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Criterions for the randomness and independence to be broken

in the sequence of Bernoulli trials

Kazuo IKOMA

Faculty of Economics, Fuji University

Abstract

The purpose of this note is to give criterions with a certain
significant level for the randomness and independence to be
broken in the sequence of Bernoulli trials. The same argument
can be proceeded to any sequence of Bernoulli trials, and so we
here deal with the following concrete example.

Consider the trial throwing down 10 yen coin at random on the
plane where two systems of orthogonal parallels mutually with
intervalsof 5 cm are described, and denote by E such an event
that the coin stands still over just four squares. Repeating
such a trial independently over and over, we introduce the random
variable X; by X; =1 or 0 if the result of the ith trial is [E
or not IE. Then, X, ,Xa, - ,X,,+ 1is a sequence of Bernoulli
trials.

Now, it is well known that there holds for any € >0

2 Xq+Xqteeet+Xn > -
%Eﬂklj( n | p|==E) ot
( the so-called law of large numbers ), where p means the exp-

ectation of X; (i =1,2,++¢-, n ). On the other hand, Tchebychev
inequality gives for any k> 0 the following estimation

X = = 1
B | 5m| 2R ) 2 s

where X means the sum X;+X;+-++X,. Denote by §£(0.10), £(0.05)
€ (0.01) respectively lower bounds k/p(l-p)/n of IX/h —pl for
L/%s = 0.10, 0.05 and 0.01, then these are given in the table 4
mentioned in this note. On the contrary, by using Laplace's
limit theorem, £(0.10), £(0.05) and E(0.01) are obtained more
strictly as in the table 5 mentioned in this note, where

(|2 - p|2&)) = for & = 0,10, 0.05 and 0.01.
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Then, we can infer with a certain significant level whether
the randomness and independence among trials to nth from the last

time are broken or not, by observing the behabior of the relative
frequency (the experimental probability) X/h . That is to say,
it will be difficult to admit the randomness of each trial and
the inter-independence among trials to nth from the last time,

if X/n satisfies |X/n - p|Z £(0.10). And it can be inferred
that the above randomness and independence are broken with the
significant level 0.05 or 0.01 respectively, if X/n satisfies

|X/n - p| 2 €£(0.05) or |%/n - p|2 €£(0.01).
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