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1.0 Metaphor and Metonymy: Introspection and Quantitative Methods

Language is the essential vehicle of culture, and as such propagates human models of reality and of how concepts are related to each other (Janda 2008a). These models are shaped by pervasive cognitive mechanisms such as metaphor and metonymy (Lakoff 1987, Langacker 2009). Whereas the mechanisms appear to be universal and supported by the architecture of the brain (Feldman 2006), their applications are most often language-specific. Time is space is a pervasive metaphor cross-linguistically (Haspelmath 1997), but apparently every language applies this metaphor in its own way. Slavic languages like Russian employ a complex version of the time is space metaphor to motivate their aspectual distinctions, with the specific entailments that perfective is a discrete solid object and imperfective is a fluid substance (Janda 2004). Germanic languages such as English lack this particular metaphorical model of time. Metonymy is equally widespread and variable. For example, if we take the word for ‘octopus’ in Czech, Russian, and Norwegian, we find three different metonymic strategies at work. Czechs refer to this creature as chobotnice, literally ‘something made of elephants’ trunks’. Thus Czechs identify the octopus by the shape of its legs. In Russian it is osminog, literally ‘eight legs’, which means that the animal is indexed by its number of limbs. Norwegian calls it blekksprut, literally ‘ink squirt’, metonymically accessing the creature via one of its salient behaviors. The reality of time and octopuses is the same, but human beings can and do use different strategies to interpret their perceptions of these realities. 


Introspection is the cornerstone of research on the different strategies employed across human cultures to negotiate reality both cognitively and linguistically. Most research on metaphor and metonymy in language relies on introspective methods (Lakoff 1987, Langacker 2009). However, there is no reason to preclude the use of quantitative methods in research on the use of metaphor and metonymy in the grammars of human languages. The present availability of electronic corpora and statistical software provide an unprecedented opportunity to expand research on cultural linguistics in this direction. 


The present article outlines three empirical studies of cultural linguistic phenomena, namely the implementation of metaphor and metonymy in language. The first study (section 2) examines six words for ‘sadness’ in Russian. A corpus analyses reveals the metaphorical motivations for the understanding of this emotion in Russian and also provides a quantitative basis for distinguishing among close synonyms. The second study (section 3) examines metonymy at work in Russian perfective verbs meaning ‘do X once’, formed from verbs meaning ‘do X (many times)’. Both the suffix -nu and the prefix s- participate in creating such verbs. A quantitative analysis makes a compelling case that -nu and s- are allomorphs, since their distribution is largely determined by verb class. The third study (section 4) also focuses on metonymy, this time as the cognitive strategy motivating word-formation. Quantitative measures make it possible to compare the role of metonymy both across the domains of grammar and lexicon, as well as across languages (here Czech, Russian and Norwegian). I conclude (section 5) that introspective and quantitative methods can complement each other in our analysis of metaphor and metonymy.

2.0 ‘Sadness’ in Russian: Metaphor and Measurement of Synonymy

The forllowing six Russian words can all be translated as ‘sadness’: grust’, melanxolija, pečal’, toska, unynie, xandra. But what do they actually mean and how do they differ from one another? Russian synonym dictionaries seem to disagree (Abramov 1994, Aleksandrova 1998, Evgen’eva 2001). One way to approach this question is by examining the way the words are used by native speakers, namely the grammatical constructions associated with the words. A “constructional profile” is the corpus frequency distribution of grammatical constructions that a given word appears in. This section summarizes a statistical analysis of the constructional profiles of the six Russian ‘sadness’ words (for full details, see Janda & Solovyev 2009). For each ‘sadness’ word, five hundred sentences were extracted from corpora and coded for the case the word appeared in and what preposition, if any, governed it. This data is presented in Table 1. Although there are approximately seventy such constructions in Russian, the constructional profiles of the ‘sadness’ words are dominated by only five constructions: v + Accusative, v + Locative, Instrumental, s + Instrumental, and ot + Genitive.
 The fact that all six ‘sadness’ nouns are used primarily in the same five constructions is indicative of both how close they are in meaning and of the way that ‘sadness’ is understood in Russian. We will look first at the metaphors revealed by the constructional profiles and then at a means of measuring the conceptual distance between the ‘sadness’ terms.

	
	pečal’
	toska
	xandra
	melanxolija
	grust’
	unynie

	v+Acc
	16
	5%
	8
	3%
	30
	21%
	52
	23%
	6
	2%
	126
	41%

	v+Loc
	22
	7%
	16
	6%
	10
	7%
	16
	7%
	6
	2%
	33
	11%

	Inst
	32
	10%
	33
	12%
	10
	7%
	45
	20%
	27
	9%
	16
	5%

	s+Inst
	49
	16%
	70
	25%
	19
	14%
	5
	2%
	160
	55%
	16
	5%

	ot+Gen
	16
	5%
	39
	14%
	29
	21%
	20
	9%
	3
	1%
	14
	4%

	(Acc)
	128
	41%
	84
	30%
	20
	14%
	32
	14%
	50
	17%
	25
	8%

	(other)
	52
	17%
	33
	12%
	22
	16%
	57
	25%
	38
	13%
	82
	27%

	Total
	315
	100%
	283
	100%
	140
	100%
	227
	100%
	290
	100%
	304
	100%


Table 1: The constructional profiles of the six ‘sadness’ terms

2.1 The Metaphorical Understanding of ‘Sadness’ in Russian

Emotions are abstractions and therefore human beings use metaphor in order to understand them, usually in terms of concrete objects or experiences. The container metaphor is often cited as the defining metaphor for emotions (Lakoff & Johnson 1980: 31-2, Kövecses 2001: 37, Wierzbicka 1998: 11). This study empirically confirms the presence of the container metaphor, but also identifies several other metaphors that are relevant to Russian ‘sadness’.

Prepositions and cases indicate primarily spatial/concrete relationships that can be extended metaphorically. Examination of the preposition + case constructions that emotion terms are found in suggests what kinds of source domains are used in the metaphorical understanding of emotion. The data shows that a number of source domains are recruited in the Russian understanding of emotion, among them containers, agents, gestures, sources and diseases. The understanding of ‘sadness’ as a container confirms some of the introspective analyses of emotion terms, but the remaining metaphors are additionally revealed by the present study and have not been the focus of previous metaphor analysis of emotion terms.


The first two constructions relevant for Russian ‘sadness’ terms are v + Accusative ‘into’ and v + Locative ‘in’. Both constructions are used in the spatial domain to describe containers, the first one (with Accusative case) as destinations, and the second one (with the Locative case) as static locations. Examples 1 and 2 illustrate the use of two Russian ‘sadness’ terms in these constructions (the constructions are underlined).

1) inogda vpadaju v unynie ‘sometimes I fall into sadness’

2) suprug iznyvaet v toske ‘(her) husband is languishing in sadness’

The data indicate that the likely source domain for this use of sadness terms is a container like jama ‘pit’ or a liquid mass like grjaz’ ‘mud’. It is peculiar that the v + Accusative ‘into’ and v + Locative ‘in’ constructions are so prevalent among ‘sadness’ terms, yet the third construction that usually patterns with these two in the spatial domain, namely iz + Genitive ‘out of’ is extremely rare. It seems that one can fall into sadness and be stuck in sadness, but cannot escape on one’s own. As shown below, there is a way to be removed from sadness, but it involves a different metaphorical understanding of the emotion.


Two of the constructions associated with Russian ‘sadness’ involve the Instrumental case, either in its bare (non-prepositional) use or governed by the preposition s ‘with’. Although the bare Instrumental can signal a variety of relationships in Russian (cf. Janda & Clancy 2002), the emotion terms appear in this construction as the agents in passive sentences, as in example 3.

3) čelovek tomimyj unyniem ‘a person tormented by sadness’ 

Here the sadness is a willful actor that has brought about the person’s suffering. 


Example 4 illustrates the use of the s + Instrumental ‘with’ construction.

4) Kušaeš’ ty, kak svin’ja, s grust’ju skazal kapitan ‘You eat like a pig, said the captain with sadness’

In this construction sadness functions as an accompaniment, a kind of metaphorical gesture like a smile or a frown. 


The fifth construction, ot + Genitive ‘away from’ has two uses with ‘sadness’ terms. The first use is motivated by the understanding of sources as causes, as in example 5.

5) Podumajte, ètot čelovek umer ot melanxolii! ‘Just imagine, that person died from sadness!’
The second use treats the emotion as a metaphorical disease from which one is cured, illustrated by example 6.

6) Samoe lučšee lekarstvo ot xandry -- èto čtenie. ‘The best medicine for (lit. from) sadness is reading.’
When we look at the constructions that make up the constructional profiles of the Russian ‘sadness’ terms, we see that in their concrete uses these constructions describe containers, agents, gestures, causes, and diseases. These finding indicate that the metaphorical underpinning of emotions is complex, pieced together from a variety of concrete source domains. 

2.2 Measurement of synonymy

As mentioned above, Russian synonym dictionaries disagree about how to class the six ‘sadness’ terms, and it seems that grust’ and unynie present the most difficulties. Synonym dictionaries are carefully constructed on the basis of introspection, but in this case we can provide an objective measure based on the data in Table 1. The relationships among the six ‘sadness’ nouns can be probed using two measures. A chi-square test shows that the words are indeed distinct from each other, since the chi-square value is 730.35 (df=30, p<0.0001). Squared Euclidean distances are a means of measuring the distance between arrays of data such as the constructional profiles of the six terms. Table 2 presents the distances.

	
	grust’  
	melanxolija  
	pečal’ 
	toska   
	unynie  
	xandra  

	grust’
	0.000
	14.235
	11.705
	12.762
	27.415
	13.662

	melanxolija
	14.235
	0.000
	8.041
	8.226
	12.798
	11.715

	pečal’
	11.705
	8.041
	0.000
	5.844
	17.123
	14.679

	toska
	12.762
	8.226
	5.844
	0.000
	23.880
	7.968

	unynie
	27.415
	12.798
	17.123
	23.880
	0.000
	19.949

	xandra  
	13.662
	11.715
	14.679
	7.968
	19.949
	0.000


Table 2: Squared Euclidean Distance (z scores) for constructional profiles
In Table 2, the upper right half is a mirror image of the lower left half (separated by a diagonal of zeroes); it is necessary to look only at the lower left half. The smallest figures show the points where each word is joined to the group and are bold-faced in the table. At 5.844 pečal’ joins toska, xandra joins at 7.968 and melanxolija joins at 8.041. Grust’ comes along somewhat further out, at 11.705, followed by unynie at 12.798. The data confirms the introspective results of the synonym dictionaries, while fleshing out details and explaining why there is a problem with grust’ and unynie. The latter two terms are outliers in the system of Russian ‘sadness’ synonyms; grust’ is strongly characterized by its use in the s + Instrumental ‘with’ construction, whereas unynie is strongly characterized by its use in the “container” constructions v + Accusative ‘into’ and v + Locative ‘in’.
3.0 Russian Semelfactives: Metonymy and Correlation with Verb Classes

In Russian it is possible to take verbs that denote repeatable activities such as čixat’ ‘sneeze’ and glupit’ ‘act stupid’ and form semelfactive perfectives meaning only one action, such as čixnut’ ‘sneeze once’ (with the suffix -nu) and sglupit’ ‘do one stupid thing’ (with the prefix s-). The relationship between the base verbs and the derived verbs is metonymic since the derived verb denotes a single action (a part) extracted from a continuous series of actions (a whole; cf. Janda 2008b). Janda 2007 presents a “cluster model” of Russian aspect, according to which the -nu suffixed and s- prefixed semelfactives are considered to form a single group of verbs. This claim presumes that -nu and s- serve as allomorphs in the formation of semelfactive verbs. This is an unusual claim since allomorphs are typically morphemes that are etymologically related to each other, but due to sound changes have found themselves in complementary distribution. The variants of the root morpheme for ‘book’ in Russian illustrate a typical example of allomorphy: kniga [kn’ig-] (Nominative singular), knige [kn’ig’-] (Locative singular), knig [kn’ik-] (Genitive plural), knižka [kn’iš-.] (diminutive Nominative singular), knižek [kn’iž-] (diminutive Genitive plural). Identity of function and complementary distribution are traditionally considered absolute criteria for recognizing allomorphy (Bloomfield 1935: Chapters 10 & 13; Matthews 1974: Chapter V). If -nu and s- are allomorphs, they are atypical in that they are not etymologically related, but technically they could still qualify as allomorphs if they can be shown to exist in complementary distribution. 


To test the possibility that the suffix -nu and prefix s- might be in complementary distribution and thus qualify as allomorphs, a database was collected to represent the semelfactive verbs acknowledged in standard reference works of Russian (for a more detailed account of this research, see Dickey & Janda forthcoming). This database contains 296 semelfactives formed via -nu suffixation and 105 formed via s- prefixation. The latter group includes eleven verbs of motion of the type xodit’ ‘walk’ which forms the semelfactive sxodit’ ‘walk someplace and come back once’. An introspective examination of this database suggested that the distribution of -nu vs. s- might be correlated with the verb class of the imperfective base verb. To test this observation the database was coded for verb class, and the results are presented in Table 3.

	
	imperfective verbs that form -nu semelfactives
	imperfective verbs that form s- semelfactives

	
	number
	% 
	number
	% 

	-aj-
	185
	62%
	6
	6%

	unprod I
	56
	19%
	0
	0%

	*-ě-

	21
	7%
	1
	1%

	-ova-
	17
	6%
	18
	17%

	-i-
	17
	6%
	44
	42%

	*-ěj-
	0
	0%
	36
	34%

	Totals:
	296
	100%
	105
	100%


Table 3: Distribution of verbs that form -nu vs. s- semelfactives across verb classes

While this is not a perfect complementary distribution, it represents a very compelling correlation. The chi-square value is 257.3 (df = 5, p < 2.2e-16). Furthermore, a Cramer’s V calculation yields a value of 0.8, which shows a very large effect size.
 For two of the verb classes, the unproductive I conjugation classes and the *-ěj- class, the distribution is perfectly complementary; for the remainder there is overlap but always a clear trend. Three verb classes prefer -nu: -aj-, as in zevat’ ‘yawn’ > zevnut’ ‘yawn once’; the unproductive I conjugation classes, as in lizat’ ‘lick’ > liznut’ ‘lick once’; and verbs suffixed in historical yat *-ě-, as in svistet’ ‘whistle’ > svistnut’ ‘whistle once’. The remaining three classes prefer s-: -ova-, as in malodušestvovat’ ‘be cowardly’ > smalodušestvovat’ ‘do one cowardly thing’; -i-, as in grubit’ ‘be rude’ > sgrubit’ ‘do one rude thing’; and *-ěj-, as in robet’ ‘be shy’ > srobet’ ‘act shy once’. The latter group, suffixed in *-ěj-, includes thirty-three verbs of the -ničaj- type such as original’ničat’ ‘act original’ > soriginal’ničat’ ‘do one original thing’. 


Of course this distribution of form parallels a semantic distribution of verbs across verb classes. Verbs denoting series of repeated physical actions or sounds tend to be in the -aj- (prygat’ > prygnut’ ‘jump > jump once’, kvakat’ > kvaknut’ ‘croak > croak once’), non-productive I conjugation (trjasti > trjasnut’ ‘shake > shake once’, lajat’ > lajnut’ ‘bark > bark once’), or -*ě- (drožat’ > drognut’ ‘tremble > tremble once’, xrapet’ > xrapnut’ ‘snore > snore once’) classes. These are also the verbs that prefer to form semelfactives with -nu. Verbs denoting characteristic behaviors tend to be in the -ova- (malodušestvovat’ > smalodušestvovat’ ‘be cowardly > do one cowardly thing’), -i- (xitrit’ > sxitrit’ ‘be clever > do one clever thing’), and -*ěj- (licemerničat’ > slicemerničat’ ‘be hypocritical > do one hypocritical thing’) classes. These are the verbs that prefer to form semelfactives with s-. 


Though -nu and s- are not in perfect complementary distribution, their distribution is clearly linked to formal and semantic factors, as supported by statistical analysis. The introspective observation that these two morphemes are collaborating in creating Russian semelfactives is corroborated by empirical facts. This finding not only supports the cluster model of Russian verbs (Janda 2007), but also suggests that traditional definitions based on absolute criteria such as complementary distribution may need to be re-evaluated. Under the traditional view of allomorphy, -nu and s- would be disqualified, but such an all-or-nothing approach forces linguists to ignore significant facts.  A possible solution is to apply customary statistical standards for recognizing significant correlations that cannot be attributed to chance. The traditional definition of allomorphy could be retained as a prototype, but deviations would be accepted as long as they meet standard criteria (e.g., p < 0.01 and similar measures).

4.0 Word-Formation in Russian, Czech and Norwegian: Metonymy and Cross-Linguistic Comparisons

Word-formation is not the center of attention for most linguists (with some notable exceptions collected in Štekauer & Lieber 2005). This is unfortunate since word-formation represents an enormous system of semantic associations that can reveal how human beings organize information. In Janda forthcoming I suggest that the primary motive for word-formation is metonymy. This claim is based upon an empirical study that compares the semantic associations found in word-formation with the inventory of associations found in lexical metonymy. The data in this study not only support the introspective insight that metonymy is pervasive in word-formation, but also make it possible to compare the role of metonymy across the domains of lexicon and grammar and across languages. Ultimately it is thus possible to pinpoint specific differences among languages. 


Scholars working within the framework of cognitive linguistics have developed a model for analysis of metonymic relations using the formula vehicle for target (cf. especially Kövecses & Radden 1998; Radden & Kövecses 1999; Panther & Thornburg 2002, 2007). For example, the utterance We need a good head for this project exemplifies a part for whole metonymy where head is a part that stands for a whole person. Lexical metonymy is not restricted to part for whole, but can involve a range of contiguity relationships, as cataloged in Piersman & Geeraerts 2006. Another example is The milk tipped over, which illustrates contained for container metonymy since it is the glass or carton that tipped over, not the milk per se. Parallel examples of metonymy are available in word-formation. Czech břicháč ‘pot-bellied person’ is derived from břicho ‘belly’ with a part for whole metonymy designation, and květináč ‘flower pot’ is derived from květina ‘flowering plant’ with a contained for container metonymy designation.


Janda forthcoming presents databases of suffixal word-formation for Russian, Czech, and Norwegian. This study excludes examples of word-formation that are not motivated by metonymy (hypocoristics, derivation of comparative and superlative forms of adjectives and adverbs), formations that merely change a category value (such as gender of nouns as in Czech profesor > profesorka ‘professor > female professor’ or the formation of deverbal nouns that do not change meaning as in filmovat > filmování ‘film [verb] > filming [noun]’), and aspectual derivations (such as přepsat > přepisovat ‘rewrite[perfective] > rewrite[imperfective]’ and foukat > fouknout ‘blow > blow once’).
 However, all other examples of word-formation -- the overwhelming majority of word-formation in total -- can be recognized as metonymic.


This study takes Piersman & Geeraerts 2006 (henceforth “P&G”) as the point of departure, since it is the most exhaustive inventory of types of metonymy available. One goal was to produce a system for classifiying metonymy in word-formation that was as commensurate as possible with the classifications for lexicon in order to facilitate comparison across the two domains. The terms from the P&G system have been adopted with modifications. Due to the richness of the data, it was necessary to make some additional distinctions within the terms in the P&G system. For example, the single term participant in P&G is realized in this classification as 1) agent, 2) product, 3) patient,
 and 4) instrument. Furthermore, one new term was added, namely quantity, which was necessary for handling denumeral derivations, such as Czech sedmička ‘number seven (bus, highway, etc.)’ from sedm ‘seven’. The list of terms appears in Table 4.
	Relating to Actions:
	action, state, change state, event, manner, time

	Relating to Participants:
	agent, product, patient, instrument

	Relating to Entities:
	entity, abstraction, characteristic, group, leader, material, quantity

	Relating to Part for whole:
	part, whole, contained, container, located, location, possessed, possessor


Table 4: Terms used in metonymy designations for word-formation

The use of such terms is reminiscent of both Dokulil’s (1986) onomasiological approach to word-formation and of Mel’čuk’s (1996) Lexical Functions and is certainly largely compatible with those approaches. However, the focus on metonymy is an innovation, and in general the scholarly literature says very little about the role of metonymy in word-formation. Works on word-formation, as a rule, hardly mention metonymy, and do so only in passing (cf. Araeva 2009: 25, Štekauer 2005: 208). Works on metonymy rarely reference examples of word-formation (cf. Padučeva 2004: 147, 163). A few exceptions are articles that address the connection between word-formation and metonymy (Panther & Thornburg 2002, Basilio 2006), but these works are limited to the analysis of a handful of individual morphemes. Janda forthcoming is the first exploration of the role of metonymy on the scale of entire word-formation systems.

For this project, data was culled from the three most comprehensive and authoritative grammars of Russian, Czech, and Norwegian: Švedova 1980, Dokulil 1986, and Faarlund et al. 1997. For each language, an inventory of “types” was assembled. Each type was an entry in the database consisting of a unique combination of the following: a metonymy designation (vehicle for target, using the terms in Table 4), a word-class designation (with the word-class of the vehicle and target words), and a suffix. Each type was supplied with an illustrative example, as shown in Table 5. However, no attempt was made to address issues of either type or token frequency. These databases yield the following overall measures of items identified in each language: 

· number of types: Russian 747, Czech 561, Norwegian 177

· number of metonymy designations: Russian 110, Czech 105, Norwegian 60

· number of suffixes: Russian 274, Czech 207, Norwegian 57.

	metonymy designation
	word-class designation
	suffix
	illustrative example

	vehicle
	target
	vehicle
	target
	
	source
	derived

	part
	whole
	noun
	noun
	áč
	břicho
	břicháč

	contained
	container
	noun
	noun
	áč
	květina 
	květináč


Table 5: Sample type entries from word-formation database
Overall, 133 metonymy designations were identified across the three word-formation systems. When we compare the metonymy designations found in word-formation with those found in the lexicon, we see strong overlap. Seventy-nine metonymy designations are shared between the word-formation databases and the P&G inventory of lexical metonymy; nine metonymy designations are found only in the P&G inventory of lexical metonymy; and fifty-four metonymy designations are found only in the word-formation databases. In other words, 90% of the metonymies found in the lexicon are also found in word-formation, and 60% of the metonymyies found in word-formation are also found in the lexicon. Table 6 gives lexical
 and Czech word-formational examples to illustrate this distribution.

Metonymy designations shared by lexicon and word-formation (sample from 79 items):

· action for agent: a snitch; hrabal ‘greedy person’ (< hrabat ‘rake’)
· action for instrument: Andenken (‘keepsake’ < ‘act of remembering’); odměrka ‘measuring-cup’ (< odměřit ‘measure’)

· action for location
: Gang (‘corridor’ < ‘act of walking’); parkoviště ‘parking-lot’ (< parkovat ‘park’)

· instrument for action: to ski; bičovat ‘beat with a whip’ (< bič ‘whip’)

· action for patient: achat (‘purchase’ < ‘act of buying’); lízátko ‘lollipop’ (< lízat ‘lick’


· agent for action: to butcher; pytlačit ‘do poaching’ (< pytlák ‘poacher’)

· characteristic for entity: a beauty; naháč ‘naked person’ (< nahý ‘naked’)

· container for contained: (to drink) a glass; kapesné ‘pocket-money’ (< kapsa ‘pocket’)

Metonymy designations found only in the lexicon (full list of 9 items): 

· action for time: la saison (< ‘act of sowing’)


· agent for product: (I’m reading) Shakespeare
· time for entity: the sixties


· consequent for antecedent: phobos (‘fear’ < ‘flight’) 
· subevent for complex event: mother is cooking potatoes (involves also washing, peeling, etc.)


· cause for effect: unlock the prisons (meaning ‘set the prisoners free’)
· potential for actual: Can you see him? (meaning ‘Do you see him?’)

· hyponym for hypernym: Kodak (meaning ‘camera’)

· hypernym for hyponym: the pill (meaning ‘contraceptive pill’)



Metonymy designations found only in word-formation (sample from 54 items):

· abstraction for action: toužit ‘long for’ (< touha ‘desire’)

· abstraction for manner: honem ‘quickly’ (< hon ‘chase’)

· action for characteristic: váhavý ‘hesitant’ (< váhat ‘hesitate’)

· action for event: zabijačka ‘pig-slaughtering’ (< zabíjet ‘kill’)

· action for group: plavidlo ‘all types of boats’ (< plavat ‘sail’)

· characteristic for action: chladit ‘cool[verb]’ (< chladný ‘cool[adj]’)

· characteristic for change state: mládnout ‘grow younger’ (< mladý ‘young’)

· characteristic for group: chudina ‘poor people’ (< chudý ‘poor’)

· event for characteristic: válečný ‘war[adj]’ (< válka ‘war’)

· group for characteristic: rodinný ‘familial’ (< rodina ‘family’)

· location for characteristic: městský ‘municipal’ (< město ‘city’)

· material for action: hnojit ‘fertilize’ (< hnůj ‘fertilizer’)

· patient for action: věznit ‘imprison’ (< vězeň ‘prisoner’)

· product for action: kadeřit ‘make curls’ (< kadeř ‘curl’)

· state for abstraction: nenávist ‘hatred’ (< nenávidět ‘hate’)

· time for characteristic: včerejší ‘yesterday’s’ (< včera ‘yesterday’)

Table 6: Comparison of metonymy designations across lexicon and word-formation

While most types of metonymy are found in both the lexicon and word-formation, word-formation is overall more diverse in its expression of metonymy.


At the top end of the scale, the most frequently attested metonymies in the word-formation database tended to be shared across all three languages. Table 7 shows the ten metonymy designations that appear toward the top of the lists for Russian, Czech, and Norwegian.

	metonymy designation
	illustrative example
	language of example

	
	vehicle
	target
	

	abstraction for characteristic
	mysl’ ‘thought’
	myslennyj ‘mental’
	Russian

	action for abstraction
	myslit ‘think’
	myšlenka ‘idea’
	Czech

	action for agent
	bake ‘bake’
	baker ‘baker’
	Norwegian

	action for characteristic
	bereč’ ‘guard’
	berežnyj ‘careful’
	Russian

	action for instrument
	sušit ‘dry’
	sušička ‘dryer’
	Czech

	action for product
	stifte ‘establish’
	stiftelse ‘establishment’
	Norwegian

	characteristic for abstraction
	tixij ‘quiet’
	tišina ‘silence’
	Russian

	entity for characteristic
	Kafka
	kafkovský ‘Kafkaesque’
	Czech

	characteristic for entity
	tøff ‘tough’
	tøffing ‘tough guy’
	Norwegian

	action for event
	zabastovat’ ‘go on strike’
	zabastovka ‘strike’
	Russian


Table 6: Top ten metonymy designations shared by all three languages

However, in addition to strong similarities, it is also possible to find divergences since some languages favor certain metonymy designations more than others. These differences may be indicative of differences in the linguistic cultures of the speech communities. Table 7 presents some of the differences observable in the database.

	Russian and Czech

	
	
	illustrative example

	metonymy designations
	# of suffixes
	vehicle
	target

	location for characteristic 
	22 (R), 14 (Cz)
	centr ‘center’
	central’nyj ‘central’

	possessor for possessed
	18 (R), 11 (Cz)
	kráva ‘cow’
	kraví ‘cow’s’

	state for characteristic
	12 (R), 10 (Cz)
	želat’ ‘want’
	želatel’nyj ‘desirable’

	characteristic for location 
	11 (R), 6 (Cz)
	suxoj ‘dry’
	suša ‘dry land’

	part for whole
	9 (R), 9 (Cz)
	uši ‘ears’
	ušák ‘bunny’

	Russian

	
	
	illustrative example

	metonymy designations
	# of suffixes
	vehicle
	target

	characteristic for material
	9 
	gustoj ‘thick’
	gušča ‘dregs’

	instrument for characteristic
	4 
	ščipcy ‘tongs’
	ščipcovyj ‘relating to tongs’

	characteristic for characteristic
	4 
	velikij ‘great’
	veličavyj ‘stately, majestic’

	Czech

	
	
	illustrative example

	metonymy designations
	# of suffixes
	vehicle
	target

	contained for container
	11 
	písek ‘sand’
	pískoviště ‘sandbox’

	product for location
	6
	mléko ‘milk’
	mlékárna ‘dairy’

	quantity for entity 
	6
	sedm ‘seven’
	sedmička ‘number 7 bus, highway, etc.’

	Norwegian

	
	
	illustrative example

	metonymy designations
	# of suffixes
	vehicle
	target

	location for located 
	8 
	Strømmen
	strømling ‘person from Strømmen’

	product for agent
	5 
	musikk ‘music’
	musikant ‘musician’


Table 7: Language-specific preferences for metonymy designations

The first group of examples in Table 7 is of metonymy designations that are relatively common in both Russian and Czech, but rare or unattested in Norwegian. For example, location for characteristic is signaled by twenty-two suffixes in Russian and by fourteen suffixes in Czech, but only two suffixes are associated with that metonymy designation in Norwegian. Possessor for possessed, signaled by eighteen Russian suffixes and eleven Czech suffixes, is signaled by only one suffix in Norwegian. The remaining metonymy designations in that group are absent in Norwegian. 

In the Russian section of Table 7, the first designation, characteristic for material is associated with nine Russian suffixes, but with only three Czech suffixes and no Norwegian suffixes. The other two designations in this section of Table 7 are exclusive to Russian. These designations suggest that Russian is particularly strong in metonymies that involve characteristics.  

Czech excels in deriving nouns via three metonymy relationships that are either unattested or rare in the other two languages. product for location is not found in Russian or Norwegian, and contained for container is not found in Norwegian; otherwise these three relationships are represented by three or fewer suffixes in the other languages. 

The two metonymy designations that are flagged for Norwegian are attested robustly in both Russian and Czech, but are ranked relatively higher (eighth and eleventh most common) in Norwegian. Location for located, though it can identify objects in addition to people in both Russian and Czech, is specialized only to human targets in Norwegian.

It is tempting to speculate on possible cultural parallels to language-specific patterns. In addition to the bias toward characteristics noted above for Russian, it appears that Czech is very focused on quantification and commercial transactions. The Norwegian preference for location for located seems to comport well with a strong sense of the connection between location and personal identity in Norway. However, this line of inquiry must be left for future studies. All I can establish at this point is that it is possible to compare languages and identify language-specific patterns.


There are many further questions that can be addressed in connection with analysis of word-formation in terms of metonymy. Here I list some of them: Why are some metonymies found only in the lexicon and others only in word-formation? Is metonymy relevant to word-formation in other Indo-European languages? In non-Indo-European languages? Why are some metonymies bi-directional (like container for contained and contained for container) while others are uni-directional (like time for characteristic)? What role do type and token frequency play? What is the relationship between suffixal word-formation and other types of word-formation (prefixal, compounding) in terms of the use of metonymy? Some of these questions are addressed in more detail in Janda forthcoming, and others must be left to future research.

5.0 Conclusions

This article gives an overview of three studies in which quantitative methods have verified and enhanced analyses motivated by introspective observations. All of these studies involve the role of metaphor and metonymy in the cognitive associations expressed by language. As I have argued elsewhere (Janda 2008a), language co-evolves with culture and expresses the associations that are characteristic of speech communities. In terms of their architecture, such associations are a universal phenomenon, yet they differ in detail, reflecting cultural differences. Metaphor and metonymy have traditionally been approached introspectively, and indeed introspection is always essential in order to identify their presence. But this does not preclude the possibility of applying quantitative methods in analysis of metaphor and metonymy. An empirical approach can contribute to our understanding of the role of metaphor and metonymy in a number of ways. As we saw in the case of the Russian ‘sadness’ terms, corpus data helped to identify the grammatical constructions used to express emotion. Whereas previous (mainly introspective) analyses had focused on emotions as metaphorical containers, our data shows that other source domains are also important for emotion metaphors, such as agent, gesture, disease, and source. Furthermore, the interplay of these metaphors is different for the various ‘sadness’ synonyms and it is possible to quantitatively measure the distance between them. The study of Russian semelfactive verbs brings up a deeper philosophical issue with regard to traditional definitions of linguistic phenomena. Traditionally terms such as allomorphy are stated as absolute criteria, but when we look at linguistic phenomena from a usage-based perspective, we find that the linguistic reality is more continuous and complex; almost no phenomena present truly all-or-nothing cases, since there are almost always exceptions and marginal examples. Given the unprecedented opportunities to access and analyze large corpora today, it may be time to re-evaluate some of our traditional definitions and apply them according to statistical standards of probability and effect size. The study of word-formation in terms of metonymic motivation opens up the possibility of examining semantic associations across the domains of lexicon and grammar and also across languages. Quantitative measures make it possible to discover what associations are more typical for a given language and its culture. These three studies are merely preliminary steps in the direction of deploying quantitative methods to investigate cultural linguistics. I predict that the dynamic between quantitative and introspective approaches will yield important contributions to our understanding of cultural linguistics. 
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� The constructional profiles in Table 1 focus only on uses of the nouns in non-subject position. Thus 500 examples were extracted for each, but the totals show only the number of examples where the ‘sadness’ noun is not the subject of the clause. The bare Accusative case, which is used to mark a direct object could have been counted as a sixth construction for these nouns, but that construction is very frequent for nearly all nouns and thus not indicative of the special semantics of emotion terms. “Other” refers to all other constructions, of which there are over sixty; all of these constructions yielded fewer examples than the constructions named in the table.


� Historical yat (*ě) is realized as either e or a in Russian. When it is realized as a, it is preceded by č, ž, or š (the results of the first palatalization of velars). 


� Cramer’s V measures the size of the effect verified by chi-square. Cramer’s V can theoretically vary from 0 to 1, and effect sizes are evaluated as follows: 0.1 = small effect, 0.3 = moderate effect, 0.5 = large effect. 


� Aspectual derivations were avoided because Norwegian does not have a perfective vs. imperfective distinction. The morphological marking of aspect is something specific to Slavic, whereas the goal of this project was to explore word-formation cross-linguistically, so it was best to avoid language-specific phenomena. One could also argue that aspectual suffixes in Slavic are purely aspectual, serving only to change a category value -- this is certainly true for the suffixes that derive secondary imperfectives. The semelfactive suffix (Russian -nu, Czech -nou) is arguably metonymic (cf. section 3 and Janda 2008b), but has been excluded here to provide a “level playing field” across the three languages.


� Patients are pre-existing items, whereas products are created in the context of the metonymy relationship described. Thus Czech sbírka ‘collection’ has a product as target since the collection did not exist prior to the collecting. But Czech zubař ‘dentist’ has a patient as its vehicle since zub ‘tooth’ exists prior to the dentist’s work on it. 


� The lexical examples are borrowed from Peirsman & Geeraerts 2006.





