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Chance resemblances


More thoughts on chance resemblances between languages


It seems most likely that Ruhlen and Greenberg’s “reconstructions” of Proto-World are just due to coincidence. It would be nice to have evidence of early human language, but this is not a way to get it.


Furthermore the silliness of this method casts doubt on Greenberg’s other statistical work on languages, such as the universals, which is unfortunate. Greenberg used the same method of comparing lots of languages statistically to divide all the African languages into a few groups. DNA evidence of human migrations in Africa has since shown that Greenberg’s classification is almost certainly correct. Greenberg also claims that all the languages of the Americas fall into only three groups. The absurd claims for Proto-World make it more difficult for this proposal to be tested thoroughly, as it should be.


There is a good reason why Greenberg’s methods should work for language classification, but fail for reconstruction, as I shall try to show.


To make a real estimate of the probability of chance resemblances among the words of two different languages, we would have to carefully investigate their phonological systems. Not only do we need to know what phonemes they have, but also with what frequencies the phonemes occur in different positions in a word.


Otherwise we can just try to make a good guess, and err on the conservative side for safety. Let us suppose that English and Japanese have 15 consonant phonemes in common, and consider words with three consonants in them (frequent in both languages). If we assume that the first consonant must match exactly, while there is a leeway of 3 similar consonants for the remaining two, the probability that a word in one language and the word with the same meaning in the other language will match is

1/15 x 3/15 x 3/15  =  0.0027

Of course not all words contain three consonants, so let us be conservative and assume that the probability of an exact match in meaning is just a quarter of this, or 0.0007 approximately. In a vocabulary of 2,000 words, this gives the expected number of exact meaning matches as around 2000 x 0.0007 = 1.4 only. Maybe that is all right – perhaps the only exact Japanese/English match in everyday vocabulary is sō = so!


If we allow a semantic leeway of 25 words, the probability of a chance match increases to about 25 x 0.0007 or 0.0175. To be conservative, let us not increase that probability any more to allow for shorter words or partial matchings. In that case, the expected number of matches among the 2000 words would be about 35, maybe not a bad estimate considering the numbers we can obtain by casual observation. (My casual list: uma, mare; jama, jam; horobiru, horrible; kokoro, cockle (cockles of the heart); saifu, safe; sake, sack; furu, fall; korosu, kill.)


Using the binomial distribution, we can work out the probabilities of finding particular numbers of matches. Here are some that I have calculated using the probability estimate .017: the symbol P(X – Y) means the probability of finding between X and Y matches.

P(1 – 10)
1.17 x 10-6

P(11 –20)
6.4 x 10-3

P(21 – 30)
0.27

P(31 – 40)
0.600

P(41 – 50)
0.128

P(51 – 60)
3.60 x 10-3

P(61 – 70)
1.60 x 10-5

P(71 – 80)
1.45 x 10-8

As expected, the probability of getting between 31 and 40 matches is highest. But notice how the probability of higher numbers rapidly falls: the probability of getting between 61 and 70 is only 0.000016. Numbers of matches rather higher than expected would make us think there really was a relationship between the languages, but of course to be realistic we would have to investigate the probabilities much more carefully.

Although Greenberg and Ruhlen’s reconstruction of Proto-World is extremely unconvincing, Joseph Greenberg himself did pioneering work on language classification. The following is quoted from the Stanford University obituary of Greenberg, who died in 2001. The full text can be found at

facultysenate.stanford.edu/memorial_resolutions/ Greenberg_Joseph_H_SenD5319.pdf
“Greenberg first became internationally famous in the 1950's for a sensational classification of African languages. At the time Africanists had been unable to classify the continent's 1,200 languages into language families such as Indo-European, except in a few cases such as Semitic and Bantu, which had long been recognized. In his final classification, published in 1963, Greenberg reduced this extreme diversity to only four large families. One of his outstanding discoveries was that Bantu, whose geographical area covered large expanses of Central, Eastern, and Southern Africa, was just a subgroup of a larger group that included many of the languages of West Africa. Though this classification was at first severely criticized by some Africanists, it won gradual acceptance over a period of more than a decade and is today the foundation of African historical linguistics.

The key to Greenberg's revolutionary African linguistic classification was a method that he termed "mass comparison" of languages. While other scholars were poring over individual languages in order to understand their internal structure and their relationships to the most immediate related languages, Greenberg raised a fundamental objection. Scholars were attempting to reconstruct protolanguages in order to justify their assertion of genetic relationships among languages. But, Greenberg asked, how did they know in advance what languages to choose to compare in this way? Before beginning to reconstruct the protolanguage they evidently had a solid idea of what languages to compare. That idea, Greenberg observed, was based on shared similarities among the languages.

Greenberg reasoned that it should thus be possible to determine the family trees of linguistic groups on the basis of shared resemblances, even before the protolanguage was reconstructed. As a result, he began to employ a method that systematically compared the vocabulary of languages, word for word and sound for sound. To the extent that systematic correspondences could be found between two languages, the languages were related. And the more systematic and more frequent those resemblances were, the more closely the languages were related. The "mass" in "mass comparison" refers both to the number of languages and to the number of words in the sample. Greenberg observed that the larger the number of languages being compared, and the larger the number of vocabulary elements being compared, the more likely it was that accidental similarities between a word in one language and in another would fall by the statistical wayside.

….. In 1987 he published his most controversial book, Language in the Americas, in which he classified all New World languages into just three families, in stark contrast to the several hundred families that had been the prevailing view. Greenberg put most New World languages in a single family he called Amerind. The other two families - Na-Dene and Eskimo-Aleut - were not controversial. The acrimony directed at Greenberg's classification has been compared with that directed at Darwin, and in fact one scholar called for Greenberg's classification to be ``shouted down'' before he even saw the book. However, a year after Greenberg's book appeared Stanford Professor of Genetics Luca Cavalli-Sforza found that, on the basis of gene frequencies, the New World populations fell into the same three groups that Greenberg had identified on the basis of language, and more recent work with MtDNA and the Y chromosome show similar results.”

The probabilities I worked out above can show quite clearly why Greenberg’s grouping of West African and New World languages turned out to be accurate. For instance, if we found that languages A and B had 75 matches, while A and C had 32 and B and C 35, we would very likely be right in assuming A and B to be in one group and C in another. Even if individual matches were sometimes spurious, the overall grouping effect could still be clear. Greenberg’s statistical studies may be sound, even if the reconstructions are not.


Finally let us consider rare matches like “yumuşak” in Turkish and “yawarakai” in Japanese. Both have the meaning “soft”, and apparently there are other examples with the same correspondences between the consonants, that is, Turkish “m” corresponding to Japanese “w” and so on. If this is really so, then the probability of such matches being due to chance alone must be pretty small. We were considering 0.0007 before: let us reduce it to 0.0005, so that just one match would be expected in 2,000 words, even allowing some semantic leeway. The binomial results would now be:

P(1 – 5) 
0.632

P(6 – 10)
5.91 x 10-4
P(11 – 15)
9.82 x 10-9
Obviously only a few matches like this would be convincing evidence that languages were related, even if we had nothing like the number of laws and matches that occur in the Indo-European group.


If you are interested in this topic, you can find more on Mark Rosenfelder’s web site, www.zompist.com.

