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“To correct the error in treating.R (that is, R, P, P; and R) as
probabilities, Diaconis proposed a method that Ive@ permuting the
columns of a 32X32 matrix, whose,j)lth entry was a single value
representing some sort of aggregate distance betale¢he appellations
of rabbii and all the dates of rabhi This proposal was apparently first
made in a letter of May 1990 to the Academy menhlaexdling the paper,
Robert Aumann, though a related proposal had besterhy Diaconis in
1988. The same design was again described by DgaaorSeptember
(Diaconis, 1990), and there appeared to be an mgmteon the matter.
However, unnoticed by Diaconis, WRR performed thdfeant
permutation test described in Section 2.” (Sec8pn
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“the permutation test of Diaconisihmy> ,“the testinvented bywRR."
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Professor Robert Aumann
Department of Economics
Mail Code 6072

Stanford University
Stanford, CA 94305

Dear Bob:

| am glad to report we are in agreement aboutaygropriate testing
procedure for the paper by Rips et al. A permurtatést is to be performed. There
are four basic sets of data/test statistics, | gall them additive, multiplicative,
with and without Rabbi. For each there is a 32X&82d of distances. It is my
understanding that for each such table, one millpmrmutations will be
performed. For each permutati@.,* ti; will be computed. This gives one
million numbers/table. Again for each the numBér will be located. If it is
within 1/4000 of the smallest table sums, that tegtidged a success. If one of
the four tests is successful, the whole experingent

In case of ties, the interval of ties will be beokat random. If half the
proportion of such breaks amount to better tha®d@4 that table is successful.
Otherwise not.

| hope that the authors agree to make their firgmgplic no matter what
the outcomes. Please let me know when you needifrpat from me.

Sincerely,
Persi Diaconis
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Professor Persi Diaconis
Department of Statistics
Stanford University
Stanford, CA 94305

Dear Persi,
Thanks for your good letter of September 5, able@tfpaper submitted by Rips et
al. to the PNAS.
Since it's important to clarify the precise ruldsacstatistical test before
performing it, allow me to set down here a few p®iof clarification.
1. The same 1,000,000 permutations may be used faraddhe four
basic tests. The million will consist of the idéppermutation plus
999,999 others. All million will be different fromach other.
2. The sample to be examined is that of their “seakriment”
(Table 3 of their submission). For each of the foasic tests, the exact
same procedures as reported on in their paperg3 &hnd 7) will be
done for each of the 1,000,000 permutations. (brdaly, “bunching” or
“twenty percent” might be a more suggestive nameffe test you call
“additive”).
3. The precise tie-breaking rule (agreed on by phoday) is this:
Out of the million permutations, let there be 4 tr@ ranked smaller than
the identity, and t with which it is tied (excludjitself). Then the test is
successful if and only if s+(t/2) < 250.
Again, with many many thanks for all your help brst

Sincerely,

Bob Aumann
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“given to Persi by hand in Sequoia hall, Septen®)eir990, 2:50 PM. He looked

it over and approved.”
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“J. The details of a formal test are agreed betvi&anonis and
Aumann (I'm trying to avoid pronouns, because tbftgn lead to
confusion).
K. The formal test turns out significant at a legelL6 out of a
million. (That is, the best result of the four &hats is 4 out of a million,
and then Bonferoni.)”
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