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CONCEPTUAL NETWORKS 

AND THE PHENOMENON OF POLYSEMY
Svitlana A. Zhabotynska
ABSTRACT
This study represents methodology applicable in construing and further analyzing the conceptual networks of polysemy. The key idea is that construing conceptual networks, which arrange information manifested with various linguistic units, employs universal tools – a limited set of highly abstract propositional schemas that belong to the five basic frames. While the number of such propositional schemas in a conceptual network depends on the specific information which is structured, the types of schemas remain the same, which introduces more formality into the semantic analysis. The paper demonstrates how this idea works in the analysis of a polysemous word, and how its diverse and multiple senses obey  certain formal algorithms prescribed by the propositional schemas.
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INTRODUCTION
Cognitive linguistics puts the study of meaning squarely in the forefront of linguistic enquiry, on a par with the study of the formal structuring of language. A particular concern has been the study of polysemy, and it is noteworthy that cognitive linguistics has made serious attempts to give principled and systematic account of the multiplicity of meanings typically associated with the given linguistic form. J.R. Taylor, who made this observation (1990, 524), mentions the “classical” studies of the polysemous proposition over (Brugman (1988), Lakoff (1987)), and the verb particles up and out (Lindner (1981)). Since the the 80ies of the last century, the scope of works by Western scholars concerned with the phenomenon of polysemy has considerably increased. In East European linguistics, where the studies of polysemy have a much longer history rich in valuable insights and detailed accounts (see, for instance the works of Y.D. Apresyan (1992) and the numerous representatives of his school), this topic remains in the focus of attention (among the recent works one of the most notable ones is that of A.A. Zaliznyak (Зализняк (2006)). The unceasing interest to the phenomenon of polysemy is quite understandable. On the one hand, this is a vivid example of the asymmetry under which one linguistic form has several related meanings, and thus the studies of polysemy shed light on the system of linguistic forms. On the other hand, the related meanings belong to our conceptual system, and presumably the patterns of their relations are structures inherent in the mind and intended for processing information. The problem of exposing these patterns is actually posed in any cognitive study on polysemy (see Dominek & Rice (1995), Langacker (2000), Taylor (2006) among others). However, the construing of polysemous networks remains methodologically vague. The deficiencies, as I see them, are of two kinds: (a) the types of links between the word meanings, or senses, are not general enough to be applied universally; (b) these links look like sporadic, and their coexistence in a coherent conceptual network is not accounted for. 
This paper aims to show that the formal procedure of construing conceptual networks which is applicable for the analysis of various semantic data can be also adopted for the analysis of polysemy. Below, Section 2 presents the methodological principles of construing conceptual networks, and Section 3 demonstrates how these principles are applied in the  study of polysemy.
CONCEPTUAL NETWORKS: PRINCIPLES OF CONSTRUING
One of the most fundamental methodological principles of cognitive linguistics is converging evidence from multiple sources (Langacker (1999), 26). Therefore, the basic methodological postulates are expected to be applicable to the analysis of diverse empirical data – those representing various phenomena of language and speech. Such universality of methodological media agrees with the definition of a schema. 
According to R. Langacker (1987, 492), structure A is a schema with respect to structure B when A is compatible with the specifications of B but characterizes corresponding entities with less precision and detail. The relation between A and B is equivalent to that between a superordinate and subordinate node in a taxonomic hierarchy. As T.C. Clausner and W. Croft (1999, 4) note, schemas are basic “abstract” structures that recur in our construals of the world, and appear to play a fundamental role in various cognitive semantic processes. Under the extended definition provided by S. Kemmer (Kemmer (2003)), “Schemas in language are generalizations extracted from linguistic forms and meanings. A schema is a cognitive representation consisting of perceived similarities across many instances of usage. Schemas are essentially routinized, or cognitively entrenched, patterns of experience. They arise via repeated activation of a set of cooccurring properties; once sufficiently entrenched they can be used to produce and understand linguistic expressions. Linguistic expressions are categorized by schemas in production and comprehension; in other words they are licensed to occur by those schemas. In this way expressions are linked to the knowledge structures that produce them and make them interpretable”. In language, there exist individual schematic entities (image-schemas) and schematic structures. Both may have “different degree of schematicity, i.e. the degree of abstractness that is to be attributed to a person’s representations of the formal and semantic poles of the signs of his language” (Taylor (1990),  533). 
In a number of my studies (Жаботинская (1999), (2002), (2003), (2004) (2005), (2006), (2008), Zhabotynska (2002), (2004) among others) done in the fields of frame semantics (see Fillmore (1968), (1977), (1982)) and construction grammar (see Goldberg (1995), Croft (2002)) I develop the conception of the basic frames as conceptual structures that have the highest degree of schematicity.  Ch. Fillmore (1982, 111) defines a frame as “any system of concepts related in such a way that to understand one of them you have to understand the whole structure in which it fits”. A frame may be understood as a coherent set of propositions (Панкрац (1992), 25). A proposition which includes two related concepts – the logical subject (the target), and the logical predicate (that characterizes the target) – is interpreted as a minimal frame or as a constituent element of a larger frame. 

Under the conception of the basic frames, the “skeleton” structure of our information system is represented by the conceptual network formed by the five basic frames – the Thing, the Action, the Possessive, the Identification, and the Comparison ones. The frames are called basic because they demonstrate the initial, most schematic principles of categorization and organization of information which humans acquire from the experienced world and manifest with language. Frames are not some entities; they are instruments with the help of which our mind processes and arranges information. The basic frames are reconstructed via the analysis of diverse linguistic phenomena which concern lexical, derivational, syntactic, and part-of-speech meanings [the description provided below is taken from the work (Жаботинская 2008)]. The basic frames are constituted by propositional schemas whose types are defined by the frames they belong to.

The Thing Frame arranges information about the inherent properties of a thing entity (SOMEBODY /SB/ or SOMETHING /STH/). It is represented by a set of propositions where the thing and its property are combined by the link is/exists. Such propositions are called being schemas which, depending on the category of the thing’s property, have several variants. 

· Quantitative schema “SB/STH is THAT MANY-quantity”: The players are five > five players > the five ‘basketball team’. 

· Qualitative schema “SB/STH is SUCH-quality”: The girl is beautiful > a beautiful girl > a beauty.  .
· Locative schema “SB/STH is(exists) THERE-place”: The man is/lives in London > a Londoner. 
· Temporative schema “SB/STH exists THEN-time”: These holidays exist in winter > winter holidays. 
· Mode of existence schema “SB/STH exists SO-mode of being”: The boat is afloat.
The properties of a thing may obtain the assessment SO: exactly-approximately, more-less, true-false, good-bad, etc. The thing frame serves as a foundation of the part-of-speech system (see Жаботинская (1992)).


The other frames represent relations between several things, and information about them may be further specified with the Thing Frame. 
The Action Frame is identified through a proposition which includes SB/STH-agent and the action performed by it. The latter is manifested with the verbs does: acts/makes. Such a proposition is an action schema. This schema acquires three variations.

· State/Process schema “SB/STH-agent acts” is exposed in syntactic units with intransitive verbs. The term acts is applied in the meaning ‘maintains or changes its own property (quantity, quality, place or mode of existence) at a certain moment or period of time; cf. to double ‘to be double’ and ‘to get double’, to sit, to hang, and to run. Maintaining the property is a state, changing the property is a process.
· Activity schema, which has the link acts upon, models an act expressed with transitive verbs. Such an act may be of two types. On the one hand, it is a physical or mental contact between the agent and the patient, when the patient does not undergo changes: “SB/STH-agent acts upon SB/STH-patient”: This person takes/reads smth > taker/reader. On the other hand, it is the influence of the agent (or the instrument) upon the patient. As a result, the patient undergoes changes: the agent makes it SUCH. Therefore, the patient turns into the affected: “SB/STH acts upon SB/STH-affected”: This machine washes dishes > dish-washer.
· Causative schema, which includes the link makes, represents the act of creating a new thing (factitive, or effected) by the agent (or the instrument) that becomes the causer: “SB/STH-causer makes STH-factitive”: This machine makes coffee > coffee-making machine > coffee-maker.

Action schemas may be extended with additional semantic roles from the conventional list (see, for instance, Fillmore (1968), (1977), Goldberg (1995)). Expressed with the respective propositions, the roles may be grouped as follows: (1) acts/makes with – the circumstance (attendant, aid, instrument): He came with a friend. He has prepared the paper with his secretary. He cut his finger with a knife; (2) acts/makes because of – the stimulus (goal, cause): He has come because of the book (which he wanted to take). He was late because of rain; (3) acts/makes if, in spite of – the  prerequisite (condition, concesssion): If there is wind / in spite of wind, we will put out to sea; (4) acts/makes to, for – the recipient (addressee, benefactor / malefactor): He sent a letter to Jane. He made a pie for Jane. He prepared poison for Jane. Propositions of the Action Frame may be also extended with the locative and temporal slots that belong to the Thing Frame: (5) acts/makes there, from there, to there – the locative (source, path/place, goal): I ran from my house through the field to the river; (6) acts/makes since (from), then, till then – the temporative (beginning, duration, end): The party lasted from 6 p.m. all night  long till early morningt. 


The Possession Frame includes the generalized roles “the possessor” and “the possessed” related by the link has. The structure “SB/STH-possessor has SB/STH-possessed” is the possessive schema. Its variants appear due to specification of the generalized roles.

· Part-whole schema “SB/STH-whole has STH-part”: The vehicle has for wheels > a four-wheel vehicle > a four-wheeler. The part is not autonomous; it always belongs to the whole.

· Inclusion schema “SB/STH-container has STH-content”: This bottle has milk > a bottle for milk > milk bottle. The content, being an autonomous entity, may exist within and outside the container. Under week possession, when the content itself may become a possessor, the schema acquires the additional variant “STH-content has STH-container”: This milk [has] / is kept in a bottle > bottle milk. The inclusion schema may be considered as an offspring of the locative schema in the Thing Frame.
· Ownership schema “SB/STH-owner has SB/STH-owned”: The father has a daughter. The owned and the owner are united by some “shared territory” of their existence. Provided the owned is autonomous enough, it may become the possessor – “SB/STH-owned has SB/STH-owner”: This daughter has a different father. 

The diverse scope of possessive relations may be eventually reduced to the five types   mentioned above (see in detail Zhabotynska (2004a), Жаботинська (2006а)).

The Identification Frame, which includes two things joined by the link is, models the relation “SB/STH-identified is SB/STH-identifier”. This relation represents a generalized identification schema whose variations result from changing the identifier. 

The Identification Frame, which includes two things joined by the link is, models the relation “SB/STH-identified is SB/STH-identifier” provided in the generalized identification schema. Its variants – the personification, classification, and characterization schemas – result from changing the identifier:

· Personification schema “SB/STH-identified is STH-personifier” includes a proper name that functions as the personifier: This city is New York > New York City;

· Classification schema “SB/STH-identified is SB/STH-classifier” relates the identified with a member of some class – biological, societal, professional, functional, etc. In English, the classifier is signified by the indefinite article or its equivalent. An entrenched, i.e. frequently used name of a class may become the prepositional attribute: Brown, a professor > Professor Brown;

· Characterization (Specification) schema “SB/STH-identified is SB/STH-characterizer” relates the instance to itself: the characterizer is the same instance (the identified) which obtains some characteristics. In English, the characterizer is signified by the indefinite article or its equivalent: Peter is the boy in the picture. 

The Comparison Frame, which is an extension of the Identification Frame, includes the link is as that joins two roles – the compared (target, or referent) and the correlate (source). This frame is represented by the comparison schemas of identity, similarity, and likeness where the link undergoes modifications. 

· Identity schema “SB/STH-compared is (as) SB/STH-correlate” is the conceptual foundation of metamorphosis. The link is (as) relates the entity to itself, i.e. the correlate, being co-referential with the compared, is the same entity with its additional, subsidiary property, e.g.: This scholar is (as) a musician. Cf. Russ. Этот диван есть (как) кровать> диван-кровать. Эта царевна есть (как) лягушка > Царевна-лягушка. 
· Similarity schema “STH-compared is as SB/STH-correlate is the conceptual foundation of analogy which exhibits the shared features of entities that belong to one and the same conceptual domain. E.g. This woman is as Mona Lisa (the domain “Humans”). These boots are as those worn by Wellington > Wellingtons (the domain “Footwear”); cf. Russ. Эта шапка есть как шапка Буденного > буденовка.

· Likeness schema “SB/STH is as if SB/STH” is the conceptual foundation of metaphor which exhibits the shared features of entities that belong to different conceptual domains, e.g. This man is as if (like) a frog > a frog-like man > a frogman (the domains “Humans” and “Animals”).

The five basic frames integrate into the conceptual network (Fig. 1) that combines all propositional schemas within a coherent whole. These schemas, whose number is limited, may be applied as “building material” for construing conceptual networks that arrange information within semantic spaces represented by meanings of individual words, lexical groups and fields. 
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Fig. 1. Integration of the basic frames
CONCEPTUAL NETWORKS OF POLYSEMY

The technique described below demonstrates that the methods of conceptual analysis grounded on the objective linguistic data are compatible with the traditional methods of semantic analysis, and become a valuable supplement to the latter. 
Stage 1. Listing the senses of a polysemous word which are obtained from various lexicographical sources. E.g. FLY I n (the analysis of verb meanings is nor provided, since it is beyond the technical scope of this paper): (1) a kichen fly; (2) ent. a small flying insect with two wings; (3) fishing sth made to look like a fly, that is put on a hook and used as bait to catch fish, a spoon-bait; (4) obs. a spy; (5) уст. a parasite;  phraseological meanings: (6) a fly in amber museum rarity; (7) a fly in the ointment the only thing that spoils sth and prevents it from being successful; cf. Russ. ложка дегтя в бочке меда; (8) a fly on the wheel a person who exaggerates his/her importance or influence; (9) to be/look a fly in milk to contrast with the background; (10) to break/crush a fly upon the wheel to spend much effort for fighting sth unimportant; cf. Russ. стрелять из пушки по воробьям; (11) she wouldn’t hurt a fly she won’t harm the smallest creature; (12) to rise to the fly to swallow the bait, to respond to sth attractive;  FLY II n (13) a flight, quick movement in the air with the help of wings  – to have a fly in an aeroplane; (14) the distance of a flight; (15) (to catch a train) on the fly to do sth quickly while sth else is happening, and without thinking about it very much; (16) coll. a jump; cf. in sport:  long fly; (17) obs. a one-horse hired cab; (18) tech. a pendulum; (19) pl theatr. gridirons; (20) length of a flag; (21) end of a flag; (22) a piece of material that covers the entrance to a tent; (23) the rotating part of a windmill, etc.; (24) usu pl an opening down the front of a pair of trousers/pants that fastens with a zip or buttons; (25) textile ind. a runner in a combing machine; (26) textile ind. a reel; (27) marine compass card; (28) = fly-leaf,  polygr. an empty, page, quickly turned over, at the beginning or end of a book; (29) = fly-wheel, tech. a heavy wheel in a machine or engine that helps to keep it working smoothly and at a steady speed. (The order of senses is that which is provided in the dictionaries – БАРС: 620; АРС: 296; LDCE: 234).

Stage 2. Construing the conceptual network of polysemy: arrangement of meanings in accordance with the propositions of the basic frames (Fig. 2). The conceptual network, identified as radial-lineal (Y.D. Apesyan’s term), demonstrates the types of relations between various meanings of the word. In semantic word-formation these types of relations are compatible with different nominative techniques. In the analyzed example such techniques are:  metaphor – senses {4, 7, 8, 9, 10, 11, 12} and {20, 21, 22, 23, 24}; analogy – senses {3,6}; metonymy – senses {17, 18, 19, 25, 26, 27, 29}, where the agent is named via the respective process, and {14}, where the distance is named via the way of movement; narrowing of meaning – sense{5}; broadening of meaning – senses {2} and {13, 16, 15}. The prevailing patterns of polysemous extensions are metaphor and metomymy.
The network model helps to establish the direction of derivation. According to the theory of prototypes, in synchrony the most central sense is that which is the most salient one.  It comes to the mind first, it is most frequently used, and it is most basic in its capacity to clarify the other senses (Dirven & Verspoor (1999), 31). Presumably, in the analyses example the central meaning is  fly 13 ‘a flight as quick movement in the air with the help of wings’(group FLY II). However, this presumption must get support from a psycholinguistic experiment or statistic counts of this sense as it appears in the text corpus. Quantitative or statistic analysis of senses in which the noun fly appears in speech enables presentation of its nominative field (all the concepts named with this word) as a prototypical category, where all the senses, with regard to their frequency in texts, gradually move from the center to the periphery. Since the senses of the noun fly are distributed between two metonymically related groups – FLY I (objects that are mostly characterized by their qualities) and FLY II (objects connected with movement), it is plausible to consider each of these groups as a prototypical formation. If the conceptual network has two or more semantic foci, we need the third stage of the analysis.
Stage 3. Identification of domains within the conceptual network. In cognitive linguistics, domain is understood as a coherent area of conceptualization relative to which semantic units may be characterized (Langacker (1987), 488). Concepts do not exist as isolated, atomic units in the mind, but can only be comprehended in a context of presupposed, 
background knowledge structure, which is termed a domain (Clausner & Croft (1999), 2). In a broad sense, the term is interpreted as indicating any kind of conception or realm of experience (Langacker  (2000), 2/14). 
In the conceptual network of polysemy formed by senses of the noun fly one may trace four overlapping domains: INSECTS (senses 1, 2, 3, 5, 6, 12), PEOPLE (senses 4, 8), SMALL ENTITIES (senses 7, 9, 10, 11), and MOVING OBJECTS. Within the last domain there exist two sub-domains: “Act of movement” (senses 13, 14, 15, 16), and “Moving agent”
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Fig. 2. FLY: conceptual network of polysemy
(senses 17, 20). The latter sub-domain includes the subordinate spaces “Moving parts” (senses 21, 22, 23, 24, 28), and “Mechanisms” (terminological senses 18, 19, 25, 26, 27, 29) (Fig. 3). Such domains should be taken into account by lexicographers who arrange word senses in dictionaries.






Fig. 3. FLY: domains within the conceptual network of polysemy
Construing the conceptual network of polysemy and identifying the domains which it covers allows us to understand how the “database”, the nominative space of the noun fly is structured in synchrony. The next stage of the analysis may focus on the types of transformations occurring within this space in diachrony. 

Stage 4. Exposure of diachronic changes within the nerwork. Changes of linguistic forms and meanings may be studied at any level of the language system. According to R.Dirven and M. Verspoor ((1999), 228-237), the changes of meanings belong to the three major types:
· changes within a network, when the number of senses possessed by a polysemous word remains intact, but they may be rearranged, and what used to be prototypical is less so, or vice versa;

· interaction of networks (changes across networks): the existing network may split into two or more networks that belong to different domains, or the two networks that structure different domains may merge into one;  

· changes within the schema (conceptual domain), due to which the number of senses within the network is ether reduced or increased with time.
Transformations within the conceptual network of polysemy are caused by cognitive operations applied to the “database”. Some of them have been described by R. Langacker ((1987), 1988, 2000 among others). For example, rearrangement of meanings within a domain, shifting some of them from the centre to the periphery and conversely, as well as “death” of some meanings result from “prominence”, or accentuating the entity, making it more or less salient.  
Supposedly, for the the noun fly the dynamics of the conceptual network of senses evolves the changes of all the above types. Thus, according to the dictionary of etymology (CDE: 393-394), the chronologically first and therefore prototypical sense was fly 1 (FLY I) ‘kichen fly’ that belongs to the domain INSECTS. Provided the contemporary language reveals a different prototype, we have the rearrangement of senses. The initial network of the domain INSECTS was gradually expanded by the new senses. Since they belonged to other domains, the network split into several comparatively autonomous parts. Simultaneously, some senses went out of use (cf. senses 4 and 5 marked as ‘obsolete’). Corroboration of this supposition requires the analysis of empirical data obtained from etymological and historical dictionaries, and the corpus of texts that belong to the earlier historical periods.
CONCLUSIONS

There can be more stages in the analysis of polysemy. However, the three first ones remain methodologically necessary. The first stage provides the collection of data. The second and the third stages, at which we construe the conceptual network and define its domains, provide the grounds for the further analysis in which, depending on the objective, we may use different methods of semantic and conceptual analysis. As A.A. Zaliznyak observes, at present we may definitely say that during the last 20 years the semantic theory has shifted its focus of attention to polysemy. It is important that it is the shift of methodological viewpoint and the general interpretation of linguistic meaning (Зализняк (2006), 16). If polysemy as a linguistic phenomenon reveals the general principles of organizing information in the human mind, the studies of this phenomenon may benefit from appropriate integration of methodologies developed in traditional semantics and cognitive linguistics.
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