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Table 2.1 The winning probability and expected number of games

k P Pa Pp E(N)
1 0.1 0.1 0.9 1
0.2 0.2 0.8 1
0.3 0.3 0.7 1
0.4 0.4 0.6 1
0.5 0.5 0.5 1
0.6 0.6 0.4 1
0.7 0.7 0.3 1
0.8 0.8 0.2 1
0.9 0.9 0.1 1
2 0.1 0.03 0.97 2.18
0.2 0.10 0.90 2.32
0.3 0.22 0.78 2.42
0.4 0.35 0.65 2.48
0.5 0.50 0.50 2.50
0.6 0.65 0.35 2.48
0.7 0.78 0.22 2.42
0.8 0.90 0.10 2.32
0.9 0.97 0.03 2.18
3 0.1 0.01 0.99 3.32
0.2 0.06 0.94 3.63
0.3 0.16 0.84 3.89
0.4 0.32 0.68 4.07
0.5 0.50 0.50 4.13
0.6 0.68 0.32 4.07
0.7 0.84 0.16 3.90
0.8 0.94 0.06 3.63
0.9 0.99 0.01 3.32
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Table 2.2 The winning probability and expected number of games when k =1
d p q Pa Pp E(N)
0.1 0.1 0.8 0.11 0.89 1.11
0.1 0.3 0.6 0.33 0.67 1.11
0.1 0.5 0.4 0.56 0.44 1.11
0.1 0.7 0.2 0.78 0.22 1.11
0.2 0.1 0.7 0.13 0.87 1.25
0.2 0.3 0.5 0.38 0.62 1.25
0.2 0.5 0.3 0.63 0.37 1.25
0.2 0.7 0.1 0.88 0.12 1.25
0.3 0.1 0.6 0.14 0.86 1.43
0.3 0.3 0.4 0.43 0.57 1.43
0.3 0.5 0.2 0.71 0.29 1.43
0.4 0.1 0.5 0.17 0.83 1.67
0.4 0.3 0.3 0.50 0.50 1.67
0.4 0.5 0.1 0.83 0.17 1.67
0.5 0.1 0.4 0.20 0.80 2.00
0.5 0.3 0.2 0.60 0.40 2.00
0.6 0.1 0.3 0.25 0.75 2.50
0.6 0.3 0.1 0.75 0.25 2.50
0.7 0.1 0.2 0.33 0.67 3.33
0.8 0.1 0.1 0.50 0.50 5.00
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Table 2.3 The winning probability and expected number of games when k = 2
d p q Pa Pp E(N)
0.1 0.1 0.8 0.03 0.97 2.44
0.1 0.3 0.6 0.26 0.74 2.72
0.1 0.5 0.4 0.58 0.42 2.77
0.1 0.7 0.2 0.87 0.13 2.61
0.2 0.1 0.7 0.04 0.96 2.77
0.2 0.3 0.5 0.32 0.68 3.09
0.2 0.5 0.3 0.68 0.32 3.09
0.2 0.7 0.1 0.96 0.04 2.77
0.3 0.1 0.6 0.05 0.95 3.21
0.3 0.3 0.4 0.39 0.61 3.56
0.3 0.5 0.2 0.80 0.20 3.44
0.4 0.1 0.5 0.07 0.93 3.80
0.4 0.3 0.3 0.50 0.50 4.17
0.4 0.5 0.1 0.93 0.07 3.80
0.5 0.1 0.4 0.10 0.90 4.64
0.5 0.3 0.2 0.65 0.35 4.96
0.6 0.1 0.3 0.16 0.84 5.94
0.6 0.3 0.1 0.84 0.16 5.94
0.7 0.1 0.2 0.26 0.74 8.15
0.8 0.1 0.1 0.50 0.50 12.50

Table 2.4 The winning probability and expected number of games when k = 3
d P q Pa Ps  E(N)
0.1 0.1 0.8 0.01 0.99 3.73
0.1 0.3 0.6 0.21 0.79 4.40
0.1 0.5 0.4 0.60 0.40 4.56
0.1 0.7 0.2 0.92 0.08 4.12
0.2 0.1 0.7 0.02 0.98 4.25
0.2 0.3 0.5 0.28 0.72 5.04
0.2 0.5 0.3 0.73 0.27 5.04
0.2 0.7 0.1 0.98 0.02 4.25
0.3 0.1 0.6 0.02 0.98 4.94
0.3 0.3 0.4 0.37 0.63 5.85
0.3 0.5 0.2 0.86 0.14 5.52
0.4 0.1 0.5 0.04 0.96 5.89
0.4 0.3 0.3 0.50 0.50 6.88
0.4 0.5 0.1 0.97 0.03 5.88
0.5 0.1 0.4 0.06 0.94 7.27
0.5 0.3 0.2 0.68 0.32 8.13
0.6 0.1 0.3 0.10 0.90 9.43
0.6 0.3 0.1 0.90 0.10 9.43
0.7 0.1 0.2 0.21 0.79 13.21
0.8 0.1 0.1 0.50 0.50 20.63
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Table 2.5 The expected number of the games

d 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
E(N) 4.58 5.16 5.89 6.87 8.25 10.31 13.75 20.62 41.25

Bernoulli AJ3-2 A]3) 237} A (success) £ A3 (failure) X3 ©] We] Algfo| A = 7%t L}
A& T3ttt Bernoulli A2 o] 72X 27|38 2XES UEoJHE Aot H
AAl F /\P o] AJelA wfe] Algol|A] o] 7]a A= <20 Bernoulli Algol|A] F Abe
= H8h 2ok AR Aol & w R Aefol A AE Eohe A0 s g e 'Erzﬂo]
e 2A0A AE 15638 B= 1782 3—:]‘%7:5_]' A AYS AT 5 gle A 4
Ay o] 4% 208 &7] 98l 5ol o H&3iH B A
& 3"0] ¢ 283t °] A% ]"'447]' 7‘4 A2 A4 wr] e zpalo] WA AR A4 wpH A
dol BBz Agel A% Grkn Ao A% Selske B9l He 43S wlEstor Hoke Ao
th. olAY FES o] 83tH & T o]dHola Al ARl AEAS WE 5 A "k 7MY
I A D3 o] = Aoyt F "o "ol AL A7) A e Al & F ot
HE=A] o] 7] <l Bernoulli AJ8§0] opd AIFE EA4sct. ZF T ALY A fEl& Ade] B¢
A

N r]r
2

S~
o [
it

1232 )

TE—lﬂlEFo

)L

W7 ASAZE T S F ERS Pl AF 5T FBe) BUS 2Tk B ATIAE F 9o A
49 AGNA kR AT VA S Fol AF Selshe A B9 Wl Y B9 1ol
e Aol e 1% Se)¥ BB} Aol B WA AP ALSE Tk Pl thal Sotugr
Tk E ATelNst o] A9 £ ol§u TS HE FASE AAY & Atk ¥ A7 A%
Fg3H Wgol gt TF AYL ASNE ANAY £5 Fatol FRA AT ARS $7t] A
2o AW E HE 4 9L Aol

References

Chang, D. K. (1995). A game with four players. Statistics and Probability Letters, 23, 111-115

Cho, D. H. (1996). A game with n players. Journal of Korean Statistical Society, 25, 185-193.

Cho, D. H. (2014). Course probability in the game of Yut. The Korean Journal of Applied Statistics, 27,
407-417

Cho, D. H. (2016). The winning probability in Korean series of Korean professional baseball. Journal of
the Korean Data & Information Science Society, 27, 663-676.

Ku, J. and Kim, J. (2017). Development od game indicators and winning forecasting models with game
data. Journal of the Korean Data & Information Science Society, 28, 237-250.

Lee, J. (2016). A redistribution model for spatially dependent Parrondo games. Journal of the Korean
Data € Information Science Society, 27, 121-130.



A study on a sequences of games with draw 795

Lee, S. W. (2016). A study on the improvement of academic achievement of probability and statistics in
the hardware curriculum. Journal of the Korean Data & Information Science Society, 27, 887-898.

Ross, S. (2006). A first course in probability, fourth ed., Prentice Hall, New Jersey.

Sandell, D. (1989). A game with three players. Statistical and Probability Letters, 7, 61-63.

Shin, Y. W. (2004). Basic probability theory, Kyeongmunsa.



Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2017.28.4.783
Information Science Society =t o] E] A B3} 313 7]
2017, 28(4), 783-796

A study on a sequences of games with draw’

Daehyeon Chot

'Department of Statistics/Institute of Statistical Information, Inje University

Received 29 June 2017, revised 18 July 2017, accepted 20 July 2017

Abstract

In the theory of probability, a Bernoulli trial is a random experiment with exactly
two possible outcomes, “success” and “failure”, in which the probability of success is
the same every time the experiment is conducted. In the successive games of scissors
paper stone there exists the case of draw in each game. In this paper we are interested
in the ultimate success probability of each participant and the expected number of
the game till any one of the two has the ultimate victory. Using our results, we can
calculate the ultimate winning probability of each player of the two players and the
expected number of the game till any one of the two has the ultimate victory in any

case whether there is draw or not in each game.

Keywords: Bernoulli trial, expected number of the game, independent trial, winning
probability.
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