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Abstract: MC Softmax search is one of the search methods used in game Al such as computer Shogi. A learning method of state
evaluation functions for this search method was proposed by Igarashi et al. in 2018, but it has not been verified by actually applying
it to computer games. This learning method can be applied to all leaf nodes and internal nodes in a search tree. In addition, by using
probabilistic sampling with backup policies, we can simplify the computation of the gradient vector of backed-up evaluation values
with respect to learning parameters. This gradient vector is common to the computation of regression, TD(X) method, policy
gradient method, bootstrapping method (Q-learning), etc., which enables efficient combined learning where these multiple learning
methods are performed simultaneously. In this study, we experimentally validated this learning method on the subject of 5x5 Shogi.
As a result, we confirmed the validity of learning with sampling of each learning method and the effectiveness of learning by
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applying multiple learning methods simultaneously.
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FETDUERBICED YT P EOE#ENRHOMEEFRK 21
R,

F 2 kil & OEBER R OB
FEE W5 A
TD( )i 53 47
PG HiFHEE 90 10
[l 66 34

7Y > % H 7z Bootstrapping {EIZ DWW T, #Ek
B3 2 i 5PV Lo R X MBRm O H %2 E
2HEEYDT, ENENE OXRERERE 3 ITTRT.

#3 BootJEDOFEFEHMNELRD Y 7 N LEDORER
FE R i = XA

VNGNS 80 20 | PV Lo

VNN 89 11 | HE R (root) D A+

FA~FK 61T, BEOV LTI v TR B kL
RRZFEIT L2 Y 7 ot FfEREZRT. 72720, xtikEF
L% DOMAEDLREICE ENDH I REAEDETH T
Vo ZHHNWCEELEY 7 b ThD. FEEOMAED
FIZONT, L~ OHFIXFEOFEFEEZR L TEBY, 1L
TD(2)i%, 2.23 PG IR L, 3.23EIFE, 4.23 Bootstrapping
ETHD. @ILOFEELZNNTVDLZ L ERT.

x4 2 ODFEERFRITAT O FEOBR

FHE PO LiERS
.20 3. 4| B | & |1 2 3 4
o O 46 54 | @

46 | 54 o
o o 86 4 | @
51 | 49 o
o ®| 2 8 | @
54 | 46 o
o o 86 14 o
54 | 46 o
o ® | 91 9 o
53 | 47 [ )
o O 32 18 ([ J
49 | 51 [ )
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£S5 3 OOEENEEZRFIRICAT O FEOBE
FHEIE xt AR

1. 2. 3. B | A 2. 3. 4

e o o 88 12
86 14 [
51 | 49 [
75 25 o
45 55 o
42 | 58 o o
95 5
95 5 [
53 47 o
82 18 [
39 | 61 [
54 | 46 ® [
91 9
80 | 20 [
59 | 41 [
80 | 20 [
52 | 48 [
53 47 o o
94 6 [
81 19 [
51 | 49 [
73 | 27 o o
58 | 42 ® [
61 | 39 o o

4 SOERIERFFIAT 5 8

TR xt AR F
2. i A 2. 3. 4.
[ 88 12
93 7 o
84 16 [
57 43 [
90 10 [
83 17 | @ [
54 | 46 [
82 18 o o
66 | 34 ® ([
69 | 31 o o
81 19 o o
54 46 | @ @ [
55 45 o o
51 | 49 e 0 o
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44 EBOER
42,43 OFEBEENPOLEBERITILELUTOLIIZHED S
nb .

D2~ 5, F10b, 4 DOFEEICHNT, MC ¥
YTV T EROCTERIENRERICARETH DL N
ot MCH U7 v 7 & AW EENEERO Y
7 MTK LT 89%~100% D53 & e > T v, #jnvm
ELizZ R bns.

@ F£2,E30DH, MC V7Y v 7 &2 RWEEEER, i
ek (PV ORI o> FiH & % VM i root J& i D A
ZEE) LV LORRB . TREFNOFEETOR

PExHR TIE, TERIEIZHT LT 53%~90% DR L 7p o7

@F 6 TiT 4 >OBEAFEITHT 2HMOFH LT
Bootstrapping {575 43%, [EVUFED 16%, TD( L )IEDS 12%,
PG HAFHEIEN T% DR E 72> Tz, LR »> T, ¥
VTV TRV 4 SOEEIEOFE R OIEFIL,
Bootstrapping %, [BlJmik, £ OIZ TD(A )EE PG HiFF
EENFARE THA TS L EZLND.

@ Fa4~F6 LV, VTV TR E 2 R
R T2 &, RACR e m LI >\ COERE
V. L OFEEERIFICETT IR EM AR EL< 2D
BRI BND.

® £ 6 LV, 4 oOFEEETERFIIAT O 81T, Bl
T3 b iEA > 7= Bootstrapping £ X W & 57 B 43 B e
BHi Lz, ZOEIKBICKE Wb TIiERn, %
ERGE 400 JB< HWETOEBOH IO TIHEEE
BOFWEENENEL, DB R TR AN
M LTS,

5. £&OH

AT, BErThrm - VT b=y ZAERO-H
WCERSNIEMCH 7Y v T8 R % 5 1%
BUTHEA L, FHEREITo7-. ZORE, FHAUDEY
P, MC %> 7Y 7 OFEME, BB E LR
BHLEBEOAMEZ RTZENTER. £, AEHIT
1%, Yo7V LD AR MVOF R ITREZE KR
AR FE DR T e 2 E BN ERMISTR SN,

LT, RFHOMD T — A~DEHR, 2 AxtEkT —
AT TERL, — k= —V oy hOFREE ORME
~HEROM S EYEET A L2 TEL TS, &5,
INETIE, BRPET L TERSEBERARICH LT,
[EER7 MV OFHRREE 247> TV, &L=
WCRREAT VN OAEANY MLEHET AL BRT
Ths.
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