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MEANING, WORL COMBINATION AND STATISTICS

Direct data on language units and theilr propexties may be
obtzined by analyzing them in written texts and speech. Taking
into account the ever increasing role of written texts in
every-day life and keeping in mind that they are more acces-
sible for experimental purposes than speech, we found 1t pref-
erable t¢ use them for studying the semantlcs of lexical units.

A word (lexeme) and 1lts meaning are language phenomena,
that is why we perceive words indirectly through their usage
in speech/texts, In written texts words are realized in the
form of specific, visually recognizable word uesages (i.e.
chaing of letters between two blanks in a text line) and
word formgi(i.e. externally similar werd usayes possessing
identical grammatical and semantlc propertieg). For example,
the word cron (table} in Russlan is represented by twelve word
forms (six cases in the singular and Blx cases in the plural)
and, fer a given text, a certain number of word usages. Hence,
a word a8 language unit 18 manilfested in a text through the
whole combination of word forms and word usages from which,
in turn, thie word is abstracted.

Since semantic properties of a word are realized only in
its usage1, and different meanings of a word in the long run
are manifested by different combinations with other woxds, it
iz but natural to analyze the words' semantic properties by
observing 1ts combinatorices.

According to Ch. Peirce?

, one of the founders of semantics,
it is accepted practice in modern linguisties to distinguish
geveral aspects of word semantics. The relation of the word's
material envelope to an cbject in the real world is called the
denotative aspect of the word's meaning; the relation of the
word's material envelope to the notion, triggered by it in our
mind, is called the significative aspect of the word's

meaning; the relation of the word to the person using it is
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called the pragmatic aspect of the word's meaning. Apart from
these semantlc aspects, F. de Saussure has delineated the lin-
guistic aspect of meaning (value), which comprises the whole
complex of the word's relations to other words in the lan-
guage3. In analyzing word combinations we try to describe the
linguigtic aspect cof meaning, because simllarity and dif-
ferences of semantic properties are more clearly manifested

in sihilarity and differences of word combinations. Yet it
should be noted that words are combined with respect to all the
above mentloned aspects of their meaning, the primary impor-
tance heiﬁg attached to the word's correlation with objects
and realitiles, i.e. the denotative aspect of semantics. In
practice one doed not meet a word combination like nepensma-
Hoe xeneao (wooden ircn) or xupnuu ynmbaeTca {the brick is
smiling). This is because such word combinationes do not
correspond to the real world; on the other hand, word conbi-
nations like connune ¢rvetnr (the sun iz shining}, roaysoe
Hedo (blue sky) and so on are frequently met’in texta and
sound quite normal to us, since the lexemes of each such
combination denote definite realities.

It should be noted that in normal discourse (texts) often
and easily only those words are cembined which have meaning
elements or speclfilic semantle signs in common. For exampla,
the words cosume (the sun} and ceermnT (shines) do have
such a common semantic sign, so it is bhut natural that they
will conmbine ona with another. Furthermore, words normally
possess many specific semantic signs which are revealed in
combinations of these words with others. If one considers
word combinations as a function of the semantlc mechanism of
lanquage, i.e. as a specific realization of the semantic
properties of the words being combilned, 1t may be easily con-
cluded that a polysemantic word (a woxd having a great number
of semantic signs) should combine with a greater variety of
lexemes than a word possessing fewer semantic signa, or a term.

To justify this statement, the following statistical
linguistic experiment has been carried out. From many texts
representing different styles of the Russian language were
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extracted, by thorough selection, word combinatiocns with-the
words semna (earth), commme (sun), medo (sky), seeana {star).,
nywa {moon), cepane (heart), pyka (hand), neora (leg}, rnas
{eye}. For each lexeme, one thousand two-word combinations have
been selected from scientific texts, poetry and literary prose,
respectively, that is 27 thousand word combinations in all,
comprising three thousand for each above-mentioned word. Since
in scientific texts words are used as terms and in literary
texts they are polysemantic, then, according to our hypothesis,
the scope of word comblnations in scilentific texts should be
considerably smaller than in literary texts. After extracting
all the relevant word combinations from the texts under study
and counting the different partner words for each thousand word
usages, we received the following results (See Table 1).

Table 1
Results Numbexr of different partner words per
received each thousand of word combinations with
given lexemes in our texts
LeXemeas gcientific literaxy poetry
texts prose
sBeana (star) 229 506 608
nyha {moon} 297 494 594
Hebo (aky) 277 534 627
aeMmna {earth) 275 610 700
conuue  {sun) 268 478 605
rnas {eye) 286 540 599
PYKa (hand) 229 564 &1o
cepane (heart} 195 576 653
Hora {leg) 193 585 643

The data reveal a clear—cut tendency: a sharp increase in
collocaticnal diversity in fiction (prose and poetry) as com—
pared to sclentific texts. Hence, our assumption appears to
have been borne cut by the results of the experiment: polyse-
mantic lexemes have a greater scope of combinations with
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different words than lexemesz used as terms, i.e. monosemantic
words, )

It ghould be underlined that the semantic signs of a lex-
eme , expressed in its combinations, may be specific as well
as general. We [ind specific signs in each new combination
with another word; general signs are found in whole groups of
semantically similar words which combine with the given lexeme,
For example, the specific semantilc =ign of colour, pertaining
to the object denoted by the word mepenmo (tree), may be ex-
pressed seperately by adjectives combining with the word
gepeBQ (tree), such as: seneHee ([green), Gesce {white},
#enroe (yellow), kpacuoe (red) and so on. The general semantic
- 8lgn of the word peperc, the gign of colour, 1ls expressed by
all adjectives dencoting colour which combine with it. Anothex
general semantic sign of the word pepemo may be referred to by'
adjectives of aize like Bonemce (biq), Manerpkoe (small),
orpomece (huge), BHcokce (tall), and so on.

By studying a great number of texts comprising millions
of word usages , one may find dozens of such general semantic
slgns which are expressed in semantically similar words com—
bining with the lexemes under study. It should be stressed that
different words, on the one hand, may not have equal sets of
samantic signs (that depends upon the grammatical and semantic
properties of the words); on the other hand, the eize (volume,
welght) of semantic signs (defined by the frequency of word
usages in relevant comhinations} may also not correspond. 8o,
words having similar meanings ﬂsynonyms] apparently differ from
ocne another not by the presence/absence of certain gemantic signs
in their semanti¢ structure, but by the sizes of these signs.
Besides, the meaning of sach word comprises not a mere set of
slgns, but the signs speclfically ordered in a word structure4.
This order of semantic signs is manifested in the way the word
combinations with the given lexeme are realized in specific
syntactic constructions.

For example, the semantilc sign 'feeling' peculiar to the
meaning of the word uenober (man) may be manifested'in verhbs
like moours (love), zenabugmere (hate), oBORATE {worship) ,
npesuparb {despise) and sc on, which are all capable of com-
bining with the noun uenovex: but this sign may differently
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characterize the meaning of 4enopex, depending on the syntac-—
tic construction in questlon. If the verbs of feeling are used
in syntactic constructions of the type "given noun in the
Noeminative case + verb" {compare: uenckek moSur {the man loves),
yanacEel HeHaBHOMT (the man hates, and so on), then the
semantic sign .manifested by these verbs is active. On the
other hand, the silgn is considered passive when the verbs of
feeling are used in syntactic constructions of the type

"verb + given noun in the Accusative case" {compare:
HeHapHneTk dYefloBeka (to hate the man), JBKTL yestopexa {to
love the man, and so on),In general, semantic signs, when
realized in word combhinations of different syntactical struc-
ture, are considered dlfferent desplte the fact, that they

may be expressed by the same lexemes.

Hence, lexical meanings are defined by generalized se-—
mantic signe which are peculiar to whole groups of words
conbining with the given lexemas. The statistical analysis
of word usage in each group makes 1t pessible "to welgh" the
semantic signs' guota in the given lexeme structure. The se-
mantic structure of the lexeme {i.e. the order of lts semantic
signs) 1s manifested by the distribution of lexical groups
expressing generalized semantlc signs, and by the syntactic
constructions pecullar to the given lexenme.

According to this method, proposed by A.E. Suprun, we
have carried out a statistieal linguistic experiment with the
following eight words: mwene (thought), unea (idea), nodsTue
{notion), Maenme {opinion), ym {intellect), pasym (intelligence),
cosHaane {mind) , Mzmunende (thinking), which, to our mind, are
gquite related in meaning. Our task hae been to define the de-
gree of similarity in the semantic structure of these words
by analyzing empirical data on their colloecatlional properties.
Al]l word combinations with the given lexemes were extracted by
therough selection from Russian texts containing more than twe
million word usages. There were found: 3210 combinations with
the word mumcns (thought), 2087 - with the word nmes (idea),
1245 - with the word nomaTHe (notion}, 881 -~ with the word
ym (intellect), 836 - with the word cosuzanue {(mind), 628 -
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with the word mMHeHne (opinion), 484 - with the word pasym (in-
telligence), 416 — with the word mumnenue (thinking), First of
all, the-word'usages combining with the lexemes under study
were arrangad intoc syntactic constructions of the following
types: MEcne nucarens (the thought of the writer), cyrm
mucan (the essence of the thought), PHCKa’ar: MuHCIE (Lo ex—
prasas thethought), ete. - all in all 1o syntactic construc-
tions peculiar to these lexemes were established. In the
following stage, within these syntactic categories word usages
were arranged into lexical groups, €ach representing a sepa-
rate gemantic sign of the given eight lexemes. We devised the
so-called "semantic questionnaire", the "guestions" relating
to the names of the semantic signe pecullar to the meaning of
cur eight words, and the "answers” belng quantitativa dimen-
gions of each sign (the dimensicrs are given by the fregquency
of word usages having this or that semantic sigh).

The group of lexemes under conzideration, with the given
syntactic coénstructions, ls characterized by 72 semantic signa
each of them beilng represented by a lexical group with a cer-
tain number of word usages {(from 2 to 1218)}. The frequency of
word usages taken from our texte expresses quantitatively ths
dimensionsg of the corresponding semantic signs.

However, aince word freguencles differ with texts, the
dimensions of semantic signs should be expressed not only
by the definite frequencies of word usages which fall into
the specific lexical groups but also by the proportion of
frequencies in per cent in relation to the general frequency
of all word usages with each given lexeme.

Table 2 shows the 2¢ most significant (by size) semantic
signs characterizing the meaning of the words under study;
the word usages of each group constitute not less than 2 per
cent of all word usages extracted from our texts; each of the
.remaining 52 signs, not shown in Table 2, constitute a pro-
portion of word usages equal to 1 per cent or even less.

By comparing the data of Table 2, we get information
about similarity or difference in the sizes of corresponding
semantic signs of the lexemes under study.
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w o (Lexical group
Pronominal adjectives 468 241 115 162 112 3% 5%
{(that, my etc.) 15 12 18 13 13 9 7
Intellect (clever, 1o2 83 2 47 22 7 12
sensible etc.) 3 4 a] 4 2 1 1
Totallity {group, 123 53 6o 18 9 9 42
collective etc.) 4 3 1o 1 1 2 5
Distinctiveness (oh- 83 895 9 54 12 12 9
viocus, visible etc.} 3 4 2 4 1 2 1
Qualitative {good, had | 298 155 4o 85 74 22 33 2
etc.) 9 8 6 7 8 5 4
Size (big, small etc.) | 79 71 16 33 69 15 26

3 3 3 3 8 3 3
Names (man, writer, 112 36 38 15 57 28 &8
boy etc.) 4 2 6 1 8 [ 8
Proper names (Peter, 177 130 97 11 4o 6
Pushkin etc.) 6 6 16 1 5 1
Intelligence (concep- 28 86 3 52 3 1
tion, theory ete.) 1 4 o 4 o o
Quality (fidelity, 6% 18 5 2o 38 16
narrowness etec.) 2 1 1 2 4 k!
Process (development, 139 9h 18 48 2o 27 ]
movement etc.) 4 5 3 4 2 G 2
Intelligence 79 46 3 32 7T 3
3 2 o 3 1 7

Motion (ko go, to run 122 53 9 20 24 13 12
etc.) 4 3 2 2 3 2 3
Existence (to be,to 131 95 19 53 23 26 24
live etc.) 4 S 3 4 k| [ 6
Intelligence (to think,| 57 51 11 31 28 17 1o
to decide etec.) 2 2 2 3 3 4 2
Intelligence (to ex- 179 90 31 28 12 9 7
press etc.) 6 4 s 2 1 2 2
Displacement (to pull, 95 47 12 56 12 1o 5
to carry etc.) 3 2 2 5 2 2 1
Intelligence {to seek 33 4o 15 16 15 9
etc.) 1 2 2 1 2 2
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Table 2 continued

6 | Motion .27 29 6 19 27 1 44
1 1 1 2 3 o 5

Displacement 34 24 7 34 8 8 32
1 1 1 3 1 2 4

-

S

Note. In the 1sft column, the numbers from 1-6 stand for the
following types of syntactic construction: 1. adjective
+ given noun {good idea), 2. given noun + other noun
dependent con it (thought of the writer), 3. other noun
+ given noun in the Genitive case (narrowness of tha
thought), 4. given noun in the Nominative case +:Verb
(the idea lives), 5. verb + given noun in the Accusative
cage (to express the thought), 6. verb with prepcaition
+ given noun in an ohligue case (to seek for the idea) .
In these syntactlc constructions we met the most signii-
icant (in terms of frequency) groups of word usages in
combination with the given nouns. Cpposite each group
of word usages there are two rows of numbers: the upper
row shows the fregquency of word usages of the given group,
the lower row shows the wolume of -these numbers in pro-
portion to the sum of word usagaes with the given noun
expressed as a percentage.

To measure the degree of similarity in the meanings of
words by semantic signa, we use the statistical formula of
the coxrelation rat105=

E{xi - f)(yi - ¥
r

| o e, - %Py -9
where, r-correlation ratio (relation measure}, Xi and yi — the
definite sizes of the semantlic signs in pairs of compared words,
¥ and ¥ - the average sizes of semantic signs, With the help
of the correlation ratic the relation measure is expressed
within the limits of -1 to +1. The closest measure of direct
relation of two objects is +1. Hence, a result nearer to +1 tes-—
tifies closer direct relation of the two objects compared. -

By calculating the relation ratioc between combinatory pro-
perties of each pair of words in our group, we got the results
shown in Table 3.
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MEICTTE
{thought} 0,93 0,85 0,84 0,84 0,71 0,64 0,61
HIOes
{idea) 0,8 0,86 0,77 0,65 0,61 0,62
MHEeHHe
{opinion) 0,62 0,72 0,51 0,65 Q,36
NCHATHE
(notion} Q,72 0,61 0,60 0,57
M
{intellect} 0,74 ©,72 0,57
pasayu
(intelligence) 0,60 0,74
COSHanHe
{mind) 0,43
MERLNIEHEHE
{thinking)

The highest relatlon incidence (by combinatlion of all
semantic properties realized by our elght words in texts)
was found for the lexemes mmons (thought) and mmen (ldea)

- 0,93, umen (idea) and nneRTHE (notion) - O,B6; the
weakest relation lnecidence was determined for the words
Meenve {opinion) and wmemwienne {thinking) - 0,36, cosHanue
{mind) and MemmerHe [(thinking) - 0,43.

These results may be used for interpreting such semantic
phenomena as synonymy: words with high relation incidence
{correlation ratio of the order 0,7 or higher) may be con-
gidered as strong synonyms, while words with low relation
incidence may be coneidered as weak synonyms. In our analys-
is words are classified not on the principle "synonym / not
synonym”, but rather by the degree of synonymical relations
determined between these words, i.e. on the basis of experi-
mental analysis of their combinationss.
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