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Expanding Typological Detail

With four primitives there are maximally B4 = 
15 possible languages, i.e. Bell’s Number 4.

To get more detailed representations of the 
individual structure of each language one can:

• add more primitives, e.g. specific verb 
classes (cf. Figure to the right)

• use detailed language-specific similarities 
constructions in a language are not just 
identical (0) of different (1), but similar to a 
certain degree (cf. Numerals, next page)
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QUANTITATIVE LANGUAGE COMPARISON
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Analysis of Structure, 
Inducing Types

e.g. Multidimensional Scaling 

Traditional Typology
Grouping of languages 

into discrete types

Metrical Representation 
of Traditional Typology

0 = “same type”, 1 = “different type”

Fully specified 
“Typology without Types”

Values represent pairwise dissimilarity

Languages are different, so shouldn’t every language be its own type?
Instead of grouping languages into types, specify the (dis)similarity for every pair of languages

Typology without Types

System Typology
Investigate the similarity between constructions within a language

There is no linguistic comparison necessary between languages, only within languages, which is much easier!
Comparison is purely mathematical. Many typologies can be rephrased in this way, for example alignment:

Quantitatively inducing a 
Numeral System Typology

Based on data collected by 

Eugene Chan

An example of system typology without types

Data preparation with assistance by 

Steven Moran & Stefan Koch
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Language-specific metrical representation 
of French numeral system, using normalized 

Levenshtein distance between numerals
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Typology of numeral systems, visualized using a splits graph. 
There is a split into two groups, with French (“fre”) being intermediate.

“Type B”

“Type A”

Real example

Interpretation of the Typology

What is the difference between Type A and B ?

• Combine all languages in each group
• Compute the average language-specific 

metrical specification (i.e. the average of all 
large matrices as shown above for French)

• This results in an average distance matrix for 
all numerals for Type A, and one for Type B

• These averages are compared (shown right), 
showing that for most pairs there is no 
difference (middle band), but:

The pairs 3-30, 4-40, 5-50, etc. (blue groups) 
show stronger similarities in Type A, typical of

DECIMAL SYSTEMS

The pairs 2-40, 3-60, 4-80, etc. (red groups) 
show stronger similarities in Type B, typical of

VIGESIMAL SYSTEMS

Note that there are further subdivisions inside 
Type A, suggesting that not all decimal systems 
are equally structured (apparently, some are 
much more regular than others).

Pairwise normalized 
Levenshtein distance 

between numerals

For every pair of languages, 
compute Pearson correlation 

between vector representation 
of these large matrices

The resulting distance 
matrix of languages is 

visualized using SplitsTree
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Alignment as identified by overt case marking in 34 different constructional roles, 
showing detailed differences and similarities between three nominative languages.
Typical S, A, and P roles are indicated. The roles at the top are typical possessors.
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Language name and location: French, France  [Refer to Ethnologue]
�言名称和分布地区:  法�, 法国

 
1. un [!œ" ] /une [!yn] (masc./fem.) 21.  vingt et un /une [v#te!œ"  /!yn] (m./f.)
2. deux [!dø] 22.  vingt-deux [v#t!dø /v#n!dø]
3. trois [!t$w%] 23.  vingt-trois [v#t!t$w%]
4. quatre [!kat$] 24.  vingt-quatre [v#t!kat$] 
5. cinq [!s#k] 25.  vingt-cinq [v#t!s#k]
6. six [!sis] 26.  vingt-six [v#t!sis]
7. sept [!s&t] 27.  vingt-sept [v#t!s&t]
8. huit [!'it] 28.  vingt-huit [v#!t'it]
9. neuf [!nœf] 29.  vingt-neuf [v#t!nœf]
10. dix [!dis] 30.  trente [!t$(t] 
11. onze [!)z] 40.  quarante [ka!$(t]
12. douze [!duz] 50.  cinquante [s#!k(t]
13. treize [!t$&z] 60.  soixante [swa!s(t]  
14. quatorze [ka!t*$z] 70.  soixante-dix [swas(t!dis] (60+ 10)
15. quinze [!k#z] 80.  quatre-vingt [kat$+!v#] ( 4 x 20 )
16. seize [!s&z] 90.  quatre-vingt-dix [kat$+v#!dis] (80+ 10)
17. dix-sept [di!s&t] 100. cent [!s(]
18. dix-huit [di!z'it] 200. deux cents [dø!s(]
19. dix-neuf [diz!nœf] 1000.mille [!mil]
20. vingt [!v#] 2000.deux mille [dø!mil]  

 
Linguist providing data and date, Prof. Jacqueline Vaissière, 17 October, 2002
Laboratoire de Phonétique et de Phonologie,  Paris, France
提供�料的�言学家: Prof. Jacqueline Vaissière, 2002 年 10 月 17 日
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