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Derivation of Equation 1

Consider two languages, A and B, and the ith linguistic principle, Li. Given that the principle is a binary variable, either the two languages share the same value of the principle (i.e., they both have +Li or -Li) or they are misaligned (one of them has +Li, and the other has –Li). In the first case, we say they are in s state, and in the latter that they are in d state. The probability of a switch from the s state to the d state is twice the language mutation rate l, since it is produced every time one of the two languages mutates. Calling P(x) the probability of having the two languages in state x, and noting that P(d)=1-P(s), we have:


[image: image1.emf]IP(d) = 2[[P(s)- P(d)] = 2I[1-2P(d)]
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The Hamming distance between the two languages and on the given principle is H(A,B)=1 if the two languages are entirely in the d state; H(A,B)=0 when they are entirely in the s state; and the average value of H(A,B) is exactly P(d). Considering that right after a population split, the two languages are in the s state, the above equation straightforwardly yields the solution:
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which also describes the time evolution of DL(A, B), because linguistic principles evolve independently. It is worth noting that this argument relies on the assumed independence of the different linguistic principles. An alternate scenario in which some principles are correlated with other is beyond the scope of the present paper, but likely to be worth future investigations. 
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