Vol. 45 No. 6

goooooooo

gooouogboogoooooboogd

0O o o of ooo ooftf o o o off

go00ooo0ooboobo0o0oo0oobooooOoooooOooooOo0ooO0ooooOo0oooOoboboDoboooono
gdoooooooooooooooooooboooboooooobo0ooooooboooooonoag
gooooooooooooooooOoboOoboOoOobOOOOoOOOoOOoOoOOoOoboOobOOoOoOoOoooa
goooooooo0ooOoooOoOOoOO0OODOO0OO0OO000O0OO00O0DOO0O000O00000O0O0000O0
obooooooooooOoooooooobooOoooOoOooooOoOoOoOoOoOOOoOoOoOobobooOooao
oooooooooooooooobooOoOoOooOOoOOOOOObOOOOOOOODOOOOOOOOOoO
goooooooooooooooooooOoOoooOoOoOoOooOO0ODbO0O0ODOOOO00O000000O0
gooooooooooooooooooooooooooooooboooOoOoOoOOOOOboOooDo
goooOoO0O00oooboooooooOo0oOoboOobOO0OOoboOoOoOoOoOoOoOooOoOoOoOOoOoOoOooooo
goooooooOoooOO0o0oOooOoooOobo0oooooboobooooOooooOoOooOobboOooooooo
goOooooOoooooOo0oOoOoobooOoO0oO0oOOOO0OO0OOO0OO0OO0OO0OOOOO0OOOObOOOObOO
gooooooooobooooooobOooOobOoOoooUObobooOooooobOoOOoOooooooo
goo0o0ooOoooooo0o0oooooobooboo

Count Signaling Algorithm of Computer Bridge

NoORIYUKI KOBAYASHI,F TOMOHITO OTAWAtT and TAKAO UEHARA{T

Defending is harder than declaring in the game of contract bridge. The declarer’s advantage
is that he controls both his hand and the dummy. Defenders have fewer chances to influence
the outcome of the hand than the declarer. So it is important to prepare sufficient informa-
tion for defenders who must make critical decisions. Defensive signals are the tools to help
information exchange between defenders. We have proposed an agent model of the bridge
player. In this paper, the defender agents use count signals. In general, the value of a count
signal to its partner will outweigh any benefit that declarer can draw from it. However, this
will not be the case when it saves declarer a guess in the suit itself. In our signaling algorithm,
a defender agent estimates the effects of a signal both to its partner and to declarer, and the
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agent uses the signal only when the information helps the partner more.
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Fig.1 Reasoning by agent.
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Fig.2 Deal, bidding and play history of Example 1.
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Fig.4 A set of deals generated from standpoint of East.
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Fig.5 Modification of Example 1.
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Fig.7 A set of deals generated from standpoint of West.
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Fig.8 Sets of deals generated from standpoint of South (South’s hand is the
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as that in the deal dy).
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s(C8,[d1, dss2, des2]) = —600
s(C2,[d1, ds22,de22]) = —600
s(C8,[d1, dsss, dess]) = —600

s(C2,

S 0985
H T863
D Js

C AJ8

S K4
H 754
D AQT
C KaT4

N

f

M

S

S A32
H AJ9
D K97
C 7652

S Ked
H 754
D AQT
C KaT4

S 09853
H AT8
D J7
C J82

N
W

m

S

[d1, ds23, deas]

)=
(08 [dh 584 e84D
)

S A2

H Jg63
D kg6
C A765

—600

s(C2,[d1, ds24, de24]) = —600
O0d, 00000000 2-30

desd

SJT7
H KQ2
D 85432
C93

de24

S JT7
H KQz
D 85432
C 93
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LEx:
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A TOFHE
PER -
SouthlZ £ 5 O
dsg1TOFH | ox
TE:

East(CLB
de81 TOFHE, PMEEE (G¥mE)
LB
O Max West(Z L2
@ o TOFFifi

hER
South(Z &5

100] ds21TDEHE
T |-600| e
X | EastiZ&®

QT de21 TOIHE

X
CX [cx CX
O @) O
100 600 100| | 100 -600
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600 -630 * * X

010 000000000 O0OD

Fig.10 An example of evaluation.

HEE @ | 0
EER: -630
West(C L2
d2CDIE -
P :
Southiz &3 _ L
dsg2TDFHE
TE

C8

~ L] -600
Sast (g‘ J::E oX -630
B ICOHE $HEE EED
CA bEg:
O Max West(Z kL2
O Min d T DT

hEg :
SouthlZ £ %
ds20T DFFh

TER :
) East(C L2
de22 THFHT

60

. .
100 800 33 10 —60
* *
600 -630 60 -63
011 DO0O0o0ooOoooooooo
Fig.11 Another example of evaluation.

s(C8,d1) = {s(C8,[d1, dss1, des1])
+ 5(C8, [d1, dss2, des2])
+ 5(C8, [d1, dss3, dess)])
+ s(C8, [d1, dsga, desa]) } /4
= (=600 — 600 — 600 — 600) /4
= —600
$(C2,d1) = {s(C2,[d1,ds21,de21])
+ 5(C2,[d1, ds22, de22])
+ 5(C2,[d1, ds23, de2s))
+ s(C2,[d1, ds2a, de24]) } /4
= (100 — 600 + 100 — 600) /4
= —250

gooooooooooo 2-30

$(C8,dy) = (100—600—600—600) /4 = —425
$(C2, dy) = (100+100—600+100) /4= —
$(C8, d3) = (~600— 600 —600—600) /4 =—600
$(C2, d3) = (~600— 600 —600—600) /4 =—600
$(C8,dy) = (—630—630—630—630) /4 =—630

$(C2, ds) = (~6004100+100—600) /4 = —250

0o0o0o 30

> s(C8,d)=—-600—425—600— 630 = 2255
d
D " s(C2,d)=-250—75—600—250 =—1175
d
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Table 1 Experimental results for problems by T. Sakurai.

Ex. No./A:No Signal |B:Always C:Sometimes|Note
70| X @] O SP
71110 @] @)
72|10 o ®)
73| % o @)
74| x X X SP
75| % @) @] SP
76| % X O SP
7710 @] O SP
78/0 @) @)
79| x @) O
80| x X (@] SP
81| x X X (ResultO) |[SP
82|0 @) x (ResultO) |SP
83| x @) O
84|0 @] o
850 @] o
86 Out of scope
87 Out of scope
88/0 (@] o
89/O [¢] O
90| X X ®)
91| x O (@)
92| x [@) (@)
930 O ]
94| x x @]
95/0 O O

96—-101 Qut of scope

Do O0OOO0OOOOxOODOOOCOOOOODOOO
gbooooboooooooOoboboOooooooooo
goooooooooboboobodoOOoOoonoooon
oobooooxoooo

OO0000O00ADOoOOO BOxOOOOODOO

00 AOxOOO BOoOOOO 7000 300 10
goooobooooooobooboooobooooon
ocoooOooooboobOboooooooBOOOOO
gobooobooobebbOObODOOOO40000
uboobooboooooooooooooooboooon
gboboboooooooooooboooobooooo
oo0oSpoOO00O0OOOOOOOBOOOOOOO
gooooooooobooooo coOo3goon
goooooooooobooboooboobooboo
oooo0b00000obo0o0o0 BOOoOooooo
gobooooooooooooboobooobooooo
goooboooodooooooooooooooon
gooooooooosiosooooooooad
ooooooooooooooobooOobD BOOOO
goooooooo

oo 20000o00b00b00oo0ooooooobooo
gooobooooooooboooooobocboooon
goooboooooooobooooboooooooo
gooboooooooobooooooooobonoo
gooooooooon

June 2004

02 000000ooOooO0oooOoDoOooooo
Table 2 Experimental results for hand data of Blue

Ribbon Cup.

Board No. | Contract | Points of X| Points of Y| Y-X| IMP of Y
Blue1-14 |3N by W -50 -400| -350 -8
15 -430 -400 30 1

16 -150 -180, -30 -1
18 -420 50| 470 10|

Blue2- 1 |[4Hby S -50 420/ 470 10
4/4Sby E 100 200, 100 3

10[3N by E -660 -630 30 1

23|3N by S 660 630, -30 -1

25|3N by W -690 -660 30 1

Total 16
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S AKQB

H8 Dealer: West

D 9764 Vul: EW

C KT98 Bidding: South West Nortn East
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C J53 S _1CA  play:  West North East South
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Fig.12 Deal, bidding and play history of Example 3.
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S AKQB
H8 Dealer: East
D 9764 Yul: EW
C KT98 Bidding: South West Nortn East
S JT87 N S 52 Pass
H 62 £ H KJT974 1C TH 1S Pass
D kg2 |" D J3 INT Pass ONT Pass
C J53 S C A74 Pass Pass
S 943 Play:  West North East South
H AQG3 H3 H7 H9 HJ
D AQT 6 05 DI D2
C 062 K 5 9
013 00O 4

Fig.13 Deal, bidding and play history of Example 4.

3NT S QJTE3
by West H Q952 Dealer: East
D4 Vul: EW
cas2 Bidding: South West North East
S84 N | S48 1H
H7 H AKB43 Pass INT Pass 2NT
Daggss (W Ejpoe Pass 3NT Pass Pass
CKJT85 S C A4 Pass
S K75 Play: North East South West
H JT8 s S22 s o4
D KJT72 83 SA Sk S8
C76 cg 6 CK C2
014 0OO5

Fig.14 Deal, bidding and play history of Example 5.
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cJ3 S C ATS Pass

S 843 Play: South West North East

H A3 Dk D2 D3 DA

D KaJgs S

C K42

015 00O 6

Fig.15 Deal, bidding and play history of Example 6.
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CQ74 S C KJ83 4H Pass Pass Pass

S K42 Play: West North East South
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016 OO 7

Fig.16 Deal, bidding and play history of Example 7.
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