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On the Statistical Bias Found in the Horse Racing Data (2)

Akio NODA
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Abstract: Thisisa continuation of the author’s previous paper [3]. Taking anew point of view based on
exchangeable random variables t; (i =1, 2, 3, 4) defined below, we report what type of statistical bias
can be found in the horse racing data [4].

In order to define these exchangeable random variables, let us consider a racing with m participants,
and denote by {a, b, ¢} (1 = a< b < c = m) aset of the numbers of the horses finishing in the top
three. We recall the null hypothesisH, in [3] : Thisset {a,b,c} isaresult of random sampling from the
population {1, 2, ***, m}. Now we definet,=a, t,=b—a, t;=c—Db, andt, = m+1—c. Thenthe
probability distribution of (t;,, t,, ti, t,,) under Hy turns out to be the same for any permutation 0 = (i,
I, 13, 14) of theset {1, 2, 3, 4}. By using the order statisticst,;, we form a suitable decomposition for the
total event Q consisting of ,,C; simple events; for example, in the case of m =16 and m =15, we have
16Ca 1IN AH(1247+4) X S4(4+1) X 5 and 15C; =X A1+(9+6+2) X 5 +3% ,CrH(3+1) X g +1
X1, respectively. This decomposition and itsimplications are discussed in §1.

In 82 we take up five racetracks, Chukyo, Hanshin, Kyoto, Nakayama and Tokyo, to examine all
racings of m=16 carried out on these racetracks. Indeed, the above-mentioned decomposition leads usto
sum up the original data[4] into 22 kinds of contingency tables for every racetrack. Performing the chi-

square tests for al contingency tables thus obtained, we arrive at the following result on the P-values :

P<0.1% P<1% P<5% P=5%
(Hyisregected) | (H,isaccepted)
Chukyo 0 5 5 17
Hanshin 5 5 7 15
Kyoto 1 7 11 11
Nakayama 0 0 22
Tokyo 0 0 18

Key words:. adjacent interval of three numbers, chi-sgquare test, contingency table, exchangeable
random variables.
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