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December 30, 1086

Professor David Kazhdan
Bepartment of Mathematics
Televiv University
Ramat-Aviv, ISRAEL

Dear David:

. Hexe are some comments on the paper by Witztum, Rips and Rosenberg on equidi-
sant letter sequences in the book of genesis., After their interesting data analysis,
they propose a clearly stated hypothesis which falls squarely within the framework
of standard statistical analysis. I think it is important that it be subjected to
as "standard" a test as circumstances pernit. 2

T will outline such a test and then try to explain my confusion about the test
propesed in the paper. 5

It vay not be xemiss to start with a more basic point. Can we test their hy-
pothesis on the data avzilable from already existing computations. I will argue no.
The problem is their data analytic procedure was Presumably developed on the data
they present. To make the point simply, if someone looks 2t a list of n numbezs,
picks the largest, and then tries to test if it is largest, or generates a few more
nunhers and tests to sea if theix largest is large in this new Sect, everyone would
laugh. So too it is wxang to apply statistical tests to the list of personalities
on pg. 35-39 if the basic procedure has been turned or ‘developed since they were -
collected. I found it haxd to figure our what had been done by the authors here.
The authors axe making an extraordinary claim. They must therefare take extra-
ordinary care in reporting it. Such care (for me) would include a frosh experiment
on fresh femous people, with z fixed version of the program. ' Please note, the
authors oy have taken such precautions; buc I didn't find this point openly and
clearly addressed in the paper.

Suppose now we have a well defi di d b pairs of strings s,t.
We compute the distances between (sl'tl)' iy, CSk,tk) {so. k night be 39). ¥e
want to know if the cbserved X distances are unusually large. One straight-

forward test involves z single permutation 7w of {1,2,...,k}. ‘This could he Just
a (randomly chosen) cyclic shift med k.

Compute the ;:listgmces dl = d,(sl,tll, SV dk' Then compute al = d(sl’tn(l))’

az' iy ak and- compare these two sets of numbors by a standard statistical test
such as ‘Wiltoxon's.
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To carry this out, k should be reasonsbly large, say 20 or more.

‘The authoxs have a different way of testing, or generating a surrogate set of
distances, by perturbing the arithmotic sequences. I tried hard to understand this,
but in tho oad, there were so many new ideas that I found myseXf confused. Itt's
probably quite a fine idea but it is non-standard" and would have to be cxplained
much moze clearly, and illustxated in some convincing way, if it is to form a basis
of a convincing test of their theory. Perhaps a good way to start is to mzke the
section scparate, and to try to sbstract the idea outside their specific problem.
The problem is, tThere are already many standard ways of perturbing a sequence to
get & basis for testing. The authors arc proposing a new way, which leaves open
the possibility that the old ways were tried and didn't give significance, so this
new way was invented. E e

The yi-oject is fascinating, but sﬁ.fiicj.ently novel that every care must be
taken to get simple demomstrations. #

I hope this is helpful.

Best wishes,

Persi Diaconis

PD:kd

p' g. j‘/)?’\ %L{‘/;l\lj J'ﬁl‘/}ﬂ%‘ @/f‘ﬂ v ﬂlfd{ﬂf/]ﬂ’ A 4W/
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Professor Persi Diaconis May 19%~, 1937
bzpartment of Statistics
Stanford University
Sequoia Hall

Stanford, California

Dear Professor Diaconis.

Professor Kashdan forwérded to us o copy of your letter
regarding our paper “Equidistant Letter Sequences in the Book
of Genesis, we thank you for your interest and comments.

The point you raised - that of the need to take every
caution to eliminate possible dependence of the methodelgy on
the data, is straightforward. In actual fact however. our
methodolgy was developed well before the experiment with the
famous people was conceived. Nevertheless, we have conducted
an additional experipment along the lines you suggested, with
the fixed version of our programs, and the results are
enclosed.

Your letter made us auare.of the need to explain in a
better way the underlying intuitive grasp of the class of
phenomena we are dealing with, and how this intuitive Erasp
1e$ds us to the method of quantative description of these
phenorena which we have developed.

In what follows we have tried to do this
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August 3, 1983

To whon it m2y concern:

This is a eritique of the staristical nethodology in the woxk of Witztum, Rips,
and Rosenherg in their paper “Equi-distant letter sequences in the baok of Genesis",

The authors suggest that there are patterns in the Book of Genesis of the flavor:
"names of famous peaple are in positions correlated with their birthdetes", The
zuthors have created a measure of association and attempted to calidbrate and assess
statistical significance.’ My main cxiticisas follaw:

1. Due’ o the well known lprublens with statistical testing following a vigorous
data znalysis, no reasonzble statistical conclusions can be drawn from the original
sammle.
The authars' inclusion of this part of thé analysis scems inappropriate in
a scientific publication. It might be of intersst to a grouwp trying to follow-um,
and understand how the present ;—:ethnd of coxxelation was discovered.

2. The authozs also xepoxt a test on fresh datz. Thae way that they attempt to assess
statistical significance is unconvincing. There are any number of straightforward
tests of their hypothesis that would meet ordinary scientific standards (some azc
detailed below). The authors' claim is sufficiently extraordiniry, that rore
careful tests axe clearly czlled for beforve publication (or public discussion).

The authors have instead chosen to imlement a non-standard procedures with
weaxtain Joundations, Their a mtions of uniformity under pertuxbations of
the data are unjusvified, nor particularly believable, and would reguire a good
deal of theoretical and empirical work before wexiting consideravion as =
possible tool in routine research (wirness the body of work on superiicially
similaz taols like the bootstrap, jackknife and ezess validation which also
2terpt to assess sigmificance under perturbations of the dara) I may point out
that applying such considerations to time sexies like the Book of Genesis is
very well known difEenie terxizory, No one has a reasonable hold on when
pexturbation techniques wark, even under simyle dependence.




As I undexstand the analysis of the secdnd sarple, several supposedly unifoxm
variables resulting from diiferent vexsions of the date are supposed further to
be independent. This also seems completely unjustified (e.g., £rom 30 names,
150 distances are calenlated, the distances within 2 name do not seem independent).
In conclusion, I f£ind the present statistical analysis dnsa.\:is&.ctcry by
standard practice and certainly unable fo support the claims Presenced.

If this were a2 moutine cluim, there ars standard procedures available for testing,
Consider the 2nd sample. For each of 32 people, a small table of numbers TepTe-
senting distance scores is computad. One could take the smallest of these and
thus have 32 mumbers. A cyclic shift would give 32 more mmbers. One could then
perform a standard 2 samole test such as the Mann-Whitney rank test to see if
one set of nunbers was smaller than the othexrs, This test was suggested ta the
authoxs in a previous cammunigue. For some Teasan they chose not to carxy it
out, It is straightfoxward to carry out, given what they have on hand. I
carried out a t-test cowparing the smallest distance in the 6 or so tables
associated to a given name-date pair with the corresponding nuwbers in the shift-
ed data, This x's a standaré cdn:pa.'riscp. The means and sus of squares wexe

X =144, 5, = 189, m = 25, %, = .165, §, = .155, n, = 19. The two sample

T-test tumed our'as ,40. This should be compared with a standard noxmal dis-
tribucion, 5o it would have to be cutside =1.9 to achieve significance. 'In
short, the two distributions are not evidently different.

The test suggested above would not by ‘itself constitute sufficient proof
wnless the differences were huge. One would need to compare the 52 scorss with
the result of a la.:ge number of pewmmuted values, ideally a few hundred, ~and
chserve Topeated large diffexences, ’ .

This too was suggested to the azuthors in a previous commmication. They
chose not to caxzy this out b of computing exp It seens to ne that-
tho results claimed are not acceptible without this type of repeated comparison.

In Y, the auth need to d trate unifornity, and carxy out standard

sexmutation tests.

Sincerely yours,

Y ' - ’

Pt SJions

Javn Mg
Persi Diaconis
Professor of Statistics
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Robert 3. fiumann
Institute of Mathematics
THE HEBREW UNIVERSITY OF JERUSALEM
: 91704 Jerusalem, ISRAEL

November 15, 1989

Professor Persi Diacanis
Department of Mathématics
Harvard University

Cambridge, Massachusetts 02138
usa

Dear Persi.,

You 'will remember our conversations in -the summer of 1988 abput ‘the.
submisscion, to the Proceedings of the Fational deedeny vf Sciences, of
the report of Witztum, Rips, and Rosenberg an equidistant letter
sequences (ELS‘s) in Beneais. Thay have now prepared a program thak,
they hope, will meet yaur objections. I asked them not to carry out
the ecalculatioens until I have consulted you.

Let me remind you of the main aoints. The claim is that when encaded-
as ELS’s in Genesis, the names of rabbinic persanages who lived 'during
the 1last millenium occur in claser proximity ta their birth and death
dates than could be expected.: You will remamber thats the authors
developed & methodology for testing this hypothesis, which they then
applied to a list of * personages  taken fram a standard - biagraphic
encyclopadia. Because of concern about possible "pollution" of the
data, you suggested that the same methodology be applied ta a second,
fresh 1list. This was done, with results described in the report that
you have already seen (and that is again enclased). What &is being
proposed now refers only ta the second, fresh list.

“This 1list contains 32 personages and 32 corresponding dates. On Page
11, Line 5, of the epclosed report, the authors define ' a statistic
that thoy apply to such lists. Let me call this statistic p; it may
range between © and 1. Intuitively, the smaller p» the better the
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fit of names to dates ‘(see the postscript).

The authors now propose o permute the personages, using random permu-
tations 7 generated by the method af Knuth (Yhe 49t of Progremaing;
they tell me you suggested this). 0f course, +he list of dates
remains unpermuted. Each = generates a statistic P Denoting the
identity permutation by <, and the number of random permutations ¢

by m, the null hypothesis is that the numbar k of p. below

P

T '3
is uniformly distributed aver f03lynanymds Thus (unless I have
missed something) the level of significance is (m—Kk)/{m+1); for

example, if one wants a level of 99.5%; then out of 3I9% permutations,
there should be at most one PT that i < pé.

Ta me, this.saunds'Very straightforward; what could be simpler than a
uniform distribution over £0,1,. 0 a,m}? 1 see no possibility for
hidden assumptions or pitfalls. If you agree, could I.ask youx-

i)  How many permutations 7 are needed? That is, what is the
minimum m that wauld be acceptable? .

‘ii)  With ‘m » this minimum, which level of (m—k}/(m+1) would, in
your opinian, justify publication in the Proceedings of the ¥L3?

Whon you have answered, I will ask the autheors to pick an m that you
have indicated as satisfactory, before doing the calculations. I will
inform you of this m, and then ask them tu perform the calculations.
If you don’t agree that the method is in principle justified, could 1
ask you to indicate what is wrang? -

With best regards,

Y-

Robert Aumann
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P.5. The statistic ¢ is simply the right side of the 'furn:nula an
‘Page 11, Line 5 of the enclasure, where 'Fﬂ is defined as the product
at the cfw,»’} over all word pairs (v,»’ in the given list.

(Recall that ©¢fw,#’] itself ranges between O and 1, and measures
the praoximity of » to ', in the sense that the smaller eofw,w’

is, the closer w 4is to «'; it is derived from a “raw" measure of
proximity by -a perturbation methad.) Under certain unifarmity and
independence assumptions which seem quite reasanable, but which- were
(and still are) unpraved,  4is the probability that Pﬂ would be as

small as it is, if the word pairs were chosen at random. Thus a small
P indicates a good fit. All this, however, is intuitive background
only, and is not used as a justification of the method proposed in' the
bady of the lettaer.
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May 7, 1990

Robert Aumann
Institute of Mathematics
Hebrew University
Jerusalem, Israckm 91904

Dear Bob, .

I am sending this letter via David Kazhdan and trust it will reach you.

I have four points to make on the test proposed by Witzum, Rips, and
Rosenberg, :

1. For publication of such a fantastic claim I think a signicance level
of 1/1000 or better should be required. I arrived at bhis number
after consultation with a variety of colleagues. The authors present
the claim that there is a strong effect. If this is the case, there will
be no trouble attaining far higher levels.

2. As I understand it, computational considerations are an issue.
The following suggestion should make the computations feasable.
Let X and YV be spaces and d(z,y) a function from X x ¥ —
[0,1]. As I understand it, there is a fixed. set of matched pairs
(@1, 11) (22, 92), oy (%0, ) and a stabistic T = d(zy,m) + .. +
d(z5,¥n). Permuting (say) the ='s we get a number T'(x) for each
permutation. The computation of d{z,y) is expensive.
feg n =30, and N = 100 permutations were selected (which
could only offer significance of 1/100 of course) then nV = 3000
pair computations of d(z,y) are required.

Here is my suggestion. Calculate the n X n matrix d(ziyi) 1 £
i,J £ n. This requires n® expensive computations. With this
in hand, one can cheaply generate millions of permutations and
calculate T(m) = d(Zx(1yg) + - + d|Tn), ¥n) from the matrix.
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Indeed, with the matrix at hand, a million samples can be run off
in a few seconds. Thus, if formation of the matix is feasable, I
recommend carrying this procedure out with N = a million and
then seeing what proportion of the 7'(7} are smaller than T'(id) as
indicated in your letter. A clear provision should be agreed upon
in the call of tied values. I do not foresee a problem here.

3. The permutation test can be carried out to satisfactory approxima-
tion without performing any permutations. This uses Hoefdings
Combinatorial central limit "Theorem. This gives a normal approx-
imation to the distrubutions of the sum. The variance depends on
the entries of the matrix described above in a simple way. It is
this kind of theorem which is lacking in the quantification pro-
posed originally. A recent reference is Bolthausen, E. (1984). An
estimate of the remainder in a combinatorial central limit theo-
rem. Z. Wahrscheinlichkeits-theorie , Verw. Gebiete. 66 379-386.
This gives references to earlier literature,

4. The authors have changed the basic statistic a few times since we
began our correspondence, 1 think the present version is much
clearer: a single number for a list of pairs versus a list of » num-
bers, Becuase of these changes, 1 feel a fresh set of 30 names and
birthdates should be used. This is standard practice. In matters
of this sort, no one will be convinced because of the possibility of
some sample permutations having been drawn between our corre-
spondence. Indeed, as we know, a sccond permutation was drawn
and a standard statisical test performed which showed that noth- -
ing suprising appears in the sample of 30 names.

I realize that the above is a stingent test but it is the minimum that
would satisfy me. 1 am sorry for the delay, but 1 really did just receive
your material recenily. )

I will be happy to clear up further details or discuss the suggestions
made above, I will be at Stanford, Department of Statistics, from Juen
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15-Sept. 30, and then back here.
Best wishes,
porn
Persi Diaconis /
{4, The posth pipd aderl g complitly
N {M, o -f/u'm A Ui .f/ _ﬁ%{ ALY

Vit o] AL pagih Vhm «4‘/14%"{5/ Ty preta-
ity avtury Aral e W¢WM%9; T

vindisbon] //Q{/l/li .
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Rubert J. Aumann
Institute of Mathematics
THE HEBREW UNIVERSITY OF JERUSALEM
21904 Jerusalem, ISRAEL

June 19, 1970

Prafessor Persi DRiaconis
Department of Statistics
Stanford University
Stanford, Califerniz 02138
usa

Dgar Persi,

Thank you very much for your letter of May 7, which David Kaxhdan
deliverad. I am grateful for the work you have already put into this,
and * for “the . willingness expressed at the end aof your letter to
continue the discussion.

The authors’ claim is indeed fantastic. A significance level of
99.9% is high, but perhaps called for under the circumstances. I
also agree that one million permutations should be checkad, as you
suggested. The authors tell me that this will teke mare than a few

secands; but it can be done in real time, and they will do it.

Your computational suggestions are excellent. Apparently the authors
had already reached similar conclusians by themselves, It is feasible
to carry out the conputations exactly, so there is no need for the
appraoximation suggested in your point J. There should be no
difficulty in agreeing on a tie-breaking rule.

The only issue is your point 4. Yau seem to be asking for yet another
new list of persenages, in addition to the original list AND to the
second list that was taken after your 1986 discussions with the
authors (and your letter to Kazhdan of December 30, 198&). I daon‘t
understand this request. Allow me to explain.

1. You write, "the authors have changed the basic statistic a  few
times since we began our correspondence.® This is simply not so. The
statistic in guestion {denoted ¢ in my previous letter) was propased
from the very beginning, even before the FIRST list of personages was
analyzed; it has been consistently used ever since. The results are
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presented in all the reports of the authors; in the one far the P¥4S,
in Tables & and 7. (For more details,' see Item 11 belaw.)

2. p is defined as the right side of the secand displayed farmula an
F. 1% of the raport submitted to the PYAJ, Under certain regularity
conditions, it is uniformly distributed aver [0,1] {and so is its
oun significance level). Its observed value pp for the second 1ist
of personages is 0.00000000720, which does seem unusually small.

You point out that the regularity conditions have not been proven
and may be unjustified. Thus p is perhaps nat wniformly distribu-
ted, so py is perhaps not unusually small.

Therefare, it is propbsed to permute the dates. If 20 comes
out among the smallest thousand of 4 million random permutations, then
one can conclude that it is indeed unusually small.

3. Perhaps your Point 4 was based on a misunderstanding, and given
the above, you agree to use of the second tist. If so, there is no
need to read further.

4. If not, let’'s raviaw the possible abjections to the second list.

One point is that if one tests sufficiently many sufficiently
different statistics on a fixed sample, it is perhaps not very
surprising if eventually one of them yields significance. Therefore
it one test fails {does not yield significance), one should not simply
ignqre it\and try another.

A second paint is that if one constructés a statistic after the
data "has been analyzed, one may, consciously or subconsciausly, be
influenced in the construction by the analyis of the data.

5. Here neither point applies; the authors are no¢ using a new
statistic (see (1)). Nevertheless, objections might still came up
under the following headings:

a. Though the statistic » has not changed, the method now
proposed to measure its significance is different (permutations
rather than “direct"). In effect, this constitutes a new test.

b. You, Persi, performed a t—test on the authors’ data,
which failed (turned out inconclusive). This disqualifies the
data from fTurther use.

c. The authors may have “cheated" —- drawn sample permuta-
tions without telling anybady.

d. Without pinpointing anything specific, there is a
malaise with using data that bas already been looked at in any
Way; somehow, the data has been "polluted."

You mentioned some of these points in your letter; let’s dddress - them
one by one.

a. To address (a); suppose that somebody runs a significance test,
which confirms the research hypoth=sis at a high level; and then he
discovers a bug in his computer program. So he carrects the bug, and
runs the test again, with the same data. Would you disqualify that?
The situation here is similar. The null hypothesis implies a
distribution R for p. Let r¢ be the level 6f pg in R (the
probability of p < pg). The authors thought .that R is wuniform,
which vyields rg = po. But they made what amounts te a mathematical
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mistake; thay con’t prove what is needed. So thay want #o ran  the
perautation test; which is, under the null hypathesis, simply a Monte
Carlo computation of the very same number rp. There wasz a bug in the
program, and they have corrected it. I ran‘t see haw that could
possibly call for new data.

7. As for {b): There is some question abouk whether your test was a
priari sensitive enough to uncover the effect. But that is ‘not the
issue; and I don't want to get into it now. What I don‘t see is how a
test parformed without the authors’ knowledge could possibly disquali—
fy data from use by them (as it might if they themseclves had tried
it}; especially as they are ignoring your test and using the same
statistic as before. Aftdr all, I‘m sure that for any set of data one
can find arbitrarily many ‘inconclusive tests.

8. You write: “In matters of this sart, no one will be canvinced be—
cause of the possibility of some sample permutatinns having been drawn
batween bpur correspondence." This is (c). In fact, the authors as-—
sure me that no sample permutations were drawn. Of course, it is
remotely possible that they are lying; but if they are going to 1lie,
they can lime with a new list as well {i.e., draw sample permutations
from & new sample). No procedure is. immune to lies of this kind.

But quite apart from that, what it they did draw sample permuta—
tions 7 ? If plr) came out high, that is evidence in Favor of
their hypothesis; and if it came put low, why would they sugaest the
full tesg? I really don’t understand this point.

7. We came now to {d}. Perhaps this is a non-issue; I raise it anly
because in August 1988, you mentioned “the well-knogwn problems with
statistical testing follaowing a vigorous data analygis.” It's my
feeling, which I°ve tried to support above, that here there was
practically no previous data analysis, certainly no "vigorous" one.

10. You may ask why the authors don’t want to run a new list. They
have good reasens; the samples are in several senses very "“expensive”
({not just in effort). They have already taken one fresh sample cut of
general “hygiene* censiderations, and don’t want to do so again, for
np clear reason.

1. For the recoard, here is the ENTIRE history of tests run by the
authors. From the very beginning, two statistics were proposed. Dne-
is 2. The other, say ¢, is the number of word pairs in the sample
whose normalized distance is in the interval £0,.27. These two
statistice were tested for the first list; the results were highly
"significant” (the guptation marks indicate that this is subject to
the regularity conditions mentioned above (2)). Precisely the samne
test was then applied to the second list. In this case, +the authors
also tested the same ststistics p and ¢ on the word pairs gbkaincd
by omitting all appellations of a given personage beginning with the
title "Rabbi" (this was for thearetical reasons, which are explained
in the paper). NO DTHER TESTS WERE RUN.

Thus four tests bave been used in all. You might ask why the
authors now select a particular one of them; whether this is not
precisely the kind of thing you were warning against. In fact, the
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cest selected is not the one that came out best; the selection is ‘for
theoretical reasons. If, howaver, thig point worries vou, one can
test whether the minimum level of the four statistics is £ Q00253
under the null hypothesis, this has probability < 4x.00025 = .00t.
(This would be so mven if the tasts were mutually exclusive.)

Let me sum up. Though the authors’ typothesis seems fantistic, it
should be tested fairly. Far the world, I cannot see how significance
at the 99.9Z2 1level could be attributed to a previous (successful?l)
test of the SAME statistic having involved a mathematical lacunay or
tae you perfarming an incdnclusive t-test. While stringency is called
for; one must also maintain objectivity and common sense.

Again with mapy thanks for your continued willingness to discuss thic,

Yours,

O A-

P.8. Lot me take this™ opportunity to express my dismay at the
unautharized use of your name in connection with this matter. . The
authors assure me that this was done withaut their consent, and will
do what they can ta prevent its recurrence.
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S’tanfor d U niversity STANTORD, GALIFORNIA 94205

DEPARTMENT OF STATISTICS
SEQUOIA HALL

Scptember 5, 1990

Professor Robert Auman
Department of Economics
Mail Code 6072

Stanford University
Stenford, CA 94305

Dear Bob:

I am glad to report we are in agr about the appropriate testing procedure for
the poper by Rips ¢t al. A permutation test is to be performed. Therc are four basic sets
of data/test statistics, I will call them additive, multiplicative, with and without Rabbi.
For each therc is a 32 x 32 table of dist It is my under ding thet for each such
table, one million permutations will be pesformed. For each permutation 302, £,y will
be computed. This gives one million numbers/table. Again for each the number Tt; will
be located. If it is within 1/4000 of the smallest table sums, that test is Judged a success,
If onc of the four tests is suceessful, the whole experiment is.

In case of tics, the interval of ties will be broken at random. If half the proportion of
such breaks ammount to better than 1/4000, that table is successful. Otherwise not.

I hope that the authors agree to make their findings public no matter what the out-
comes. Plense let me know when you need more input from me.

Siucerely,
7Y .
/?/5 7 ‘@"‘-’f% i

Persi Diaconis
PD:kd
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Robaert J. Aumann
institute of Mathematics
THE HEBREW UNIVERSITY OF JERUSALEM
91904 Jerusalem, ISRAEL

September 7, 1990

Professor Fersi Diaconis
Department of Statistics
Stanford University
Stanford, CA 94305

Dear Persi,

Thanks for your good letter of September 5, about the paper
submitted by Rips et al. to the PNAS.

Since it’s important to glarify the precise rules of a
statistical test before performing it, pllow me to set down here
a few points of clarification.

5 The same 1,000,000 permutations may be used for pach of the
four basic tests. The million will consiskt of the identity
perautation plus 999,997 others. All million will be different
from each other. .

2. The swanple to be examined is that of their "second experi-
ment" (Table 3 of their submission). For each of the four hasic
tests, the exact same procedures as reparted on in their paper
(Tables § and 7) will be done for each of the 14000,000 permuta—
tions. (Incidentally, "bunching" or “"twenty percent” might be a
more suggestive name for the test you call "additive.")

3. The precise tie-braaking rule (agreed on by phone todayl} is
this: Out of the million permutations, let there be s that are
ranked smaller than the identity, and + with which it is tied

{excluding itself). Then the test is succossful if and only if
s+ (£/2) < 250.

Again, with many many thanks for all your help on this,

Sincerely,

Bob Aumann

g e o Pues) Lyf e i S’Qp\oa LV// )
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DNPRITI PN YD 5y mRAN Y (91) RPN MW 19051 (78 B9 Jhann »mhw)
AUYIT N NUYD ALY BIIVIN S HUHY DTN DM LINTIVDLLY HYIIND
MODIOVON MPNABH NRT 32 LAY Y DIVRD Y0OwDDR AntmMaY meioh
P2 MNIND NHON L(100% NN NHRIUPH MPADBIY 10) DXMNNT 1t AVPLA AN
N2 3811 .100(1-p) N9 ,(1992)) 99DN MIMNLAY p MLVVLLH MpamR TRy Pab
S13) MINDAON ,DIND NYY AnRDN Ay

EQUIDISTANT LETTER SEQUENCES IN THE BOOX OF GENESIS
DoroN WrTzTuM, EuiyAuu Rips, AND YoAv ROSENBERG

Abstract, Statistical analysis indicates that kidden information is wovan into the text of Genesls in thie
form of equidistant letter scquences. The effect fs siguificant at the level of 72%.
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1. Introduction.

More than fifly years ago, . M. D. Weissinandet [1] noticed that reading the Nebrew Pentateuch
with “equal skips” (every d’th Jetter only, where d may be any positive or negative integer) yields-
some interesting results. His work was suggestive but not systematic. The present work both
extends and systematizes Weissmandel’s ideas.

Define an BLS (equidistant Jetter sequence) as o sequence of letters in Genesis whose positions,

not counting spaces, form an arithmetic progression; that is, the letters are found at the positions
nyn+dynt 2., 0t (k- 1)d

We call d the skip, » the start, and k the length of the ELS. These three parameters uniquely
identify the BLS, which is denoted (n,d, k).

Lot us write Genesis as a two-dimensional array—i.e., on a single large page—with rows of equal
length, except perhaps for the last row. Then every ELS appears as a set of points on a straight
"line. ¥t has beew noted that in such arrays, ELS’s spelling out words with refated meanings often
appear in close proximity. Examples are wvn (hammer) and y1v (anvil) (Figure 1), wvp
(Zedekia) and mimn (Matanya)! (Figure 2), and nonni (the Chanuka) and sxnown (Hasmonean )
(Figure 3). On the face of it, it is not clear whether this can be explained as pure chance. Ilere we
develop a method for testing the significance of this phenomenon according to accepted statistical

principles. We conclude that it is unlikely to be due to chance; i.e., is statistically significant.
2. Summary Description of the Test.

In this section we describe the test in outline. In the sequel, sufficient details are provided to

cnable the reader to repeat the computations precisely, and so to verify their correctness.

We test the significance of the phenomenon on samples of pairs of related words (such as hunmer-
anvil and Zedekia-Matanya). To do this we mnust

(i) define the notion of “distance” between any two words, 50 as to lend meaning to the idea of

words in “close proximity;”

(i) define statistics that express how close, “on the whole,” the words making up the sample

pairs are to each other (some kind of average over the whole sample);

1T origiual name of King Zedekia was Matanya (Kings k1, 24:17).
2T)ic Hasmoneans were the priestly family that lod the revolt against the Syriany wlose successful conclusion the
Chanuka feast celebrates.
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(iii) cloose a sample of paiss of refated words on wlich to run the test; and
(iv) determine whether the statistics defined in (i) are “unusually smali™for the chosen sam ple.

Task (i) has several compouents, Tirst, we must define the notion of “distance” between two given
ELS’s in 2 given array; for this we use a convenient viriant of the ordinary Buclidean distance.

Sccond, there are many ways of writing Genesis as a two-di

| array (depending on the
row length); we must select one or more of tlese arrays, and somehow amalgamate the results.3
Third, 2 given word may oceur many times as an ELS in Genesis; here again, 2 selection and
amalgamation process is called for. Foyrth, we must correct the results for factors such as word
length and composition. Al this s done in detail in Sections 4 and 5.

We stress that our definition of distance is not unique. Many of the details can be carried out
in other ways. We feel that changing thesc details is unlikely to affect the results substantially,
Be that as it may, we chose one particular definition, and have, throughout, used only it. (Similar
remarks apply Lo choices made in carrying out Tasks (i) and (iii).)

Next, we have Task (ii), measuring the overall proximity of pairs of words, in the sample as a
whole. For this, we used two different statistics, P and Py, which are defined and motivated in
Section 7. Intuitively, each measures overall proximity in 2 different way, In cach case, a small
value of P; indicates that the words in the sample pairs are, on the whole, close to each other. No

other statistics were ever caloulated for the fivst, second, or indeed any sample.

In Task (iii), identifying an appropriate sample of word pairs, we sirove for uniforinity and objec-
tivity with regard to the chojce of the pairs, and the relation between their elements. Accordingly,
our sample was built from 2 list of personalities (p) and the dates? () of their death or birth. The
personalities were taken from the Encyclopaedia of Great Men in fsracl (Margalioth [2]).

Ag fixst, the criterion for inclusiort of a personality in the sample was simply that his entry
contain at least 3 columns of text, and that a date of birth or death be specified. This yielded 34
personalities (the first #ist). In order to avoid any conceivable appearance of having fitted the tests
to the data, it was later decided (o use a fresh sample, without changing anything else. This was

done by considering 2ll personalities whose entrics contain between 1.5 and 8 colwrns of text in
the Bneyclopaedin; it yielded 32 personalities (the second fist—Table 2). The significance test was
carried out on the second sample only.

30f course, the selecti (andfor I ion) wust be carsied out accarding to clrarly stated, systetatic rules,
Alcbrew day and month,
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Note that personality-date pairs (p,p") ave ot word pairs. The personalities each have several
appellatious, there are variations in spelling, different ways of designating dates, and so on. Thus
cach personality-date pair (p,p') corresponds to several word pairs (w,w'). The precise method |

used to generate a sample of word pairs from a list of personalities is explained in Section 6.

As explained in Section 7, we 2lso used a variant of this method, which generates a smaller
sample of word pairs from the same list of personalities. We denote the statistics Py and Pz, when

applied to this smaller sample, by P and Fy.

Finally, we come to Task (iv), the significance test Itself. It is so simple and straightforward that
we describe it in full immediately.

The second list consists of 32 personalities. Tor each of the 32! permutations 7 of these person-
alities, we define the statistic P{ obtained by permuting the personalitics in accordance with =, so
that Personality  is matched with the dates of Personality #(i). The 32! numbers P are ordered,
with possible ties, according to the usual order of the seal numbers. If the phenomenon under study
‘were due to chance, it would be just as likely that P occupies any one of the 32! places in this

order as any other. Similarly for Pz, P, and P;. This is our null hypothesis.

To calculate significance levels, we chose 999,999 random perniutations x of the 32 personalities,
using a standacd program for choosing random permutations.® The significance level of Py s e
nuraber of these = for which Pff exceeds® Py, divided by 1,000,000, Shwilarly for Py, Fa, and F;.

After calculating the siguificanee lovels of Py through Py, we must make an overall decision to
accept or refect the research hypathesis. Defire pi 25 the probability, under the null hypothesis,
that P; would be as low as it is; thus p; = (1 ~ the significance level of F;). Set pp == 4minp;.

Then the overall significance level, using all four statistics, is at least™) ~ po.

5Tie random permutations were chosen in accordance with Algorithm £ on p.125 of Knuth{3}. The psoudo-randon
generator required a3 input 1o this algorithun was Lhat provided by Turbo-Pascal 5.0 of Bosland later Inc.

SIf 1 is tied with other P, half of thase othors are corsidered to Vexeved” F5.

TOne must avoid selecting favorable evidence ouly. For example, suppese that p3 = .81, the otlier p, belng higher.
There is then a temptation to cansider pa only and se to reject the pull hypothesis at the level of 99%. But Uiis
would be 2 wistake; with cnough sulliciently divurse statistics, it is quite likely that jusi by clisnce, same oue of
them will be low. The correct question is, “Under the null hypathesis, what is the probability thad at least one of
the four p; would be < .01?” Thus denoting the event “p; < .01 by Ey, we must fiud the probability uot of B3, but
of “By or Ez or 3 or Eq” I the E; were routually exclsive, this probability would be .U4; overlaps only decrease
the total probability, so that it in in any case < .04, Thus we can seject the null hypothesis at the level of 96%, but
not 89%.
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3. The Results.

The individual significance levels 1 ~ p; of the four statistics P; (i = 1,2,3,4), as well as the
minimum overall significance level 1-p, are giver in Table 1 in the column marked G (for Genesis).
The research hypothesis'is thus confirmed at the level of 72% at least. .

4, The Distance Between Words. &

To define the “distance” between two words w and ', start by letting ¢ and ¢' be fixed ELS%s

that spell out w and ', and consider Genesis written out in a fixed two-dimensional array, Set

J = the distance” between consecutive letters of e,
! := the distance between consecutive letters of ¢',

£:= the minimal distance between a letter of ¢ and one of ¢/,

and define §(e, ') 1= f2 ++ 2 + 22, We call d(e, ') the distence between the ELS's ¢ and ¢ in the
given array; it is small if both fit into a relatively compact area. For example, in Figere 3 we have

F=1,/'=G¢=3%,6=40.

Now there are many ways of writing Gencsis as a two-di jonal array, d ling on the row

length A. Denote by 84(e, e') the distance &(e, ') in the array determined by &, and set gty 1= l/bé.;
the larger jza(e,€’) is, the more compact is the configuration consisting of e and ¢ in the array
with row length &, Set ¢ = (»,d, &) (recall that d is the skip) and ¢’ = (»',d', &'). Of particular
interest are the row lengths & = hy, &, ..., where A; is the integer nearest to |d|/i. Thus when
k= Iy = |d], then e appears as a column of adjacent letters {as in Figure 1); and when 4 = A3,
then ¢ appears either as 2 column that skips alternate xows (us in Figure 2), or as a straight line
of knight's moves (as in Figure 3). In general, the arrays in which e appeazs relatively compactly
arc those with row length A; with { “not too large.”

Define &} analogously to ki, The above discussion indicates that if there is an array in which the
configuration (¢, ¢') is wnusually compact, it is likely to be among those whose row length is one of
the first ton’® A;, or one of the first ten A, So setting

10 10
ole,e)i= " prlee) + 3 phlene),

i=] =1

BT his sectlon s rather technleal, and may be omitted at a first reading,
90rdinary Buclidean distance in the two-dimensional array,
0Ten i3 an arbitrarily selected *moderate” number.
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we conclude that o, ") is a reasonable measure of the maximal “compactness” of the configuration

(e, ¢') in any array. Equivalently, it is an nverse measure of the minirum distance between ¢ and e',

Next, given a word w, we look for the most “noteworthy” occurrence or oceurrences of w as an-
ELS in Genesis. For this, we chose those ELS's ¢ = (n,d, &) with [d| > 2 that spell out w Jor
which |d} is minimal over all of Genesis, or at least over large portions of it. Specifically, define
the domain of minimatity of ¢ as the maximal segment T, of Genesis that includes € aud does
not include any other ELS é = (#,4,%) for w with |d} < |d]. U ¢ is an ELS for another word
w', then T, N T is called the domain of simult inimality of e and ¢'; the length of this
domain, xclative to the whole of Genesfs, is the “weight” we assign to the pair (¢,¢’). Thus we
define w(e, ) := Me, &'}/ MG), where Me, é’) is the length of T, N Tw, and A(G) is the lenpth of
Genesis, For any two words w ax;d w', we sel

Qw,w) = Zw(c.c')c(e, ¢),

where the sum is over all ELS’ ¢ and ¢ spelling out w and 1’ respectively. Very roughly, S(w, w')
mensures the maximum closeness of the more notaworthy appearances of w and w' as ELS’ in

Genesis—the closer they are, the larger s Q(w, '),

When actually computing (w, w"), the sizes of the lists of ELS’s for w and ' may be imprac-
tically larze {especially for short words). To generate a workably sized List, let D be the minintal
integer such that the expected number' of ELS’s for w with [d| £ D is'? > 10. Define D' simi-
larly. We consider ELS’s only within these ranges. Abusing our notation somewhat, we continue
to denote this modified function by Q(w,w').

5. The Corrected Distance.

In the previous section we defined a measure (1w, w") of proximity between two words w and w'—
an inverse measure of the distance between them. We are, however, interested less in the absolute
distance hetween two words, than in whether this distance is Jarger or smaller than “expected”. In
this section, we define a “relative distance” e(1w, w'), which is small when w is “snusually close” to

w', and is 1, or almost 1, when w is “unusually far™ from '

The idea is to use random perturbations of the arithmetic progressions that define the notion of an

BLS. Specifically, start by fising o triple (2,7, 2) of integers in the range {-2,-1,0,1,2}; there are

LThe product of the averall frequencies (within, Genesis) of the lestess constituting w mwltiplied by thi aumber of
all ELS's with 2 £ {d| € D.
12Ten s an arbitrarily selected “moderate” number,
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125 such triples. Next, rather than looking for ordinary ELS's (n, d, k), look for “(z, 7, z)-perturbed
ELS's,” obtained by taking the positions

a, nddyynt(k—4)d, nt (k=343 nt(k-2)dtaty, nd(k=-1)dt2ty42, »
instead of the positions n,n +d, 2+ 2d,...,5+ (5 = 1)d.

We may now calculate the “(z,y,2)-proximity” of two words w and w' in a manner exactly
analogous to that used for calculating the “ordinary” proximity Q{w,w'). We thus obtain 125
numbers Q=3 (1, w'), of which (w, w') = ROI9(w, 1) is one. Denote by v(w, w') the number
of triples (2,7, 2) for which QE¥=}(w, ") > Q(w, w'), and by m(w,w") the number of such tsiples
for which there exist some (2, 3, 2)-perturbed ELS’s in Geunesis for w, and some for w’. 1 (1, w2
10, define

¢(w,w') 1= v{w, w')/m(w, v');
otherwise, we consider the accuracy of this method as insufficient, and do not talte the value of
ow, w") into account,
6. The Sample of Word Pairs. 13

The reader Is referred ta Section 2, Task {iii), for a general description of the two samples. As
mentioned there, the significance test was carried out only for the second list, set forth in Table 2.
Note that the personalitics each may have several appellations (nammes), and there are differént
ways of designating dates. The sample of word pairs (w0, w') was constructed by taking each name
of each personality, and pairing it with each designation of that personality’s date.

We have used the following rules with regard to Hebrew spelling:
1) For words in lebrew, we always chose what is called the “grammatical orthography.”
2) Names and designations takeu_, from the Torah are spelled as in the oxiginal.
3) Yiddish is written Hebrew letters; thus, there was no need to transliterate Yiddish names.

4) In transliterating foreign names into Hebrew the letter ‘R’ is often used as 3 mater lectionis;
e.g. ‘Luzzatio’ may be written * W3 *ort yorty ", In such cases we used both forms,

In designating dates, we used three fixed variations of the {ormat of the Hebrew date. For

example, for the 19th of Tishri, we used »wnv» pwnovna and mwna v, The 151h and 16th-of any

Hebrew month can be denoted as yv ornnand 1o or v respectively. We used used both alternatives.

12T hia section is rather Lechuical, aud way ba omitted ab a first reading,
Hugiiv dikduld.” Sce the eatry “ktiv” in Even Shoshan’s dictionary [4).

6
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Due to the restrictions of our scheme (see Section &), we used only words with at least'™ 5 and
at most'® § letters. (That is the teason that some personalities have only two dale designations,
and Rabbi Menahem Mendel Krochmal (Number 26) has only one.)

7. The Overall Proximity Measures P, Pz, P35, and Fy.

The first graph in Figure 4 (macked G for Geuesis) shows the distribution of the distances ¢(w, w')
for the first list®” of personalitics. The other graph shows the corsesponding distributions when .
the control text R replaces G. Text I is obtained by mixing the letiers of G using a quasi-random

function.

For G, Uhie c(w, ') appear concentrated near zera. This is not so for the control text, where the
distribution looks quite rendom. This might indicate that for G, the words w are indeed closer Lo
the ' than one would expect. To check this, we define two statistics, Py and £, that quantify the
“degree of concentration” of the c{w, w') near zero—and so, indirectly, the *overall proximity™ of

the words w in the sample to the words w'.

Intuitively, both P, and P, are based an the following Uniformity and Independ, A L

/3

(UIA): that in the ab of the systematic effect, we seek to establish, one may expect the ¢(tw, w')
to be independent and wniformly distributed (Le., to take on.each possible value with Lhe same
probability). The construction of the ¢(tw, ") makes the UIA sound not unreasonable; but we Nave
no proof. So we make no formal use of the UIA; it is used only for motivation.

To define Py, let n be the total number of word pairs in the sample'd, and § the number of word
pairs (w, ') with 0 < c{w,w') < 0.2. (This interval was selected arbitrarily to represent numbers
“fairly close” to zero.) We then determine the probability under the UIA that § would be as large
as it js; this probability is denoted Py (the smaller it is, the highet the concentration). Under the
UIA, § is binomially distributed, with p = 0.2, The sesults are given in Tables 3 and 4.

The statistic P, ignores all distances c(w,w’) greater than 0.2, and gives equal weight to all
distances less than 0.2. For a measure that is sensitive to the actual size of the distances, we
,calculate the product Ie(w, ') over all word pairs (w, w') in the sample. To see how this product

would be distributed under the UIA, let there be = word pairs. If 2y, 2a, ..., 2, are independent

1541 least 5 letters are needed 1o apply (, v, z}-perlurbations.

16){ w has more than 8 letlers, there are not enough triples {z, y, 2} for which there exist {z, , z}-periurbated ELS’s
for w.

YTWith at Jeast 3 columns in Margalioth [2] (see Sectlon 2).

18 After removing word pairs with m{w, w') < 10 {seo Section 5).

7
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* random variables that are uniformly distributed over [0, 1], then the distribution of their praduct
X = ay23...2, is given by Prob (X < Xp) = F(X,), where

F(Xo) = Xo(1+ Yot 2 g
(Xo) = X1+ °+f+"'+(n_—1)'!)f

n..nd Yp := ~In X (this follows from (3.5) in [5), since ~In z; is distsibuted exponentially, and
=l X = 3;(~In z;)). We then define P; := F(ITe(w, w')); it represents the probabjlity, under the
TUIA, that Ie(w, v') would be as small as it is. (Again, the smaller P, the higher the concentration.)
The resulfs are presented in Tables 3 and 4.

We a.lso.used two other statistics, P3'and P;. They arc defined like P, and P, except that
for each personality, all appellations starting with the title “Rabbi” arc omitted. The reason for
considering P and P is that appellations starting with “Rabbi” often use only the given names of
the personality in question. Certain given names are popular and often used (like “John™ in English
or “Avraham” in Hebrew); thus several different personalities were called “Rabbi Avraham”. If the,
phenomenon we ara investigating is veal, then allowing stch appellations might lead to misleadingly
low values for ¢(w, ') when = niatclhes one “Rabbi Avraham” to the dates of another “Rabbi
Avraham”. This might result in misleadingly low values Py and P for the permuted samples, so
in misleadingly low significance levels for Py and £, and so, conceivably, to an unjustified rejection
of the zesearch hypothesis.'® -

The values of Py and Py are given in Table 5.
8. Conclusion.

We offer no explanation for the phenomenon reported here. But it seems sufficiently striking to

warrant notice.

15This cffect is “one-way™; it cannot lead to unjustificd acceptance of the research hypotkesis, since uuder the null
hypothesis, the sumber of P¥ exceeding P is in any case uniformly distributed.

8
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November 6, 1981
Professor Kenneth Arrow
Professor Persi Diaconis
Professor Herbert Scarf

Deax Friends,

Thank you for helping me on Sunday (November 3, 1881) +o generate
32 random bits to act as a seed for the generation of 999,999
random permutations in connection with the computation of Rips et
al. You will recall that each of you gave me 32 bits, which may
be viewed as an inbteger written o the base 2. The <*hree
integers were added together module 2 to the 32, and the result
gives the 32 bits needed as input to the random process.

The three sequences of bits are as follows:

Arrow: 0010C 00011 10001 0Q00OL 01100 00011 10
Diaconis: 01001 11001 010il 00110 £0111 01110 10
Scarf: 11011 10011 101ii 10100 00001 10101 11

Adding +hem together yieldQ
1 01001 210000 10011 11100 DO101 00113 11

Reducing modulo 2 +to the 32 means ropping +the initial 1,
vielding .

01001 10000 10011 11100 00101 00111 11

{In decimal notatien, +this is 1,277,674,143.) This is the
number I gave to Rips and Witztum on Monday (November 4).

To generate the bits, Diaconis tossed a coin 32 times, whereas
Arrow and Scarf used the parities of %he digits in the decimal
expansion of pi. Arrow used the 101l’'st to 132'nd digits after
the decimal point, whereas Scarf used the digit before the
decimal and the Ffirst 31 digits after it. We read off the
parities on the telephone and coordinated the results, so <he
above binary bits are “"official” (any mistake in reading off the
parities or in the expansion of pi could be considered a welcoms
additional element of "randomness”).

Please let me know of any discrepancies you may note =-- in
transcribing the bits each of you provided, in adding the three
numbers, in translating to base ten, or in anything else.

#ith many thanks for your help,

And best personal regards.

Bob
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Robert J. Aumann
Institute of Mathematics
THEE HEBREW ONIVERSITY OF JERUSALEM
91804 Jerusalem, ISRAEL

December 6, 1991

Professor Parsi Diaconis
Department of Statistics
Harvard University
Science Center

1, Oxford Street
Cambxidge, MA 02138

Dear Persi,

Enclosed is the paper of Witztum, Rips, and Rosenberg. The
presentation was revised somewhat to make,K it clearer and take
into account the comments of the people to whom I had previously
shown it. Needless to say, +the test itself was not changed in

any way; it is precisely the one to which we agreed in the summer
of 1980¢. .

The delay in getiting this to you aftexr T informed you of the
result by phone is due to the time it took for rewriiting, and for
computing the results for the control text R (see Figure 1).
Also, one of the authors {Rips) is on reserve duby, and this
caused additional delays.

Hay I ask you to write an official referee xeport for the
Broceedings of the National Academv of Sciences? Enclosed are
two sets of forms (one "“spare"). If you prefer, you may write
your comments on a separate sheet of papex, sigmn it, and attach
it to the form. In any case, please do answer the questions on
the form and sign that as well.

2 possible, I would appreciate it your sending the repoxt by an
express (courier) service. 17 this is not coavenient, please
remember to use airmail.

Thanks a lot for your help on this.
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HARVARD UNIVERSITY
DEPARTMENT OF MATHEMATICS

atn Office (617) 495-2171 VRGN Stience Genrer 325
Und: ds Studies Coozdi: (617) 495-9116 One Oxford Serect
Graduzte Sdies Coordinatar (617) 495-2(70 E Cambridge, Massachusens 02138

Fax {617) 495~5132 Imeraen mathharvardedu,. .
Bitmet: hurml.bitnet

March 19, 1992

Bob Aumann

Institute of Mathematics
Hebrew University
Jerusalem

ISRAEL 91904

Dear Bob,

Here is a report on the cument version of the paper by Witzum, Rips, and Rosenberg.
The paper carries out a clear simple test of the claim that there are patterns in Geacesis to be
found in erithmetic progressions. As far as I can discermn, the test is carried out correctly and in
accord with previous agreement (€ have not checked their numbers), Ifind the result surprising.

On reflection, I do not find that this test alone is sufficientdy surprising to justify
publishing their paper in the Proceedings of the National Academy. The result seems too
specialized to be of general imerest. The claims sumounding the result are 00 far from the
actnal result ta render the result compelling proof that the claimed structures are in Genesis.

In our conversation, you felt that there had been an imphied understanding that if this test

were passed, the paper would be acceptable. That's not how it seems to me. X have been
- interacting with these anthors with varying versions of the paper for close to four years. There
have been numerous misundecstandings and claims which have come into focus through
discussions. For me, the present test shows that, first, there is something strange to think about.
Secoud, the authors have found & way 10 carry out compuiatons on a scale required to serionsly
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_st their claims. Third, they now have a clear method for testing a variety of versions of the
* claim. ‘This seems like progress.

1 would be happy to participate in sexting up such ns exicnsion. Of coursc, the present
finding "stands” but in all, their paper would not pass mustcr in most of the curmrent
parapsychology journals; it is an anomaly, which deserves further investigadon. It does not
stike me as sufficiendy convincing as it stands.

1 apologize to you and the authors for my delays. T applaud your efforts to kecp things

going,” Pleasa let me know if I can be of further help.
S%{nﬂs,
c
phrsi mﬁ ]
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Robert J. Aumann
Institute of Mathematics
THE HEBREW UNIVERSITY OF JERUSALEM
91704 Jerusalem, ISRAEL

May 25, 1992

Professor Persi Diacanis

Harvard University

Department of Mathematics

Science Center 325, One Oxford Strest
Cambridge,; MA 02138, USa

Dear Persi,

Thanks far your referee report and letter, dated March 18 and 19,
1992, I am grateful for all the time you have already speni in
helping me with this matter.

You write "Please let me know if I can be of further help.” You
can indeed. I would 1like to ask for vyour help in clarifying
several points,

1. 1Is there any evidence at all that would leaa you to recommend
publication of this material in the PNAS? If so, what is it?

2. You answered “not ciear' to the guestion on the report form,
“does the evidence justify the conclusions drawn?” Why is it not
clear?

Substantive conclusions appear just twice in the paper. In
the abstract, it says that "hidden information is woven into the
text of Benesis in the form of eguidistant letter sequences
(ELS's)." In the introduction, it says that "we conclude that it
(the observed proximity of ELS’s with related meanings) is
unlikely to be due to chances i.e., is statistically
significant.” Doesn’t that precisely describe the findings? Can
you suggest more appropriate formulations? After all, we did
agree to a test; what did you.think was being tested?

3. You write: "The claims surrounding the result are tooc far
from the actual result to render the result compelling preof that
the claimed structures are in Genesis." Could you be more

" spepific? What claims? In what way are they far from the result?

4. You write "In our conversation, you felt there had been .an
implied understanding that if this test were passed, the paper
would be acceptable. That's not how it seems to me."

Allow me to Jjog your memory. Enclosed is our previous
correspondence. Publication in the PNAS is repeatedly stresseds
see my letters to you af November 15, 1987 and September 7, 1%7%0.

From your letters, too, it is clear that all along, we were
discussing publication af a paper. On August 3, 1988, you wrote
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"1 agree, 4f a reasonable number of permutations pass a standard
test (this should be decided in advance) then the paper is worth
publishing.” On September 5, 1990, in the letter that spells cut
the details of the test, you referred to "the appropriate testing
procedure for the PAPER" (my emphasis). In the same letter, vyou
wrote "I hope that the authors agree to make their findings
public no matier what the outcomes." (I raised this matter with
them before the test was performed, and they did agree.) On May
7, 1990, you wrote that "for publicaticn of such a fantastic
claim I think a significance level of 1/1000 or better should be
regquired."

Finally, do you seriously suggest that the purpose of ocur
detailed, written agreement, tie-breaking rule and all, was just
to enable you to decide whether "there is something strange to
think about"?

S. You write that the paper would “not pass muster in most ...
parapsychology Jjournals." This is the most surprising statement
in a letter full of surprises. ORDINARY scientific Jjournals
require nothing remotely like a 99.998%Z level. Are the standards
of parapsychologists so much more stringent? If their journals
publish only such highly significant results, shouldn’t thay be
taken more seriously? What did you mean? 3

Persi, 1 have to tell you that I find your response deeply
disturbing. Your previous arguments were solid and convineing;
I felt that you had no axe to grind -- that you just wanted to
get it right. But your March letter is very different —-— full of
unclear, unsupported, unconvincing assertions -- no substance, no
reasoned argument. When we spoke on the phone in March, you said
that you must now take the view of a scientist, not “just" a
statistician. Is that Science — to decide on an experiment,
than if one doesn’t like the autcome, disown it and try again?

Far years, you have baen saying that there is nothing to this,
that you bhave seen many similar cases, that the result will
evaporate as soon as a correct analysis is done. Well, it
didn"t evaporate. The authors have now done EXACTLY what we
asked them to; if it still isn't encugh, we'd better say EXACTLY
why, or lose our credibility,.

Hoping to hear from you,

With best wishes,

%

12IN% NN
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