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Abstract

In this paper we bri ey explai n what a Torah code

i s and gi ve an exampl e of one. We show how t o cal -

cul at e t he probabi l i t y of i t s occurrence i n a sui t abl y de-

�ned popul at i on of t ext s. We expl ai n how i t i s possi bl e

t o mi sadvert i se t he comput ed probabi l i t i es, maki ng i t

seemt hat t he probabi l i t y of a Torah code i s very smal l .

We bri ey di scuss t he cont roversy and suggest t hat new

more caref ul l y cont rol l ed experi ment s are needed t o re-

sol ve t he cont roversy. And we det ai l t he prot ocol f or a

new experiment by a websi t e ref erence.

1. Introduction

A Torah code is an occurrence of one or more gi ven
words spell ed out by taki ng i t s succes s i ve l et ter s at
some spaci ng other than one i n a Hebrew Torah text
f romwhi ch i nter -word spaces and punct i on marks have
been removed. Equal i nterval ski ps between succes s i ve
l et ter s of a word i s the usual wayTorah codes are f ound,
but one can envi s i on other ski p patterns as wel l .

On the one hand i t woul d seemthat the f ormat i on
of words f ormed by succes s i ve l et ter s at equi - di s tant
l et ter ski p i nterval s (ELS) i s surpr i s i ng. On the other
hand i t woul d seemthat s i nce there are so many pl aces
and ski p i nterval s to potent i al l y f ormsuch words , that
one can argue that they f ormjust by a chance hap-
peni ng. And i ndeed one can stat i s t i cal l y expect such
f ormat i ons i n any ki nd of texts . The i s sue i s one of
knowi ng how to compute whether a gi ven ELS event
has hi gh probabi l i ty or l owprobabi l i ty.

In 1994, Wi tztumet . al . publ i shed an art i cl e i n
St at i st i cal Sci ence provi di ng stat i s t i cal evi dence that
i n one sui te of control l ed exper i ments the chance prob-
abi l i ty of the Torah code patterns they f ound rel at i ng
names of f amous rabbi s and dates of thei r bi r ths or
deaths was one i n 62, 500. Thi s s tudy used more than

j ust the event of ELSs occurr i ng. I t at tempted to mea-
sure the spat i al cl oseness of the ELS events whi ch di d
occur . Books authored by Rambsel [4], Haral i ck and
Gl azer son[ 9] , and Novi ck[ 2] use the Torah code devi ce
to rei nf orce the var i ous rel i gi ous poi nts they are t ryi ng
to teach. Each tr i es to add wei ght to thei r rel i gi ous
argument by maki ng a statement about howsmal l the
probabi l i ty i s of the Torah code they i l l us t rate. [ 5, 6, 3]
The book by Drosni n[ 1] has popul ar i zed Torah codes
by descr i bi ng howthe code f or the assass i nat i on of Ra-
bi n was f ound a year bef ore he was assass i nated. Dros -
ni n al so shows ( f al l aci ous l y) howhe can make predi c-
t i ons us i ng Torah codes . The book by Sat i nover [ 7] ex-
pl ai ns the anci ent or i gi n of the Torah codes and puts
i t i n the perspect i ve of the Jewi sh rel i gi ous t radi t i on.
The \Di scovery" semi nars organi zed by Ai sh HaTorah
al so make use of the Torah codes to argue that thei r
occurrence i s not by chance. Theref ore, they concl ude
that the author of the Torah was an extraordi nary au-
thor .

The di �cul ty wi th the Torah code phenomena i s
that i t i s an i nstance of a publ i cl y observabl e phenom-
ena whose proponents argue i s not a natural phenom-
ena expl ai nabl e by sci ence. Af undamental hypothes i s
of the sci ence i s that any publ i cl y observabl e phenom-
ena has a natural cause and e�ect type expl anat i on.
Theref ore a cons i derabl e academi c controversy[ 10, 12,
11] has ar i sen wi th the bel i ever s i n sci ence argui ng that
Wi tztumet . al . 's exper i ment i n some way has to have
been a f raud to produce such a smal l probabi l i ty and
the proponents of the Torah codes argui ng f or the va-
l i di ty of the Wi tztumet . al . ' s exper i ment . [ 13, 14]

The purpose of thi s ar t i cl e i s to expl ai n the protocol s
by whi ch one can di scover whether the occurrence of
Torah codes i s j us t a chance occurrence or whether i t
i s s tat i s t i cal l y unexpected. To i ntroduce the topi c, we
i l l us t rate an exampl e Torah code and begi n the proces s
of anal yzi ng i t to unders tand i t s s tat i s t i cal s i gni �cance.
Al though our exampl e comes f roma rel i gi ous context ,
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our f ocus i s ent i rel y s tat i s t i cal and we, theref ore, make
no rel i gi ous comments or i nf erences .

2. Protocols andProbabi l i ti es

I n thi s sect i on we anal yze howto cal cul ate the prob-
abi l i ty of a code occur i ng f or some di �erent protocol s
of searchi ng f or codes . We wi l l �r s t i l l us t rate thi s by
the Mai moni des exampl e.

Mai moni des i s Rabbi Moses Ben Mai monwho i s al so
known as manx, the Rambam, f or short . He l i ved i n
Egypt i n the twel f th century, 1135- 1204. He was a
phi l osopher , a phys i ci an, a hal akhi s t , and a medi cal
wr i ter . He hel d the pos i t i on of bei ng the phys i ci an
i n the court of Al - Fadhi l , the vi zi er of Egypt under
Sal adi n. And as wel l , he was the head of the Jew-
i sh rel i gous communi ty i n Cai ro. Among hi s rel i gi ous
wr i t i ngs i s the f amous dxez dp$n, Mi shneh Torah,
an organi zed compendi umof the ent i re hal akhah, the
l aws associ ated wi th the 613 commandments f ol l owed
by observant Jews .

I n the sect i on of Exodus di scuss i ng the observance of
the Passover the f ol l owi ng Torah code f or the two key
words dxe z dp $n can be f ound. Each code i nstance
has a ski p i nterval of 50 and f romthe n of dp $n to the
l et ter preceedi ng the z of Torah i s exact l y 613 l et ter s .
Thi s i s i l l us t rated i n the code array of �gure 1.

What i s the probabi l i ty of thi s occur i ng? To answer
thi s quest i on we have to put the quest i on i n the context
of a protocol i n whi ch we must �rs t de�ne a popul at i on
of texts and then descr i be the search exper i ment that
i s to be per f ormed i n the popul at i on of texts .

For thi s code, our text popul at i on cons i s t s of texts
whi ch are al l poss i bl e pos i t i onal permutat i ons of the
l et ter s i n the Torah text . The Torah text has
304, 805 l et ter s and the number of poss i bl e pos i t i onal
permutat i onsi s 304, 805!, a very l arge number . We cal l
such a text popul at i on a popul at i on of monkey texts .
One of the poss i bl e permutat i ons i s the i dent i ty per -
mutat i on so the Torah text i s one of the texts i n the
popul at i on of monkey texts . Our exper i ment i s that of
drawi ng out at randomone of the texts i n the popul a-
t i on and f roma pre- speci �ed l i s t of character pos i t i ons
determi ni ng whether or not the l et ter s dxe zdp $n oc-
cur . Not i ce that the descr i pt i on of the exper i ment has
two di mens i ons : that of sel ect i ng at randomone of the
texts i n the popul at i on and the second the determi na-
t i on of whether i n a pre- gi ven l i s t of character pos i t i ons
the l et ter s dxe zdp $n occur .

For thi s text popul at i on and protocol of randoml y
sel ect i ng a text , we can eas i l y compute the probabi l i ty
of observi ng the 8 l et ter s dxe zdp $n i n a gi ven l i s t of
character pos i t i ons . For thi s text popul at i on, the con-

93861 xtnk i l `rny i ` l dyn l `d e d i x n` 93837

93886 e n i x vnv x `a i z t e nz e a x p rn l dr 93862

93911 d l`dn i zt n d l k z` e $r p x d ` e dyn 93887

93936 drxta l z`d e d i w f g i e d r x t i p t l 93912

93961 n` i e e v x`n l` xy i i p az`g ly` l e 93937

93986 i x vnv x `a p x d` l ` e dyn l `d e d i x 93962

94011 `xn iycgy` x nk l d f dyc g d x n` l n 93987

94036 k l` e x ac d p yd i yc g l n k l ` e d p e y 94012

94061 e d f dycg l xyra x n` l l ` xy i z cr l 94037

94086 z i al dyza`z i a l dyy i `n d l e g w i 94062

94111 e dgw l e dynz e i d nz i a d hrn i n` e 94087

94136 zyt p zqkn a e z i a l `a x w d e p ky e ` 94112

94161 n i nzdydyd lr e q k z e l k ` i t ly i ` 94137

94186 n e n iyakd p nnk l d i d i d p y p a x k f 94162

94211 crzxnyn l n k l d i d e e g w zn i f rd p 94187

94236 z` e hgy e d f d c g l n e i x rd ra x ` 94212

94261 l e n i a xrd p i a l ` xy i zcr l d w l k e 94237

94286 e z f e f nd i zylr e p z p e n c d p n e g w 94262

94311 z` e l k ` i xy`n i za d l rt e wyn d l r 94287

94336 l vd f d d l i l a xya d z` e l k ` e n d a e 94312

94361 `zl` e d l k ` i n i x x n l rz e vn e y` i 94337

94386 n` i kn i na lyan lya e ` p e p nn e l k 94362

94411 l e e a x w lr e e i r x k l r e y` xy` i l v 94387

94436 e p nn x z p d e x wa cr e p nn e x i z e z` 94412

94461 e z` e l k`z d k k e e t xyzy`a x w a cr 94437

94486 e nk i l b x an k i l r p n i x b g n k i p zn 94462

94511 p e f t g a e z`nz l k ` e n k c i an k l w n 94487

94536 i x vnv x `a i z x ar e d e d i l ` e d g q t 94512

94561 vx`a x e k a l k i z i k d e d f d d l i l an 94537

94586 n i d l` l ka e dnd a cr e nc `nn i x vn 94562

94611 dd i d e d e d i i p `n i h tydyr`n i x v 94587

Figure 1. Code array showi ng the close

spati al rel ati onshi pbetween the key words

manx, Rambam, the short nickname bywhich
Maimonides is known, and the title of his most
famous book, Mi s h n e h To r a h dxe z dp $n. The
numbers on the left and the right give the text
character positions inGenesis for the letters in
the leftmost and rightmost columns of the code
array.



Letter Probabi l i ty

` 0. 088774

a 0. 053624

b 0. 006919

c 0. 023070

d 0. 092045

e 0. 100106

f 0. 007211

g 0. 023585

h 0. 005918

i 0. 103446

k 0. 039264

Le t t e r Pr obabi l i t y

l 0. 070766

n 0. 082314

p 0. 046351

q 0. 006014

r 0. 036909

t 0. 015764

v 0. 012998

w 0. 015403

x 0. 059464

$ 0. 051164

z 0. 058890

Tabl e 1. Li s t s t he l e t t e r s and t he i r pr oba -

bi l i t i e s a s t hey oc c ur i n Tor ah.

di t i onal probabi l i ty of any l et ter i n any character pos i -
t i on gi ven any other combi nat i on of l et ter s i n any other
character pos i t i on i s equal to the margi nal probabi l i ty
of the l et ter . So no matter what our l i s t of l et ter s may
be and no matter what pos i t i ons we speci f y the l et ter s
to occur i n, the probabi l i ty of observi ng the j oi nt event
i s j us t the product of the margi nal l et ter probabi l i t i es .
Or s i mpl y stated, the event of observi ng any one l et ter
i n any character pos i t i on i s i ndependent of observi ng
any other l et ter i n any other character pos i t i on.

I f we change the text popul at i on, we change the
probabi l i ty of the j oi nt event . For exampl e, cons i der
the text popul at i on cons i s t i ng of al l permutat i ons of
the Torah text i n whi ch each permuted text has the
property that each l et ter i s part of a run of l et ter s of
i t s ki nd of l ength 50, wi th the except i on of poss i bl y
each l et ter ' s l as t run. I f we order the l i s t of gi ven char -
acter pos i t i ons and i n our ordered l i s t each succes s i ve
character pos i t i on i s more than 50 f romthe previ ous
character pos i t i on, then we have i ndependence as be-
f ore. But i f the some of the succes s i ve character pos i -
t i ons are l es s than 50, then i ndependence does not hol d
and s i nce the l i s t of 8 l et ter s dxe zdp $n does not have
any succes s i ve repeat i ng l et ter s , the probabi l i ty of ob-
servi ng themi n thei r pre- speci �ed pos i t i ons i n thi s new
popul at i on wi l l be zero.

Tabl e 1 gi ves the l et ter f requency of each l et ter f or
the �ve books of the Torah. The probabi l i ty p of ob-
servi ng the 8 l et ter s dxe zdp $n i n any gi ven �xed set
of character pos i t i ons i s computed as

p = 0:082314� 0: 051164� 0: 046351� 0: 092045�

0: 058890� 0: 100106� 0: 059464� 0: 092045

= 5: 79767� 10�10

a very smal l probabi l i ty i ndeed.
Because i t i s so smal l we mi ght thi nk that thi s i s an

unusual event . But the way i n whi ch we mi ght nai vel y
thi nk that thi s i s an unusual event coul d be very wrong.
To unders tand thi s , we have to unders tand the meani ng
of the probabi l i ty p we computed. I t means thi s : I f we
were to sampl e one text f roma popul at i on of al l t exts
whi ch have the same number of l et ter s of each ki nd
that the Torah has and i f we were to des i gnate a l i s t
of 8 part i cul ar character pos i t i ons , the probabi l i ty i s p

that we woul d di scover the l et ter s dxe zdp $n i n the
des i gnated pl aces , preci sel y i n thi s order ,

Suppose that we noworgani ze a search. Suppose we
sel ect a sampl i ng pattern of exact l y a ski p i nterval of 50
f or dp $n and 50 f or dxe z wi th 613 l et ter s i n between
the n of dp $n and the z of dxe z. Thi s speci �es
f or what we are goi ng to l ook: a part i cul ar pattern of
8 l et ter s havi ng a span of some 1+613+1+150 =765
character pos i t i ons . Nowwe per f ormthe exper i ment .
We take the Torah text havi ng some 304, 805 l et ter s ,
and l ook i n al l the 304, 805 - 765 +1 =304, 041 pos i t i ons
i n whi ch the code span of 765 character pos i t i ons can
be pl aced and l ook to �nd an occurrence of the code
dxe z dp $n. What i s the probabi l i ty of observi ng no
occurrences? What i s the probabi l i ty of observi ng one
occurrence? two occurrences? three occurrence? and
so on.

The probabi l i ty of observi ng the pattern dxe z
dp $n i n any one pl acement i s 5: 79767� 10�10. There
are 304, 041 poss i bl e pl acements i n whi ch to observe a
code that spans 765 character s . So the expected num-
ber of t i mes or mean number of t i mes m that we woul d
observe the code dxe z dp $n i n such a text i s

m=5: 79767� 10 �10 � 304; 041 =1: 76273� 10�4

Assumi ng that the number of t i mes that we observe
the pattern i s Poi s son di s t r i buted, the probabi l i ty q of
observi ng the pattern k t i mes i s

q =
exp(�m)mk

k!
(1)

To determi ne the probabi l i ty of not observi ng the
pattern at al l we take k =0 i n equat i on 1. When k =
0, thi s probabi l i ty i s exp(�m) , whi ch f or mnear 0 i s
approxi matel y 1�m. The probabi l i ty of not observi ng
the pattern 0 t i mes i s the probabi l i ty of observi ng i t
at l eas t once and thi s i s 1 � (1 � m) =m. Hence f or



thi s exper i ment , the probabi l i ty of observi ng at l east
one ELS f or dxe zdp $n i s 1: 76273� 10�4.

The probabi l i ty of observi ng the character sequence
manx i n any gi ven pl acement i s

0: 059464�0: 082314�0: 053624�0: 082314 =2: 1605�10�5

The number of poss i bl e pl acements i n a text of
l ength character s , s earchi ng over ski p i nterval s f rom

min to max i s

=

Dmax

d=Dmin

[ � ( � 1) ] (2)

= ( ma x� mi n+1) [ �

( � 1)( ma x+ mi n)

2
]

Taki ng = 765, mi n= 2, and ma x = 254, we
obtai n =192; 786. The expected number mof oc-
currences i s then

m=192; 768� 2: 1505� 10 �5 =4: 14559

And the probabi l i ty of observi ng at l east one occur -
rence i s then 1� exp(�m) =0: 98416. Hence the prob-

abi l i ty of observi ng the l et ter sequence dp $n at a ski p
i nterval of 50, the l et ter sequence of dxe z at a ski p
i nterval of 50, and 613 l et ter s between the n of dp n
and the z of dxe z, and the l et ter sequence manx,
s earchi ng over ski p i nterval s of 2 to 254, wi thi n the
765 character span the code i nstance of dxe zdp $ni s
1: 76273� 10�4 � : 98416 =1: 734808� 10�4

Nowsuppose that i n our search f or dxe zdp $n, we
do not search j ust f or a ski p i nterval of 50. Suppose
we search at ski p i nterval s of say 1 to . Then ev-
erythi ng changes . For a ski p i nterval of , the span of
the code i nstance i s 615 +3 character pos i t i ons . The
number of pl aces such a code can be pl aced i n a text of
l ength 304, 805 character s i s 304; 805� (615+3 ) +1 =
304; 190� 3 . Taki ng the sumf or bei ng between 1
and Dthe total number of poss i bl e code pl acements
i s

=
D

d =1

304; 190� 3

= 304; 190; 000� 3( ) ( +1) 2

When =1000, there resul t s

= 304; 190; 000� 3(1000)(1001) 2

= 302; 688; 500

Hence the expected number of t i mes mthat we observe
the pattern dxe z dp $n i s

m=5: 79767� 10 �10 � 302; 688; 500 =0: 175489

Nowthe probabi l i ty that we observe the pattern at
l east once i s 1 � exp(�m) =0: 16095, a chance of ap-
proxi matel y one out of s i x t i mes . Thi s woul d cer tai nl y
not be a rare event .

I f the exper i ment i s an honest exper i ment , meani ng
that the character sequence and character rel at i onshi ps
have been speci �ed ahead of t i me wi th compl ete i nde-
pendence f romany knowl edge of previ ous Torah code
exper i ments , wi th compl ete i ndependence of any pre-
vi ous searchi ng i n the text , then the Torah text i t sel f
can be cons i dered as a randoml y sel ected or arbi t rar i l y
sel ected text . And the probabi l i ty of 0: 16095 appl i es
to i t . However , i f we l ooked �rst at the Torah text , ex-
pl or i ng i t f or some unspeci �ed pai r of key words wi th
an unspeci �ed protocol , and we di scovered an ELS f or
some key word, and then we do the probabi l i ty cal cu-
l at i on, as sumi ng that thi s i s the ELS we were l ooki ng
f or , the computed probabi l i ty onl y means : I f we were
to sel ect a text at randomf romthe popul at i on and i f
we were to l ook at thi s randoml y sel ected text i n al l the
poss i bl e pl acements of the code, checki ng each pl ace-
ment to see i f i t has i n the gi ven order the ei ght l et ter s
of the two key words , then the probabi l i ty i s 0: 16095
that we wi l l �nd i n that text at l east one ELS. But thi s
probabi l i ty does not appl y to the Torah text because
l ooki ng at i t and expl or i ng i n i t di squal i �es i t f or bei ng
a randoml y sel ected text f romthe popul at i on.

. .

The probabi l i ty of observi ng a pattern of ELS events
i s rel at i ve to the protocol under whi ch the exper i -
ment i s done. Change the protocol and the probabi l i ty
changes . Thi s means that i t i s easy to advert i s e an
i ns i gni �cant resul t as a s i gni �cant resul t by �ndi ng a
Torah code i n an exper i ment wi th one ki nd of pro-
tocol but advert i s i ng that i t was f ound wi th di �erent
protocol . [ 10]

Thi s ki nd of mi sadvert i s i ng can take three f orms .
The �rst f ormi s to do exper i ments wi th many key
word set s and sel ect out those key word set s havi ng
smal l er as soci ated probabi l i t i es . Then devi se a new
exper i ment us i ng a combi ned key word set cons i s t i ng
of those key word set s havi ng the smal l er as soci ated
probabi l i t i es . Thi s new exper i ment i s publ i cal l y re-
ported. Just to show such an e�ect , Bar -Natan and
Mc ay[ 12] di d a par l or roomWi tztum- l i ke Torah code
exper i ment wi th a modern Hebrew trans l at i on of War
and Peace. The probabi l i ty of the publ i cl y reported
exper i ment was very smal l , al most as smal l as i n the



Wi tztumet . al . exper i ment . They concl uded that
whatever the phenemena i s that occurred i n the Torah
text , i t was al so present i n the War and Peace text .
Thus Bar -Natan and Mc ay attempt to make a mock-
ery of the Wi tztumet . al work.

The second f ormi s to do an exper i ment over an en-
t i r e text , �ndi ng the text segment whi ch i s the smal l es t
text segment contai ni ng ELSs of the gi ven key words
and thenmake up a story that the search was onl y done
i n a text segment havi ng natural contextual boundar i es
and whi ch j ust contai ns the text segment contai ni ng
the ELSs of the gi ven key words . The thi rd f ormi s to
do an exper i ment havi ng a l arge range of ski p i nterval s
and then report that the exper i ment was done wi th a
much smal l er range of ski p i nterval s .

. ettlin e ontro ers

The current s i tuat i on i s one i n whi ch the skept i cs
can hypothes i ze a protocol i nvol vi ng one or more pr i or
exper i ments done on the s l y, by whi ch the smal l prob-
abi l i ty resul t s observed i n the publ i cl y decl ared exper -
i ment are expected, expl ai nabl e wi thout mi racl e, and
theref ore not s tat i s t i cal l y s i gni �cant . But the s i tuat i on
the skept i cs descr i be i s not cons i s tent wi th the exper -
i menter ' s repeatedl y made asser t i ons that there were
no exper i ments on the s l y and there was no peeki ng
ahead.

One argument counter s the other . I n thi s case, what
i s the appropr i ate act i on f or a sci ent i s t? What does a
sci ent i s t do when there occur i ncons i s tenci es between
observat i ons , or between observat i ons and theory? To
di scover the truth, the sci ent i s t des i gns a new exper i -
ment, an exper i ment whi ch i s more caref ul l y control l ed
f or extraneous e�ects , one whi ch i s publ i cl y open, an
exper i ment i n whi ch the i nst rumentat i on i s more ac-
curate, a data anal ys i s protocol i n whi ch the stat i s t i cs
computed are more robust and have smal l er expected
var i ances etc. Thi s i s what i s requi red here.

To hel p set t l e the controversy new exper i ments
are needed. A f ul l s tatment of the protocol s f or
a new exper i ment can be f ound i n the web s i te
http: www. george. ee. washi ngton. edu. The exper i -
ment i n cer tai n respect s i s patterned af ter that of Wi tz-
tumet . al . [ 8] to tes t the hypothes i s that ELSs of appel -
l at i ons by whi ch f amous rabbi s are known and ELSs of
thei r bi r th or death date are spat i al l y cl oser together
i n the Torah text f or more rabbi s than woul d be ex-
pected by chance. The stat i s t i cal anal ys i s methodol -
ogy i s cal l ed the best s tar teammethodol ogy and can
al so be f ound i n the above ment i oned web s i te.
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