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Endogeneity of social preference and risk preference in games
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We investigated two aspects of the social ﬁreference activation by focusing
on how the payoff inequality endogenously emerges. One aspect is the strategic trade-off of
efficiency and equality, and the other is the strategic trade-off of risk taking and equality. In
the former studies, we designed two types of 2x2 asymmetric coordination games, having two Nash
equilibria (NE), one is efficient but with a big payoff difference between two players and the other
is inefficient with equal payoffs. We found the social preferences activated by the disadvantageous
player increases the frequency of the efficient NE, particularly when the efficient NE requires her
payoff sacrifice. In the latter studies, we introduce Shur-concavity risk aversion index (SCRAI),
which enables us to separate ﬁayoff risk and payoff inequalitz. We found that SCRAI depends on the
social preferences, but not the inequality aversion type. Such difference becomes more tangible when
the payoff risk involves loss.
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1. WFEBRAES WD

T, ATE - EBRRFFEER T, BEOEERT — X OF) HIROD 2 SOl CTREFELRR O
BENRAELNTE T, B 11, FlEMERET VIR T, TRt < T4 2% (Fehr-
Schmidt (1999))) &\ o 7o OAA(EZ BIRANICI Y Adviz THSi#RAF) E7 AR RESH
TEZEThHD, H21%, FEHEICY R B ESHEIC, FANAE LSS A RGN H0
IR OMFHETY X7 23 i 2, IR0 BERR ORIENEIC KT 286 Th 5, SRR T
1%, FRINDEE L X ORKABOFMEHv(x) & TN Z DR, & OBE/ETESN
DR BIREU = Y piv(e)IlTxt U, MERFHMBAE 238 A U CIHEMRIBAL T2 HF MO EEIZHE
HM»WHEF > CT& 7=l 21X, Prospect Theory (PT) (Kahneman-Tversky(1979)) & % D% ETE
Cumulative Prospect Theory (CPT) 2% 5, PT =Y,;G(p)v(x;)). ZiUIxF L, FIERHMRE %K
VICH BB O FREM 2B AT AL ITFEAX — N LTWD, ARMF7Ye =2 MY, Eid
2OOMEIZEI LT, EIZUTDO 2 RICERTH LD THD,

(1) HEHRFIZEET 5 2N E TOMIEE, EREBIZBITHNADY L o~ — AN 7 —
L7e ETOSMEBEIC L HBPGERD, Al EERET VIS IEW N7 — 258 & K& <
TelET 5 2 b5 L7- (BEL <%, Charness & Rabin (2002) % %), #H&HBRIF O HIZIE
RO MO E TR (25 THRlthrE ) < TREZEERE £ 0 E8, Ao o
T ANLHERTE S TEX) 12K THREMW) £TA R EEEEH D, LrL, TRALOHR
BB L7 A TSRO ST, BANE IS Z ENEFE LWL D L TEEFER CII 2
DIZKWESNTWNWDEA TDT—Lhh, RORRT Ry ZIZERSNTERLEEZD, 0T
D, SRR OIEYN S — L OERIEHEIZ & D X 5 ITKIFT D Dok o, FEEERICET S
VATRT A v VIR E A E BN o T, T, MO EERIE ) — A —
LEFRIND XA TNH DN, OB HIANTHED S — L TH D200, Wil — L0538 >
BHOF v 2 BERINE) D SN EB G 5 005 TS O E 7036 5T, Risk Dominant @ %
YR B AR SN, IR — AR B AR O B IRICARE IR A AR AD Z
I odn, L L, BRI VA Y —0EET DR EN B D X O 72 IR 7 — A1
BWT, BARBHOKRBPEZVoTWWZ &N STV 5 (Crawford et al. (2008)).

(2) Af%#E# 1L Chew & Nishimura(2015ab) T, ~'—AMGHIZEBNTY A7 BNESND &
X, RICEBERZME STV RPN ENICEZBNDEE L0, LOVBEBICY AT E2EA
D & DM A FERCTHERR L7z, Z ORI, WA Tl TEniZir T <, FHmBEEKIC

IMEEZFEAL THRITI VM TE R, —F, FHIHE TIIHE CE R WARHEMRIL TR

PE] EMREH, A&RITIEENZEET D TN Hrnd s &b, 7F— A28 5

OIS HEIRDO FTRENME AL B 2 DBE, A& IXFBUEFREZMEGETEL Y A7 L LTTIERL, R

G TERV TERME) & L TR 5720, A0S LY 77— L1280 T &0 (a0

MICATEN 213972 &b, LavL, Z0O&F 2 TH Chew & Nishimura(2015ab) 2354 L 7=

VAT Z#WMHFEREZHHATE RV, S BT FEE RSO R RHKAFALE 7 /L % FI45 514 B

BwlZ AL THIHATERVWOTHD, 2F 0, MFEOFERKRD, BEREH ORHEEMED

FHMIC R A KFT EEZEZDMEND D, ZORICET 2T ROEITIERF D72, FERIZ

DNTEHREHVINEETH o7 (Chakravarty et.al. (2011)72 &),

Charness, G., and Rabin, M. (2002). Understanding Social Preferences with Simple Tests.
Quart. J. Econ. 117(3), 817-869.

Chakravarty, S., Harrison, G., Haruvy, E., and Rutstrom, E. (2011). Are You Risk Averse over
Other People’s Money? Southern Economic Journal 77(4), 901-913

Chew S H. and Nishimura, N. (2015a). Revenue Non-Equivalence between the English and
the Second-Price Auctions: Experimental Evidence; Addendum: Follow up Research on
Auction Design under Risk and Uncertainty”, in Behavioral Interactions, Markets, and
FEconomic Dynamics’ Topics in Behavioral Economics, Ikeda, S.; Kato, H.; Ohtake, F.;
Tsutsui, Y. (eds.), Part 5, Chap. 14, Springer, 2015a.

Chew S. H., Mao, J. and Nishimura, N. (2015b). In Search of “Faviorte-Long Shot Bias”: An
Experimental Study of the Demand for Sweepstakes. Working Paper.

Crawford, V. P., Gneezy, U., & Rottenstreich, Y. (2008). The power of focal points is limited:
Even minute payoff asymmetry may yield large coordination failures. American Economic
Review, 98(4), 1443—-1458.

Fehr, E. and Schmidt, K. (1999). A theory of fairness, competition, and cooperation. Quart. /.
FEcon. 114, 817-868.

Kahneman, D. and Tversky, A. (1979). Prospect theory: An analysis of decision under risk.
FEconometrica, 4, 263-291.
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ERERICESE, AMEOHMIILLFD 2 HTH D,
(1) ARHFFE A 2 3= 37— DMERE PSRRI RIZ TR L, IR — o %o
7= B IF5E(Aoyagi-Nishimura-Okano(2015)) Z BEIZBA%h L TNz, & 2 TR D2 A i & iz,
(B OFREINBEENT DS —LEZ ) TRWF—LEEL, F—ofiEs TBX) RO
AU EES < FHAMEReciprocity) & & & 72t )8R IF O 8 & O BRI 2B 620N 3 5, BEAFIFSE
TliE, WADOT L or~R0n 7 — A, Bl — L7 g s T nasrs$ 2 K
D — L& L CHEVNRFOREN 2 MO TEX0, 7 — A0S L 20RO RE) &
O BIRIE 2 BERERIIC AT LIZIFRIZZE N E Tl /ey o T, 7 Rk v 7 e BB FELRE2 L 0 HIT D
DT, BEMIZZORBEICT 7 a—F9 25 812, AEOMAEEBEREORE IS L, £
D=, AFFTETIFELULTOETHAT S L 912, 1 2O%FEMNR NE & 1 DOARZEN e NE
ZEY, 2RA NE 25FEC Risk Dominant THh 5 L 912 LT, B TECLFERRN T L
A Y —DRER =BT D56 LT 2F/GED 2 2D 2x2 Wl 75— LE2HE LT, LA
Y —DOATENRIN A 8 U THSH@REF OFENRYL & 77— LS O E M 2 F25R CHIE T 5,

(2) A2 ClL Chew & Nishimura(2015ab) TBUHI L 72 EBRSINEF DV X 7 % & 2R PUTE) D
JRKZ, VR OAERGEREEN X 2/ LT 27 HENCEEEEEZ RITL TS Z &I
K&, VAT OZ OEZEFH L CTHAIERP Y X 7 (interactive risk) L FES Z L1225, 20
£ 072 Bt DGR HERIICEER T 2 5E6101%, BMOFTEEUS K322 & U 2 7 RIKIZ
KT HBAUPIRIET D, 7oL 21E, beb & BMICHE CRRY AL L K, BiOFREN
FNENHNLITHER 1/2 TRIBY + oY —a L B#T 555121%, BfMORGERELWEE & F
LW EDOMEEN 4 180 T, KR2aDBMMOFIGENEL D, ZOBE, BHOFEL
HAWTZDY 27 OERERZRE L TH, VRAZRGET AT 52 S13# Ly, i
BAFAATRIC L7 U 27 BAFHEIZ BT 2 AT RIERTZEAD 720003, Wi b i@ & O fifg F1A)
EEAZHETHICE EE->THEY (Miller & Rau (2019)72 &), # LWHIEEORE L AMFIED
A2 TH D,
Aoyagi, M., Nishimura, N., and Okano, Y. (2015). Coordination and Voluntary Redistribution
in Inequality Games: Experimental Analysis. ISER Working Paper.
Miiller, S., and Rau, H. (2019). Decisions under Uncertainty in Social Context. Games and
FEconomic Behavior. 116, 73-95.

3. WHED Ik

(1) ABF2CliE Table 1 I2H B L 572, 2 AD T LA ¥ —DFREDORII72 D OIEFRIENRH 5
X972 250 2x2 W — 2 EHBE L, (X,X)EQ, V)N 2 SOF—AI5@IC NE Th D,
Y NSO EDELTHLT LAY —10TDOERT LA ¥ —20D L0 L EWFIEE2E5E D5, TDiz
b, ZNHOS — A% Inequality game ZFHE 9, (Y,Y) TIEMFIZF CRIEESD DITR LT
X, X) TIERIBIZ R RG24 452005, WMHEOHFEGEHIY, V)OO MEW, 2F D, 550 NE
ICHELESDIE, HEEEATFHEOEDEAWVICL > TRESLZ LIZR D, THIFN->TH,
Table 1 O D7 — 2 CM T,

CORBIRY,Y)TOREE L] , _ , _
S TS ZEMb, WM NE & . ' . '

KT XM AR T DHZ LT
BAOF|EELE —ET 5, Tkt _ _ .
LT, ShEH NE 1255 57 LA ¥ 380, 60 100, 100 Y 260, 60 100, 100
Y —2 ORFFIFARHE NE (281 (X, X) efficeent coordination; (¥, ¥) equitable coordination
DR LY HIKL<, %K NE ©
ERIL T VA v —2 O ARF)E
E—HLRVOREMOS—2A CF Thod, FELLOT7—AITBWTH (X, X)IE Risk
Dominant £ 72> TCWW5, 20 X912, CM & CFIZRILL 220 NE Z£5, (X,X)DHFH%)
BYEOHTHLY A7 OHTHEMTHD &V R UHEEIFEEZ R D e b, ME—Ri s a L
LT CM 7 —ATIEXX)IZBTDFFHZANT 2 ADT LA ¥ —DICFEN %L, CF 7
— A TEHFIERNLT S, £L T, (XXDITBT5FEZEN Table LIZRT IV /MSWEGEEEK
EWGEEEMLZ, CM+ CFOZENEFNUC 3FEHEONY) =—2a vy &EoTz,

IITT LAY T 2BBEOBEEIREEZITI 2 ADT LA Y —IZRFHZ X Y 23T 5,
FERDHEE LIRS, £9 LW EBXIXASNERS LIRS E O E 7 13— % H
FIIBETH LT, FIGEHESTDHIENTED, A Y —0FCRRIFICEZIE, 20
&9 7RG FRBL oy BERE I3 AW D 7 — L BERE A & S8 % RT3 2 L1, iy, 2 2 Bfo
FEEICE ST, LAY —0FICHRIFLSND ED L 5 IRRIFIC L » TITENRIR 21T 5 e %
BT D, CM 7 —ATlE, JIEET VA T—0RPEERBEA TR VIR Y (X, X) 2 IEN
L7259, AN, CF/—ATEbL D LEMETH D, b, LAY —27(Y,Y)TH
LbNE-THAIFIE 100 & H®H, (X,X)TD 80 ICHA LD LW HEBIICL > THO T
XXIHHRAE L VDT BEILENTEDINLTHD, LIEB->T, A P—1 ORENLRD
L, UL XXtz LThH, CM ¥ —ATIXZ LA ¥ —2 ITHSOREIZH - T2 %

X 440, 110 60, 30 X 320, 80 60, 20

Table 1. Inequality Games



WEATS - LMW T 5D, CF A — AT LA Y —2 18 THIE 20 28T H@IREZ1T -
722 EIZR LT, AIEBEBIZL s THWE Y RS Z EAHEIE NS,

FRAERGET N EREFEREITo72, ERBNEEL T VA LT LAY —1 L& 21ZEIRD,
FORENEEET D, T LT, 3ODHRAIMNLRHIBEBREEEELZITo-TH L7, WAIDH
A2 7 (TOWFMHFE2BEETIZ, CMCF D 425555 E15 1 22 BATHLLHIEETH D,
B2OXAZ(T)TIE, CM:CF 7 —2% 2 ADT LA ¥ —TCIEHENRLD HFTT AT 5,
ZL7TC, 3 OXAI(T)/3—FTlE, ¥Y—2RIFIEHEINH D Z & EZFHRICS — L %1T
Vo FILT LAY —2 8 DDHXATIZHNT 5 within-subject 7 V1 »EHHTH & T, &
F I E SRS EFOERSINEMOFEOE N EZ MR L BT, BIITHCHFEOITEH
WX T DR T T H Z LN TE B,

(2) VA FIZBI BT oo bm A NRT Fa—FF, U AZITxF LTSNS
% RS 5 5T 5. FIEBCHHERNFICIE S EEHCTHD & %, Sepp~F, (LEDx €
RIZDOWTE, EATHER 1 TaNAELHZEEZEMT D), 2EV IV RY FIZHTT SO &k
\ZFISHECE (F) &2 815 T& 5 2 L WIEERNC /2 5 X O 7etle I FIFCE(F)N U A2 F Offe FEME%
fi Certainty Equivalents (LA T CE) TH 5, 2 AD FROFIEC,, C, 03 ERMNE T T D54,
FATIFTRDZ 1L, Cy, CEMEEDAF,, P MEEEH L L, LAY —i, i=12, OV R
Fl’ in\v—-j(“j‘j‘é CE %SCEi(Fl)’VFl’ 6CE,;(F2)~F29 & L‘/C%E\IJH/E_‘ Lfb\é f:&), 1@)\75§%$%@% E\ 5
FHET 2208 E 9 U A7 BEOMIE &, EEIOFRRELC D 2 AOFIFGOENSHET S Lt
HEEF O 2, BUAECE (F)H) b oBEd 2 2 SIZREECTH D, AIFIETIE, <7 b (C,C)H
KA RIS s LT, FIEDZ ) 22 F, ) & LTEREL, FIR—2TY 27 FHEOEA
ZMIE T & 54 TH 5 Shur-concave Risk Aversion (UL F SCRA, Chew & Mao (1995)) #
JSH LT, 1 20FRITBITDMN2REOEE 3eNEL D Z LI2L DY A7 HOENZ,
MOERIIB T HF)EE EDOL HWVHERT Z L THE T 2N EHE LT, ZOMBEDze)% Y
A7 EgEA T v 7 A(SCRAD ETH L WHIEBEXFTHDH, 2k, VAV LanEg%
THECE 5,

SCRAI #FIH LT, 2 2O/X— kDR OERT VA 2 MEE L CHEFERZIM L, F
2N @ SCRAIL ZJE LTz, £ FERSINE OB ANRE /2RI E R0 ZAREDNEE S D
ZENG, FULSMEN 2 DO/ — KOl FIZEZE T 5 within-subject 7% A > &M L7,
B 1 %= PO TIERSINEFICADOFEIZTOEMY 27 F 2% LT, Multiple-Choice
List FROBRRNEICEZELTHH 9 Z & THEADCE(F)ZMET 5, 2%V Pl TlIrham
BIFOREIINRVIRIBIZE T S, KOV A 7REFZRAEL TEHBL, F 23— (P2) Ti,
BZMEILD 9 1 NOBIME & XT 2/, 2 NTH X BN FE ERICEB T 5850 Y
AT MBIRDLFERENS, T D56 1 NOHRBPRET L, T72b5, P2IXRLRLFEY 2
BRI & T HMEE S — L FERTHDH, P2 THH U AZIE, 2 NOFIFIXEAITHESE) LT,
FUERDO L XIZ 2 NOFIENLZENZENeZTEH L, tOFELHRT 2 NOFEOZNENIZ
z(e) 2T FARRIC LB 72 BB 3 2 BN D X A TICRET D, £ 2 TlE, 2 AOEERETOF|ENE
LW (€ =C) HBELEZEITRWES (C# C) (T A7 EHET D,

Chew, S.H. and Mao, M.H. (1995). A Schur Concave Characterization of Risk Aversion for

Non-Expected Utility Preferences. J. of Econ. Theory. 67 (2), 402-435.

4. TR

(1) EBOFER, CM-CFOEBELDF—AIZBWTY, LAY —20 X Z&RLEHHICT
LAY —1 BERBICEDORFEELZIT > Tz, OF 03N NE OEMREZICFISEEN T
TWb, LT, AISBEOMHEE L KR SINEEI->7201F, 2 AT LA ¥ —OF|ER LT
W5 CM TiEZa < FIENKL LTS CF 7 —ATh -T2, 2 NORORIEZENIERT D &, A
BRI T 2 b 00, BEOHEIZEE LRhoT-, FEBEOEBEORE L LT
X, BiEAT v T OFEEITRGHRX, X)) DOERMEE%Z CF TORARICEE>THEY, CM
TIEEE 57 o7, Figure 1 1%, FIBBENRWTL THEHALLZ 2 AT LA Y—0FEOKR
HEOBREN 2R L TWA, EN CM ¥ — L0558, AN CF XA —LADfRTHDH, Z O

1= ¥ 1.;
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Figure 1: Cumulative distributions of total payoffs in T1 and T2; CM(left) and CF(right)



LoD LI, BEMMIE2 2O —LTHLNIRRY, FISEENRD D L (T2 AD
T A Y —DESG LT RFREHEIL CF 7 — L DA TRIEIC LR T2 L 272 5,

IO OBIF RS, OWdlr — LB W TSIE OLSRRIF S FEN B S TV D
Z&, QUL LEOEBITHEIZT — 2R3 HREFHRET 206 TiEe<, @CFOL 5T AY
—2 ICH D OREZHBIEIC T 21T 2Bk E LTHEL, A FEEZIREL DD TS VNE
RN T — L OREENITHDIA E N TR O THRIEOBIRIEN 7 LA v —1 I[ZEWRNH 517
#y& LTS, £ 0 L THERMSIRIF NP ERBSND Z L 2R L, WL LRI,
ABFJET inequality game ZBR L, U X7 KRl EtEaiLF LIRAE L THRBI SN D 5 HFHA
woBEL, HAEMREBHOTDOEIEZHOIALT CF F—htZnaEd £\ CM 77— A % [F
UHEE 2ROy — L0 2 FiL LTRELTERLEZZ LT, MAL LTHfRIZERTE -
EER D,

(2) EBRBMENACODHEZRKILT D Z L ORIHELTE LA FThHHIE, P1~P3 TOE
BRETE = N TIRRSNDIEGOREY A7 BECTHIUIEDLRNWZ EIZEHATH S,
T, EBRBINEPESREZRFOLATH- TH, ZOMRINREN [ARFEERGRE B
REIND L7, HFFELTHRE LTAEL 5 BMMOFIEOHEIBR/NBERICKT T 256, KR
TTHA L ENTND VR ERRETHIRY, RNL D K= FTHIESNDz()ITAETH D
CEERBGRINRT ZENTE D, b L, RUERBINEDOA VT v 7 AR 3 DO/3— M & il
CCERD ETHE, S Y 270
BRI g TR P mee) (7 SCRA
BRERICER T 2420084 TIER 0w
WEREIRDOT B D Z LT D, . gag 6% s

T/ EERAESRIILL T O 3 [T & 850

HWHZENRTED, OP1 & P2 TH ; 1%

EENT SCRAL ZFEICE RS, @ . i

SCRAI DigEWE, AMOFEY 27

MIEDFGF O B D6 & AORIFEN

BENDLETRR L, QFICADF] o

BRRETLHAREEEETLY A7 O P P1 . ) Pz,

f]%/a\, féf,%\ﬁ%iﬂ%@ SCRAI 1% Qﬁiﬂl Positive risk mwRA = RS Positive-negative risk
FBY 27 NAELT D E X ELEF E Figure 2 Average SCRAIL risk with positive payoffs (left)
2%, (D~@IZ2\W\Tlx Figure2 % andrisk with positive and negative payoffs (right); the lower
B - “wRAIE [85< [mley |, “RS” 1S the bar, SCRAI means more risk averse.

X TEA ), P ORENTEDOREICK TS p fH).

O~QIXFERIZERTIO 2 NOFIERFELWY (C;,=C,) LELHELIRNEZITHEL THEl
MINTFRERTHD, —FH, ZHFIOFBFIZEZRN S D L& (C # C,), EEREHE DL OF]
FFCL RN AR 2256 (€ > C,) AR EE (€ < C) TIEAEIZRZ S SCRAT 238LHI
STz, BONHERZRGE EARRREAO SCRAL 7—% # B0 L L TIiWTHD &, F
R A DN ARG E O OAEMICHBEIZT NV CMET A2MEmN S -7, 20, BN
ARG ETARRGEICHART, KV VR HANRELDLZ EE2RLTWVD,

DLEXY, BMIZFIFGY A7 PNAEL D EEANL DV A7 KBTI G NTENT 5, Z DRI,
A& DRI H CAG O IR T DF CRIREF TR W2 & 2o & RIRES, AR
Z U & 92 outcome-base DFLEHIRIFOFENZ L HHDTHRNWZ & &md, FlIfFY 271
KXo TADFIBENELDAREMENH H & XITIE, MEF Y A7 DFETH &I AL XLV (A0
HWe7sn, L, ZERIOBMOFFIIEZN S D L X, BOOFEMEWEEIZITA 2 OF5
DEWGEE AN TERREFED Y A7 BREEITHEL, XDV AT E2EDHITEICHLZ &N
otz

UEDE@DFRIZUTOEIICELDBND, WS —LTHLINEEN-T, HEIMIZ
BRI X DWW ERMEE SN D b DO TIERV, 72 A oORENHROICETT 5

a0 Y 27 ) ICEE T 2 A, hEORIFGY X 7 OIRFUTKE L T A BN AE SR 2 5
B30T TH R, FIERNCHREAY A7 8 FICAET O DRSNS FET 2R A K
DA IRIF OREIBRBENERK THLZ L%, HIOTYATYT 4 v 7 IR LI EBRIFETH
b, TG, ENHIASCELED DAY A 7 BIRAFHET 5720120, B OTENMmE
OFFEEZ S S Z TR AL OBIZH NI 5 L 9 el ERBUR 2 BT 1 > L
RN d, BURHBCR L7 S0 R e OB 2 R 2 Z L IXTERWVWANREE TH D,

WO BRI D AT v 7 & LTUE, 7 — A8 2ME OBIATH O G LI &2 ED X
INHEE L TV DDONEEET D2 L Th A9, belief OFITES belief 23572 U THERN) 7o i
BERODOD, T —LDRHEIZ L o T belief OREIENHEZRAH D WITIEMERINCENLT DD e
W7o Z &Y, 2022 FEICEIR S N2 EAREORME (B B: 22H00830) [kl r B bk &
WRHERICET 2 328%E ) o7 —~v Lo TWn5d,

728, (D)4 RIETIC Aoyagi, Nishimura, & Okano (2022) & Of Nishimura(2020)(2 % &
HHITWD, £7z, belief 2T 2 FAIZEZEIC OV TIL Aoyagi, Masuda, & Nishimura
(2023 5,
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