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Abstract

The purpose of this research is to build a model which simulates the processes
by which human novices become experts. Our cognitive studies on Go have shown
that the differences lie in the amount of Go terms they can explain and in how they
ascribe meaning to the Go terms. Therefore we have proposed a model to acquire Go
terms. In the mode, knowledge without Go terms is initially acquired, and Go terms
are acquired from this knowledge, and new knowledge is subsequently acquired by
using the acquired terms, and so on. The model acquires Go knowledge and Go terms
alternately. In this paper, we applied this model to Tsume-Go. We implemented a
mechanism, compression, to acquire simple Go terms from pattern knowledge, and
the acquired terms were evaluated as appropriate. We also proposed a mechanism of
generalization.
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4. exist([1,0,VACANT) THEN play([0,0])

DRITMBMEG L EHOMET, BEOIfHE 12
e dH#ETHS. HFED LR E Then FAHKIC
match L7-KiIX T, AEED If &, Then HOEFE» 5 1
D0 obj (A, B, M) TEMERICIA . ORE
13, & FFED match § 5 TN TOHBICOWT, Thek
BERETRTTRI.

3.24 R

7 —% & LTE X AH%1, 3140 CHB LA
3,636 DM TH H. HENMIEIRX, &7 — 5%
D1% (=37)BlEE L. MEZRX2HEIELN
2% BT TEFTLILER, HI1RT & 2 HES
RO, FEH412MEOREI B LN FOHITE,
B 12TR L7z/v2 (B 465) % &% < OB TH%IC
Awboh s AESER SN, AEROHER M
B LIS 5. EROSRBIH /LR
FREOHDS, PREHERTHE. TOLMT, FED
BEZ B2 TV Mo, # 2 HERTHS. &
RO ERMIE SUN Ultra Sparcll TOERM T 4 4
BETHo L.

600

500 -
400 |
Wa
EB00
ﬁoa -
100 |
0 [ ’ |
0 1 2 3 4 5 | 6 7 8
STEMIEH| 4 | 40 [ 219 [ 328 | 360 | 476 | 563 | 424 | 49
B 4 20 35 55 97 121 75 5 0

SRE
DL REAEY mEYEHER

B 13: SEREE & MG S IR0

3.2.5 X8 & h-HEOEHHME

WRESNIHEYEEOHK IBER CERFML L.
ORFUTLAENSHLLD. ARXELTLIAFEIRL
Whon, AEOFEE L THEIL2bD. XIZHEENF
BELTABDZIDE Lz, HRZRI4IRT. 4
FEOBIEZZER 128 25, FHEEDOE N FA#Y) 2 FzED
ZLoTWAD, Tz, HENS% U LOBHEE, ¥
DEASEG TSN, K7V T) X20EEREH S
BERT I LAH®:.

1% E

2% L
S DRE

5%k

B 14: 45 S N HEE O E BEHE

3.3 HBICIZ2AMBOEZRZ & —MIEIC
& 2 RS

26 THEB Lo ATBh A R TR, MEoHkEdT 2

Then HzikEH LA DTHE. F07-0, WHLL

REEZRACTHHRO Then BEZLUTOL S o EHx
ABIENTES.

IF exist([0, 0], 0bjo) A ([1,31],0b51) A ...A
exist([Zn, Yn), 0bjn)
THEN play(t;)

LIZHETHE. TOLHICHERI DL, AENE
Bk 72358, SR A match LTLEIHEHHTL
5., THIZABEOUHIAR+STHL0T, AEIC
EoTDRDBILDEZLNE. ThEEDFILEZN
WX E FRRICERRESER TS, L VB ZAELE
BT AEEIC R AN H 5.

FROLIICHMETAEI I o THERILE, K&
{EDIE LD TAREIC 2 D, AR TS A&, BUL
TG RRETRMER O HMEIEZL TS, ThHDH
PEEF—DOORHFEICBEEMI LI LIZL ST, HEOH
PALHE% 1 20MBMICT EDLILZTR I DN
— L TH 5.

— LI KRE S ZODHEENH SH. —DI, If &S
B L Then A F—THhrHE* T Lo HE. &
DGER, FRE2 T LOLHAELEB TS bH)—>
13, If #ASF—T Then AU L T 25082 T & O
LiE. oA, Then ¥k L5 HELHET
5.

AAIITHZRTHEZ R E L TWA D, Then
BAR—DHEEEX L. WHELLHEICL o TLERED
Ikt EEM|2 5 L, Then A/ —2 &) »0

— 14—



HERESTHE. LrL, BBV Y Mk
D FTid Then IFE L BHEETH ), TOELITH
BILL o THEICHNS =D, A—DEETHoTHE
BRE%E%\v. —F, Then 2 THI 2 RTHBCHE
W2 AHE Then AEFLAHETERINRTWEHE
BE—DOFEERLTILATESL. FITHR—DOFF
Brr2HMEEILDHL7-0I, EULTVWE K%
TLOLAEYEATSE. IThHF—bicL 2 HE

BTHs.

3.4 HBEZECHROES

REBEORDERE LT, BEL-AELSUN
7Yy FaBOBE S5, MBEEOSREIE
IR DAL LT, 88 L MEEBOBE I obj(BS
B A DREE L. EFCHAVHEEOMICHK
R %R T B HEIEE S h BB T, BE L RET
TRT B LHNTETHS. FEOBIIIhLORE
FMAAIEICEoT, HEEFSUMMMBEITREIIC L
3. COREYSCHREE TR—ECEVERE &Y
IINZ B 72, RhEE X WEIBEEATEIC 2 D L TR
h3.

3.5 F&¥

ULEo#HER*FLOALHIDEIICRD, FT
34%?@,E@ﬂ%&&ogxm&ﬁﬁwenavﬂ
BEABWETATNTY) XL BREBIUPEE L.

», B TRAODAERE () 20 MEBE (75) D
KEMCH 725, RIZI2E T, BELLAB»CHE
BB TEITNVNT) XL REBLIUEREXTRo .
Zhid, IR TROOMBERES (L) »5HE
BET)NOEKENTHA. RIC3.3EH TIE, AEICE
PHBOBEEMIADFELIREBIVTEELL. Zh
ST 2 FEORBEES () » 5 M#mE () ~o
EKEMZH7-5. FLTHLL 3.3EHTiE, RIFEDHE
EoTHERIALMBERAVTAZO—ARILET 2
IFEERELZ. CHIIRFT2HBOREES (B
L) 2o msEE (ET) ~NORECH 5. $ 7348
T, BE*SCHNBRBEOFEXRELL. ThiZH
BRES () O MBS (B) NOXRHICHS. UL
DEHIBAPREL-BEDNR L BEERFEOHLE
BEFVO—HEEEL, TLEENRTVITI 0%
RELL.

4 ERESEORE

FAERELHEBTAZLICE>TUTO L) 2flE
FELDLEFHRENS. 7, AT OEHHIFES L
5. EHOBE, FLDE* 1 2ORAETCEERILD

AEORE —~ AROWHE
BORE HEF7—5) §@§§§§“ﬂﬂﬁ

1 s

ol R
=N o,
B
A DML RIEOBE o) i RIEE AL V-5

éBCﬁﬁﬂmﬁmﬁﬁ€§§;Bcaﬁtmﬁiﬂukmm

Then AEE2

£ 15: ABFF TR - - HEH

T1Oo0HBOEDREIBATS. /i, —#&fbicdo
THENHBZ—20HBITLDEILICESTY
LUOEREIIRITS.

RIS, MBBEBOBHRAHFPF IS, 34HTHRX
L), HREGOSEOBICAELAVS I LT,
BREMEZHO, MEEREHELTE 5.

B, 200ETHRT7+—< Y ADMEFETE S,
LIS, —RIC L o THEEHEANIEAT /20, AE
ZEUCABI—oDHBTINVEDPHEIIIIETE
5. %, —{EERTVE 20, REDPHE THo T
LIS TELTREMINH L. F£210, —K{LickoTE
BREIBVIEESPLVEEE T LR, ERE
BEVWIIFEEOIBSTAIENWERICL S LHFS
N5, MBESFRTHEEEPHLLDOT, AFOFEH
FERD L), ERRIZEL 2D, 2010, 8
CERBROBVAERTHoTH, FENP R LNET
bhTLEFoTWwi, 7L, —ffbash/-AELMHE
K%k#a:tv,ﬂ%@ﬁ&uﬁ(&éﬂﬂﬁﬂ&#
BLOgENHD. TOHEIE, BELEMLELTEL
Lo T, ERBY LA ENTELLEILNS.

PEDOFRIBERIZI - THRESNTELT, %0
BETHL. IS, N7+ TV ADOHLEFLORELR
ENBENE)PNEETDH .

5 &R

AEOBENDOBREETTFNMLT 2L-ODEEL T
ntxtLr RBEBE 7O LANH b, Feid, BHE

BOBBLABBEBIKREIIRENEILIZELT,
ﬁ%m%t%%wﬂ%oﬁﬁﬁﬁzuﬁ@éna%?
WERELL. FEFNVERETSA0OIC, £, &E
RPRZEDEXNEANER>SMBEBETLHK
EREL, £ELL. RIS, Bohl-Afr o BMLH
EEEBTAIANLREL, EELL. HIC, Bonk

—175—



ErAVTHAREERLET L THBEHAVA
WMEEEBTIARZRELL. BRI, F0BELST
Mix—fbTaI LT, BMLRABEEETIFRE
RELZ. BLEOLIIC, KEFVO—BEEEL, 3
RBHRT VT XLAEREL.

SENR

(1] William G. Chase and Herbert A. Simon. Per-
ception in chess. Cognitive Psychology, Vol. 4,
pp. 55-81, 1973.

[2) Usama M. Fayyad, Gregory Piatetsky-Shapiro,
Padhraic Smyth, and Ramasamy Uthurusamy.
Advances in Knowledge Discovery and Data Min-
ing. The MIT Press, 1996.

[3] Takuya Kojima, Kazuhiro Ueda, and Saburo Nagano.

An evolutionary algorithm extended by ecologi-
cal analogy and its application to the game of
Go. In Proceedings of the Fifteenth International
Joint Conference on Artificial Intelligence (IJCAI-
97), pp. 684-689. Morgan Kaufmann, 1997.

[4] Takuya Kojima and Atsushi Yoshikawa. A two-
step model of pattern acquisition: Application
to Tsume-Go. In H. Jaap van den Herik and
Hiroyuki lida, editors, Computers and Games,
No. 1558 in LNCS, pp. 146-166. Springer-Verlag,
1999.

[5

—

Atsushi Yoshikawa, Takuya Kojima, and Yasuki
Saito. Relations between skill and the use of
terms - an analysis of protocols of the game of
go -. In H. Jaap van den Herik and Hiroyuki
Iida, editors, Computers and Games, No. 1558
in LNCS, pp. 282-299. Springer-Verlag, 1999.

(6] BHPR. FiZB1T 5 AELEOERIRE. Technical
Report 12967, HAZEEEFKRA St TREEH
3ERT, 1986.

(7] NBEE, EH—1E, KF=, FIE. #E0NEE
L AEEMBOWBLEZDEE. ¥Y—LLEEFNV
Ly Y RY Y ARITE, HRRBFESY VRV Y 4
Y —X, % 98-18 %, pp. 1-7, 1998.

8] MEEE, HNE. EE B2 mEEE e AE
BOMEER. WRABFSHRABE 7' — AT
99-GI-1, % 99-53 %, pp. 71-78, 1999.

0] NBEE, EIE, ME—, KE=H. BELAD
EFVBEICEI T ZABELATORD BA

— 176 —

‘ORI 1997 EEARRMHELLDY Y EIY

LERE [¥—4u LZHEE] , pp. 25-31. BE
ZHEESR, 1997.



