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The aims of the study:
·  formalization of the procedure of the analysis of sense structure of words;

·  analysis of sense structure of verbs denoting mental process in Russian and in English.

I. THEORETICAL BACKGROUND

In contemporary semantics a broad distinction is drawn between denotational (referential) approach and language-intrinsic (or language-immanent) approach. This distinction follows from the opposition of two aspects of meaning: denotation and sense. As a rule the analysis of denotation results in the description of specific properties of extralinguistic objects denoted by a word (e.g. B.Pottier’s analysis of the field siege (chaise, fauteuil, tabouret, canape, pouf — chair, armchair, stool, sofa, pouf) is known to result in the distinction of such concrete and unique denotational components as S1 — with back, S2 — with legs, S3 — for a single person, S4 — for sitting, S5 — with arms, S6 — made from hard material). 

The procedure proposed in the study is based on the principles of language-immanent approach in semantics (cf. E.N.Bendix, E.Coseriu, H.Geckeler, J.Lyons, J.Apresjan, A.Ufimtseva). It is assumed that it is definition of sense in terms of a limited number of semes that can provide the description of the semantic system of language. 

Sense (being opposed to denotation) is considered as linguistic (language-immanent) meaning expressing the most essential features of an object denoted by a word. 

Sense components, or SEMES (semantic markers in Katzian semantics; classemes in B.Pottier’s and A.Greimas’s approach) — such as abstract – concrete, definite – indefinite, etc. — reveal structural relations within semantic system. They are few in number and recur throughout the entire vocabulary. Semes are represented as binary / tertiary oppositions. For example, the seme definite – indefinite  has binary structure: definite is the positive value (variant) of the seme; indefinite is the negative value (variant). 

At present there is no elaborate integral method of the analysis of sense structure of lexemes, and traditionally semantic analysis is carried out only on the paradigmatic level of the lexicon. In this study an attempt was made to propose the technique of the analysis of sense structure which involves the description of both syntagmatic relations (in particular, interrelations of semes and semantic concord of lexemes in the text) and paradigmatic relations in the lexicon (the structure of semantic fields).

II. SEMANTIC FIELDS SUBJECTED TO ANALYSIS

The technique was applied to the fields of verbs denoting mental process in English and Russian.

( English (13 verbs): think, reflect, consider, brood, meditate, muse, ponder, contemplate, mull (over), pore (over), deliberate, reason, puzzle (over);

( Russian (36 verbs): вдуматься – вдумываться, додумать – додумывать, думать – подумать, задуматься – задумываться, недодумать – недодумывать, обдумать – обдумывать, обмозговать – обмозговывать, передумать – передумывать, призадуматься – призадумываться, продумать – продумывать, раздуматься – раздумываться; мозговать, мыслить, надуматься, позадуматься, подумывать, пораздумать, пораздуматься, поразмыслить, поразмышлять, порассуждать, раздумывать, размышлять, рассуждать, соображать.
III. RESULTS ACHIEVED 

A. Representation of sense structure of words

The procedure of the analysis comprises two stages: analysis of definitions and contextual analysis.

1. analysis of definitions (exposure of semes relevant to lexemes constituting a field)

Lexemes in a semantic field are presented as standing in opposition to one another, and as being discerned by semes acting as their distinctive features. It is admitted that the meaning of a lexeme is more or less adequately represented in a dictionary, and that a lexicographic definition contains the manifestation of sense components forming the most relevant part of the meaning of a word, and it is possible to extract segments where the components in question are explicated. Thus, the first step of the analysis is 

( segmentation of definitions given in dictionaries

For example, in the definition of the verb 

brood — to spend time thinking anxiously or sadly about something 

the segment to spend time thinking expresses the idea of duration of mental process, thus, it manifests the component durable; the segment anxiously or sadly  shows that the process of thinking is emotional, it corresponds to the component emotional; the component directed is explicated by the segment about something stating the existence of an object of thinking.
In the definition of the verb 

раздумывать — много, напряженно думать, размышлять, долго не приходя к решению (to think much, intensively, to reflect without reaching a decision for a long time)

the segment долго не приходя к решению (without reaching a decision for a long time) stating the purpose of thinking (that is reaching a decision) manifests the component purposeful; the segment долго, много (for a long time, much) manifests the component durable, and the segment напряженно (intensively) showing the manner of thinking  manifests the component intensive.
The next step of the analysis is 

( comparison of definitions and exposure of distinctive components — semes

Segments of definitions which are supposed to be the manifestations of semes are compared and grouped, for example: these segments express the idea of intensity or unintensity thus manifesting the positive and the negative values of the seme intensive – unintensive:

intensive – unintensive
intensive — deeply, at length, seriously, serious (thought); серьезно (seriously), необходимость серьезных размышлений (the necessity of serious reflection).
unintensive — немного (a little), несколько (slightly), недостаточно (not enough).

This grouping yields lists of semes. It was discovered that there are 4 semes of distinctive nature constituting sense structure of verbs denoting mental process both in English and in Russian: 

directed – undirected (d / -d); 

durable – transient (l / -l); 

purposeful – unpurposeful (p / -p); 

intensive – unintensive (i / -i); 

the seme emotional–unemotional (e / -e) is also relevant for the verbs in English, and the seme initial–ultimate–intermediate (i /u /- iu) — for the verbs in Russian.

These semes are of binary structure thus having two values (the positive and the negative), except for the last one, which has three values and is therefore characterised by  tertiary structure.

As a result, definitions for all the verbs are presented in the semic form, for example:
	brood — mental process +
	раздумывать — mental process +

	directed;
	undirected;

	unpurposeful;
	purposeful;

	durable;
	durable;

	unintensive;
	intensive;

	emotional;
	intermediate;

	{D; -P; L; -I; E}.
	{-D; P; L; I; -iu}.


The absence of markers of either values of a seme in a definition is considered as the realisation of the negative value.

Additional analysis was carried out for derived verbs in Russian: it implies the establishment of relations between derivational morphemes in the structure of the verbs and semes constituting the sense of these lexemes.

2. contextual analysis (description of sense structure of each lexeme in a field)

When speaking of components constituting the semantic structure of language, it is necessary to take into consideration the distinction between two types of linguistic categories, namely, between covert and overt categories (the distinction is known to have been introduced by B.L.Whorf). Overt (or purely grammatical) categories are said to have specified formal markers, e.g., suffix ‘-s’ is the formal marker for plural in the grammatical category of number in English. Semes are treated as covert categories, which don’t have highly specified formal means of explication and are actualised only in certain contexts. Therefore, contextual analysis is indispensable, and the traditional componential approach based solely on lexicographic data (cf. B.Pottier, A.Greimas, J.J.Katz and J.A.Fodor) can not be effective in the study of semes. It is contextual analysis that provides detailed information on the properties of semes and systematic description of the means of contextual marking.

In order to study contextual usage of lexemes over 3000 occurrences of verbs denoting mental process were selected from the corpora of English and Russian texts containing 4.000.000 items for each language.

The first step of contextual analysis is

( description of particular contextual meanings of lexemes in terms of semes

To fulfil this task, it is necessary to distinguish contextual markers indicating what semes are actualised in particular occurrences of the verbs in the text. According to semantic amalgamation rules introduced by V.G.Gak, there is a certain type of syntagmatic relations which can exist between lexical items within a word-group, this relationship (semantic concord) implies repetition of a seme in the meanings of these lexical items. For example, if one takes the word-group brood sadly, one can find the component emotional in the meaning of the verb and of the adverb. Similarly, there is a repetition of the component ultimate in the word-group додумать до конца (to think out up to the end). In these cases the semes in the meaning of the verbs are considered to be lexically marked. The following means of explication of semes (contextual markers) were taken into account in contextual analysis: lexical, morphemic, grammatical, syntactic markers.

For example, in the sentence 

Irene ... went out to the carriage, James brooding over her closely... [J.Galsworthy] 

the value directed in the meaning of the verb brood is marked by the object  her, which indicates the content of thinking (the issue the doer of the action is thinking about); durable is marked grammatically by the form of the verb (brooding over), the participle here denoting the action in progress; intensive is marked by the adverb closely expressing the manner of thinking. Contextual elements marking the semes  purposeful – unpurposeful  and emotional — unemotional can’t be found in the sentence: the absence of contextual markers is considered as the realisation of the negative values of semes. Thus, the meaning of the verb brood in this sentence is presented in terms of semes in the following way: {D; -P; L; I; -E}.

Similarly, in the sentence 

(Что ответить?(— раздумывал Мышецкий... [В.С.Пикуль] 

(What answer to give?( — reflected Myshetsky... [V.S.Pikul]

the value directed in the meaning of the verb раздумывать is syntactically marked, as the sentence contains direct speech (Что ответить? (What answer to give?)), expressing the content of thinking (the issue the doer of the action is thinking about),  purposeful is marked by the same contextual element, as it also indicates that mental process is aimed at finding an answer; durable is morphemically marked by a confix раз–ыва– expressing duration; there are no contextual markers for the semes intensive – unintensive, initial – ultimate – intermediate, thus this semic form corresponds to the meaning of раздумывать in the given sentence: {D; P; L; -I; -iu}.

In such a way each occurrence of the verbs of mental process was analysed, so the procedure yields sets of particular contextual meanings which were described in terms of semes.

It should be noted that in some contexts one has to deal with neutralisation. It means that in certain cases oppositions of the values of semes (namely, durable – transient and purposeful – unpurposeful) are suspended, as in the sentence 

Сергей посидел, подумал: (Он прав: надо бежать отсюда...( [В.С.Пикуль]

Sergei kept sitting and thought / thought for some time: (He is right: it is necessary to escape from here...( [V.S.Pikul], 

where the seme durable – transient is neutralised. Here the context allows two quite opposite meanings: on the one hand, подумать is the perfective form of думать meaning to think, on the other hand, подумать means to think for some time. In the semic forms neutralisation is indicated by a zero mark (0).

At the same time, the following correspondences were taken into account: the use of one contextual marker to explicate several semes; the use of several contextual markers to explicate one seme.

In accordance with the frequency of explication two types of semes were distinguished: contextually dependent semes and presuppositional semes.

As a result, various means of explication of semes in English and in Russian were described and comparative analysis was carried out.

The next step of contextual analysis is 

( exposure of sense structure of each lexeme and representation of sets of particular contextual meanings of lexemes in the form of tree–structures

The tree-structures for the verbs brood and раздумывать are given below.

brood


       P                                                           -P


      -I                              I                                                            -I


      -E                           -E                                      E                                         -E


      D                  D                 -D                 D                   -D                   D                -D


     0L          L          0L            L          L           0L             L           L         0L            L

   0,041     0,061     0,020     0,020     0,061     0,102      0,061      0,184     0,102     0,347

раздумывать
                                                                           -iu

                                                                             I

                                                   D                                                 -D

                                       L                 0L                            L                       0L

                                 P          -P          P               P          -P           0P           P

                             0,265        0,5       0,015      0,059     0,029      0,118     0,015
Each path of a tree corresponds to a particular contextual meaning of a word (frequency of occurrence of particular contextual meanings is given at the bottom of a tree). Thus, the verbs brood and раздумывать have 10 and 7 contextual meanings, respectively.

It is assumed that semes constituting the sense of words form hierarchically arranged structure. The role of semes can depend on the frequency of their manifestation in the context. The rules of structuring of sense components  are as follows.

1. Semes which are most frequently actualised in the context are considered as the most significant ones (they occupy the root-point / upper levels of a tree). 

2. Semes which are less frequently actualised in the context are considered as less significant ones (they occupy lower levels at the bottom of a tree). 

3. Neutralised semes are considered as the least significant ones.

B. Formal Representation of Field Structure

The approach developed in the study is based on the assumption that lexemes constituting a semantic field are characterised by sense proximity relationship. Quantitative measurement of sense proximity is considered to be the task of great complexity, as it implies measurement of objects characterised only by qualitative features. The solution which has been proposed assumes the application of mathematical apparatus used in the theory of image recognition provided that the meanings of lexemes are described in terms of semes.

Quantitative evaluation of sense proximity of verbs of mental process in English and in Russian was obtained with the help of Hammingian measure Dvivj which determines sense proximity through the number of semes distinguishing particular meanings of two lexemes:

                                                                              n
Dvivj  =  ( |skvi – skvj|;

                                                                            k=1
vi, vj — lexemes of a semantic field, particular meanings of which are compared;

skvi, skvj— code values
 attached to variants of semes s1 ... sn which constitute the sense of lexemes in a semantic field; 

n — total number of semes exposed in a semantic field.

Association coefficient Svivj was also used:
Svivj = m / n; 0 ( Svivj ( 1; 

m — total number of semes shared by two lexemes in a semantic field; 

n — total number of semes exposed in a semantic field.

Hammingian measure and association coefficient were applied to determine sense proximity in each pair of verbs in the given semantic fields. 

Data can be presented in the form of diagonal matrixes or  nets with labelled arcs.

The tables below illustrate the procedure for the pairs ponder — brood, мыслить — поразмышлять.

ponder {D, P, L, I, -E} — brood {D, -P, L, -I, E}

	
	Semes sk (k=1, ..., 5)
	
	

	
	s1
D/-D
	s2
P/-P
	s3
L/-L
	s4
I/-I
	s5

E/-E
	                n
Dvivj = ( |skvi – skvj|

              k=1
	           m
 Svivj = — 

           n

	vi (ponder)
	1
	1
	1
	1
	0
	
	

	vj (brood)
	1
	0
	1
	0
	1
	
	

	|skvi – skvj|
	0
	1
	0
	1
	1
	3
	0,4


мыслить {-D, P, -L, -I, -iu} — поразмышлять {D, -P, L, I, u}

	
	Semes sk (k=1, ..., 5)
	
	

	
	s1
D/-D
	s2
P/-P
	s3
L/-L
	s4
I/-I
	s5

i/u/-iu
	              n
Dvivj = ( |skvi – skvj|

              k=1
	           m
 Svivj = — 

           n

	vi (мыслить)
	0
	1
	0
	0
	2
	
	

	vj (поразмышлять)
	1
	0
	1
	1
	0
	
	

	|skvi – skvj|
	1
	1
	1
	1
	2
	6
	0


In the given examples the (roles( of semes in the sense structure of lexemes were considered to be equal. As this assumption contradicts observed linguistic data (the hierarchy of semes was ignored), additional weights corresponding to the rate of significance of semes should be introduced.

The frequency of occurrence of lexemes in the texts was taken into consideration in order to obtain the description of field structure, i.e. to distinguish nucleus and periphery. The verbs think (0,654), reflect (0,131), consider (0,073) and подумать (0,384), думать (0,340) form nuclear parts of the fields, and the other verbs occurring less frequently belong to peripheral parts of the fields. The verbs which belong to the nuclei have much more contextual meanings than, for example, the verbs brood and раздумывать (the verb think has 31 contextual meanings, reflect — 18, consider — 14; the verb думать has 26 contextual meanings, подумать — 16). They may be said to absorb most of contextual meanings of the verbs of mental process in general.

IV. POSSIBLE APPLICATIONS
Though the technique proposed in this study cannot claim to provide an integrated description of the semantic structure of natural language, it proved to be effective in the analysis of the semantic fields of different language systems. The results of the research can be relevant to structural semantics (description of semantic relations, elaboration of formal representations (frames, thesauri)), they may be applied in lexicography, computational linguistics and language teaching.

The results of this research were presented on the Seminar on Computational Linguistics (Tuebingen, 1996) and Summer School on Computational Linguistics and Represented Knowledge (Tuebingen, 1999).

� Evidently, the integral seme (archiseme) mental process was taken into account in the two languages.


� This aspect of the study has been introduced and developed recently.


� Most semes in our case have binary structure, thus the code (1( is attached to the positive variant, the code (0( is attached to the negative variant. The seme initial–ultimate–intermediate having tertiary structure was treated in the following way: i ( (1(, u ( (0(, -iu((2(.





