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The Nations Sample
By Doron Witztum

Part I1: The Range of Stories

Introduction:

BMS [1] assert that they investigated 136 different prefixes in Genesis (including
the four prefixes investigated by us in our original experiment. Their list can be
found in the Appendix, sec. 1). They report: “Amazingly, three of the four forms
used by WRR were the best three in our list of 136!” They write: “This is a rather
improbable result; we believe it suggests that Witztum, Rips and Rosenberg
cheated and tried many possible prefixes before deciding which four to use.”
They claim that we actually investigated a large number of possible prefixes and
only afterwards concocted a story to justify our use of some of the most
successful ones.

1. According to BMS’s model [2], for any given text and for any list of
prefixes it would be possible to fabricate a plausible explanation of why the most
successful ones were chosen. As proof of this they cite the fact that they were able
to contrive an explanation for the four most successful prefixes in WGP (i.e., four
of the 136 mentioned above), and to achieve a result of 5/108 in the permutation
test! This experiment shows, so they claim, that contriving rationalizations is a
simple matter because there are so many potential stories to choose from.

In this part of the article we will examine their assertions one at a time:
1. Are all explanatory stories really equal?
2. Does the success of our prefixes indeed indicate deception?
3. Is the significance they claim to have achieved accurate?
4. Did their principal story really succeed?

In Chapters 1, 11, 111, and IV we will see that the answer to all four questions is
“NO,” and we will also see why, in our opinion, their assertions are without any
foundation.

2. It also turns out that in the course of compiling their lists of prefixes BMS
made a great contribution towards proving that the success of our prefixes does
indeed stem from a unique phenomenon in the book of Genesis. An analysis of
their list of prefixes shows that there is a significant difference between the
success of the prefixes in Genesis versus that of their control text, WGP. In
Chapter V we will examine the success of the “best quartet” in Genesis versus
that of WGP. We will see that the success of the “best quartet” in WGP is just
what one would expect to receive by chance, while the best quartet in Genesis is a
case of genuine success. The probability of receiving a similar result by chance
would be 0.00042!



I. The Hierarchy of Stories:

BMS claim that for any four words one could contrive a likely story, and that all
explanatory stories are of equal status. This is sheer nonsense. The definition of
nationhood (which our explanation revolved around) has been a serious topic of
discussion for thousands of years in many different cultures. In the Introduction to
Part | of this article | presented excerpts from encyclopedias, dictionaries and
traditional sources dealing with this subject. This was not a “contrived” story; but
a fundamental discussion of the defining characteristics of nationhood. All other
“stories” about aspects of nationality are about issues that are peripheral and
secondary to the essential concept.

In BMS's list of prefixes one can find terms such as “dance” and “way,”
etc. Whoever tries to claim that “dance” and “way” define nationhood, or form
the basis of a story of the same rank, is assuming that the reader is lacking in
sense.

1. The Great “Proof” of Deception:
BMS claim to have found a tremendous proof that WRR cheated. What is their
“proof’? They claim that three out of four of the prefixes we selected were the
most successful of the 136 prefixes they examined. Their assertion is erroneous
on two accounts:
1. The data that BMS present to the reader is misleading. The measures that
are relevant here are the ranks of P1 and P2 in the permutation test — that is, r1 and
r> respectively. These are the only measures of significance we used in the
original experiment on the “Nations Sample.” (Concerning the “story” BMS told
to justify presenting irrelevant data — see the Appendix, sec. 2). Therefore, if BMS
chose to assign rankings according to the statistic P2, they should have done so
using r2. Out of the 136 prefixes examined, the rankings of our prefixes using r»
were: 1, 3, 9 and 16 (according to BMS’s own calculations [3]). According to this
data our prefixes enjoyed quite a moderate success.
2. Note that BMS’s “proof” is based on the assumption that there is no real
phenomenon. Therefore all prefixes should be of equal significance (or lack
thereof). This assumption is clearly a logical error: our research hypothesis in fact
predicts greater success for these four prefixes.

This is the height of absurdity! They label a success predicted by the
research hypothesis as proof of deception!

I11. Is the Significance They Report Accurate?
BMS report a significance of r. = 5/108 for the four prefixes they selected.
However, by their own admission this is inaccurate. In their article BMS criticized
the use of the original randomization test for the Nations Sample. They claimed
that the results were meaningless for several reasons particular to this experiment
[4]. These objections do not apply to the RPWL test (Randomization by
Permutations of Words’ Letters), see Part | and the Appendix there. For further
details see the Appendix here, sec. 3. For this reason, RPWL is the preferred
method in this case.

Using the RPWL test the results for BMS’s four prefixes (using
100,000,000 permutations) are:

ri(BMS) = 6.67 X 10°°, r2(BMS) = 1.22 X 104



Changing the test produced an enormous difference in the results for r2 in WGP.
In Genesis, by contrast, the difference in the results using the two measurements
is small — less that one order of magnitude (see Part I).

BMS found their four prefixes through acknowledged optimization using
the original permutation test. In Chapter V we will see what happens when
optimization is conducted using the RPWL test.

IVV. Did Their Principle Story Really Succeed?

No! As it turns out, the story they concocted for the four most successful prefixes
in WGP is actually a failure — despite their claims to the contrary. The illusory
success of their story is entirely based on the omission of a number of prefixes,
which BMS neglected to mention. However, the neglected prefixes appear in the
source text which BMS claim to have based themselves upon (see the Appendix,
sec. 4).

Therefore, there is no story; there is only an arbitrary selection of prefixes,
nothing more. It turns out to be not as simple as BMS imagined to contrive a story
that works, even if one permits himself to consider all stories of equal status and
to ignore the fundamental issue of hierarchy.

V. Without Any Stories:

1. As we mentioned above, BMS published a list of 136 prefixes. One reader
of their article, Yosef Beremez, proposed investigating how the “best quartet” out
of this list succeeds in Genesis, versus the “best quartet” in WGP, thus obviating
the need for any explanation at all.

In order to compile the “best quartet” for any text T, one must rank all the
prefixes in BMS’s list twice: once according to the value Py, and again according
to the value P> (prefix with lower Pi-value gets higher ranking). We are interested
in the four prefixes that appear at the head of each of the two lists. To determine
which is the best quartet of the two, we compare the P1-value for the union of the
“Py four top prefixes”, with the P»-value for the union of the “P four top
prefixes”. The set with the lowest value is the “best quartet.”

As it happens, the P1 quartet was the lower one both in Genesis and in
WGP. The best quartet in Genesis, as determined by this procedure, includes the
prefixes: oy, an>, 259, and M7 (“nation of,” “script of,” “chariot of,” and “fields
of”).

The best quartet in WGP includes the prefixes: »nox, »n71, 9w, and Yo
(“god of,” “blood of,” “prince of,” “speech of”).

The significance of the statistic P1 was determined for each of the two
quartets using the RPWL test. The results were as follows:

For the best quartet in Genesis: ri(G) =4.0 X 101°
Whereas for the best quartet in WGP: ri(WGP) = 6.16 X 10®

The enormous difference between these two results compels us to evaluate
the probability of receiving such a small value for r1(G). This can be achieved by
means of a simulation in which we compare this result with the result randomly
expected from an experiment involving the list of 136 prefixes in Genesis. It turns
out that the probability of receiving such a low value of r1(G) is 0.00042.

Details on the measurements referred to in this section can be found in the
Appendix, sec. 5.



2. BMS made experiments (using the permutation test) [4], in order to
compare the distribution of the 136 prefixes in Genesis, with their distribution in
10 similar texts. It is clear from their data that the results for Genesis are
significantly exceptional. Details can be found in the Appendix, sec. 3.1-2.

Appendix to Part 11

1. The list of 136 prefixes:
Here is the list of 136 prefixes as published by BMS in Table 2 of their article.
The prefixes are arranged alphabetically:

10 ON L9 MNK .8 DO .7 .NNIN .6 99N .5 .NNTN .4 DN .3 .AN .2 .NPMIN NIy Pn .1
DN 19 QION 18 ONYUN .17 YN .16 DN .15 DON .14 WX .13 OPIN .12 DN .11 N
T2 .28 .NWN .27 .NNWUK .26 .DUN .25 XIN .24 OSVIN .23 .INN .22 9N .21 99N .20
SN2 .38 9123 .37 N2 .36 .12 .35 )1 .34 .02 .33 )1 .32 .01 .31 .02 .30 O .29
49 09T .48 9XT .47 .27 .46 0 .45 .9) .44 Y1) .43 ) .42 .TYTY .41 572) .40 .9 .39
.59 .51 .58 .aN% .57 ONT .56 .NT .55 97T .54 .77 .53 ONT .52 .07 .51 OPT .50 .PT
PN .68 ODN .67 .DON .66 ONRVN .65 .NVN .64 .DaN .63 .YIT .62 .NINT .61 .INT .60 I}
.78 .905 .77 .7ND .76 .ND .75 .M .74 OND .73 30D .72 .yav .71 29N .70 Opn .69
.87 2w .86 .DONN .85 .JWD .84 )WY .83 .vHa)y .82 .OND .81 .2>nD .80 .aND .79 .9DD
.96 5wNN .95 591 .94 .NO01N .93 901N .92 .91 .91 TNRDN .90 .aND1 .89 .yavn .88 5w
2D 1104 .0) .103 .01 .102 .ANIN 101 .0IPN 100 .,MYH .99 HON .98 .0N .97 AN
13 .9y .112 .y .111 990 110 990D 109 900 108 .90 .107 .NoW) .106 .mW) .105
121 .N2N .120 NSNS L119 Oyws (118 .ywo (117 1y 116 .0y 115 Py 114 DY vy
129 w128 MY U127 .0TW 126 MY 125 .297 124 .0 123 DWUNY 122 .WR)

AWM 136 w9V 135 0w 134 9w 1133 .19V 132 .MNY .131 .0V .130 >V

Note — | have reproduced BMS’s list here verbatim (including the mistakes).

2. Do BMS know how to contrive a story?
And how! As it turns out, BMS have a special talent for concocting stories. Two
of them (BM) were co-authors of an article [5] describing how (almost) all of the
choices we made in our original “Famous Rabbis” experiment were biased in our
favor. One of the obvious flaws in their analysis was their choice of statistical
tests. They chose to check the bias in our choices by calculating a statistic that
was only conceived two years after the original experiment was performed (i.e.,
the rank in the permutation test) instead of calculating the measure of success that
was actually used at the time of the experiment! When faced with criticism over
this [6] they “concocted” a story [7] to “explain” post hoc why they did something
so peculiar. (The reader may have already guessed that had they used the more
relevant statistic, their analysis would have in fact demonstrated the sincerity of
our work).

In their article concerning the Nations Sample BMS demonstrate their
impressive acrobatic ability. They managed to do precisely the reverse of what



they did in the article mentioned above. The experiment on the Nations Sample
really was conducted using the permutation test (which had already been applied
by then to the second list of Famous Rabbis). Yet this time they chose to base
their investigation of bias using the old measure, the one that was used in the
original work on the Famous Rabbis sample! Does this seem strange to you?
Don’t worry — they have a story to explain this as well....

They claim [8] that we could not have used the permutation test for our
alleged optimization because we did not have sufficient computing facilities.
They support this claim by noting that in our original article on the Nations
Sample we write that we were unable to perform the billion permutations
necessary for calculating the ranking of Ps.

One cannot deny that this story is very cute, but does it reflect reality?
Unfortunately it does not. They did indeed quote us accurately, but they left out a
minor detail that BMS should be made aware of [9]: The program for calculating
the rankings of P1 was 45 times slower that the one for reckoning the P> rankings.
It was because of this slowness that we decided to forgo calculating the ranking of
P1 out of a billion permutations. But regarding the much quicker program for
establishing the ranking of P2, the statistic that BMS claims we were unable to
calculate, there was no technical obstacle to the running of repeated experiments
of this type (had it occurred to us to do anything so stupid). Therefore this is the
test that BMS should have used were they genuinely looking for evidence of bias.

As | mentioned earlier, when it comes to concocting stories, Scheherazade
did not come up to their ankles.

3. Concerning RPWL as the preferred measuring device:

In part | of this article and in the Appendix there, | brought the necessary
background for RPWL method and described how it was applied to the Nations
Sample. At this point I’'m not going to argue with the speculations that BMS
raised in order to undermine the original permutation test. Partly because they
raised peculiar ideas (for instance, they wrote that there is a dependency between
the ELSs of “9m oy” and the ELSs of “9n) an>”, etc.) and partly because they
admit to having no true explanations. The only issue that may be taken seriously
(if their data is correct) is their claim of making certain experiments, and getting
results that indicate certain anomaly in the distribution of the rankings in the
original permutation test.

1. BMS’ data concerning the original permutation test:

BMS report in Section 7.1, that they investigated the distribution of the rankings
of the 136 prefixes in Genesis. The 136 rank orders were put in 10 bins 0,1,....,9,
where bin i contains permutation rank orders 100000i+1 through 100000(i+1) out
of a million. They observed “non-uniformity” and “an excessive number of ranks
in the smallest bin”, and that the minimum “appear to be smaller than expected”.
To understand the situation better, they created texts equal in length to Genesis,
that were supposedly very similar to Genesis. BMS report:

“To investigate whether non-uniformity and exaggerated extremes are the norm,
we ran the same tests on 10 control texts. We generated each control text by
randomly permuting the order of the words within each verse of Genesis except
for the verses in Chapter 10. Chapter 10, where all nation names are found in a
specific fixed order, was left alone in order to make the comparison with Genesis
and WGP more meaningful.” To ensure independence of the results, ELSs lying




entirely inside the section of the text, containing Chapter 10 of Genesis were
ignored.

The results for r2 are tabulated below. Text G is Genesis. The first ten
rows show the numbers of prefixes for which the rank order lies in each of bins
0,1,...,9. The last three rows show the smallest, average, and maximum rank
orders out of a million.

G TextO | Textl | Text2 | Text3 | Text4 | Text5 | Text6 | Text7 | Text8 | Text9

23 15 19 22 23 18 17 14 13 19 19

17 13 13 8 15 12 6 13 18 13 18

9 17 13 16 15 8 18 13 15 11 13

13 13 14 7 9 7 16 18 10 12 11

11 9 7 13 7 10 12 9 13 l 7

12 16 11 13 12 16 5 12 8 10 8

10 10 7 9 22 22 10 8 13 18 10

14 9 13 20 10 9 13 11 15 16 10

16 13 15 15 14 14 23 15 13 11 13

11 21 24 13 9 20 16 22 18 19 27

min | 493 | 5314 | 3991 | 1584 | 608 | 874 | 4979 | 180 | 6184 | 6247 | 2481

mean | 463125 | 504905 | 517197 | 496493 | 458654 | 534142 | 519963 | 522828 | 505910 | 512851 | 514246

max | 990921 | 999807 | 999923 | 999141 | 997583 | 999864 | 999849 | 999229 | 997025 | 991129 | 998778

BMS conclude:

“The most obvious characteristic of these distributions is their inconsistency. A
few are near-uniform, but others are skewed markedly in the positive or negative
direction. Both the minima and maxima appear exaggerated.

Several things should be clear from these results. Firstly, WRR’s assumption of
uniformity in the rank orders is unfounded, as many of the texts give profoundly
non-uniform distributions. More importantly, the non-uniformity may be more
pronounced at the extremes of the distribution where WRR measure their

2 9

‘significance levels’.

2. Comment on BMS’ Data:

BMS arrived at the conclusion that “the non-uniformity may be more pronounced
at the extremes of the distribution”, both by checking occupation numbers of bins
0 and 9, and by measuring the minima and maxima.

Looking at the same table and checking the tendency to low ranks at the
extremes, we can’t escape the conclusion that the data for Genesis are
exceptional. It is pronounced in each of the following parameters:

e The occupation number of bin 0 is the highest (there is another such number)
of all 11 texts.

e The occupation number of bin 9 is second to the lowest of all 11 texts.

e The minimum is second to the lowest of all 11 texts.

e The maximum is the lowest of all 11 texts.

These exceptional results for Genesis complete the picture we already have from

the measurements described in Chapter V above.




3. Data concerning the RPWL test:

In order to make a similar experiment using RPWL method, we created 10
texts following the description of BMS. To save time, (this method needs much
more computations), we first checked the extremes. We checked bin 0 and bin 9;
(the occupation numbers were found using the extreme 30 prefixes at each edge).
We also measured the minima and maxima for each text. The results for r1 are
tabulated below:

Bin | TextO | Text1l | Text2 | Text3 | Text4 | Text5 | Text6 | Text7 | Text8 | Text9
0 13 14 8 5 13 12 15 14 14 9
9 10 16 20 8 11 13 12 11 16 13

min | 2177 | 16145 | 3064 | 34204 | 14822 | 2867 | 5334 | 2984 | 7771 | 13605

max 985212 | 998915 | 992263 | 977197 | 998763 | 996302 | 997474 | 980781 | 997363 | 994129

The results from a similar experiment done for r2 are tabulated below:

Bin | TextO | Textl | Text2 | Text3 | Text4 | Text5 | Text6 | Text7 | Text8 | Text9
0 14 17 14 9 12 15 12 10 10 11
9 12 24 15 7 14 13 13 12 13 15

min | 5112 | 17038 | 7705 | 21471 | 11176 | 6775 | 1076 | 1659 | 10225 | 10626

maXx 984823 | 996099 | 998372 | 999790 | 999204 | 997275 | 995230 | 989584 | 995961 | 998581

e no exaggerated minima or maxima

We can clearly conclude from these tables, that by using RPWL method
we have
e no accumulations at the extremes, and

in the control texts.

4. BMS’s main story:
BMS’s main story, “Celestial Guardians” [10] is based on Nachmanides
commentary to Chapter 18 of Leviticus. There, as BMS put it, “he discusses the
celestial beings who represent and supervise the Nations of the world”.
BMS claim that in the course of this discussion Nachmanides uses the
descriptive terms: qw (prince), »35n (kings of), o>nox (gods), and yy
(angels).
BMS contrived a set of “guidelines,” which they claim leads to the
selection of these four prefixes: 1. »a9n, 2. 9w, 3. Py, 4. NON.

1.

By examining the relevant passage we can see right away that:
Nachmanides actually used a much broader range of descriptive terms,
of which BMS arbitrarily selected four.
Their supposed “guidelines” are a nothing more than a joke.

1.

2.

1. Nachmanides descriptive terms:

Therefore, they have no explanatory story; just an arbitrary choice of
prefixes.

We will present here two excerpts from Nachmanides commentary (Leviticus
18:25), and we will highlight the relevant terms:
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In all, we have highlighted 26 relevant terms. Here they are in the order in which
they appeared:

.5 . the angels of »o>xon .4 .constellations mbwn .3 .constellation 1 .2 .star 255 .1
.(a prince exercising royalty) the prince of the kingdom of m25n qv .6 .lords o> v
DTN .11 .gods o> .10 .the kings of »a5n .9 .kings o»Yn .8 .the prince of v .7
.16 .ruler Yvwm .15 .observer nvw .14 .chief psp .13 .angels o»xon .12 .lords
the yy .19 .celestial powers ooy .18 .rulers obwvn .17 .servants oonIwn
.a holy one w1 .22 .a wakeful one vy .21 .the holy ones yw>1p .20 .wakeful ones
.the princes of »w .26 . the god of bx .25 .gods mmbx .24 .the gods of »nox .23
(The translation of the 26 terms was taken from the same source used by BMS.)

2. _Contriving quidelines:

BMS explain that they arrived at their four prefixes using three guidelines:

1. They only selected terms that are used explicitly by Nachmanides.
e In fact, as we have seen, Nachmanides actually uses explicitly many more
terms than the ones they mention.

2. “When a word appears in the quotation in both singular and plural form,
we always prefer the (shorter) singular form”. However,
3. “When it appears only in plural form, we can’t know if it is reasonable to

use it in singular form and hence we keep it in plura/ form”.

o First of all, let us see what prefixes we receive when we consistently
select only the singular form (we will ignore the term mo%» 2w because it is too

long):

11070 .10 SWn .9 .90W 8 PSP L7 NTR L6.TON .5.9v .4 CTRON L3 .0 v .2 a0 ]
DIN.16 . MMON .15 [11] 70N .14 TP 13 Y 12 J»dy
e As it turns out, not only does this entire list fail in the permutation test in

WGP, but the set of four prefixes, 4, 5, 12, and 14, BMS’s arbitrarily chosen
quartet, fails as well.

e This is why BMS had to come up with “guideline” number three. Using this
guideline we receive the set:

DAWN .10 .5WIN L9 A0 L8 LPNP LT DTN L6 000N L5 .Y .4 DONDN L3 .9t .2 Ao Ll
DINL16 . MMON .15 NI .14 WP .13 .Y 12 39Dy .11
e Unfortunately this set also fails. The third guideline only helps with regard

to the four prefixes, 4, 5, 12 and 14, for which BMS are trying to contrive their
story. By replacing the singular form 792 with the plural *>%» and (according to
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[11]) by replacing %% with >1%x, we finally receive the desired set — i.e., the one
that succeeds.

e However, the arbitrary choice of prefixes 4, 5, 12, and 14, out of a total of
15 prefixes, is made away from the eyes of the reader and no explanation is given
for it.

e Guideline number three is ridiculous enough in its own right. For example,
there is absolutely no doubt that 79» (“king of”) is a perfectly acceptable prefix.
Since according to Nachmanides 01w = o°3%n, it follows that 2w = 7%. Indeed
the word 721 used as a prefix appears in Scripture — 07 792 (“king of Persia”). In
fact it appears in the very same chapter of Daniel from which Nachmanides took
the expression 015 % (“kings of Persia”). Therefore when BMS say that, “we
can’t know” whether the singular form 7on is acceptable as a prefix they are
speaking nonsense.

5. The best quartet:
In this section we will describe the measurements mentioned in Chapter V, which
were conceived and executed by Yosef Beremez.

1. How the “Best Quartet” is determined for any text T using Pi:
a. We will accept BMS’s list of prefixes ki, where 1<i < 136.
b. Every prefix ki defines a set K; of 68 word pairs (X, prefix X), where X is one
of the names from the “Table of Nations” (see Appendix to Part I).
c. When we calculate the values of ¢(w,w’) for the pairs in set Ki, we receive a set
Ki(T), in which there are n(KiT) values of c¢(w,w’), where n(K;,T) is a number
between 0 and 68.
d. We then calculate the value of P for the set Ki(T).
e. We rank the sets Ki(T) in ascending order of P1 values, so that Ki(T) has the
lowest value of P1 (the set of word pairs for which Ki(T) is its set of c(w,w’)
values, will be denoted K3).
f. The “Best Quartet”, Q(T), is defined as the union of the four sets: Ki(T)-Ka(T).
g. To measure the significance of the statistic P1(T) for the quartet Q(T), we
perform the randomization PRWL on the set of pairs Q, which is the union of the
four sets Ki-Ka.

e Using this procedure on the book of Genesis we receive a Py value for the

quartet Q(G) of: P1(G)=1.65X10".
e Using the randomization PRWL with 10,000,000,000 permutations we
receive a significance of: ri(G)=4.0X101°,

e Regarding the text WGP the value of P1 for the quartet Q(WGP) was:
P1(WGP)=4.23X10".
e Using the randomization PRWL with 100,000,000 permutations we receive a
significance of: ri(WGP)=6.16X10.

2. Evaluating (through simulation) the probability of receiving a significance of
riy(T):

Because of the enormous difference between the values of ri(G) and ri(WGP) we
are compelled to evaluate the probability of receiving such a low value of r1(T).
There is no easy way to make such a calculation. One cannot, for example, simply
determine how many quartets can be drawn from a list of 136 items, because
these quartets are not independent. Therefore we used a simulation as follows:
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a) In place of the set Ki(T) in step c. above, we will build a set K’i(T) in which
there are n(Kj,T) random numbers chosen by lottery from the segment (0,1]
(this is the range of values of ¢(w,w’)), produced by a random function in the
compulter.

b) We then carry out steps d-f as above, using K'i(T) in place of Ki(T).

c) In this way we receive the set Q’(T), for which we calculate the value P’1(T).
(Step g. above, which was needed to guard against the effects of any possible
dependence between the values of c(w,w’), IS unnecessary when random
numbers are involved.)

d) We repeat the series of lotteries and calculations in steps a)-c) numerous
times, and examine the ranking of ri(T) among the set of values of P’1(T).

3. Results and Conclusions:

e We performed 1,000,000 lotteries for Genesis and calculated 1,000,000
values of P’1(G). The ranking of r1(G) among this set of values was 420.
Hence, the probability that r1(G) is so small is p=0.00042.

e We also performed 1,000,000 lotteries for WGP, and calculated 1,000,000
values of P’1((WGP). The ranking of ri(WGP) among this set of values was
353,949.

Hence, the probability that ri(WGP) is so small is p=0.354.
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