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fach play of the game involves = play of the game

belting any desired number of
ane s available chips, and either
losing them or winning an equal
number.
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n= * of chips accumulated by the
beginning of play #*n (0 < Sp< 5)
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Decision: X,= #* of chips to be bet on play #n
of the game (0 < X< Sp)

Optimal value function:

Vn(Sp) = maximum probability that he
accumulates at least S chips,
given that before play #n he
has S, chips.
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The programmer believes that
his system will give him @ 6O%F
probability of winning each play.
What is the best strategy ror
winning the bet with his rriends?
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p =probability of
winning a play

of game = 60% TVALUEF N;t
A
. 2] Optimal Value Function of DP model
For n=1, 2, & 3: f of the Casino Problem
A
Vo (S = Maximum {PVau[S+Xa )+ (1-p)Vp.(Sn—X,) ) TLAST IR 4
0<X, <8, ) A Evaluate Optimal Value Function
pi'ﬂ”SS/ VgLUE«P MAXAE «(F N+1)[TRANSITION s °.+ X °.x dl
-
total chips fotal chips n  After last play, return 1 if target is achieved,
) i e wins it e loses A else return 0
V4(S4) -4 if S4ZT LAST:VALUE«(s = TARGET),-BIG
0 if Sq<T T = target =5 |
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X
« s o} 1 2 4 5
s 0 1 4 5 0 0.00 ~99.99 -99.,00 ~00 00 -0 00 -00 00
1 0.00 0.00 799,99 ~99.,00 ~00 00 -90 00
0 0.00 799,99 ~00 .90 ~00 99 -00 99 ~00 00 2 0.00 0.00 0.00 ~99.99 99,99 -00 00
1 0.00 0.00 799,99 -99 .99 ~00 00 ~00 00 3 0.00 0.00 0.60 ~99.99 99,99 -00 00
2 0.00 0.00 0.00 ~99.99 -90.,99 ~00, 00 4 0.00 0.60 ~99.99 ~99,909 ~00 00 ~90 00
3 0.00 0.00 0.60 ~99.99 -90,99 -00 00 5 1.00 ~99.99 -99.,99 -00,00 -99.00 -099, 00
4 0.00 0.60 799,99 -99 .99 ~00 00 ~00 00
5 1.00 799,99 ~00.,99 ~00.99 ~90.,99 ~00,00
Optimal Optimal
State Values Decisions
o} 0.00 o}
1 0.00 o}
1
2 0.00 o}
1
2
3 0.60 2
4 0.60 1
5 1.00 o}
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T ————— DI 5:2 528 Sa3i30 Saise sagise Cnias
0 | 0.00 ~99.99 -99.99 -99,99 -99.90 -90 59 . . 99 799.99 799.99 799.
1] 0.00 0.00 ~99.99 -99.99 -99.00 -00.50 g g-gg g-gg g-gg _gggg _gggg _gggg
2| 0.00 0.36 0.36 ~99.99 ~99.00 -00.50 . .36 0.60 799.99 799.99 ~99.
S 1060 036 080 -00.90 -00.00 -09.90 4 | 0.60 0.84 —99.99 -99.99 -00.900 -99.99
2] 080 054 -90.00 -00.00 -00.00 -09.00 5 | 1.00 ~99.99 -99.99 -99.00 -00.90 -99.99
5 | 1.00 ~99.99 -99.99 -99.99 -90.99 ~95.99
Optimal Optinal
State Values Decisions
0 0.00 0
1 0.00 2
2 0.36 1
2
3 0.60 0
2
4 0.84 1
5 1.00 0
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s 0 1 2 3 4 5 s 0 1 2 3 4 5
0| 0.00 -99.99 -99.99 -99.99 -99 .95 -99 59 0| 0.00 "99.99 -99.99 -99.99 -99 05 -99 59
1| 0.00 "0.22 "99.99 -99.99 -99.05 -99.99 1| 0.00 "0.22 "99.99 -99.99 09,05 -99.59
2| 0.36  0.36 .50 ~99.99 -95.99 -99 09 2| 0.36  0.36 .50 ~99.99 —95.90 -99 09
3| 0.60 0.65 .60 "99.99 -99.99 -99 09 3| 0.60 0.65 .60 "99.99 —95.90 -99 09
4| 0.84 0.84 —99.99 -99.99 -90_.05 -99 .59 4| 0.84 0.84 —99.99 -90.99 -00.00 -9 .59
5 | 1.00 -99.99 -99.99 -99.99 -99.05 -99.59 5 | 1.00 -99.99 99,99 -90.99 -09.00 -9 .09
. . Optimal Optimal
e see that (z55uming State Values Decisions
that p=t0%5) he has 7 : 029 0
GEF probabilil)ls of % g . gg §
Winming ihe bel with 4 0.84 ¢
HIs 171ends. 5 1.00 0
P —
Stage 1
; Optimal Optimal
State Values Decisions
0 0.00 0
1 0.22 1
2 0.50 2
3 0.65 1
4 0.84 0
1
5 1.00 0
Stage 2 K Stage 3 N "
g joptinal Optimal Optimal Optimal
State Values Decisions State Values Decisions
0 0.00 0 0 0.00 0
1 0.00 ? 1 0.00 ?
2 0.36 1 2 0.00 0
2 1
3 0.60 0 2
2 3 0.60 2
4 0.84 1 4 0.60 1
5  1.00 0 £ 5 .00 0




