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Abstract: Today, UCT is the most widely used Monte-Carlo Tree Search (MCTS) method in games like
Go. Recently, a new MCTS method called SHOT has been proposed and compared to UCT in some games.
In this paper, we compare the performance of SHOT and UCT in the game of Go and Gobang. Experi-
mental results suggest that SHOT is inferior to UCT when many playouts are performed, and that SHOT is
superior to UCT when there are many legal moves in comparison with the number of playouts. We have also
conducted experiments with composed Go problems and found that SHOT can perform poorly at situations

that require a deep search.
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Algorithm 2.2 SHOT

struct NODE{

INT possible_moves_num

CHILD child[possible_moves_num)|
INT budgetU sed

MOVE move

}

struct CHILD{
INT num_games
FLOAT rate
NODE my_node

}

Shot(INT budget, NODE node){
budgetU sed < 0
if board is terminal then
result < CheckWin()
return result and update rate and games
end if
if budget = 1 then
result <Playout()
return result and update rate and games
end if
if possible_moves_.num =1 then
Play(child.move)
Shot(budget, child.my_move)
UnPlay()
return result and update rate and games
end if
if the c.move with 0 playout exist then
for all the c.move with 0 playout do
result <—Playout()
update child.games, child.rate, and budgetUsed
if budgetUsed > budgetU sed then
return result and update rate and games
end if
end for
end if
S <+ child] ]
sort child in S according to their chile.rate
b0
while |S| > 1 do
b+ b+ maz(l, [\S\[lobgq:i)g:stgileed,trfgiq:fnum]]
for child in S by decreasing child.rate do
if child.games < b then
bl < b — child.games
if at root A |S| = 2 A child is the first in S then
bl < budget — budgetU sed—
(b — NEXT _child.games)
end if
bl + min(bl, budget — budgetU sed)
Play(child.move)
Shot (b1, child.my_node)
UnPlay()
update budgetUsed, child.rate and child.games
end if
break if budgetUsed > budget
end for
S « the H%H child from S with best child.rate
break if budgetUsed > budget
end while

update budgetUset, child.rate and child.games
return The child with best child.rate of S
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WAERD SN UCT IZHHBL TV BEIER RSN &0
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£1 10x 10 HEMNZBFZHEATLA 7Y v UCT & SHOT

D e Wi SR
FLA 7Y MY | SHOT ok (%]
10,000 60.9
20,000 54.2
30,000 49.9
40,000 45.9
50,000 42.9

£ 2 LHURNICBIZAEERMO UCT & SHOT xR

SHOT UCT
T | BB | L1 | EEEE | sHoT
WOV | TN | B/ -F] | TN | B/ -F | ok [%)
10 x 10 10,000 0.072 4,900 0.071 85.6
10 x 10 20,000 0.142 9,200 0.142 78.4
10 x 10 50,000 0.343 21,500 0.345 67.4
10 x 10 100,000 0.686 41,000 0.682 45.3
20 x 20 10,000 0.216 4,900 0.232 92.1
20 x 20 20,000 0.434 9,200 0.440 93.7
20 x 20 50,000 1.078 21,500 1.048 95.8
20 x 20 100,000 2.146 41,000 2.080 95.4
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T4 A SR I A SR I
77U M& | (SHOT) [B/—F] | (UCT) [/—F] | SHOT OBEE (%]
RE | A% | G
5,00 0.144 0.145 | 14 44 | 29
1,000 0.296 0.298 | 24 68 | 46
2,000 0.596 0.600 | 38 62 | 50
5,000 1.486 1.511 | 26 54 | 40
10,000 3.002 3.034 | 26 36 | 31

“ HEEEVOHOBMMMOTY AHOKREIEFHS T —LTHIH,
—fRENT ST DER & 70 B 7= DR TH IR IZ B 23 O % 5%
EINAILTHEPTZLNTES,
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HTTHNE DT TR VO TR Bz T
177 M EREEOGFH IR DI TRV, 20
FEPERIFFDOZDENZFG LTV Ak IE&E N #H
Abhd,

WNHFEREZ R TAL L, EYOTLA 7Y MUIZBWTH
SHOT X UCT b #id Z & BT E 3 Z DERTIXFHE
2815 SHOT OEMMEERRT I LIETE LD o7, £
oo T 70 NBUCEBIRR K BB THB O S H S
ERENZ DD, ZORBIZLITD 2 DDFEKABHE
Abhd,

o TLATYNOKBHENEMTHD, 2IDFEMHN

RKELRDTERLZ L
o ADEZIIZIZHL T SHOT A UCT 12 IET. T
MEBEBBUZ Db ) P T WE

EFT. FLATIMIOWTTH DD, EEROSEIHE
THERRZESCT VAT Y MIFEFICEMTH D IL—IL
TEILIhTVWEEE, BHOOREETUNOETOT%
TURLTERTLELICHR>TVS, Lo THRIFODIE
BKEDHBHDOFR2ETLIORFIERINELZ L ITR
5, o TT VAT MR, RIZZIZANTHERLEANZ
FHADHEITZLTWEE UTHH TAERM R Lo
BENEHSOMZE T FE2ERLEZVTIOTTLATY
MIBWTHBBEALP T RoTWwWbeEILNE, T
DESRTVATIIDREVIZE D EDEMETE AT
BNRELL>TLESTWVWBEDTIRRVWREEZSND,

/. AOEZFRITIZOWTD UCT & SHOT OEFFR
BFETHEHB, THIZUCT & SHOT Oxfikz RT\wb
Y. SHOTOF LA YDBIELWEEZTTIERELL GRS
NFIHELBETHEZTLEVWUCT DT LA YIZKE
CAZHSNTUEVAEITTUE I NEPHREINTREL
722l ThD, BEIZBITEHADEEIITIZELWEIR
FEIND L2, BOHRAVPBEEL INBGE D% < 3.2 i
DEBRBELTHRAR & 512 SHOT BFEVWHAZET L L
TWBDTIDHTUCT 242D TN & WS K
ML THN5,

DGR E SITHRAET B 70IZIRD & 5 mEBREZ T
5, T4 7w NI EZNZE N 5,000, 10,000, 50,000 [A]
D UCT & SHOT I LTtk > 2525, Z OR&KHE
BFE, TLA 77 MUIBWTEHEZMBL 2N TES
NEDMEFRDL, L B5EEIL Web U1 b TEEE%
BLOR] WO TEAGEE] a—F—[1] &0, 15 EEA
72 %0, FEEEMOELEITIEE 5 DX 5129 x 9 BBDH

S MHFOLGERLEZD, BAOLAEEN LD T EREDFIEEE
Z % BBED SV

FEERS (D) ATISE LM Q) ATISHEARM 3)E25E 1M
Q) FE25H 2/ 5)FE25FE4M (6)B25H5M (7)%F 2
SH 7R (8) 2 2 5 8 [ (9) 2K 3 5 8 [ (10) 2B 1 5 2
M (11) % 1 555 3 [ (12) £5 32 546 3 [ (13) 25 32 54 6 [
(14) 25 32 S5 1 [ (15) % 27 S5 1 [

-23-

™ 5

FEEES (1) (BAEHE BROFHET, A FOADPKREIRHED
FIE%2EZ 5, ) ELICAOMMZDUE>TBELL 22tk
T, A TFOAZEFKL CTROMMICT 2T EABFITE RV &
1L TEL,

D R FERORRICHEBE LR VWREEICHZMD S, £/2, O
IPFOWREFELTHEL, ZHIMRIZK S DE EOLH%E KL
UL7IREBTHEZES R A TOFMERSRTILIVEEL
OHZIDZ L 2EELTCUE S R DREM 24 37~
OTH B,

K33 ICFEROMERERT, LR3I IZBITZH0E
5 [k CEMT 2 BRI LN TEL] ZE2EERLUAIZ
(5B DOFTEMTZEZ 1~4EERZ LR TEZ] T2
WU, x & T5EIOFRT—HD ERF2ELPo72] Z
LEBERLTWS, INEATAEDLE, ETOEMETHL
ZEDTELMEE DT EDEMETEIRT 2D - -
MH5H—HT, (1) (9. (12). (13). (15) F%2 L UCT D
ADVRIT-RELFIET 5, ZORENS SHOT IZHA
UCT idEEIcRons k5%, [EMFEIEEI N, BV
FRADPBEL INDIGH] T LWVEREZEIZ &8
TEBLWVIBADIGHOENN T2 —D LB N TE T,

4. F&D

ARWFZETIEHEMA & FHEIZSWT, UCT & SHOT ©
IR EER % 17\ SHOT O ¥ — A28 B 5% % MEE L
7z, FERE LT, HEWERTIR 1 L1 77 ML O
BRI T SHOT 12 UCT 2 K& < kA b, EER % [F
—IZ U7t T E A A WIS, SHOT 23 UCT 1257
DRESBLBIRELEZ—H, BEe2Ri LTV T
T REBEP LTV DONPBERPBRLAIZELTLES Z L
Mo, UCTIZHART LA T M 2EP L THBERINEL
DIZKWHE—ERH D TSNS TN hotz, HET
X7V A4 70 OB T H W AR TEDITKRE
Wiz b, BRFMIICKERELNH R o7z, 512, &
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%R 5 UCT & SHOT DiEHEIzxd 5 mal®k

ERE=Siass
BRFE | TLAaT7o8 0 (D) [ (2 | G| @ | B | (] @) | © | @o)| 11 | (12) | (13) | (14) | (15)

5,000 | O X @) O X X X X @) O @) A AN X O

UcCT 10,000 | O X @) O X X X X @) O O O A X O
50,000 | O X @) O X X X X @) O @) O O X O

5,000 X X O O X X X X A O A X X X X

SHOT 10,000 X X @) O X X X X A O @) X AN X X
50,000 X X @) O X X X X A O @) X @) X X

S SHOT ® UCT iZxf L Tk Wik z g Z & 8T
Ehahrotz, ZET LA T FOEEFFEIZLSMES
BEAONED, TUIIA L IZAFBE L 7ZFEIK%Z, SHOT
MIEMEFBIRE TN, EOHEAPBERIGH A UCT 124
ULTHEETRWRASEEE R, ZORHIIEEDFERD
SEMNIFB Z e TE, LS SHOT #3%i: UCT 12
HARTEVHADE T TH D Lo >7-—FH T, BHEDIL
W72 & —EDEETIZI UCT & W BWiRE2RTZ &
o7,
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