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The role of the meta signal in non-zero-sum game situation

Abstract: We investigated the emergence of communication using non-zero-sum games on the condition
that the meanings of communication signals are not established beforehand. As a communication media,
the players can use as signals two monotonic sounds whose meanings are not specified beforehand. As a
result of the experiment, we classified the subject pairs into two group — cooperative and uncooperative
pairs. Cooperative pairs used signals more honestly, and get more coins (points) than uncooperative pairs.
In all the pairs various kinds of meta-signals for cooperation and negotiation emerged, and were used to
control the partner in various ways. All the pairs earned more coins than that earned by playing randomly,
which means that meta-signals have positive effects even for uncooperative pairs.

Keywords: non-zero-sum, sound signal, meta signal

2015/1/14

W (135)) 2 ST ORNE RT3 5E7%0 [1]12)[3).
COHE, HATIR [ERERD] FAEETHS (S

FEANEURWRIL N TE NZRERHIRY 2HHT L L ﬁﬁbt%@?ﬁ&b.Q%@gﬂ%ﬁi’ﬁitmﬁ,

ICE o TREMELEADENEERTVWS. LA, HERE HAOALEES DT IZHFIZHSDEW

ZHBWTIEEEL DD TEfE] X TR mED BEFEEN 6tht%ﬂ%%@$&éné.ﬁ%@aﬂ%ﬁ?tﬁ

TR Zlz\We Z20fITIE, HERFHICS T 2EREEND TS
Gifu Uniersity N5, ALEESNTIZENTE SWZWIRFOFITI, K

) Schueelfinfo.gifu-u.sc.jp PR =7 THRORRETD) THAP LT 5]
ai@gifu-u.ac.jp

) terada@elf.info.gifu-u.ac.jp ORI NG ZBE S ITENDE. 20X 51T, AFE

© 2015 Information Processing Society of Japan 1

IZHWTH



BHRULEFMRERE
IPSJ SIG Technical Report

MG L 7= AR, 525 F<HHLRVWEHEIC
BENLIIRIESEERTS. 72, NIZDOEFLH
BORNZEE LIHFOFELZHMT L, AFHHHAT
5&512% 5.

HFPELOIBEDOZENFELZVHBETO, F5E2HV
aIa=r—>a vORBROWERIZE >N ThbITW»
% [4][5][6][7). ULdLadis, ZhsORF%IXEE O E
ﬁ%@ﬂ*ﬁbfb%%#??%b HEAESTIIHETE
FEPRZEIZ—BUTWS Z g, FEIL L 7IR
‘JRF’C“@E)'T# FaRy  EltEOaI a2z —va vEHE
Lz [8][9] B3 545, ZOMZETHTL 2E513EN
LAREWEDTHY, BXILEII o=/ r—y a3 rTlERW.
Tibb, FEORERICHNUZRE T CIRENKZ D
Ra s —va ViR LRV, BERS, BrSDED
EORGBELEHAT A EVRELENSTHS.

oRy MAANEFRBRC, HEOHEFEL2LLIZEFEZR
#H, FHT LS IzanE, ANcuoRy hoBEARKaI 2
=r—2avERSLZELARETHS. MEIZERITIT—IK
LaWrhEs, H#HT2 2 BB ERRNTTOII 2
== a VDL E o725 DI, CheapTalk D —H D
WA H 5 [10]. L LARAS, I THRbIEDIE—H
RO DfESOEENETH 2.

AR TIEZEVEHTET, o UDIESERHRD
M HAINTE ST, MHEDOMEIER2ITIE LT
WRWE WS N T, JESEEREHWTERE (B%9) 2
EREINDEDNR, ShbeLE6EDIIITERINTET
KDPDOFEITD.

BAVMZITWY BTS2 LTWEDI, EXOME
WS FIEAIZE 2T I —B U AR T TR 0 R U R sGE
LRITERSBRVWKOADII a=r—Y a VITEITH
5. ZZ T, BUREEEMILUCERRHBEEZITO>HD
D, HFEEZERIEETE RN TIZRLIEEZ DO0NERX
NEZAEMEEEEL SNRWV. TOLSRRETTIEAD
DIFFIERZ T TR, FEFIERAXEEDPHTOH M
WZHHZEND Z BRGNS,

2. EEREREA

2.1 ERBTE

AREBITIERIZIN S 720D Phasel & AFKD Phase2 D
2 BBz 1 CTiT b NS, Phasel TIX1 772 RT5 A
DOIFENHER, FFAGIRIEMLE WS &M TEH 1077 VR
5. Phase2 Tl 1 77> N T 10 EDER, TEHER,
RFRHIRR XL E WO TR UV N7 5. BAFKI
Phasel TIXX 2 %, Phase2 TIXX 4 2fFHT 5. {FHT
BERBFAMTICICT VR LIRRENED, 17T
FTRBEEHEANFIZRD I DIZEEINT WS, Phasel
DOFEE 1, 2, 3, 4, Phase2 DF|EE 2, 5, 6, 7, 81T
DWTIEHE DFAFDORAEKIZIL B ED 1 D UNFAEL

© 2015 Information Processing Society of Japan

Vol.2015-HCI-161 No.2
2015/1/14

Round

Round Coin
Total Coin

BORIZIZRLOMES HBHRETT .

HRLCGHES EEELE OF shES,
BEAFRLEFELTWAHZELNAE., BT OF
whtEohET,

bg;ﬁ‘iﬂ UEHLEFETBEBRNCHY. FHSRBEI LI
T

1 Phasel: S5 HH

Fig. 1 The experimental interface of Phasel
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Fig. 2 The payoff used in Phasel
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Fig. 3 The experimental interface of Phase2
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& 1 Phasel A&
Table 1 Phaselresult
No. | #4147 ERMEE xZAE FEAR | FOEER | MR | FER | 291V
1-1 C A BAKY 100 80.6 75 38
1-2 C AT BAKE i 1 100 72.2 72.5 39
2-1 N A:EE BAKE 92.5 47.2 86.5 14
2-2 N PN fi 0 27.5 19.4 - 25
3-1 C AEE BAKE 100 94.4 7.5 39
3-2 C A:EE BAKE fam, R 40 100 94.4 87.5 41
4-1 C A E BARE 100 91.7 100 48
4-2 C AEE BAKE G, HERD 24 100 97.2 97.5 38
5-1 N A BAGE 95 33.3 57.5 8
5-2 N S ZIN i 30 45 16.7 - 22
6-1 C SR D ST 27.5 100 100 44
6-2 C AASE BEE i3 0 37.5 100 100 44
7-1 C AEE BAKE 100 88.9 95 43
7-2 C A:EE BAKE B8R, FTIE 4 100 97.2 100 40
8-1 C AAKE BEE 100 75 97.5 39
8-2 C A 1 E By 2 | | EIROATEEK - BN G X 11 100 80.6 87.5 39
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Fig. 5 Compare of cooperative pairs and non-cooperative pairs

the Phasel experiment
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Fig. 6 Compare of cooperative pairs and non-cooperative pairs
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& 4 Phase2 Bif
Table 4 Phase2 result

No. | &1 7 X5 ARIZE FEER | SHEAR | iR | FEL | Raise ® | 31V
1-1 C AT BAKE 100 80 82.5 70 50
1-2 C AT BAKE Yk - 25 100 90 92.5 67.5 46
2-1 N AT BARE 100 55 92.5 85 5
2-2 N AT BARE bk - WA - B L ofnE 35 100 45 77.5 100 27
3-1 C A:EE BAKE 100 100 95 82.5 65
3-2 C A BARE HIROFR - TR 40 100 100 92.5 87.5 69
4-1 C A BAKFE 100 85 97.5 92.5 66
4-2 C AEE BAKE A - MR 22 97.5 100 100 87.5 55
5-1 N AT BAKE 100 50 67.5 77.5 0
5-2 N AT B-ﬁ% A 39 95 10 87.2 87.5
6-1 C AR B:H 100 95 97.5 70 60
6-2 C AARE B:HE e - R 5 100 100 100 80 57
7-1 N A:EHE BAKE 100 65 80 22.5 42
7-2 C AT BAKE el 18 100 90 97.5 5 4
8-1 N AARE Bl 100 65 97.5 57.5 30
8-2 C A 1A Bedndy 2 [\ | BEROLHEZR - BN A 24 87.5 70 80 85 20
X5 Phase2 77 —+§
= * = Table 5 Phase2 question
" : No. | 217 | ®H6 | BH 7 | HH 8 | BH9
& & 1-1 C 6 6 5 5
w0 w0 2| C 6 6 5 7
21| N 4 5 2 3
* * 22| N 6 5 4 5
0 o 3-1 C 7 7 7 1
32| C 6 6 7 3
(a) td=* (b) IE## S A N R O
2] C 6 7 6 2
51| N 2 2 1 7
100 = 100 = 52 | N 5 4 5 3
© © 6-1 ¢ 7 6 6 3
62| C 6 6 6 2
° ° 71| N 5 3 5 4
" “ 72| C 4 5 4 4
. . 81| N 6 4 5 4
82| C 5 4 6 5
(d) Raise %
" = 4.4 Phase2 747 —k
% Phase2 JEH 6-9 D7 > — MERIIR 5 DL S 12k o 7=,
‘ A2 o 7o T IR TZ o 12 RTIZH L, Tho
. DHEHIZDWTFEE % & 5725 D %[ 8(a)-8(d) 1273
. TRTOEEIK U THBAHT %175 458, 1HH 6(F(1,
14) = 12.4727, p < .01), HH 7(F(1, 14) = 31.9873,
(e) 21 VHK p < .01), JHH 8(F (1 14) = 10.1658, p < .01) IZ2W0n

7 Phase2:1id# R 7 & IR T DL
Fig. 7 Compare of cooperative pairs and non-cooperative pairs

the Phasel experiment
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(a) Phase2 JHH 6 (b) Phase2 HH 7

(c) Phase2 IHH 8 (d) Phase2 HH 9
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Fig. 8 Compare of cooperative pairs and non-cooperative pairs

the Phase2 question
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Fig. 9 The number of generation comparison of a meta signal
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