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Outline       

•  frequency and cognition 

•  some general definitions of complexity  

•  definitions of semantic complexity 

–  Version I: More complex meanings are expressed by more complex 
forms 

–  Version II: A given lexeme encoding a bigger variety of meanings is 
semantically more complex 

•  semantic complexity and structural complexity 

•  relationships between markedness, semantic complexity, and structural 
complexity 

�  exemplified by Russian aspectual forms 

•  frequency, structural complexity,  and the constant flow of linguistic 
information 



Frequency and Cognition 

•  Frequency is a central factor in cognitive 
performance. 

•  Our cognitive apparatus and its incidental 
learning shows some special sensitivity to 
frequency. It constructs automatically, without 
any specific instruction or demand, a 
representation of the context-relevant relative 
frequencies of events or elements.   



Frequency and Cognition 

The realization of frequency as a determinant of our cognitive processes traces 
back at least as far as Aristotle. In the course of memorizing, he says  

  “custom takes the place of nature. Hence we 
remember quickly things which are often in our 
thoughts; for as in nature one thing follows another, 
so also in the actualization of these stimuli; and the 
frequency has the effect of nature…” Aristotle, 
quoted from (Suppes 2009:164) 



Frequency and Cognition 

•  Needless to mention the frequency of the occurrence 
or co-occurrence of stimuli as a decisive factor in the 
best studied and most fundamental forms of learning, 
such as sensitization, habituation, and conditioning 
(Kandel & Schwartz 1982) .  

•  No wonder that our “sensitivity to 
frequency” (Hasher & Chromiak 1975) plays a 
crucial role in language acquisition (Saffran et al. 
1996) 



Frequency and Cognition 

•  In terms of information theory, learning means the 
extraction of a system’s redundancy (patterns, 
invariants, periodicities). In Shannon’s (1949) 
guessing game technique it is mainly the guessing 
person’s (implicit) knowledge about the statistical 
structure of the respective language – frequency 
distributions of graphemes and words, transitional 
probabilities – what allows her to reduce the number 
of prognostic errors. In other words: She uses the 
redundancy of that language and she can use it the 
better the more familiar she is with that language.  



Frequency and familarity 

 Frequency of linguistic segments (e.g. syllables, 
words, phrases…) does not exert any direct effect on 
language structure, but it affects, first of all, cognitive 
processes: 
 Higher frequency of use of such a segment results in 
higher familiarity of this segment, while the cognitive 
costs necessary for producing and/or perceiving these 
segments decrease. 



Familarity and Cognition 

•  The concept of familiarity is associated with 
availability and accessibility. 

•  High familiarity within a certain context 
manifests itself in faster and more accurate 
retrieval processes, in faster and more accurate 
identification of stimulus pattern, and in higher 
speed and accuracy of both psychomotor 
action and anticipation and prediction. 



Fenk-Oczlon 2001:434 



“Complexity“ in general 

 A rather general and unassuming definition of the 
complexity of a certain system or unit might refer to 
the 

•  number of components  

•  complexity of components 

•  number of different component types 

•  number of possible interactions between 
compounds (Simon) 

•  number of different rules determining these 
interactions (Gell-Mann) 



Complexity and hierarchy 

•  H.A Simon, in his famous article on “The 
Architecture of Complexity“ (1962), views 
hierarchy as an universal principle of complex 

structures, 

•  and by a complex system he means “one made 
up of a large number of parts that have many 
interactions“(183f) 



A hierachy of complexity in language: 
number of components, complexity of components 

Complexity of  

•  syllables: number of phonemes (1) 

•  words: (1) & number of syllables (2) 

•  clauses: (1) & (2) & number of words (3) 

•  sentences: (1) & (2) & (3) & number of clauses (4) 

continuations: complexity of phonemes, of texts...... 



An example: Relations between 

hierarchical steps 

Previous results (Fenk-Oczlon & Fenk 1999): 
Crosslinguistic correlations such as: 

•  The more syllables per clause, the lower the syllable 
complexity, i.e. the fewer phonemes per syllable.  r = 
– .75 (p < .1%) 

•  The more syllables per word, the fewer phonemes per 
syllable.  r = – .54 (p < .1%) 



An extended sample of 51 languages 
Fenk-Oczlon & Fenk 2010 

•  The application of our method in a meanwhile 
extended sample of 51 languages corroborated the 
previously found negative correlation between 
number of syllables per clause and number of 
phonemes per syllable:  r = – .73 (p < .01)  



The mean number of syllables per clause in 51 languages  

from: Fenk-Oczlon & Fenk 2010:1538 



Assigning features of complexity to 

subsystems of language 

•  Phonology: size of phonemic inventory, articulatory 
complexity of phonemes, number of phonemes per 
syllable,... 

•  Morphology: word formation (number of 
morphemes and number of syllables per word), 
number of cases, gender distinctions...; transparency 
vs. opaqueness of morphological forms,.. 

•  Syntax: rigid vs. free word order, SVO or others, 
paratactic versus hypotactic constructions,.... 

•  Semantics: ???????? 



Semantic complexity in the linguistic 

literature 

•  Lehmann (1974): Semantic complexity is determined by the 
number of features necessary to describe the meaning of an 
expression. This corresponds with the “inheritance of features“ 
in knowledge representation. 

   mammal 

  orangutan 

    primate 

features x 

features x+1 

features x+1+1 



Semantic complexity in the linguistic 

literature 

•  Andersen (2001:47): “…the hyponym (e.g., 
“rose” (M)) is semantically more complex than its 
hypernym (e.g., “flower” (U)), the hyponym has 
more semantic features (i.e. greater intension or 
semantic depth) than its hypernym…..” 



Semantic complexity in the linguistic 

literature 

•  Mayerthaler (1981): semantically less marked 

means cognitively less complex: e.g. the agent is 
semantically less marked than the patient, the 
nominative is semantically less marked than the  
accusative etc… 



Semantic complexity in the linguistic 

literature 

•  Gennari & Poeppel (2003): Semantically more 

complex means conceptually more complex, 
eventive verbs for instance are semantically more 
complex than stative verbs  

 → Semantic complexity is reflected in processing 
time 



Semantic complexity in the linguistic 

literature 

•  Heine & Kuteva (2007:117): “Nouns and verbs are 
semantically more complex, while adpositions are 
likely to have some schematic meaning 
(desemanticization)”  



Semantic complexity in the linguistic 

literature 

•  According to Evans (2005:34) “semantic structure 
derives from and mirrors conceptual structure /.../ 
hence linguistic polysemy reflects complexity at the 
level of mental representation“. 



Semantic complexity in the linguistic 

literature 

•  Fenk-Oczlon & Fenk (2008:56):  “... a large 
proportion of expressions encoding a large repertoire 
of different meanings, i.e., a tendency to homonymy 
and polysemy, may may be regarded as indicating 
high ‘semantic complexity’.”   



Two versions of seman)c complexity 

Version I 

•  Seman?c complexity means “more complex 

meanings” e.g. an increasing “specifica?on” of 

meanings, or “conceptually more complex”….    



Version II 

A given lexeme encoding a bigger variety of meanings 
is semantically more complex. 

•  Encoding more than one meaning is a case of either 
polysemy (different related meanings) or homonymy 
(different non-related meanings). Since in homonymy 
- as compared with polysemy - more distant values 
are associated with one and the same word, 
homonymy should definitely be more complex than 
polysemy (Raukko 2006). 



Version II 

•  High semantic complexity amounts to a wide range of 
possible contexts in which certain expressions can 
occur. 

•  The (often figurative/ metaphorical) use of an 
expression in many different contexts means a higher 
conceptual/ cognitive complexity in the sense of 
Evans (2005). Particularly if one assumes that 
polyvalent expressions have to be stored together 
with possible contexts.  



Version II 

•  But we have to admit that such a concept of semantic 
complexity goes beyond the scope of a rather 
technical concept of hierarchical steps of complexity. 
The different meanings that can be assigned to a 
certain verbal expression can hardly be viewed as the 
parts of this expression, nor can the expression 
strictly speaking, be viewed as a complex of its 
possible meaning.  



Version II 

•  Version II of semantic complexity can be related to 
Simon’s (1962) complexity criterion “number of 

interactions between components”. Taking the 
word or the lexical morpheme as the component, it 
may be argued - in the sense of Wittgenstein - that the 
“different meanings” of this component come about 
by those linguistic contexts admitting the occurrence 
of this certain component. These linguistic contexts 
represent the possible interactions with other 
components. 



 Seman%c complexity and structural 

complexity 

•  In Version I: Higher seman?c complexity is reflected 

in higher structural complexity. (seman?cally more 

complex meanings are expressed by more complex 

forms and are less frequent (e.g. Mayerthaler 1981, 

Andersen 2001).  

•  In Version II: Higher seman?c complexity is reflected 

in lower structural complexity (seman?cally more 

complex meanings are structurally less complex and 

more frequent). 

.   



Semantic complexity and structural 

complexity 

The relationships between semantic complexity 
and structural complexity in Version II can be 
reduced to Zipf’s  (1935) principles: 

1.  “The more frequent the shorter”     

2.  “The number of different meanings of words 
increases with their frequency” (→ Principle 
of Economical Versatility of Words) 



     Correlations between homophony, 

structural complexity, and frequency 

•  Ke (2006) compared English, Dutch and German 
with regard to their number of monosyllables and 
degree of homophony: In the 5000 most frequent 
words, English exhibits a much higher proportion of 
monosyllables  (32 %) than Dutch (20 %) and 
German (14%) and also the highest number of 
homophones. The correlation between homophony 
and number of monosyllables across 14 frequency 
bands was in all three languages very high, i.e. in the 
region from  .96  -  .99.   



Frequency versus markedness 

General assumption: 

 Frequency is a better predictor of the length of 
morphological forms than universal 
markedness assignments  
 (cf. Fenk-Oczlon 1990, 1991, Haspelmath 2006, 2008) 



Frequency versus markedness 

Principle of economy: 

The more frequent the shorter e.g.: 

•  Zipf (1935: 25) “...the magnitude of words tends, on the 
whole, to stand in an inverse (not necessarily proportionate) 
relationship to the number of occurrences”. 

Principle of iconicity: 

 “The less semantically marked the shorter” e.g.: 

•  Mayerthaler (1981): The decisive factor for the length of 
morphological forms is “semantic markedness”. What is 
"more" semantically should also be "more" constructionally.‘ 



Frequency vs. semantic markedness 

•  To shed more light on this issue, an attempt 
was made to determine which of the two 
relevant dimensions – semantic markedness 

versus usage frequency – is the more capable 
predictor of the length of aspectual forms in 
Russian: 



Frequency vs. semantic markedness: the 

length of aspectual forms in Russian 

Hypothesis (Fenk-Oczlon 1990): 

The length of aspectual forms is motivated by economy 
and not by (semantic) markedness 

Method: 

•  67 Russian aspectual were characterized 

–   in terms of their frequency (frequency data from 
Šteinfeld and Zasorina, cited in Breu 1980) 

–  in terms of word length  



(from Fenk-Oczlon 1990) 

Frequency and length of aspectual forms 









Frequency and the length of aspectual 

forms in Russian 

Results: 

 In 50 out of 67 aspectual pairs the more frequent 
partner, perfective or imperfective, was also the 
shorter one. In 6 cases the inverse relationship held 
and in 11 cases no decision could be made. 



Markedness and the length of Russian 

aspectual forms 
Markedness theory has many more problems with defining which 

aspect should be shorter. 

•  According to e.g. Jacobson (1939) the perfective is the 

marked aspect and the imperfective the unmarked aspect. 
 According  to the principle of iconicity (markedness) the 
perfective should therefore be morphologically more complex. 

•  Comrie (1976) “The Perfective is the marked member of the 
Perfective/Imperfective opposition”(112)  “…unmarked 
categories tend to have less morphological material than 
marked categories. The Perfective/Imperfective opposition in 
Slavonic provides little evidence here…”(114)  



Frequency and the length of aspectual 

forms in Russian 

•  The use of a certain aspect depends to a great extent 
on the meaning of the verb. 

•  The more dynamic a verb, the more it tends to be 
used in the perfective aspect (Breu 1980). And the 
more frequently it is used, the more likely it is to be 
shorter. 

•  The more a grammatical category is bound to a word 
in terms of meaning components, the more difficult it 
is to determine universal markedness weights. 



Semantic markedness versus frequency 

•  It shows that in cases where (semantic) 
markedness and frequency diverge, as e.g. in 
the Russian aspect-system, frequency proved 
to be the better predictor variable. 

•  Frequency is, moreover, a tangible empirical 
variable whereas markedness is a theoretical 
construct.  



“Unmarked before marked” or “more 

frequent before less frequent”?  

•  The first element of irreversible binominals is semantically 
unmarked (e.g. Mayerthaler 1981) 

•  In a former study (Fenk-Oczlon 1989) arguments were 
presented to support the view that the rule “more frequent 
before less frequent” represents a principle that is 
superordinate to rules previously proposed by others 
(including the rule “unmarked before marked”),  

•  I tested the new rule “more frequent before less frequent” on 
400 freezes (irreversible binominals) from English, Russian 
and German using statistical data and comparing it with four 
other rules. The frequency rule was found to achieve the 

highest predictive accuracy, with 84% correct predictions. 



Frequency vs. markedness 

•  So we may say  (Fenk-Oczlon 1991) that relatively independent of its 
degree of markedness, that which is more frequent because of its natural 

salience and/or cultural importance 

•  is encoded in shorter morphological form 

•  occupies initial position in frozen binomials 

•  is more often and to a greater extent polysemous or 
homophonous 

•  is more irregular 

•  survives better in neutralization 

•  survives better in paradigm regularization 

•  is earlier acquired by children 

•  is less affected in aphasia 

•  is perceived and decoded more easily 

•  …… 



From Fenk-Oczlon 1991: 385 

(semantic 

unmarkedness) 

(frequency) 



Conclusions 

•  Relative frequency – overall token frequency as well 
as relative frequency within specific contexts – has 
strong effects on cognitive processes which on their 
part influence linguistic variables such as structural 

complexity  or even word order. These wide ranging 
effects have in common that they contribute to a 
rather even distribution of information over time, i.e. 
to a relatively constant flow of linguistic information. 



Conclusions 

•  An upper limit on the fluctuations of the information 
flow seems to result from cognitive capacity limits 
(e.g. the psychological present) of language users, 
and a lower limit from economy principles avoiding 
too much redundancy in communication. Thus, the 
effects and regularities described underscore the 

economy and efficiency of linguistic communication. 
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