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Language Comparison

¥What is the reason for a particular similarity 
between two languages?

¥Historical reasons
! Shared descent

! Contact

¥A-historical reasons
! Inherent (ÒuniversalÓ) preference

! Chance



Quantitative Approach

¥Why should linguists use quantitative methods ?

¥Upscaling
! dealing with more data

¥Methodological innovation
! Using ÔcumbersomeÕ methods

¥Greater precision
! Beyond discrete Ôyes/noÕ results



Lexical Data
¥What kind of data is used for the language 

comparison ?

¥ Traditional trinity of language description
! Grammar

! Texts

! Dictionary

¥Generalized dictionary (ÒconstructiconÓ)
! Language particular constructions

! Combination of phonemic structure and 
meaning/context



Using Lexical Data

¥What can we do with lexical data ?

¥ Using lexical variation
! Meaning

! Form

¥To investigate
! a-historical general tendencies of lexical 

structure and sound structure

! historical processes of meaning change, sound 
change and language relationship



History of QuantiÞcation

¥Early quantitative historical analysis
! Kroeber, & ChrŽtien (1937, 1939), 

ChrŽtien (1943), Kroeber (1960)

¥Distribution of reßexes of reconstructions
! Ross (1950), Davies & Ross (1975)

! Holm (2000, 2003, 2007)



History of QuantiÞcation

¥Swadesh-list approach
! Swadesh (1952), Lees (1953), Merwe (1966)

! Chretien (1962)

¥(silent) further development
! Dyen et al. (1967), Dyen (1992) 

! Sankoff (1970, 1972)

! Dobson et al. (1972), Dobson (1978)

! Black (1976)

! Embleton (1986, 1991)



History of QuantiÞcation

¥Chance of cognation
! Justeson & Stephens (1979)

! Ringe (1992)

¥Russian developments
! Dolgoposky (1986 [1964])

! Yakhontov, Starostin



History of QuantiÞcation
¥Dialectometry

! SŽguy (1973)

! Goebl (1984, 2006), Embleton (1985)

! Nerbonne et al (1999), Heeringa (2004), 
Heeringa et al. (2005, 2006)

¥String Alignment
! Covington (1996, 1998, 2004)

! Kondrak (2002, 2003), Kondrak & Sherif (2006), 
Wesley & Kondrak (2005), Bergsma & Kondrak 
(2007a, 2007b)

! R¿dseth & Sellars (2006)



History of QuantiÞcation
¥ÒNew synthesisÓ with bioinformatics

! Renfrew et al. (2000)

! Warnow et al. (1996), Warnow (1997), Ringe et 
al. (1998, 2002),  Nakhleh et al. (2005a, 2005b)

! Pagel (2000), Gray & Jordan (2000), Gray & 
Atkinson (2003),  Atkinson & Gray (2005),  
Atkinson et al. (2005, 2008), Pagel et al. (2007)

! Lohr (1999), Haggerty (2000a, 2000b), McMahon 
& McMahon (2003, 2005), McMahon et al. (2005)

! Rexova (2002, 2006)

! Kessler (2001, 2005, 2006, 2007)

! Brown et al. (2008), Holman et al. (2008)



Comparison Biology-
Linguistics

¥Platnick & Cameron (1977)

¥Atkinson & Gray (2005)

¥Holm (2007)



Data used

¥Lexicon approach
! all available words are included

¥Wordlist approach
! clearly delimited workload

! control of amount of knowledge

! selection possibly guides interpretation

! but: limited information included



Comparison

¥Whole word approach
! cognate judgements needed

¥sub-word approaches
! sound similarities

! string similarities

! character alignment



Comparative Method

¥Cognate identiÞcation

¥Regular sound correspondences

¥Correspondence sets

¥Reconstruction

¥Subgrouping



Polynesian Languages





ÔtabooÕ ÔsideÕ ÔtrashÕ

Maori tapu taha tae

Tongan tapu tafa ta'e

Samoan tapu tafa tae

Rarotongan tapu ta'a tae

HawaiÕian kapu kaha kae



Maori Tongan Samoan Rarot. HawaiÕi ProtoP.
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Shared Innovation !
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Maori Tongan Samoan Rarot. HawaiÕi ProtoP.
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Different approaches 

¥Historical-comparative approach

! First reconstruct proto-language

! Then establish subgrouping of languages

¥ÔBioinformaticsÕ approach

! First establish subgrouping (unrooted tree)

! Then locate proto-language (by outgroup)



Necessary analyses

¥Subgrouping

! Similarity-based approaches

! Parsimony-based approaches



Necessary analyses

¥Subgrouping

! Similarity-based approaches

‣ Parsimony-based approaches



Maori

Hawaiian

Rarotongan

Tongan
Samoan

0.1

Start here



Tongan

Samoan

Hawaiian

Maori

Rarotongan

0.1



Tongan

Samoan

Hawaiian

Maori

Rarotongan

0.1

1

2

4

3 5

6

7



Tongan

Samoan

Hawaiian

Maori

Rarotongan

0.1

Indonesian



Number of 
Taxa

Number of 
unrooted 

trees

Number of 
rooted trees

3 1 3

4 3 15

5 15 105

6 105 945

7 945 10395

8 10395 135135

9 135135 2027025

10 2027025 34459425



Necessary analyses

¥Subgrouping

‣ Similarity-based approaches

! Parsimony-based approaches



99 CLASSIFICATION OF INDO-EUROPEAN LANGUAGES 

The spread of coefficients by Qp is wider than by Q6but the graphical 

representation (fig. 4) shows that  the relative rankings are identical for 
the positive values. 

TABLE IV 

Kroeber-Chrdtien, 74 elements, formula Qg 
Ce I t  Gr Ar Ir  Sk S1 

Ce 1.  . 94 - . 37 - . 67 - . 41 - . 42 - . 26 
I t  . 94 1. . 13 - . 66 - . 81 - . 82 - . 54 
Gr - . 37 . 13 1.  . 35 . 30 . 39 - . 33 
Ar - . 67 - . 66 . 35 1. . 29 . 07 . 42 
Ir - . 41 - . 81 . 30 . 29 1 .  . 96 . 42 
Sk - . 42 - . 82 . 39 . 07 . 96 1.  . 26 
S1 - . 26 - . 54 -.33 . 42 . 42 . 26 1.  
Ba - . 42 - . 47 - . 23 . 38 . 15 . 17 . 96 
Ge - . I 7 . I 5 - . 25 - . 27 - . 31 - . 75 - . I 5 

TABLE V 

Kroeber-Chrbtien, 74 elements, formula W 
Ce I t  Gr Ar Ir  Sk S1 Ba Ge 

Ce 1.  .85 . 49 . 42 . 44 . 45 . 49 . 45 . 52 
I t  .85 1.  . 57 . 39 . 30 . 32 . 41 . 42 . 57 
Gr . 49 . 57 1.  . 64 . 59 . 59 . 49 . 50 . 51 
Ar  . 42 . 39 . 64 1.  . 60 . 57 . 64 . 63 . 50 
Ir  . 44 . 30 . 59 . 60 1.  . 87 . 62 . 55 . 46 
Sk .45 . 32 . 59 . 57 . 87 1.  . 60 . 53 . 38 
S1 . 49 . 41 . 49 . 64 . 62 . 60 1. . 88 . 51 
Ba . 45 . 42 . 50 . 63 . 55 . 53 . 88 1.  . 64 
Ge . 52 . 57 . 51 . 50 . 46 . 38 . 51 . 64 1.  

A third formula which we may use is W. 

This is simply the total of agreements, positive and negative, divided by 

the total number of agreements plus disagreements. Table V gives 
these coefficients. 

I t  will be seen from figure 5, which represents Table V, that the rank 

order in the main is like that  of &6. A closer examination of the table 
will show shifts of relationship, however, among those languages which 

lie close together. The values by this formula will lie between +1 and 
zero. W does not seem to have been analyzed by statistical theorists, 
but its logical transparency may commend it. 



100 A. L. KROEBER AND C. D.CHRETIEN 

We have given these various tables and diagrams wi th this end in 
view: to show that formula does not matter very materially, as we have 
already said in Part 1. What matters is the value of the sample of 
data used. As we have indicated before, the sample must be genuinely 
random, of sufficient size, and made up of elements sharply defined. 

At least two methodological doubts which may have arisen need to be 
considered. The first is the problem of equivalence of elements. For 
example, is a locative plural in -*su more or less important than a 
reduplicated perfect? and if these two are not of equal importance, is i t 
right to treat them so in our list of elements? The answer is that 

KEY KEY
a'1.t o  .94 017 t o  -07 t o  .85 .57  t o  .53 

.43 t o  .26 -.is t o  - .54 0 . 6 4  t o  .59 ,52 t o  -41 
O -.66 t o  -.a2 O .39 t o  -30 

Fig. 4 Fig. 5 
Figs. 4,5.-74 elements. 4, lef t, formula Q2;5, formula W 

statistical analysis presupposes, ideally, the inclusion of all the elements 
of the field or universe of observation, and practically, at  least a thor-
oughly random sample. If the sample is really random, and not too 
small, there is very l i ttle likelihood that the more fundamental elements 
will co-occur mainly in one grouping or pattern, and the more trivial 
elements in a different pattern, among the languages being compared. 
Why should they? And statistical experience in other fields is to the 
contrary. 

I n the second place, negative elements may occasion some doubts. 
The answer is that if four Indo-European languages possess augment 


