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Learning to coordinate in repeated games using ensemble reinforcement learning
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The interaction of people is modeled as games. Many researchers have proposed reinforcement learning algo-

rithms to obtain most suitable strategies in games.

However, state-of-the-art algorithms perform well in some

games but poorly in others. We construct an algorithm that maximizes payoffs in various games by combining
two reinforcement algorithms with complementary properties. Our proposed algorithm combines M-Qubed and
Satisficing algorithm using Boltzmann multiplication ensemble method. An experimental study in which M-Qubed
agents, Satisficing algorithm agents, and the proposed agents played ten games, shows that the proposed agent

performed well in nine games.
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3.2 Satisficing algorithm
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L [ e [ a J[ [ e [ d |
a | 1.0,1.0 | 0.0,0.0 a | 1.0,05 | 0.0,0.0
b | 00,00 | 0505 b | 0000 | 0510

(a) Common interest game (CIG) (b) Coordination game (CG)

L[ d | [ ¢ d
a 1.0,1.0 0.0,0.75 a 0.0,1.0 1.0,0.67
b 0.75,0.0 0.5,0.5 b | 0.33,0.0 | 0.67,0.33

(c) Stag hunt (SH) (d) Tricky game (TG)

L [ ¢ [ a4 J[ [ e | d |
a | 06,06 | 0010 |[a] 0000 [ 06710
b | 1.000 | 0202 ||b| 1.0,067| 0.33,0.33

(e) Prisoner’s dilemma (PD) (f) Battle of the sexes (BS)

L e [ a4 J[ [ c d
a | 0.84,0.84 | 0.33,1.0 a | 0.84,0.33 | 0.84,0.0
b 1.0,0.33 0.0,0.0 b 0.0,1.0 1.0,0.67

(g) Chicken (Ch) (h) Security game (SG)

L e [ 4 J[ [ e [ d |
a | 0000 | 0.0,1.0 a | 1.0,0.0 | 0.0,1.0
b | 1.0,0.0 | 0.0,0.0 b | 0.01.0 | 1.0,0.0

(i) Offset game (OG) (j) Matching pennies (MP)
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7'—2  M-Qubed S-alg REFIE
CIG  0.998956  0.999868  0.999880
CcG 0.974634  0.999653  0.977571
SH 0.999241  0.999876  0.999836
TG 0.966469  0.999718  0.973407
PD 0.917534  0.999774  0.926097
BS 0.984214 0.999763  0.985918
Ch 0.988794  0.999838  0.988785
SG 0.983062  0.700552  0.984236
OG  0.493440  0.499923  0.609852
MP 1.000000  1.000000  1.000000
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S-alg IFTE TV, Zhik, S-alg DEEVAR+HT, X
LDz IR T BIFE 7L T XLHNDMREI A L7
STHB. 7z, Offset game (OG) TREFEIZ M-Qubed
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9RICBVWTIRITREBIRZZEH L, L0A—L~A T 1787
NIV AL EhoTz.
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ZTBEE, MO TV A Y — 2 BIL TET — L QARG
FOEFEOVEMM AR L L 2RT. ROKFIIET — LI
BUIOERbLEWEZRL TV,

S-alg IFHHF L 1T 5 T & B EOEIEIE & 72 D 72— D DR
RN EHfiR & 72 % Tricky game (TG), Prisoner’s dilemma
(PD), Chicken (Ch) IZBWTHD T TV X L& HAREWR
%S L CT\\wad. L»L, Coordination game (CG), Battle
of the sexes (BS), Security game (SG), Offset game (OG),
Matching pennies (MP) iZE8WTHF T L 1 ¥ — L B RGE
KHEKDPRE, HETVA Y =017 —F 1 Rl % & > 7245
BT, 7TV ZLHOWREAFD LRI 2 L 72D
THES VA Y —ITHERMSI N2, BEFIRIHFES L Y1
PEILZ N, E£72 M-Qubed & S-alg B EFR7 — A2 WT
ROl % FE TN TE .

K3 KETNITV AL EHER LTV MPRY
17 > T R D VYA 2 e KRAFRI TR D IERME U 72 fE

—2. M-Qubed S-alg REFIE
CIG  0.999266 0.999846  0.999734
CG 1.064534  0.833159  1.070472
SH 0.999394  0.999860  0.999688
TG 0.974606  0.986435  0.975419
PD 0.936898  0.966992  0.942708
BS 1.033065  0.901039  1.042997
Ch 0.988841  0.994097  0.988638
SG 0.935408  0.802276  0.935854
oG 0.565524  0.265818  0.623308
MP  1.079259 0.838132  1.077609
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