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What is complexity in gender 
systems (and elsewhere) 

Stockholm, 21 November 2015 
Matti Miestamo 

Structure of the talk 

1.  Complexity: general issues and definitions. 
2.  Complexity and gender systems. 
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Complexity, first... 

Two approaches 
•  Definition in a dictionary: 

 complex = 
1.  “made up of (usu[ally] several) closely connected parts” 
2.  “difficult to understand or explain because there are many 

different parts”  
 (Oxford advanced learner’s dictionary of current English, 1989) 

•  These two meanings are also reflected in the 
definitions of complexity used in linguistics. 
– absolute (theory-oriented, objective) 
– relative (user-oriented, subjective) 
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Absolute complexity 
•  Theory-oriented, objective 
•  The number of parts in a system.  The number of 

connections between the parts. 
– A simple example: the number of phonemes; Kwazá has 

34 phonemes, Tauya has 18. The phoneme inventory of 
Kwazá is more complex than that of Tauya. 

•  Length of description  
 – Algorithmic Information Content 
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Absolute complexity 
•  Algorithmic Information Content (AIC); 

Kolmogorov-complexity 
– The complexity of a system/phenomenon is equal to its 

shortest possible description. 
–  Information packaging. 

   hahaha   hahhah   hrampf 
  3×ha    2×hah   hrampf 

– The description of the phoneme inventory is shorter in 
Tauya than in Kwazá. 

– Overall complexity ~ "size of a grammar book" 

•  The length of description is naturally dependent on 
metalanguage. 
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Relative complexity 
•  Relative to language users. 
•  Complex = difficult/costly to process or learn. 
•  But complex to whom?  
–  E.g. fission (one meaning – many forms syntagmatically) 

eases the listener’s task, but is costly for other classes of 
language users.  
•  Definiteness in Swedish: det röda rummet

•  The relative approach does not allow for a general 
definition of complexity independent of a particular 
class of language users. 

•  Furthermore, on most aspects of language structure 
and use, there is not enough research in 
psycholinguistic and other relevant fields to base on. 
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Complexity vs. cost/difficulty 
•  The terms cost and difficulty should be used when 

these concepts are meant. 
•  The term complexity should be reserved for 

absolute complexity. 
(which also connects better to notions of complexity 
used in other fields of science). 

•  To what extent complexity and cost/difficulty 
correlate with each other is an interesting 
question. 
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Chaos and effective complexity 
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a.	

b.	

Chaos and effective complexity 
•  Total chaos cannot be compressed and is therefore 

maximally long to describe. 
– There are no regularities on which information 

packaging could be based. 

•  Chaos is thus maximally complex. 
•  But is it complexity in an interesting or intuitive 

sense? 
•  Effective complexity (Gell-Mann 1994) pays 

attention to the regularities in a system. 
– The length of description of the regularities. 
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System vs. product 
•  Complexity of the system: 
– number of grammatical/lexical distinctions 
– allomorphy 
– number of rules 
– etc. 
– Dahl (2004): System complexity 

•  Complexity of the product: 
–  length of sentences/utterances/texts. 
– number of structural elements in  of sentences/

utterances/texts. 
– hierarchical structure of sentences/utterances/texts. 
– etc. 
– Dahl (2004): Structural complexity 
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Global vs. local complexity 
•  Global: overall complexity of a language 
–  the equicomplexity hypothesis 

•  Local: complexity of a specific domain of language/
grammar. 

12	
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Criteria 
•  McWhorter (2001) 

1.  Size of the phoneme inventory 
2.  Number of syntactic rules 
3.  Number of semantic/pragmatic distinctions 
4.  Amount of inflectional morphology 
–  �beyond communicative necessity�. 

•  McWhorter (2007) 
1.  Overspecification (marking of semantic categories left to 

context in many or most languages, such as evidential 
marking) 

2.  Structural elaboration (number of rules mediating 
underlying forms and surface forms, such as 
morphophonemics) 

3.  Irregularity 
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Criteria (Kusters 2003) 
•  Three principles 

1.  Economy: restriction of the number of explicitly 
marked categories. 

2.  Transparency: clarity of the relationship between 
meaning and form. 

3.  Isomorphy: similarity of order in different domains. 

•  Violations of these principles may increase 
complexity. 

•  Relative approach to complexity: Those violations 
that cause difficulties to L2 learners increase 
complexity.  
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Kusters (2003): Economy 
•  Restriction of the number of explicitly marked 

categories. 
– agreement 
– expression of TAM-categories, voice etc. 
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Kusters (2003): Transparency 
•  Clarity of the relationship between meaning and 

form.  
– morphological allomorphy 

 Finnish helmi: helme-n  pearl.NOM / pearl-GEN (Cf. Helmi: 
Helmin)

– accidental homonymy 
 Finnish: voin  can.1SG.PRES/PRET 

–  fission 
 Swedish det röd-a rumm-et  DEF red-DEF room-DEF 

–  fusion (=cumulation) 
 Latin ama-ba-t  love-IND.IMPF-ACT.3.SG 

– phonological allomorphy 
 Finnish vowel harmony, e.g. inessive -ssA: 
halu-ssa vs. häly-ssä 

– structural homonymy 
 German feminine dative/genitive: der Frau 
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Kusters (2003): Isomorphy 
•  Similarity of order in different domains. 

–  marked affix order 
 cf. Bybee (1985): 
 root-voice-aspect-tense-mood-person/number (suffixes) 
 person/number-mood-tense-aspect-voice-root (prefixes) 

–  inconsistent affix order 

•  Complexity? 
–  marked affix order => difficulty 
–  inconsistent affic order => 1m1f 

18	
Difficulty of morphological features for different 
classes of language users Kusters (2003: 60) 
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Two general criteria 
•  The principle of Fewer Distinctions 
–  The fewer semantic/pragmatic distinctions a language 

makes in a functional domain (e.g., tense, aspect, 
distance contrasts in demonstratives etc.), the less 
complex it is in that respect. 

•  The principle of One Meaning – One Form 
–  The better the formal coding of meaning adheres to 

the principle of One Meaning – One Form, the less 
complex it is. 
         (Miestamo 2006, 2008) 

20	Deviations from the principle of One 
Meaning – One Form 

•  Many meanings – one form 
–  syntagmatic: Latin ama-ba-t  (love-IND.IMPF-ACT.3.SG) 
–  paradigmatic: German der (F.DAT/F.GEN/M.NOM/PL.GEN) 

•  One meaning – many forms  
–  syntagmatic: Swedish det röda rummet 'the	red	room'	
–  paradigmatic: Finnish omenoiden, omenoitten, 

omenien, omenojen, omenain  (apple.PL.GEN) 

1m1f constructionally 
•  The formal side of a construction can be seen as a 

formal element that we can relate to meaning. 
 

 King Arthur gave a bone to Zorbas.
 vs. 
 King Arthur gave Zorbas a bone.


	One	funcHon	–	two	forms	
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The problem of comparability 
•  How to compare the criteria, i.e. how much does 

the complexity of each area contribute to overall 
complexity?  

•  The different domains and subdomains of grammar 
are incommensurable and their contributions to 
overall complexity cannot be quantified. 

•  This is relevant not only when measuring overall 
complexity but also when addressing a specific 
domain with a set of features that need to be 
related to each other and weighed. 
– global (overall) vs. local complexity. 
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Gender, finally... 

General principles and some specific 
observations. 

General approach 
24	

 

–  Dimensions 
–  Principles 

   (Audring 2014; Di Garbo 2014) 
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Dimensions 
25	

•  Audring (2014) 
1.  The number of gender values 
2.  The number and nature of assignment rules 
3.  The amount of formal marking. 

•  Audring (this workshop) 
1.  Controllers 
2.  Agreement targets 
3.  Domains 
4.  Values 
5.  Assignment rules 
6.  Conditions. 

Principles 
•  The principle of fewer distinctions 
•  The principle of one meaning–one form 
•  The principle of independence (Di Garbo 2014) 
– dependence on other grammatical domains means 

more complexity. 
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The principle of independence 
•  Is it a principle of its own or rather subsumed 

under 1m1f? 
•  E.g., choice of class prefix depends on number 

(cited in Di Garbo 2014: 107) 

– This can be handled with 1m1f. 

•  E.g., mismatches in gender agreement patterns. 
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Irregularities 
•  "German gender was thought to be complex to the 

point of arbitrariness (Maratsos 1979)" (Audring, in 
preparation) 

•  Most of Kuot gender assignment is opaque 
(Lindström, this workshop) 

  => This is chaos and thus not effective complexity 
– grammar or lexicon? 
– part of the gender system of a language anyway, and 

needs to be taken into account.   
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The problem of comparability 
•  How to weigh the principles and the dimensions 
–  in fact, how to weigh each principle applied to each 

dimension? 

•   Any absolute numbers are incommensurable. 
– as such or normalized to a scale from 0 to 1. 

•  A partial solution: take cross-linguistic averages 
(means, medians and standard deviations) from a 
large enough typological sample, and then see for 
each language, how their values relate to the cross-
linguistic averages 
–  these cross-linguistically relativized numbers can be 

compared. 
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Audring's complexity space 
30	
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Some points revisited 
•  Scope of rules vs. number of rules. 
– cf. also gender expansion as complexification/

simplification. 

•  Absence of controller 
– system vs. product?   
– Syntagmatic 1m1f can be required by the system or just 

what the speaker chooses to express. 

•  The principle of fewer distinctions – form or 
function? 
–  the principle is about functional distinctions. 
–  "Economy" of form is accounted for by 1m1f. 
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Concluding remark 
 
A proper definition of complexity will help to 
understand the nature of complexity in 
gender systems and to solve some of the 
difficult issues encountered in exploring the 
complexity of the domain. 
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Thank you! 

[for references, please ask the author by e-mail] 


