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This paper proposes an agent oriented model for competitive bidding of a computer bridge.
Since bridge auction is a task of imperfect information, each agent has hypothetical reasoning
ability and generates hypothetical image of other players’ hands by abduction from observation of
the bidding sequence. Each agent chooses the next bid according to the criteria: Cooperate with
partner to get maximum profit and compete against opponents to minimize the loss. The
experimental result shows that our program based on this model can make flexible responses to
the wide range of other players’ bids and reaches the reasonable contract which maximizes the
profit ( or minimizes the loss). The importance of preemptive bids to disturb communication of
opponents is examined as well as the importance of partnership bidding.
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1. A0

T) v YOy FIZBT 2%, BEOET A V7Y RF 027075 MELEBO[1]0H L
WET A VIV RFLEEDHLI 2 - TCRRLEDD[2TREDHD. T/, A F—F v
FEBUTHBOET A VY RFADT—IR—ZBFIIVNEI L CES, BfE, 2021 —
FTVvIDOFY T THD GIBBlO ZOF—FXR—2BZRHAL TS, BE20F ¥ D
V27 o Jz Bridge Baron[4]id, €5 4V ZICHT AR v n—F v —r2HBLTBD, 12—V
DBERIZHENINEBRT I ENTES.

A 22— Ea—IDPHMATET A V78173201, EF 4 V7 ICET28EMEN
HeEpH7or7 7 ML THIFELV. Wasserman[1id, 7V v O¥x 23— DA ESBT,
Algol CEWT7O Y5 ADHMILZED, UKD TV —Y—ICAITRVVERSEREHLE. UL,
o707 I ML, (VARIBNT) AHOBRCIIERIE Y FEEDSE X 5N EHAICHAR
RE/kz, ULEM o TAMZ S— =L T 218 MEIH 2 LEDNS.

H2ZEcoEy FICBET ANV —NVOHEMEEIT TR I RTCORREAN—T B LIFHLWE
EZ, Ev FETLAMPEREESZ TN RN R BINIE L (RSHROR I ZNN— =Y v T
DEARLTEZZ—Vz VETNVERELE [5]. SOEFNVOEAIZLD, EFA VTV T A
THEIHESNTORLITY, REHERICL D ENONY REHHLDD, BB LED
STEw REEDLNZ LDk, ET—V x> MOTHEET THEA L HHE L CRRRZEAI
T25Z8y Uk, [6] TR, DT —2YaicshiLzn, S—rF—S v ZEF4 0Pk
BNABEECONT220—Y 2y FOMEEA L L CHE L.

AKX T, MEOBEEHZ, AVRTF 4 T4 TEF 4 VT ENB858CO50WT, 420
I—Yz VOMEAHRE LTEFMME LEREERZRETS.

BB, KEXTE, REDPIAV IS 2T v VOB ER > TWAZ L ERIRELT, T
VOHBEPN—NVOFELVRIPIIERT 5.

2. =YV MNEFN
2. 1 =—Y =z bOEKEE

Competition

¢ Criteria for action

~'§Emmmﬁﬁm1

Knowledge

\ Hypothetical reasoning

(a) (b)

M1l avXFA4574T7ET4 UV TDETIV
Figl Model of competitive bidding
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K1icRkaPRETLZEFTNVERT. @IERT LI, &7V —Y—IMibT 2707 T L (agent,
UFCEz— ey bedd) i3,

e HIE; (knowledge)
e WMOY v REHRSDZDOTHEE (criteria for action)
o RiHEFHKS (hypothetical reasoning)

2EOob0r U, £, MIERTEIIC, 420x—Y x> M, B & Xl (cooperation) L
ML 12554 (competition) T % . EETIEA LBOEF 4 V7Y XT L (B FOMR) HERD
Cramhah, FWEHRICTLEDIC, KAXTRET—Y x> b OMH, {THRYE, RIH W
BIFALEL, #x—Yz Y MIZOZ L BAIOTNEHDE L.

2. 2 v FICET 2EMEEHR

TN wYDF—ravicBFaEy Kk, N—FF—YvTEF4 LT LAVRT AT A TET
SV HIZKATES. BiEE, WARITTNY RICET 2E#E2EIHOIEY RTHY, F—7=
FEwE, LAEYZEw E, VEY FRYICHET20E2EMAHRL L(z—Y =y MG,
ZOEHLFAOIMI R [6] THUZ. ARLTESIAVART A T4 TET 4 YT OHEITE,
FEROMBICMZ, A——a—), TVTLTFLTEV R, FTVREBHVESLODEY FO
HREEmLUE.

%1}

South West North East

2 Spade Double 4Spade Double

EHO2S &, TVIYTF 47y RO—F (W4 —22) THH, BAT HHHIERZLH
T2 rRIETIENE LD, 28 CHETAHHELUTOMNR 1 OXDICRBRLE (ZOWXTO
HEOET AR EROHNRE IO S IV EEORTARLEERS. TITERAERLPTL
E5, CEBRVEROBRAXRREMHMAT S). &P, LT TNSNILNDNC FEhZNRZANR—F,
Neb, FAVYEVER, 257088, Pidgils (A, K, Q, J&2ZhZh4, 3, 2, 1L
BATEHETS) LTRIV—SV 7 M) vy (BOA, K, QITesnsE) 2R7.

COEBITARECEHNHE O S AT A LICkD, XN KPEEY FE
RETHZHNE, BIRLEE Y REAPONY FEHERTZ2ENOEAOARITMHZ 5 2 LT
[6] T~z

[k 11
opening bid(12,spadel.INS.NH,ND,NC], PLT):- NS=6, NH=3, 6=P=10, 7SLT=8.

T&b%,Z&MF#GWHL,A~bﬁ3ﬁﬂ?%%ﬁﬁ6ﬁuiloﬁuT,W~Vyﬁbv
wOBRTHUESHTRSITE, 2S 3 —T7= P EY FT 3.

ROFTINIE, FA2 TR NELiER, BABLONY KBS TVWEDOTHRAIZMAAE
wRLTIELWZ &BRT.

{508 21
takeout_double([2,spade],[double],[NS,NH,ND,NC], P,LT):-
NS<2 3<NH, 3=ND, 3=NC, LT=17.
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Ik, BEOY TN (RFNVFAFTTNV) &, T4 7202 0LT48S DAV VS0 P BERS
BRVWEGBHHZ2DT, RAGFHERBICTII2EELTVS. 20LSI, ALE Y FTH XA
LD EDRSEKEDLD.

LEEOHBITHEH DG TEBR L D HEIR L LMK 2R Uz, BRIIZELEY FizaL
THBOEMPHEINDHBADPL N,

2. 3 N FIZET 5

F=LDN—VIZHESAMOFEELERLT -V 2y NMIBEZ . AR cyog) XEmmi
HFOBEEUEZZRLZVD, HMEAETE Y RFBARESRWEASICE, a2vPa—FickoTtk<
ZEDHERNAGRTH S .

N2 RICBEET28R1E, “H—RIEEH 52 MTHB” © “MUh— M 2L EFE LRV &
Y, A—FICET 2 - BURBENIFLAELETHE. N> RCETIHHO> B, ik [5] @2
ADGEDPSRFGXD 4 AOBEITHIRELEEZDIZENLUEZBDICRRO LS RIOHH S .22 T,
North @ > RIZIZEBOEMIZ N % South DY RiZlE S, West IZid W, East IZiZ E 2217 C
N REEDTHOLET S (HIZIE, NNS X North D> RicHBIF 2 ZAR— koEiezDT).
¢ B[BRA—YITLOh—FOMBUIAAEDLEBTLIINTHS.
¢ 4 ADRILEDGEHIZ40KTH .

IhS OEERIIENERERICL T, ROL3icEkbans.

[Flsa%d 1]

NNS+SNS+ENS+WNS =13, NNH+SNH+ENH+WNH=13,
NND+SND+END+WND = 13 NNC+SNC+ENC+WNC =13
[l 2]

NP+SP+EP+WP=40

I, REZWHRCILHBEERIC T 520, BMEBKADORTZLOBRERETEREEA
L7z, #21E, North & South 23> T\ 51> FO#ALAE NSP, /N— h OM%E NSNH, East
& West 3R> T BN FORILEE EWP, N—O#HEE EWNH 29322, ZNRZAORT
BES T BBILEEN—NOKRBUL, ROEDICEDLT LN TES.

(#9254 3] ,

25  NSP=NP+SPEWP=EP+WP,NSP+EWP =40

W  NSNH=NNH+SNH EWNH=ENH+WNH NSNH+EWNH=13

D Z— DMBDON T AR BETRT7 OBRICET 2802 8MLUE.

2. 4 BREE

TNwYOH/M (KA i, £—r>arThE-EaV I 7 (BEOEYR) 27L—7T
ERCEEPES>IHTHRES. —L4 (3NT, 4S8, 4H, 5C, 5D), RE—NVR5 L (6NT,
6S, 6H, 6D, 6C), Y5> kx5 L (TNT, 78, 7TH, 7D, 7C) XiZhzEnar b
20 MIRZNZNAR—F ZEDFRITONTED, T EI v EVWEEE#ETEs. Mz, O
VIV NEEMTERNE, THoR (FYY) BICLhkAHT 3. _
CORAFBICET2AHMERST—Y = ¥ MIHEIAA . BERMIZIE, 22 v 7 M HIM, SIT,
TV —-DERIR, SINTEELEDOXIATE (M, S], R)¢E£T (MERAuHIF+, REMAS
iE—&9%). 2ZCTM, RiFL~)y, SEborryo@gskd. 562, M, SikliZar s
DB TNVEINEZIEERT.

2.6 Yiwr & B DA
BERMDOFHEDP SHLNITRDDIE, KRG LMATERTES I M52 MIEDOL )V
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TRIELHEEELVWS L THE. TV I TL—Y—DE B OHKOREL LTRILEE2S
ZlZLTW5. Bk (North & South ¥ 93%) ORALEDEFICED, ROXS>RHKETS.
[%13% 3]

NSP=26 7 57— L DSTf e

NSP=33 2 5 RE— )V X T LHSATRE

NSP=37 &bl Y5 R T LA AR
F7-, Qe 8 MM EH B R — VRV E LTHELUTH I EHELRDLNTNS.
(3% 4]
NSNS=NNS+SNS=8 2 5 L2 R— K 24T 5.

HIFk 3, 412D\ TIX, B (Bast & West £ 3 %) ORILAPCHBDHERCELBERICH, AR
KB CcEB.

I, YO S 7 M T, BIADEHER 3 ORBELI D DRLITCHT —L, ATLDPTE
AEENH LI EHEFLENTWS. Thbb, UABRENDE, 2FIIRTNV—Y 2T M) v 7[10]
DEIETIV NS roPEBEINS.

[En##% 5]
NSWT=24—NSLT 3% & NSWTIiZ North,South DT 2 bV w7 ¥ FREMEE RS . BRI,
EWWT=24—EWLT ¢ 9% & EWWTI|ZX East West DS C5 bV w 7O FREEE LTHZ 5.

IC, Bx—Vx  OFBHEEL LTI, MBRERA (KfRD) 192 2Lk,

AV S 27 hE2LoBAOE (VS 7 b EERTENEEA, TERITNITERA)
L, BN S TN BRESEBAOAREBLT, MEVREKRK (KRN LHfFIhIEY F
2175, A [M, S], Bl [N, TIZZRT 2 HAEELHERL, REFMNN L, TlzL
VRLTWAEBEDOHKADE Y RIUTOLSICLTHRES (2L, BHEY FLTOWRWESE
BELIZEENS).

zZc, [M, SI»[N, TliZ, v KM, SIPEw K [N, Ti&kh tAicHor I E2RT.

B&11 M, SI>IN, TIZ[N1, TioHB&E

s([X, S], M)=s(IM, S], My»>2[X, SI>[N, TIcHsm/IhD[X, S]JEEY FT5.
#4621 (M, SI>[N1, T[N, T|oH&

(1) s(M, S], M)<—s([N 1, Tk, NyasiX, ¥7Nzhits.

(2) s(IM, S], M)z—s([N1, TI*, N)roi, s(X, S}, M)=s(M, S|, M»>

[X, SI>[N1, TIthsm/DlX, S]JEEY F§ 5.

#B&31IN1, TI>[M, SI>[N, TIo%H&

FITNVENPTS.
(%641 M, SIKIN, TIOBE

[Y, SI> [N, T] #2 s([Y, SP%, M>=s([N, T] Nor &, 8/holY, S|z
EvkF§3,

2. 6 —Yxr bk B

BZEr—Vxr MIEY FEAD OB S DN REHERT . Zo#HHTEAL LTI, RS
ERV, GOREI 0SS LATCEBRLE [B]1 (6] BIELEEYy FRST IS IV avickb, £
NEJHWETAEFE LNy ROEBERZERTS. ZORMRET— o> PO S F Bk B
LESEENTHCELIL2HLIDS. BLFENRBINE, 7757 vavicybn=HEELD
PATC, DR E A UM ERET .
N—hF—DEw RiE, —RICHF~2TDO LTERID. BOEY RIEBONY FEHERT 2 DICKT
O, KALOEY FOHFIZRD, WADONY FEHRTLI L EHELITS.
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3. AVYRFATATET 4T

(i 215ck [10] K hBIALEZ 4 X North D> F -
By FRE8 Spade K8752
Heart 75
South East North Diamond 8
2Spade Pass ? Club J9843

7V —%—i& North T, v FiZ/\—FF—D South »SHEFE D, FHLOLBDHIZEAR. North
i, RALEY FTRETCHAID? /272 L, North, South BNV RS TNET 5.

F9, N—+F =28 TA—T=2FEv FLE. Zhid, BOBHEHLEE LIZLT3EHOD
TVEYTF4 Ty FO—FTH 5.

LF, 2O A4 XZRFH XD North THIET 22—V o MIFDPEELED, #HHLXEw M
EDBEZHWTS.

[XFw 711432 & b South DN k%
SNS=6, SNH<3, 6<SP=<10, 7<SL.T<8
CHERT S
[RAFvZ72185DON Y FOBERIPSRODEEIHK LT S.
NNS=5 NNH=2 NP=4,NL.T=8
L7255 T, North & South DN > FEEDLENE HIKWREI DS
NSNS=11,NSNH=<5,10<NSP=<14,15SNSLT< 16 -
ERDIEDWRTED. LEFST, MHS LD AR—FEIHLLETREZ LB DIS, T,
A6 L b 8SNSWIS9 &hb, B8RV wIRB 9 ) wd, Thbb2ZAR—FEH3 Z~R—F
WTEEZSRLTFHlTES.
[RF7w 7 3TMBHAT2REDRLSZALP LEVE THIE, North /522 L2 2<~— kD1
YISOV RBLEONBERTHD (ThbE, X [5] ONX— b F—LwTEF 4 VB —
Y MINRT3).,

AWIXDOL -V MEBONY FRHRT 22 LICL D, BDPRALEY RT3 TFHT
%. Tibb, NSNH+EWNH=13 NSP+EWP=40
EVSFIETHRAHORGICRSE, XFv 72 CHRH L NSNHE5, 10SNSP<14 & , 8
SEWNH, 26SEWP=30 H#fiT2. Ch&bh, 4 N— b DT —LGaETH DT L BTH
TE5.
[R5 v 7 4]0k /51%[2,spade], BE[4 heart] SATHEE TR L= T, LiTB AR HBEEDES 4
AN L,

s([4, spade]*,2)=—300, s(|4, heart],4)=620

s([4, spadel*,2)2 —s([4, heart],4)
BODT, 4ZAX—RLEYRTEZLICkD.

CORRTEUIE, BAOEMPAEH 264l >Tnaz ey, N"— I LT R &
HRTETIRWVARN,

4. EB

Bl 212 5FIZ LT, South IZIZ 2 ZAR—ReF—T>$HDIZ#LEN Yk, North IZ[# 2]
Ny REHEEDZEREMICT VI M h—RERDERLE. K3~ EHENAZMMSTE S X
SIHRO AL Ea—=8 7Y wY[3] [4] #MTFL UTEAE. BI3NCF X MEfliskny ko
PleA—2 Y 3> ORRE L OBEMERT.

—108 —




[#13]

FAINUER
S K87562
H 75
D 8
c J9843 A Fgwxorul I h
E{ELH(MS N EIE\QZ B, C:HilRo 70 s 5 &
pkes |© E
DQJ107542 NN N — N N N
CKQ105 g o AB B, COEF4 VI AT Ry a Yy
S QJ10943 FALFEUCITRS XS WIHIERE
HQ86
g 5‘,3 North, South #3/%)V% 5 7))V
Avs. B
RoomA (North-South: A, East-West: B)
South West North East
2 Spade Pass 4Spade 5Diamond
Pass Pass Pass
Di By B
RoomB (North-South: B, East-West: A)
South West North East
2 Spade Double 3Spade 5Diamond
Pass 6Diamond Pass Pass
Double Pass Pass Pass
6Diamond Double By A(Made 6)
Result +920 (+14 IMP)
Avs. C
RoomA’ (North-South: A, East-West: C)
South West North East
2 Spade Double 4Spade 5Diamond
Pass Pass Pass
SDiamond By C(Made 6)
RoomB’ (North-South: C, East-West: A)
South West North East
2 Spade Double 3Spade 5Diamond
Double Pass Pass Pass
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SDiamond Double By A(Made 6)

Result +330 (+8 IMP)



[BI 31 R BRERE 14 DNV RIZDOWTBI otz ZOSE, IMP (International Match Point
Scale) DHETERZ L, ANBIZ 90K 24, ANCIZ 62336 COTRHALBES>TNBI EhD,
PRALDHBIOHFIE LTI IWERER2E-.

5. &g wr

FHRX T, TREEMT —LTHZIAL ISV VTV v ViEBIsA—2Yar %, KUHSR
2L D420 -V Y FOMEFHE LTEFMMET 2 L 2BE L. 2088, My
LTEY FIZBET2HMBRHNENEL SN TORVRERTS, HECHUERKRRE Y FETEEL L
2l ThHBD.

BI—Yxr bOTBIREESL THALBALCHEEERCL, MBS LTHERRNIT2
Tly EREL. HBHRICL D By FEEAD OB DN Y FRHRH L, BABA (AN
DAYIZ 7 b2HEIELEY F2T3. BONY FOMRITHE DB I OAMIE, 82— VOKKITE
at 13 B, BALHOBEHT 40 HE WS AROHETH > 2. ThEEAI UTHES UEBIES DN
YRELEDITHEEIZLD, TXINR—IDPTI3H I )77 A AC Y RAFLE2 2L AERICLD
R L7z, ERCI, MRS B 2% MEEANVT MYy 7L ALY a1 — 7)) v
EHBUED, SEELRGIEELAWVTHE, 3HE2TS TETHS.
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