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Learning Evaluation Function Based on TDMC()
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In this paper we present an adjustment of an Othello evaluation function using Temporal Difference Learning with
Monte Carlo simulation(TDMC),which uses a combination of Temporal Difference Learning(TD) and winning probability
in each non-terminal position. Studies on self-teaching evaluation functions as applied to logic games have been conducted
for many years, however few successful results of employing TD have been reported. This is perhaps due to the fact that
the only reward observable in logic games is their final outcome, with no obvious rewards present in non-terminal
positions. TDMC(}) attempts to compensate this problem by introducing winning probabilities, obtained through Monte
Carlo simulation, as substitute rewards. Using Othello as a testing environment, TDMC(A), in comparison to TD(RA), has

been seen to yield better learning results.

TD(Temporal Difference Learning)

[3][4] TD

Dept. of Computer and Information Sciences, Graduate school
of Technology, Tokyo University of Agriculture and Technology
Tt

Department of Computer and Information Sciences,
Tokyo University of Agriculture and Technology

TDMC(Q)(Temporal Difference Learning with Monte
Carlo simulation)[10][11]

D
TDMC(Q))
TD()

TDQ)

-73-



te[l,T] P
(xll’ 129 ’xtM)

I V(x,,w)
Sutton TD [1]
V[()Cl,W) =Xw
TD t 7,
V( t+lﬂw)
V,(x,w)
Vi(x,w) =V (x,w+dr, + W, (x,, W) =V, (x,, w)]
4 a
7
V( t+l’ )
TD
R
7
t R,
TDMC(Q}) r
R=yr+yr,+yr,+..+y"'n =Zy”r,- (1)
TDMC())
e R,
e
TD ) y
T
TDMCQ\) n
n
R =y 47+t 7" A7V (X))
o R n R[(n)
A
[ )
A R
[ ]
R =R+ AR? +.. .+ ARV 4 AR
3 TDMC(Q)) :T’f RO 4 TR 3)
n=1
3. TDMC(Q) M @) 3 A R
TDMCQ)\) P
Vi(x,,w)
TD
TDMC(Q) t 2 4)
M
w=W,W,,...,w A
b . ) T Frpvc z [RS =V (x, w)I’ “4)
12 2007 (4) ,
"TD(})-MC a 9OF e _ 23[R =V (x,, WV, V (x,,w) = Aw
TDQ)-MC 1=l

- 74 -



w P
wi=w+ aAw (5)
+1 -1 0
(5) Vi(x,,w) y
R[)" V.(x,,w) Rf hyperbolic tangent
1 TDMCQ\)
° M w=(W,Ww,,..., W, )
. te[l,T] P
‘xt = (xtl’th"" ’xtM)
. t=12,..T-1 P V.(x,, W)
V.(x,w)=x, -w
[ t=12,...,T -1 P w
Y (oaw) = [aV,(xt,w) e amxt,w)J
ow, ow, ow,,
o  t=12,..,T-1 P R
T .
R =y +y g+ vy =3y
i=t
7 €[0.,1]
h Iy I
o t=12,....,T -1 P n R™
VA 4 R IS A AR S 4 ACHNT)
. t=12,....,T -1 R n R™ A R’
T—-t-1
Rt/?. = Z/ln—lRt(n) + ;i/T_t_lRt
n=1 A €[0,1]
[} Wj
-1 B
wo=w, + aZ[RZ —V.(x,wWIV, V. (x,,w)
o a (0]

1 TDMCQ)

-75-




w
4.3
4.1 e-greedy
1 15 &
1-¢
1
10 4
1 €
1
1
1
1
2
+1
-1
0 8x8
2
1 0
2 e-greedy
3
a b c d, e f g h 4
1 5
2 6
3 3
4
5 5.
6 y
7 0.98 a
8
TDMC(Q}) TD()
2
(©.1).(.D.(@,2),(h,2),(@,7),(h,7),(b,8),
9.8)
5.1
4.2
8x8 1000
60 TDMC(})
¢ 0.03
w
1000
TDMC(Q)
2
1, 8 1 8
(@1),(h1)(a8),(h8) 2
1000

- 76 -



3 TDMC(Q\) 4 6
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Row__Col a b c d e f o h
1 0 0| 0| 0 0 0| 0| 0
2 0| -0.02231] 0.055829| 0.020036| 0.020036( 0.055829| -0.02231 0
3 0| 0.055829] 0.10126| -0.10927| -0.10927| 0.10126| 0.055829 0
4 0| 0.020036] -0.10927| -0.10155| -0.10155]| -0.10927| 0.020036 0
5 0| 0.020036] -0.10927| -0.10155| -0.10155| -0.10927| 0.020036 0
6 0] 0.055829] 0.10126| -0.10927| -0.10927 0.10126| 0.055829 0
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Row_ Col a b c d e f o h
1 6.327108] -3.32813| 0.339068| -2.00512| -2.00512| 0.339068| -3.32813| 6.327108
2 -3.32813] -1.52928| -1.8755| -0.18176| -0.18176] -1.8755| -1.52928| -3.32813
3 0.339068] -1.8755| 1.069396| 0.624148| 0.624148| 1.069396| -1.8755| 0.339068
4 -2.00512| -0.18176| 0.624148| 0.105396] 0.105396| 0.624148| -0.18176| -2.00512
5 -2.00512| -0.18176| 0.624148| 0.105396] 0.105396| 0.624148| -0.18176| -2.00512
6 0.339068] -1.8755| 1.069396| 0.624148] 0.624148| 1.069396] -1.8755| 0.339068
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6 -2.58948| -2.16084| 0.490617] -1.07055| -1.07055| 0.490617| -2.16084| -2.58948
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8 5.500621] -0.17812] -2.58948] -0.59007] -0.59007] -2.58948] -0.17812| 5.500621
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