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We designed mechanisms that implement cooperation in social dilemma games
without using punishments. First, we found that the approval mechanism that allows an approval stage
after a dilemma game implements cooperation using the elimination of weaklﬁ dominated strategies,
but does not implement it using subgame perfect Nash equilibrium. Second, the mechanism attains high

cooperation rates from the first stage in experiments. Furthermore, the variants of the approval
mechanism work very well in the class of quasi dilemma games including prisoner’ s dilemma games and

the public good provision games. Finally, we challenged to find solutions for dynamic dilemma
games.



¢ X C—19, F-19—1, Z—19, CK—19 (dm)

1. WFZEBR LA YWD 5

Z NWFSERT® Dresher and Flood (1950)75[A
ANDPL <~ (Prisoner’s dilemma, PD)3Er% B
BRUCLIE, R DL BRI L TV D, B
IZBITAHERATFEIL Aumann (2006)D ) —~ L
L 7F ¥ ("War and PeaceNZEBHIIN TS,
FRIEI DR LA — BT D DAIFEE WD
Mt T D, —J7, B4~ — AT, Varian
(1994) D HHE AH = X LN TH I DS BRI ED
D= LSERT v a BT RS, 1272,
ZNHOFEBRMZETIL, W RILEL2DHDD
40-70%EFV Th%. AW IZF VT Hamilton
DL 7 arhbhaEy, BEM, 71—
LI a Nl EL - HEOWRERSDH. LTV A
B s B F I I ATV (32l —ay-F
TIV) R, WIS D E DT
EICKREIKTFTHOTHS. LEFEITBNTD,
72z 0E, AN g =2 AN (W 1R LR
NZ=% TEITHTE) 2 ODITHEBRE D1 TE) A
SRS TODD, ZZTHI 1T 25500,
S NS TR L~ L THB. —J7, Ostrom I
HH OB E LT B EIEFIE T, MERED
FWEFA AN FFOREGEMEEHR AL TWD. 1
BOEFELA—I1F, VL RLEDOLD
P THD TR, T AL —
Ve AR =R DL < DR TE 2 RIERD
R, EERITED.

KIFFED H 3 1% Ostrom DAYE—TThHD.
DL RIS D AT =X DA WD e
28T, BAOEBEROICHEZERICHZER T
HDTHD. TDBRENT T N—r e A =X
LTHD. TT N A=A LFDEDDT
AT T, EHDIEIIE Adam Smith (175IZF
. AR DEEMEL2DET VBN TE, INA
DOV <EBEL TS, KR T, Ty
2 2 DOBEHE S (o 28, B0 7 — L5EE
F o 2%, Evolutionarily Stable Strategies,
Neutrally Stable Strategies) {ZHE EIILZ2NHE,
BIEGET MBI W CEERIICIEST v o
FROTENFEEICEHLZD. HDHERT, £<D
WFFEAE X 20 HEACEL B BEICW 2D E Ty
a2 ROBERERICTEY SN TLEST=DT
(X727, LW D AT B 72 R BRGHE R A L
TOHSTHY, PERFRBSWOE R Thh.

2. WZED B

IR, B RREDOHR L~ Lo
RIREDNS, DO O MEZ & Te o
SVEORRE, N Oay 7MiM A
L= LRI TV, HEElYL =i
BIL CIL, T O sInd 508, Ehvae it
A IS EERAVIZH AR T D72 O,
REEHE DALY, FERIIN TR, HEEHIT,
FEEREIR T HEB AL SR 128V, PD 2Rk
THRTHEIELEZ T T —r L s A=A |
N, PERBESNTEZF V22D AN E TENE
I3 RRD B CHRE T 2 AT REMEZ R Z L
7= RHFZEIX, T NR— LR DA =KL,
STV =B A KT, BREF, O
PR, BORT:, W, IMEY:, Bl

DD, 72 EHERET D0, HkICHD NHATENE
VAT, BEORIEICE D IO A TEAD0
i b R Nl = N3 P

3. MFIED ik

PD DAL, A+ TEIETHIN, ThE
JEaRT 5EEI72DDMZEEL, EEREEL
T2o%HY) EiIF s, O A+ 2D
G BRE) - AR EMINL, 77
— NV A=A BEYEIRL, & OMEREE R T
BRAET HEVITIEEED. @2 N+ ZHERK
TITHT I =)L e A = R AEHEREL, &0
PIFTLAY =B ANOHEDEBRIZERL,
ZOMEREEFTHLI T2V FikELES.

T TN =)L s A= AL BITHEBRED
B, PN (REICRITSEZE) TE DI lE B 23 i 2
STWHDN & HDHT-81Z, INIRS (functional
Near—infrared Spectroscopy)% IV 5 &VN) 51
ZlD. B O R B fEREALEE(MAD, Mutually
Assured Destruction)iZ7 7 /L—/ 3L« AT =K 1
O ATRENE R D701, RICE T DA
HITD.

4. fFFeRk R

KUZBTBHIRHHIEON ADT L <% T
TN =)L A =R LEER LS. NADY
L= T, B2 ORI EESLZ N AN [ER
T H A DOERET 5.

F1. NADTL L~

IRFL(C) HB(D)
1 ERFU(O) 0,0 -7,3
H H(D) 3,7 4,4

WADIL o <72bl TR T THDE0, 77
=)L« AT =R LDEEE, LT O %A
TINZ5. Z AN OB ORI Z B T2 B~
i, hvE ADN NZHLES. MFEELI
H AT 50, BRI 5725, 207 —AFHK T T,
ZANDOFIIFIIFENLFN0,0003(4,-D D, L
TAOBEREN R D700, ZHIHH)— AT
—V(DFD, AT =) Nz, BRLZIAA
WA —EHATAHF Y AL 5250 ThHD. =
DA, BEbEkGe T 2N ANOF)FX-7 T, 1
FIL 3 THY, (MOZELH72. OFED, FHFNL
DL DORNEEBDHZ < T T N—T (K) >
THDOThHD. — 7, RIOHRAICEZXDE,
SEVELHABALEZDOT, TDON ADOFEIX-4,
MHFEL4 1270535, OFED, lHFOFRED 3
Z<IKGR>HETIC, AobAATAHIET, HE
DORGE-4 ITTDHDOTHA. 2B, FHFOHA
L7 NI DT ¥ A 5- 2 720,
B—AT—UTO ANDOE BRI ENRRDE,
B AT U TERMLEEN NZEYTHDIEA)
. BB AU T 7 4, B BT UEE
T 4 L7, 2O N ABHEAOE NG &I
Tl TR H ATHITENVRY, FH9754, —
ANELHBETHDT, %54 OF|fFIE-4 L72bH. D
£, ATV OEBREE AR —
LEAEDLEFR2DIINT/2%. O —NZHEE T



BIN AITFE LS A2 BRI 21 5 L BR B 2 788 5
172595, FOfER, (C,OEELIOTHD. —7,
YT — N5 Ty 2 BT TIE(C,0) L4k
(D,D)bE DI B.

2. MiKIT— L

ZRFB(O) H (D)
1 ERFACO) 0,0 —4,~4
HHWD| 4,4 -4,-4

Saijo et al. (2018) 1%, 77— 3L A=K
2k Varian (1994) DAHAE A =2 LD H 12>
WTHEBR S EBRZ BRI TS, 7T —3 L.
AAN=ALTIE, 8% 1 #IET90%, WiffzZmU T
93.2% DWW B GD— T, fEAT=ALT
%, 551 #HIRHIT 63.3%, #IRKIT 75.2% D /1%
PETNS (F3). E51T, BEWDS 3874 — A
ety a B IVL R E OTENE K X<
FHTHZLEERLTWA. 2B, FEEQ014)I1E
MAD Z[EREL =D T F)—r3)L e A=A N T
HHZEBIREEL TV 5.

F3. TN — L A=K I vs.
T AT =2

Cooperation Rate

12 23 -fI& 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Period

Saijo and Shen (2018) [X3EXI#r72 PD, Stug-
Hunt Game CFHIES —L7p b G ictE L~
(quasi—dilemma, QD)IIT 7 /L—/3)L« AJj =K X
RV, ZNEET 5L, BEWDS TET Al
BB/ — DI TANR QD 7 —LDITAL—E
THIE, SHITITERCTOHERET HZEERLT
W5,

Masuda et al. (2014)i%, AFLM LRSS — AT
TN—=NAVDEFEZFTEHL, =L T 7L
— L AR = XL HFRAFEL, TS — R
BIPNIG KL ZAT T HZ AR, FEBRTH
ZOMERENIEF IR NI LR TN,

Nagatsuka et al. (2013)iZ, fNIRS ZHV>, %
e PD 7 —AEZDT T )—r3)L e AT =K L
DRNRERRFAEL TS, PD TIIEW 15 &AT
XTI, Ao SMAETEE R E B L OO
MRS ATEE R E A IRIE L T DREFABIZE LT
DD, TTN—r3 ) A=A b= ETBHE, 1
EAERTEAEIZ B T ARG B L e o7, &
7o, BIBAEIC BT D FE L ~FT I rE v (oxy-
Hb)DE BRI Z1TV Y, PD TIEA PRI &3t
WZHRTE 20 R E B X OVE DI S RiTEBE I
BWTBELA~T oty BEOMINZEEL T
W5,

RIETIEHDH, Saijo (20181233 T, Second
Thought (fli# O FE IR EEH T, HOLORE AR
EEEBULIDHI ) 22y r <0
ALTzEZ A, 77— LOF|EHEEZ DL O DM /)
e THRERDZEEFE AL TS, BT,
IBEDBLE T, Wolz AVFEW 1 Z2BATYH,
HUR e —he AT = CERARELRDD N |
HUR ) —RThD. OFEY, BHU RV —MIY
DO TEBEIZ XL TH R NANRAEF A THS.
INGLOBEGMMEREEHLNICTHEEHIT,
KR & IR E EBRA B CTE O RNIEF I
B THHZELBIEL TS,

BT L e~ —FlEL T oS
5. Saijo et al. Q017)ILEd HAf7R AR R
RATAFIv I A% AT DL, ANEEDT
FILL BB, (KRB REEI2DIEwF A
LTCWA. 2FY, HHA~DHHBRT 7 EAN
VAT DERLEICLTHWAIEETE LTV,

WEFEHA R D% 12k, Wil 2 & Te s gy
LU= RIS 7 RL TV, £, R5ETHDHN
(Kusakawa et al. (2017)), A& F7-< PD D5
B E L 7o. ORI KILIIEL, £ OBk}
LHRIEEITOEVI I TR OEEN X, A
ZETZ DI ) OB BN R WM I 720 #E<
FRDDH. ZEbEIR, BEBEDH AL, A
RO REE T KICHE I LV ERNHDH. —
7, A= AEERICB VLT, MENMThDE
VWOERIRRIGR D721, WM T b D THY,
LA, KIZHTZETHMEOBEHENLELH L
HSPFRFERNELNTWS., ZOmME DO EIFEIT
RISET 208, EBHLOLERIET — X HSEN T
NHDHOIT TR, 22T, EBREZ R LM
iTo7=. BARIIZIX, 7 —2BiICEET L
fb&RIHRIC, AittROEEZ KICHRIZ 5157
WRY—b AR E, HAE DS FTHEZR R — R A RO T
FOFEBREATT2. W OFER, KIHSZ 5%
S22 0N = A MBI A 1RO TN & Do
7o, 2RI, 2SR, BRHEICBITAHEZIC
5, Attt oOREZ KL, B, mit
RofBEICESbNTICERREZLI-TNEL
WEIRIEEI.

TA—IVREBRELT, /KR TENRTT
T 2D LR SRR TR VT, RS
PLoIZBALTO BRI T —vEREL, £
BREMA A i L TV 5 (Shibly et al. (2017) and
Hernuryadin et al. (2017)). A R 7 DB
K (D7 HIX) &R T (37 J7 v & H L i)
R TIRFEIS [ R oA R HE E DR %,
NI ZT v a TR, BIIRRIE (X ay 7 LR
FHX) LEL T (2> L) 2RV AR
WYLy ~o—A, thSBOHE, KEEE R
T LR EF DRI ~DWFIATENC B 5 EER
{107,

AVRRT T OFEBREZBUC, B RN, &
3 FE OB ATE) (2o T AL ~L - S
LoOUIZRB W TR RIS KRES BB L, %
LT, NI I7T7 v aDEBREBUT, BZLAK
B EE I IRt OFRE, AR T
PEORRENRE LD LEHEL WA,

BT, FEERRRFEL ML T D, 20



— DN T B RT3 1T A S N &3 921
Tho. ZOSIAGHE I A EREHoY
/E/DXEJ'%_’T“—'? funf%ff?ﬁ—b\ fﬂﬁ{’h&
ﬂi H;Eﬁﬁ@ﬂji%ff‘%ﬁbtﬁza Enko
PEREE DRIV DN TR T DD T
—Mﬂﬁ%ﬁéﬁmb, FLHRE R 72 R AT 2 BLAEHE 8O T
WD REIEAEREmOANZOWN T, SR
R MR DOBERIEITE R B NE S Ko7 %t
ST HLO TR, BRTEbOBEES 5 EHS
HEEEBEZXLTNDHIER, EEMEIZOWTIE
[Z Dl RN EBATHERL DO THHIE | EVH B
PARDI L TR KD NI BN H 43725 TER
TEARHEEL TRLZE W R EE
otﬁm@ﬂﬁ%ﬁﬁmﬁgﬁbfwaUﬁﬁ
o7,
HAM 2@ U C O MABH2AFZEIC wfitﬁ®
TR DOEZIZHA SRR TR I b
émm1%%%%hb:ﬂ%& ®m&wﬂw
REDO X CHDRIEERTEF OTE BN [ JRIEK | %
%ﬁb 8 T OJF AR 72 588 T D Bk R D
IRENX R A RBLTHI LA A LT,
HARBIIE, EAMAIRTEERTE tDCS 247V e
235 MRI ZEENTEES —L21To7. ZORE
H, A ANZEZEL THBND social value
orientation 733 #MU FiEE f1 B ISR AN A T &2 D>
7o, IVBEFE IRV ORFOMRRIELL T
Rk, RN EETHLHIEE R AL

jouma] of Cognitive Neuroscience s8\Z5ZLT=.

=, NEEDRIRE2D guilt aversmn(;ﬂs,_@
@lﬁlﬁ) L inequity aversion (RINEEE D [E]EE) T

if@fﬁy‘%ﬂ%?ﬁ:fcﬁé EEHBN L tDCS T
T SMA AT SE AT B2 T R L 72355 121X guilt

aversion 721} RAL Liﬁégﬁfgfé E%Eﬂ%i))
L7z,

ST a—T 4T FEERESY, R
(social value orientation) (2% A NEIEL
—IEHOISMEME TR T 2R TR EE

=y

<BHB >

@ Flood, M. M., et al. “Prisoner’s Dilemma:
Game Theory.” Experimental Economics (1950).
@ Aumann, R. J. (2006). “War and peace.”
PNAS, 103(46), 17075-17078.

® Varian, H. R. (1994). A solution to the
problem of externalities when agents are well—
informed. A. Econ. Review, 1278-1293.

@ Smith, Adam, The Theory of Moral
Sentiments, 1759.

® FERZBINADOIL <& REIRT DA =
ALDRFTEFR — = T RT3y
EEILT=Oh ] V15K (i) T R8I BAL
21 AL DS BL LIS BE FETIL, 2014 48,
pp.139-155.

® Saijo, T. “Second Thought.” Mimeo. 2018.
(@ Kusakawa, K., Duan, J., Kobayashi, H
Shichijo, T. and Saijo, T., “Cooperation in
prisoner’ s dilemma by letting bygones be
bygones: an intergenerational experiment.”
Mimeo., 2017.

5. FERIEERHE

UdEsEamsC) (BF 21 140)
@ Saijo, T., Masuda, T., and Yamakawa, T.
”Approval Mechanism to Solve Prisoner’s
Dilemma: Comparison with Varian’s
Compensation Mechanism,” Socia/ Choice and
Welfare, 51, pp. 65-77, (2018). DOI:
https://doi.org/10.1007/s00355-017-1107-z
®© Feng, J., Saijo, T., Shen, J.and Qin,X.
“Instability in the Voluntary Contribution
Mechanism with a Quasi-linear Payoff Function:
An Experimental Analysis, ” Journal of
Behavioral and Experimental Economics, 72, pp.
67-77, (2018). DOI:
https://doi.org/10.1016/j.socec.2017.12.002
@ Saijo, T. and J. Shen. “Mate choice
mechanism for solving a quasi—dilemma,” Journal
of Behavioral and Experimental Economics, 72,
pp.1-8, (2018). DOI:
https://doi.org/10.1016/j.socec.2017.10.004
@ Shahrier, S. and Kotani, K. “Natural disaster
mitigation through voluntary donations in a
developing country: The case of Bangladesh.”
Environmental Economics and Policy Studies
(Forthcoming), 2018.
® Saijo, T., Kobayashi Y. and Feng, J.
”Common—-Pool Resources are Intrinsically
Unstable,” International Journal of the
Commons, 11(2), pp. 597-620, (2017). DOI:
http://doi.org/10.18352/ijc.692
(6 Shibly Shahrier, Kotani, K. and Saijo, T.,
“Intergenerational sustainability dilemma and
the degree of capitalism in societies: A field
experiment.” Sustainability Science 12, 957—
967, 2017. DOI:
https://doi.org/10.1007/s11625-017-0447-7
(@ Hara, K (2017) “Sustainability trend in China
and prospects of assessment methodology,”
Sustainability Science, Vol. 12 (6), pp 887-890.
DOI: https://doi.org/10.1007/s11625-017-
0496-3
R SRR, PEIERZE (201T) [ 72 —F v —F
WAL — BINTUFHEDO RS R2 5 Hefk L
SoRE IKEEYRFE], 404, 4 5 pp.
112—116.
© _EZEETE, JREESRR (2017) THEFFE PTG Y
BHL ATV I T =D AN - Ve
Uit sk o> < ) A I TAT BOEAFZE DS 18 &,
pp.109-120.
Sherstyuky,K., Tarui, N., Ravagox, M.-L. V.
and Saijo, T.,”Inter— Generational Games with
Dynamic Externalities and Climate Change
Experiments,” Journal of the Association of
Environmental and Resource Economists, Vol.3,
No.2, pp.247-81, 2016.
https://www.journals.uchicago.edu/doi/abs/10.
1086/684162?journalCode=jaere
@ Lynham,]., Nitta,K., Saijo, T. and
Tarui,N.“Why does real-time information reduce
energy consumption?” Energy Economics, 54,




173-181 (2016). DOI:
https://doi.org/10.1016/j.eneco.2015.11.007
@ Yamakawa, T., Okano, Y., and Saijo, T.
“Detecting motives for cooperation in public
goods experiments.” Experimental Economics
(2015): 1-13. DOI:
https://doi.org/10.1007/s10683-015-9451-2
@ Nihonsugi,T., Thara,A., and Haruno, H.,
”Selective Increase of Intention—Based
Economic Decisions by Noninvasive Brain
Stimulation to the Dorsolateral Prefrontal
Cortex”, Journal of Neuroscience 25, 35 (8)
3412-3419. DOI:
https://doi.org/10.1523/JNEUROSCI.3885~
14.2015

Watanabe, N., and Haruno, H.”Effects of
Subsonscious and consicious emotions on human
cue-reward association learning.” Scientific
Reports 5, 8478-8478, (2015). DOI:
10.1038/srep08478

@ Masuda,T., Okano, Y., and Saijo, T.,”The
minimum approval mechanism implements the
efficient public good allocation theoretically and
experimentally,” Games and Economic Behavior,
Volume 83, January 2014, Pages 73-85. DOI:
https://doi.org/10.1016/j.geb.2013.10.003
Haruno, M, Kimura, M, Frith, CD.”Activity
in the nucleus accumbens and amygdala
underlies individual differences in prosocial and
individualistic economic choices.” J Cogn
Neurosci. 2014 26(8):1861-70. DOI:
10.1162/jocn_a_00589

@ Haruno M., Kimura M. & Frith C. ”Activity
in the Nucleus Accumbens and mygdala
Underlies Individual Differences in Prosocial and
Individualistic Economic Choices.” Journal of
Cognitive Neuroscience (2014). DOI:
10.1162/jocn_a_00589.

Nagatsuka,M., Shinagawa, H., Okano,Y.,
Kitamura,Y., and Saijo, T., “Using Economic
Games to Investigate the Neural Substrates of
Cognitive Processes”, American Journal of
Clinical Medicine Research, Vol.1, No.4, pp.71-
74, 2013. DOI: 10.12691/ajcmr—1-4-6
Sherstyuk,K., Tarui, N. and Saijo, T.,
“Payment Schemes in Indefinite-Horizon
Experimental Games,” Experimental Economics,
16(1), pp. 125-153, 2013.DOLI:
https://doi.org/10.1007/510683-012-9323~y
Yamaguchi,Y., Akai,K.,Shen,]., Fujimura,N,
Shimoda, Y. and Saijo, T., “Prediction of
Photovoltaic and Solar Water Heater Diffusion
and Evaluation of Promotion Policies on the
Basis of Consumers’ Choices,” Applied Energy,
102, pp. 1148-1159, 2013. DOI:
10.1016/j.apenergy.2012.06.037

@) Watanabe, N., Sakagami, M. & Haruno, M.
“Reward prediction error signal enhanced by
striatum—amygdala interaction explains the
acceleration of probabilistic reward learning by

emotion.” J. Neurosci. 3400 -3412, (2013).

(%R GEHITH)

O JFERR “Ta—Fr—T A —Refit
RIZHOZRN DM A H 5L C7BRERSSHE, W H
HERBR 235, 2017 4F 2 A 25 H (FEAFRH) .
© #)ImE+, KEHRZ, A1

(2017) : Fffoe FTREMEDBLE D R 72 N L iR D
1 E R E B9 50 — S5 R IR R T M 5k 52
ELT—, HARBE o RS PN e
(FF[E), pp.1037-1038.

@ [RELRR, iR, FhfdE, EAREE,
BHEQ016) MARFE R LBIHROGE
R EBL 7 2a—Ty—T VA E - AF
BRMETOFEH] jma T AT a7y &4
—E A 2016 o ARYTA 12 H T B, B

@ _LZHIETE, 2016 4F 12 A EcoDepth2017
[Future Design] R KZ (BEEY g
B, 4 O STEIEE) .

® FELRTa—Fvy—FT P AL T RLF
— VAT LB AOIS A TREME” BUs ST
2 (ASPOS) %5 7 [Flfhax K OWFFEss, iBEr K
52,2016 4E 11 A 27 A (AFF#HER) .

(® Haruno, M., “Emotional and symbolic trust
priors differently modulate the reward prediction
error signal during trust game.” Society for
Neuroscience 2016 ([EIFR4%4>), 2016 4E 11 H
12 H~16 H, San Diego Convention Center (K
[/ 7 =)

@ _LZEERE, 2016 4F 11 A EEE VR YT A
BB OTHRSIMETNET 72 AD&E ],
T “Non-point Source Pollution Control
and Public Engagement: A Case Study of US.”
JREE SRR, PR, S E], A,
BHELQ016) MEARFR R AR DA IC XD 7
a—F ¥y —T PN ELEEK - A FRRIMET
TOREND | BREFES 2016 FRMHE S
4 p4, 2016 -9 A 8—9 H.

© Hara, K (2016) “Future Design -
Participatory deliberation by creating virtual
future generations for sustainability,” 2016
HDCA(Human Development and Capability
Association) Conference, September 1-3, 2016,
Tokyo.

- SECIRE TN S S SANASZS i d R
HOLITHT D BECSMP DA R A3 HT 155 62
FEEEt AT AR, &IKRY:, 2016.8.26
@ AL -8 M ESE 1. “Cost sharing
mechanism for a good with positive or negative
network externalities.” 45 22 [8] DC =27 7L
VA, BEARA, 2016.8.10

@ FBBHEZ IMRI 7 — 2 B0 D2 LD
TR A YT AT F—RRKFEIF—, 2016 4 7
A 1 BA I A7 4 —R RS (RE/ Ay I AT+
—R).

@ Haruno, M., ”Different contributions of
symbolic and emotional social priors on the
reward prediction error signal during a trust
game.” 20th annual meeting of the Association
for the Scientific Study of Consciousness




(ASSC2016), Centro Cultural de la Ciencia (77 /L
BT /T ) AT AL R),
FIPHEZ [ RIS BN IS <A1 TEh O T
LAl | CiNet 2R A,2015 46 A 17 H.
@ Tatsuyoshi Saijo, “Second Thought: Theory
and Experiment in Social Dilemma,” 2014 Asia-
Pacific ESA Conference, Feb. 20, 2014.
Haruno M. “Docoding unconscious social
decision making. ISM workshop on

physical measurement and Bayesian statistics.
(BERHE BRI SR AT ARl D) , (2013).

@ Haruno M. “Activity in the nucleus
accumbens and amygdala explains

individual differences in intuitive social decision

making.” (FEAF BSI B3> —#E£54) (2013).

() G2 1)

O HEEER, BAME, WEES, 1THFn
N, RNFET, B, K EEZ, EAN, &
=2, M EAT, OURE, NERZ, F
SR, PERTE -, B)IZER, IBRTE—,
HFoL, NMEEE, MIEER, &Bol
FEERAGIVBHC 21 Hfdoitafy: ) ShEE
(2014) pp.139-155.

@ IR, RIGHE, EZERE, KT8,
HAE -, BHESL, W5s, RE#HR2, H
i, JRERRL, BIEEL, FEARER: 7
a—Fp— TP - LR E RE TS
ShEE5 (2015) pp.1-26.

(D]

R — U5

http://www.souken.kochi-
tech.ac.jp/seido/index.php

T =% =R —

(D Yayan Hernuryadin, Y., Kotani, K. and Saijo,
T. (2017) “Time preferences of food producers
between fishermen and farmers: Do ‘cultivate
and grow’ matter?”, Kochitech, KUT-SDES—
2017-26.

@ Shahrier, S., Kotani, K. and Saijo, T., (2017)
“Intergenerational sustainability dilemma and a
potential solution: Future ahead and back
mechanism”, Kochitech, KUT-SDES-2017-9.
® Hernuryadin, Y., Kotani, K. and Kamijo, Y.,
(2017) “Time preferences between individuals
and groups in the transition from hunter—
gatherer to industrial societies”, Kochitech,
KUT-SDES-2018-1.

6. WFIUAER%

(OWFgeEH
PEf4 =% (SALJO, Tatsuyoshi)
BN TR KSR R« ~ R A N - H R
WF e %5 : 20205628

QW 5e s
I ez (HARUNO, Masahiko)
[ ST 5T BR 8 VR NG R 1 W SR A - X1
HOBAE A A IF e 1 o 2 — i Hom S @l o
JEEE « BTG R

WFge3E 3540395124

B{& 5L (SHICHIJO, Tatsuhiro)
KIRHF ST R - AR 5 R (PSR ) - i
e 2% 5 : 40305660

/NG TR (KOTANI, Koji)
A TR R 185 - v R AN B
WFge8 25 80422583

JR FEHER (HARA, Keishiro)
KRR TR ekl - s
WF5e# 3% 5:30393036

HH #< (TAKEDA, Hiroyuki)
KB T2 52 R « ST
WF5e3E 35 : 00638512

7B BT (UWASU, Michinori)
KKK+ CO FHA o —  BHTUEHd%
HF5e3 35 : 50448099



