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Abstract just the event of ELSs occurring. It attenpted to nea-
sure the spatial closeness of the ELS events which did
In this paper we briefly ezplain uhat o Torah code occur. Books authored by Rambsel 4 Haralick and
is and give an ezample of one. We showhowto cal- Glazerson]]9 and Novick[]2use the Torah code device
cul ate the probability of its occurrence in a suttably tle-reinforce the various religious points they are trying
fined popul ation of texts. W explain howit ts possiblto teach. Fach tries to add weight to their religious
to msadvertise the computed probabilities, muking ¢fargunent by naking a statenent about howsnall the
seemthat the probability of a Trah code is very small probabilityis of the Trahcode they illustratf.35
W briefly discuss the controversy and suggest that new The book by Drosnin[] has popul arized Torah codes
more careful ly controlled experiments are needed t o re-by describing howthe code for the assassination of Ra-
solve the controversy. And ue detail the protocol for lin was found a year before he was assassinated. Tros-
new ezperiment by a uebsite reference. nin also shows (fallaciously) howhe can make predic-
tions using Torah codes. The book by Satinover| &x-
plains the ancient origin of the Torah codes and puts
1. Introduction it in the perspective of the Jewmsh religious tradition.
The “Iiscovery” semnars organized by Aish FaTorah
also make use of the Torah codes to argue that their
Qecurrence is not by chance. Therefore, they conclude
that the author of the Torah was an extraordinary au-
thor.

A Torah code is an occurrence of one or more gi ven
words spelled out by taking its successive letters
sore spacing other than one in a Hebrew Torah text
fromwhi chinter-wordspaces and punction narks have
been renoved. Equal interval skips betweensuccessive 1he difficulty with the Trah code phenorena is
letters of awordis the usual way Brahcodes are found, that 1t is aninstance of a publicly observabl e phenom
but one can envisionother skip patterns as well. ena whose proponents argue 1s not a natural phenom

On the one hand it would seemthat the formation €na explainable by science. Afundanental hypothesis
of words formed by successive letters at equi-distanpf the science is that any publicly observable phenom
letter skipintervals (ELS) is surprising. (h the oth&nha has a natural cause and effect type explanation.
handit woul d seemthat since there are so many pl aces 1herefore a considerable academc controversy[ 19
and skipintervals to potentially formsuch words, thatll] has arisenwiththe believers inscience arguingthat
one can argue that they formjust by a chance hapr ~ Wtztumet. al.’s experinent insome way has to have
pening. And indeed one can statistically expect suchbeen a fraud to produce such a small probability and
formations in any kind of texts. The issue is one of the proponents of the Torah codes arguing for the va-
know ng how to compute whether a given ELS event lidity of the Wtztumet. al.’s experiment.43
has high probability or lowprobability. The purpose of this articleis toexplainthe protocols

In 1994, Witztumet. al. published an article inby which one can discover whether the occurrence of
Statistical Science providing statistical evidence tWatah codes is just a chance occurrence or whether it
inone suite of controlledexperinents the chance prob-is statistically unexpected. o introduce the topic, we
ability of the Tbrah code patterns they found relatingillustrate an exanpl e Torah code and begin the process
nares of fanous rabbis and dates of their births or of analyzingit tounderstandits statistical significance.
deaths was one in 62,500. This study used nore than Al though our exanple comes froma religlous context,



our focus is entirelystatistical and we, therefore, nake
no religious corments or inferences.

2. Protocols and Robahilities

Inthis section we anal yze howto cal cul ate the prob-
ability of a code occuring for sone diflerent protocols
of searching for codes. W will first illustrate this g)gz
the Mai noni des examnpl e.

Mii noni des 1s Rabbi Mses Ben Miinonwhois also
known as 0327, the Ranbam for short. B livedin
Fgypt in the twelfth century, 1135-1204. I was a
phil osopher, a physician, a hal akhist, and a medical9
witer. Ie held the position of being the physician,
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in the court of Al-Fadhil, the vizier of Egypt undergsog:r 1 m 1w TNy T WY1 inmS 981 n1yH
Saladin. And as well, he was the head of the Jew 94086 M- 219 nwNiwvn 2971w ¥®WHNI1NP"
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an organi zed conpendi umof the entire hal akhah, the
laws associated with the 613 commandnents foll owed
by observant Jews.
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Inthe section of Exodus discussing the observance ofg4261 5 D 231 7vn 317219801 W " NIYInpaaa
the Passover the following Torah code for the twokey 94286 N1 1 7NN " NMWIV1I INIAIDINININD
words 1110 NIWD can be found. Fach code instance 94311 M 15323R Y TWNMTNINIVI I PYNNIY

has askipinterval of 50 and fromthe 2 of NI WH tothe 94336 I XNTNNI * T ATVIANNRI I IR I DN AN
94361 XNIVW 1 NI "MT* 1 1MNMYIynixniwx:,

letter preceeding the ) of rahis exactly 613 lettersg.4
This is illustrated in the code array of figure 1.

this question we have to put the questioninthe context

of texts and then describe the search experinent that
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For this code, our text population consists of textg, ey v a1
which are all possible positional permtations of thgssse n - nam
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letters in the Torah text. The Torah text has 04611 \—\n-\\—\\ DI YP 1NN U vnivyan ™ xR

304,805 letters and the nunber of possible positional
permutationsis 304, 805!, a very large nunber. W call

such a text popul ation a popul ation of nonkey texts. Figure 1. Code array showing the close
(he of the possible permmtations is the identity per- spatial relationshipbetveen the key vords
mitation so the Trah text is one of the texts in the H-==7, Braptle shat rickrmby dich

popul ation of nonkey texts. CQur experinent is that of Mrmds is kom ad tle title d hs rst

draw ng out at randomone of the texts in the popul a- fans bk Mi s hneh Torah TNNTIUD. T
tion and froma pre-specified l1ist of character positions niters @ tle ldt ad tle righ g the ted

determning whether or not the letters MY I WM oc-  deacter puitias in Gesis far the letters in

cur. Notice that the description of the experinent has the leftrst ad rigtrost odurs o the axk

two di mensions: that of selecting at randomone of the aray
texts in the popul ation and the second the determna-
tionof whether inapre-givenlist of character positions
the letters NV NI WD occur.

For this text popul ation and protocol of randomy
selecting a text, we caneasily conpute the probability
of observing the 8 letters NI NIWA inagivenlist of
character positions. For this text popul ation, the con-
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. 070766
. 082314
. 046351
. 006014
. 036909
. 015764
. 012998
. 015403
. 059464
. 051164
. 058890

Table 1. Lists the letters and their pxg

bilities as they occur in Torah.

ditional probability of anyletter in any character pos
tion gl venany other conbinationof letters inany other

0. 058890 x 0. 100106 x 0. 059464 x 0. 092045
= 5.79767 x 10710

avery small probability indeed.

Because it is sosmall we mght think that thisis an
unusual event. But the way in which we mght naively
think that this is an unusual event coul d be very wrong.

T understand this, we have tounderstand the neani ng

of the probability p we conputed. It neans this: If we
vere to sanpl e one text froma popul ation of all texts

whi ch have the sane nunber of letters of each kind

that the Tbrah has and if we were to designate a list

of 8 particul ar character positions, the probabilityis p
that we would discover the letters M1 173 WA in the
designated pl aces, precisely inthis order,

Suppose that we noworganize asearch. Suppose we
ebaz asanplingpattern of exactlyaskipinterval of 50
for MIWR and 50 for MV with 613 letters in between
the @ of MIWR and the [ of NI, This specifies
for what we are going to look: a particular pattern of
8 letters having a span of sone 14+613-H-+50 =765
character positions. Nowwe performthe experinent.

character positionis equal to the marginal probabilitw take t‘he Trah text having sone 304,805 let‘te‘rs,
of the letter. So no matter what our list of letters m}andlooklnall the 304, 805 - 765 +1 =304, 041 posi tions

be and no natter what positions we specify the letters
tooccur in, the probability of observing the joint eve

in which the code span of 765 character positions can

e placed and l1ook to find an occurrence of the code

is just the product of the narginal letter probabilitié-é-.‘.| N NIWR. Wat is the probability of observing no

Q sinpl ystated, the event of observing any one letter

occurrences? Wat is the probability of observing one

. e . . . ? ? ?
in any character pOSlthIl is 1ndependent of observi ngOCCUI‘I‘eIlCC. two occurrences? three occurrence? and

any other letter in any other character position.

If we change the text population, we change the
probability of the joint event.

For exanple, conside

so on.
The probability of observing the pattern N1

D3 WD inany one placenent is 5. 79767 x 18°. There

the text population consisting of all permtations off€ 304,041 possible placenents in which to observe a

the Torah text in which each perruted text has the

code that spans 765 characters. So the expected num

property that each letter is part of a run of letters Bgr of times or nean nunber of tines m that we would

its kind of length 50, wth the exception of possibl

ybserve the code MMIDN NIWED insuchatext is

eachletter’s last run. If we order the list of given char-

acter positions and in our ordered list each successive
character positionis nore than 50 fromthe previous
character position, then we have i ndependence as be-
fore. But if the sone of the successive character posi-
tions are less than 50, then independence does not hold

m=>5. 79767 x 10 ~1° x 304,041 =1. 76273 x 10~*

Assumng that the nunber of tines that we observe
the patternis Poissondistributed, the probability q of

andsince the list of 8 letters 11 JIM3 W does not ha$PSeTving the pattern k tines is

any successive repeating letters, the probability of ob-
serving themintheir pre-specified positions inthis new exp(—mym*

popul ationwill be zero.

T h (1)

Table 1 gives the letter frequency of each letter for

the five books of the Tbrah. The probability p of ob-

T determne the probability of not observing the

serving the 8 letters N 1171 WA in any gi ven fixed sepattern at all we take k =0 in equation 1. Wen k =
of character positions is conputed as

p = 0.082314 x 0.051164 x 0.046351 x 0.092045 x

0, this probability is fxp}, which for mnear 01is
approximtel y 1 —m The probability of not observing
the pattern 0 tines is the probability of observing it
at least once and this is 1 — (1 —n} =m Hence for



this experinent, the probability of observing at least
one EIS for MATNNIWD is 1. 76273 x 10

The probability of observing the character sequence
D327 in any gi ven pl acenent is

m=>5. 79767 x 10 ~1° x 302, 688, 500 =0. 175489

Nowthe probabilitythat we observe the pattern at
0. 059464 0. 082314 0. 053624 0. 082314 =2. 1605x I¢p | €ast once is 1 —efp-m) =0.16095, a chance of ap-

proxi matel y one out of sixtines. This wouldcertainly
The nunber M of possible placenents in a text of not be arare event.

length N characters, searching over skipintervals from1f the experinent is an honest experinent, mfani ng
Do to D is that the character sequence and character rel ati onshi ps
min malzr

have been specified ahead of tine with conpl ete inde-

Dmas pendence fromany knowl edge of previous Torah code
M = Z [N—(L-1)d] (2) experinents, with conplete independence of any pre-
d=Dmin vious searching in the text, then the Torah text itself
(L —1)(Drgot+D mi 5, can be considered as arandomyselected or arbitrarily
= (Dmaz— Dmi nt1) [N - 9 ] selected text. And the probability of 0.16095 applies

toit. However, if we looked first at the Torah text, ex-
Taking N =765, Dmi n=2, and Dmao =254, we ploring it for sone unspecified pair of key words with
obtain M ‘:192’ 786. The expected nunber mof oc- an unspecified protocol, and we discovered an ELS for
currences is then some key word, and then we do the probability calcu-
lation, assumng that this is the ELS we were 1ooking
for, the conputed probability only neans: If we were
to select a text at randomfromthe popul ation and if

fzicihies I;r}i):rklnlle?’p_o; o_b;esr)\srilrllg aﬁki::stth:nerotcur_ we vere tolook at this randomyselected text inall the
_' ) P possible placerments of the code, checking each place-

fibilityOf observing the letter sequence 713 Wid a aSk]_ant tosee1f it has inthe givenorder the eight letters
interval of 50, the letter sequence of 11711 at a s.k5P the two key words, then the probability is 0.16095
interval of 50, and 613 letters between the 2 of 71 w%hat ve vill findinthat text at least one FIS. But this
and the [1 of M0, and the letter sequence D:a-"probability does not apply to the Torah text because

searching over skip 1nterva‘ls of 2 to 254, within th"fooking at it andexploringinit disqualifies it for being
765 character span the code instance of NI INIRR arandomy sel ected text fromthe popul ation

1.76273 x 107% x . 98416 =1. 734808 x 10~*
Nowsuppose that in our searchfor NIV ONI WA, we 2.1. Misadvertising
do not search just for a skip interval of 50. Suppose
we search at skip intervals of say 1 to D. Then ev-
erythi ng changes. For a skip interval of d, the span ofi
the code instance is 615 +43d character positions. The
nunber of pl aces such a code can be placedinatext of
length 304, 805 characters is 304, 805—(615+3d) +1 =
304, 190 — 3d. 'Taking the sumfor d being between 1
and Dthe total nunber M of possible code pl acenents

m=192, 768 x 2. 1505 x 10 ~° =4. 14559

The probabilityof observing apattern of ELS events
s relative to the protocol under which the experi-
rment is done. Change the protocol and the probability
changes. This neans that it is easy to advertise an
insignificant result as a significant result by finding a
Torah code in an experinent with one kind of pro-
tocol but advertising that it was found wth di flerent

s protocol.[10
D This kind of msadvertising can take three formns.
M = 2304, 190 — 3d The first formis to do experinents wth nmany key
d=l word sets and select out those key word sets having
= 304, 190, 000 — 3(D)(D +1) /2 snaller associated probabilities. Then devise a new
experinent using a conblned key word set consisting
Wen D =1000, there results of those key word sets having the snaller associated
probabilities. This new experinent is publically re-
M = 304, 190, 000 — 3(1000)(1001)/2 ported. Just to showsuch an effect, Bar-DNatan and
302, 688, 500 MKay[12] did a parl or roomWtztumlike Torah code

experinent with a nodern Hebrew transl ation of Vir
Fence the expected nunber of tines mthat we observe and Peace. The probability of the publicly reported
the pattern DI NMIWA is experiment was very small, alnost as small as in the



Wtztumet. al. experinent. They concluded that Referans

whatever the phenenena is that occurred in the Torah

text, it was also present in the Wr and Peace text. [1] Mchael Irosnin, The Bible Code, Simn and
Thus Bar- Natan and M Kay attenpt to nake a nock- Schuster, New York, 1997.

ery of the Wtztumet. al work.
[2] Nsan Aryeh Novick, Fascinating Torah Prophe-

cies Currently Unfolding, Netzach Yisrael Publi
cations, NewYork, 1997.

The second formis to do an experinent over an en-
tire text, finding the text segnent whichis the snallest
text segnent containing ELSs of the given key words

and t hen nake upa story that the search was onl y done [3] Nsan Aryeh Novick, Fascinating Torah Prophe-

inatext segnent having natural contextual boundaries cies Currently Unfolding, Netzach Yisrael Publi
and which just contains the text segment containing cations, NewYork, 1997, p. 148
? ? ? * *

the ELSs of the given key words. The third formis to
do an experiment having a large range of skipintervals [4] Yacov Ranbsel, Yes hua, Frontier Research Publi-
and then report that the experinment was done with a cations, (ntario, 1997.

hsmall f skipint ls.
ruchsmalier range of sTipimervals [5] Yacov Ranbsel, Yes hua, Frontier Research Publi-

cations, (ntario, 1997, p. 95.

3. Settlirg The Catrovasy [6] Yacov Ranbsel, Yes hua, Frontier Research Publi-
cations, Gntario, 1997, p. 1.

The current situationis one in which the skeptics [7]Jefrey Satinover, Cracking The Bible Code,
can hypot hesize a protocol invol ving one or nmore prior WI1iamMrrowand Gonpany, New York, 1997.
experinents done on the sly, by whichthe small prob- .
abilityresults observed in the publicly declared exper[s] Doron Wtztum Hiyahu Rps, and Yoav Rosen-
inent are expected, explainable without mracle, and berg, “]*;qui distant.Lett.er Sequen.ces in the Book
therefore not statisticallysignificant. But the situation of Genesis,” Statistical Science, Vol.9, No. 3, 199
the skeptics describe is not consistent with the exper- PP 429- 438.

inenter’s repeatedly nade assertions that there were [9] Robert Haralick and Mitityahu Q azerson, Torah
no experinents on the sly and there was no peeking Codes and Israel Today, Lev Hiyahy, Jerusalem
ahead. 1996.

(he argunent counters the other. Inthis case, what
is the appropriate action for ascientist? Wat does o[ 10] Barry Simon, “A Skeptical Look at the Torah
scientist do when there occur inconsistencies between  Codes,” Jewi sh Act i on, Spring 1998, pp. 17-24.

. . o
observations, or between observations and theory? To [11]Q1, Kalai, On the Paper of Witstum Rips, anc

dlSEOVEI‘ the t‘rutll, v;l}‘le;‘mentlst desfl?lls anetwel}ipecfl— Rosenberg on Fqui distant Letter Sequences 1
rment, an experinent whichis nore carefullycontrolle Book of Gemesis August 21, 1997 draft.

for extraneous effects, one whichis publicly open, an
experinent in which the instrunentation is noere ac- [12] Dror Bar Matan and Brendan MKay, Iraft paper
curate, a data anal ysis protocol in which the statistics oninternet website.

conputed are nore robust and have snaller expected )
variances etc. This is what is required here. [13] Dbron Wtztum “The Seal of Godis Truth,” Je w-

T> help settle the controversy new experinents tsh Action, Spring 1998, pp. 25-32.

are needed. A full statnment of the protocols for[14] Daniel Mchanic, “Brah Godes and Kiruv Fe-

a new experinent can be found in the web site chokim?” Jewi sh Acti on, Spring 1998, pp. 33-37.
http: //www. george. ee. vashington. edu.  The experi-

nent incertainrespects is patterned after that of Wtz-
tumet. al.[|8totest the hypothesis that ELSs of appel-

l ations by which fanous rabbis are known and ELSs of
their birth or death date are spatially closer together
in the Torah text for more rabbis than would be ex-
pected by chance. The statistical anal ysis nethodol -
ogy is called the best star teamnethodol ogy and can
also be found in the above nentioned web site.



