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In the real world, people interact with each other in various ways.
Reinforcement learning algorithms are widely studied to obtain suitable strategies in games.
However, existing algorithms require a lot of interactions, i.e., they learn slowly.

modeled as games.

To analyze such interaction, it is usually

In this work, we construct an

algorithm that learns quickly as well as maximizes payoffs in various games. It adopts two different algorithms in
the early and late stages, respectively. We have conducted an experiment in which the proposed agents played ten
kinds of games in self-play and with other agents. The result shows that the proposed algorithm learns quickly and

gains large payoffs in nine games.
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L [ ¢ | d J[ [ ¢ [ d
a | 1.0,1.0 | 0.0,0.0 a | 1.0,0.5 | 0.0,0.0
b | 00,00 | 0505 b | 0000 | 0.51.0

(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 ¢ | d J[ ] e [ d |
a | 0.6,06 | 00,1.0 |[a] 00,00 | 0.67,1.0
b | 1.000 | 0202 ||b| 1.0,0.67 | 0.33,0.33

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

[ | < d J[ [ ¢ d__|
a | 0.84,0.84 | 0.33,1.0 | [ a | 084,033 | 0.84,0.0
b| 10033 | 0000 ||b| 0010 | 1.0,0.67

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

[ [ ¢ [ a [ [ ¢ [ 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 | 0.0,1.0 | 1.0,0.0

(i) Offset game (OG) (j) Matching pennies (MP)

£ 1: 10 EEHO 2 A 2 fTEIEERTH 7 — L

4.1 1

F—D7 VIV AL a2 >z —Y Y NAER™TY — L% 75
ESBE, BETFEOTLVI) AL 2R LV b
Bk 2 2B T 20 E S 2R 5720, 10 10 fHE
D 2 N 2 17EIEERATY S — L% 5 HEKE D K EER % 50 [
To7-. Z LT, BB 52 THLS 2 TOIRMD Y, i
JEASHRIN & LEBR U 7=, PRI 7 — L2 B 1 2 B kg
ANDOPEERAIRIF TR WZERE WERRT. 2 212 10 FEMH
D — LT BT B PRGN % 57— b OB RFIGFITE Y
EHELUEZ RS, A LIDEWEEZD7r — A2 W T

BERIGZ L NTWBZ e ZRLULTWS, IS 2EH L -HEIE
BUEDNRKEWIFEL L DT — L TEHWIIME B2 L 2R T.

%o HTNTY ZLEBRBLET— V2 Y NALTY — L%
17 > 7= K5 TR AN & ORI A1 TR D ML L 7 fi

J-alg M-Qubed S-alg BM
CIG  0.999080 0.993804 0.999039  0.999181
CG 0.951450 0.847301 0.997966 0.867965
SH 0.999182  0.995857 0.999149 0.998505
TG 0.998033 0.814068 0.998251 0.828770
PD 0.998569 0.711794  0.998626  0.723831
BS 0.998686 0.910656 0.998700 0.917655
Ch  0.998909  0.934089 0.998900 0.931541
SG 0.998612 0.902031 0.718236 0.907887
oG 0.466739 0.473539  0.499964  0.478196
MP 1.000000 1.000000 1.000000 1.000000
SEYY 0.940926 0.858314 0.920883 0.865353
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REIZE KPR ETE Y, Coordination game (CG), Battle
of the sexes (BS), Security game (SG), Offset game (OG),
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£ 3 BTN TYVXL2BRLEZT -V y PR Y DIk
1T > 72 R D SEYIHEAS RN % B R FIGFITE » EHME L 7248

J-alg M-Qubed S-alg BM
CIG  0.998983 0.995743  0.998991  0.998603
CG  1.048619  0.915732 0.832476  0.905246
SH 0.999098 0.996896  0.999148  0.998226
TG  0.952595  0.863191 0.943683  0.868901
PD  0.900618  0.743598 0.871854  0.754596
BS 0.988460 1.002762  0.921269  0.951607
Ch 0.974938 0.933062  0.975377  0.926621
SG  0.935857  0.881564 0.810752  0.885159
OG  0.555748  0.497452 0.341784  0.538482
MP 1.041080 1.051359  0.858698 1.048864
SEY4 0 0.939600  0.888136 0.855403  0.887630
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