate the possible diiferences
between particular dictionariss - waich could arise from
differences between the materials used for thelr compilation -
two samples of ca. 700 items each have been taxen from two
different dictionaries. /7,8/ and the distribution of roots in

them compared with each other and with the over—all distribution.
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All the distributions show a striking similarity, rendering
nearly ldentical chi-square values.x/ _

This result is a strong argument for the general valldity of the
dliscussed distribution in Arabic - and this fact in its turn
speaks in favour of the existence of "natural hierarchies" of

the semantic units in general.

x/ The figures are as follows: I

s ." L J J Ba ‘ RJ L - Bl J L ‘I'

1 21 3 4 5 6 7 8 9 N

gf;;;g;e::::#::::: ====:‘%====::===:::====::==== =% E::::E::::::_—;;_
Dictionary 988 714 1586 (411 (454 1154 |74 |18 ;10 3209
theoretical e ,
distpibution | 974 1754 [561 (398 262 {155 (76 {26 | 4
sample ‘ , ~ . ;
/Baranov/ 213 163 131 | 99 | 55 | 25 (18 | 3 | 1 708
sample , )
Jdehr) 229 1163 1117 | 95 V 50| 26 |13} 31 1 697

The constants for Baranov s Dictionary are:

A = 0,004419 , B = 0.082 , C = 0.3812

It seems very probable that similar regular dis-
tributions might be found in other languages, too - perhaps the
ensemble of the "semantic parameters" would have to be much
wider and the "trial and error" investigations would require
more time but the whole work can be easil& mechanised. The 1dea
of interconnections between the syntactic and semantic structUres
of language 1s not new in structural linguistics /s.9 and 10/ |
and investigations along these lines have already been led in
the domain of computational linguistics under direction of

P.Garvin /11/. My suggestions go towards discovering such regular
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distributions which would facilitate the task of finding more
strict correlatlions between the synonyms within particular con-
cepts on computational basls. The underlying assumption is that
the "universes of discours' in various languages are of about
the same "size" /whatever 1t would mean -~ but such an assumptiocn
1s tacitely made in every translation/, and that the semantic
units underlying the components of concepts are ordered
according to thelr "content", so tnat the problem of '"true"
multiple neaning in certain cases may be solved by means of
matching the components of concepts of the sourcs and target
languages on the basls of thelr "semantlc value'.

As an illustration 1let us consider a few equivalent
Enzlish verbs in two different tremslations /a. —-1d, . =12/ of
the iloranic Sura 84, being translutions of arablc verba derived
Trom roots all belonging to the saue class /5 sten —patterns/,
i.e. according tc our assumption naving about the scue
"sementlic value". The "value" of corresponding un:sllsu verbs has

-
been tentutively estimated by the nuaber of diifferent sub-entries
in Chaibers s A;th Century Dictlonury ,/unumbers in braclets,:
arablc Enslish

/a./to split /16/

infatara
/K./to severe  /3/
to deceive /5/
garra
to beguile /4/
to shape /18/
sawlya ,
to fashion /41/
to roast /9/
sala

to burn /30/
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The applied "method" being unsystematic and ad hoc
the example allows no generalilsations but it may illustrate cur
argument that the problem of "™rue" multiple meaning arises in
cases of "expressive language' from the fact that even when the
concents of source and target languages agree there is noc
correlation between their respective components except for
differences between their "value', based on differences on tue
paradigmatic level., Thus e.g. for the concept '"applying heat on
something' two different semantic units could have been
arbitrarily chosen by the two interpreters, as they regarded ta
subsets of synonyms witiin the concepts as unordered. .jy
suggestion 1s that these subsets might be at least partially
ordered by means of the intrinsic value of the seuwantlic units
underlying them and that correlations between them might be
establisned in more objective terms of numeric measures of tnelr

content.
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