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How can People Continue to Cooperate?
-An Examination of the Cognitive Foundations of
Sociality under Uncertainty-

(Received January 11, 2024)

Tomomi SATO

Humans are social animals and live in cooperative relationships with others. The purpose of
this study was to elucidate the cognitive mechanisms underlying the maintenance of cooperative
behavior, which is important for sociality. Previously, the cognitive basis of sociability was
considered to be the ability to infer others' mental states correctly. However, since understanding
the mental states of others is in principle uncertain, the basis of sociability is thought to be
the recognition of uncertainty in one's understanding of the mental states of others. Therefore,
in this study, we constructed a new social interaction task that incorporates uncertainty and
continuity of others' mental states into the Prisoner's Dilemma and examined participants'
cooperative behavior. 10 game experiments were conducted with 66 undergraduate students in
which it was difficult to maintain cooperation. We analyzed the transition patterns of cooperation/
noncooperation, the degree of liking for the partner, and the positive attitude toward cooperation/
noncooperation, all of which were classified into two classes. The results suggest that two factors
contribute to the maintenance of cooperative behavior: a positive prediction of cooperation that
the partner will choose to cooperate, and the perception of uncertainty that the prediction may
not always be true. The results also suggest that the perception of uncertainty about the partner's
prediction of cooperative behavior may suppress the occurrence of conflict situations in group

work, even when the partner is uncooperative.
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RIEEINT WD, 4, BUPAGOIEWEFEAICAN, WHEPE»IC (B
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xR ATEI M 59, [ O CRPREEDIE L WHERL] 7253 OREHEICLZD 20O T
HboZ)THDU L, ZORRNIHEEORIIERIZ 2 L13E 2T VFHE, SEO[R-
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OHEMIHEEST VDb LN\ LEERETAREN 224 M O LR IRRE D Fe ik 70 i
REMBOCTUIHEEICF 5T D EE2ON L, EE, [BUTASOFTHE WA A
WEEERMERR T REAZRZ] LI E, [FTAMPBENTZ L2 ML RWDIZFHA
R LHETLCEEb R VWEL, oRELOBEEBUBICHEY KT TH A,

ZZTARMZE T, ME O LAIREBOIMRILFEHMICAHEE THL L, ZWwRIZ,



NI LT A LR TELDON? 13
— REEFEWT O % 3 2 5 M OKE -

i O OHREICE T2 OO EFEN 2T 2 ettt 252 L
LI 5,

E NSO IR IO WTAEEEOBIL D LIRES L72WRIE RO T v, fist
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TUNBIET] LV BBIESHIATENCO L2 THH ) 2 I TLNBIET]
EELTWHTERNH L 2L, ZOEOFEEIIKEX\W (Aronson & Linder, 1965) .
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ATZIRLZBAS o BARIZIE, 3HOBMEDV T, ESIEFMMOSINE ©FE >
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L7zo =23 10080 RL, EFEEFEICEETS (7)) 2EEL 22w GERT)) %
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W =T HEIRL 72OV T NN T T ITANR=- N Ay =T %ll LT SNz, £
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Table 1
LCGA D& e et

7)) . 21~
Tt - It DHERS FF~DIFEE DHERS W) - FEb )

TR 4 D HEFS
2 classes 3 classes 2 classes 3 classes 2 classes 3 classes

LL -419.511  -414.924 -889.293  -847.962  -1057.323  -1043.1
No. of parameters 7 10 17 21 17 21
BIC 868.350  871.744 1849.809 1783.907 2185.869 2174.183
SSABIC 846.312  840.262 1796.29 1717.795 2132.35 2108.071
Entropy 0.807 0.682 0.911 0.938 0.908 0.802
Adj. LMR-LRT 24262 234761 156.361 78.006 102.889 26.843
P 388 017 036 216 .101 508
BLRT 26.192  245.081 165.691 82.66 109.029 28.445
P .000 .000 .000 .000 .000 .000
Group size Cl1 16 15 36 6 16 30
% 24.242 22.727 54.545 9.091 24.242 45.454
C2 50 9 30 33 50 29

% 75.758 13.636 45.454 50 75.758 43.939
C3 42 27 7

% 63.636 40.909 10.606

%5 - FEBANDOEBEHEDHERR /N2 — 2

LCGAZ fTo 7ok, ETNVHEAEIIBWTIZRD27 9 AE 7V IEBICHE 78
2185.856, kD37 7 AETIVIEBICIHA 2174183 CThH o720 LMRIE, 27 T ATH
37 I ATIIAEENAON L5720 BLRTIE, 2275 ATL327 FATHOHEENR
b7z (ps<.001)o 37 TAREL 7 TANTHEET Y TVDI0%D 7 T AN LT
Zenb, 2707 RE LTz 7 IALIIEBEDS—E TR oo ENloTn5E
EG, BmREUT (164, &Y 7Nm24.24%) & L7z 77 A2 Z 1A 10
Eifﬁt%’]ﬁﬂé# Mozl Ens, miEER 604, &% 7VoT75.76%) &
L7z
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Table 212, W71 - RTINS — > D7 T AT LD, HFENOHEEOHRE /S5 —
YD0r I A, BILUHIEBIINORBIEOHR XY — > Dr T ATONEER LT,
W1 OIS =2 D G AT LD, PO EEOHBE Y - D7 TR,
BIUWH - R I~NORBEOHRE Sy —> D7 FATOANEDRY ER SN0 -
72 (FnZFng*() =0.199, n.s., x> (1) = 2.441, n.s.)

Table 2
W1 - W DM 2 —v D TR D, HFE~OIEEOHBE X2 -, LU
73 - FE ST~ DRERRIE DHERS < & — v D NEK
HFE~DIFEE W71 - It T~ D REkR
I EUT EMER MRRMEUT  RERRIEAER

W - IEW I OHeRS W IHERE 10 6 7 9
et 138 26 24 9 41
Al 36 30 16 50

HERMOMEREE, FHORAERE, HEMOIEMEM S X ORI OIS DWW THBIR B %
HH L7z (Table 3)o £ O#ER, HEMOIEFEL & FHOERZIZIEDOMHBEA A S Mz,
HEW D IERENE & T OEF S IEOHBEDS A SNz 2, HEEEW IR T
bTUTO®E L, EMEISCANIHEN T TFRTHEHNZ EDPH LRI R 272,

HERM DR DB WEEHEM O IEFEEDTE N Z L SIS NI o 7288, FHIOMEREE &
TFHOIEFEROMIZIIFEELHENA SN o7z FIIZBE L TIE, MEEE =D
LEFoTIEMELEVEIRVZ RV EPHL IR 572,

Table 3
HEMOREERE, TG, #HMoEMEME, FHlo RN IO W T oBIRE

THIOTEEE  HEHOERMME  THlo IR

HEH DTS 827" 3477 —
Tl Dt — 325" 204
e o 1E 1 — — 547"

note: p < 017
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Table 4
1 - G DATEERS < 2 — v, MF~DHBE A2 — v, 1571 - FEW 1~ DRk <
g—v o0, 77 ZAEME, HEERFEZE 7 7 ZOHE (¢ BRE)

mean sd il H i pfE
W HE O REEE 0.664 0.078 -1.646 64 105
FEb I8 0.703 0.082
W iiErs THOREERE 0.647 0.082 -1.672 64 099 T
- o A 0.689 0.088
TTEMERS S 22— A el HEMI o EREN: 0.444 0.285 -2.087 64 0417
et 1 EEm 0.592 0.235
WERE  THlo EREE 0.285 0.229 -2.164 64 0347
EIR WAVl 0.433 0.242
rEUy MR OREERE 0.708 0.072 1615 64 A1
U EEHMERE 0.676 0.091
HEUT  TlOREEEE 0.696 0.076 1.817 64 074 7
HFE~DIFEE D i EHER 0.658 0.096
NR—=v FEUy o e 0.608 0.231 1.869 64 066 T
U EHER? 0.493 0.269
EUy THloEE 0.410 0.246 0.475 64 637
TR 0.381 0.249
Rl U M OTERS 0.694 0.092 0.023 64 982
TR A 0.693 0.080
MU T OMEEE 0.683 0.100 0.208 64 836
W - I~ TR 0.678 0.084
B D <2 — v U #HEH o EfErE 0.613 0.239 1.023 64 310
TE MR 0.538 0.258
FmtEUT Tl R 0.507 0.287 2.103 64 0397
TERR PR 0.362 0.223

note: p < 107, p<.05"

B - FRIOHEE CHE - FAOLERMEOT S DEN

DAL T N2 B DHEFRFL T B AL D b, FHIOMERE, HEHoIE
WEVE, B LT EREED =5 72,

HFENOHEOEG S —ET o T o £72 8425 N2 bI3MHFAOHENS—EH L T
WAL D b, TRORERERE & HEN O IEREMED S WD S - 72,

S50, B - I~ ORBIED T S H—EETH > T b T2 L5 N7z 6 I3 kR
MOFESIP—HLTWZALD b, FROIEEE S, 272,
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e AR E D N BHIIHEFEO NI AT, RICHFE %2 H T 22D To Tl
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HELTWA I EAVRIB SN,
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DLl Z e B RFIZETIE, &0 LHIREICE T 288 O FMOATEEEDS,
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