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Psychological foundation of human large social networks
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This study aimed to understand the psychological underpinnings of human
large social networks. First, analyses revealed that individuals’ social networks were structured
in several communities, and there were large individual differences. Second, | developed
psychological tasks to measure the social cognitive function as a factor to explain the individual
differences in social network structures. Furthermore, | examined relationships between the
performance of the tasks and social network size and structures. The results suggested that the
social cognitive function such as theory-of-mind may not work as the basis of a large-scale social
network. However, there were no clear relationships between social cognitive function, such as
ensemble perception of crowd” s gaze direction, and social network size and structures.



¥ X C—19,. F—19—1,7Z—19, CK—19 (@)

1. WFERMRUYI O &

AN, KRG 22 ER L CTwv b, KEERERA Y F 7 — 27 OB S
PICT 52 Lid. NSO Y b ORI Z L 2T 5720 Tk, RERIHR LI
RS ICENT, Lo NEwERLicAdx 2| 2o EELRFHETH 2,

K I A DR Z AlRE & 3 2 DB AR & L < BERM I, O 0BG oHLE: &
W o, FEDLEFAI LSRN BEEH I NTE 72 (e.g., tE2MN{EE Dunbar

FHEAMIERAIBEEE & KR A2 A v b7 — 27 & ORICEERNICEE S n-BE IR T hTn
e AT TR, hF XG> S B % 5l A2 BEJ103, BB nfthE » ORI 5 /N
BREENAr Yy V7 =2 D% 4 X% TFHIL 7225, BEE O tE 2 &0 KB 220 4 >

F7— 2 D% A4 RITFEIL TWind o7 (BB, 2017 ; Stiller & Dunbar, 2007), PR E 23
FAM IS T N WEHIZ, DB E Vo s [HHEA ] DSMIERAEREDS., AN 72 A
AR E L LEOMNABERZESICIIIFMENTH 270 TH L LEZLOLND,

A O FRANE IR LA ENT 2 RN IZFIR 238 2, 2 D720 Ak, o (B,
I Ia2=74) KT EREDEMUIET 2 [WER] O SWERFIEREEZ D B, Zhk
e L EROEMICHE L KB RS04 v P 7 =2 2B LT3 e EZ b5,
T 7z, RO TR, =V F U T 4 RN AEIFED T2 (Hirashima & Igarashi, 2016;
Ishiguro, 2016), KR4 v b7 — 27 DK ICE W TRZTHEIBZRFT S LT E =,
L Ly & 0B 2tk SEEHIL L DB R 7 = X 23 S 22 Cha vy, KHIEE 7tk 210 4
v b7 — 27 OB E, FEERI A EEMICK L, EIFWIC IR EE AE & LK
INTn3,

2. WEOHM

AMZEDOHMNIZ, NEALDOLRBY THIERNAY P T =27 D% 4 RICELEZ YT, K
BRIt X 2 2 BN AL A D= X L EHLMICT 2L Th B, AFFETiE. %
FTRICECTHRINICERINT I hd o AN A Yy + 7 — 7 O ICE R 24T, #HE
fthF B3 2 IEHR A SRR T 2 TR O SMERRIEREIC X > T, B pa 12 =
T4 ~DFE MU CRBEE AR Ay P — 2 2T 2 L WO EFAREEST 2, Bk
Wiz, LT o 3 Azttt 3,

(1) A=Y F ity b7 =27 OREEDORE

AL EESRDBD %2 b 2MWEL ORI NI HEEN LYy P T =213, =V FAp v T
— 27 XiEng, [NEFH] OdSMRMEEZ R T2 0a s =T 4 CHiET 5 L w
SAMEDETADHHEE LT, A=Y Frtry b7 =22, O3 2=F 1 okl
NTBZL2EPDIVLERDH L, 22T, K1 TE, =V F 2ty b7 =27 DG
WbIcRETT s 2 e 2 EHE LT,

(2) AN OHBEABEAEL N—V F L dy P T — 2 D4 R - & & o

foe 2 cld, 9. EkoWFEICE W CHEERMICERE 2&XE 2H LEEI LTV S, i
D% Gt A B AR RIRRAIBRRE IC oW, HMIEMEO AR Z BT %, £ LT, =V I
AV T =2 DY A X - gL OFEEZ G 5,

(3) [3EER] DHAIRAMEAEL N— YV F L d Y P T — 2 D4 R - & & o

U E DI % RN 3 2 [EER] OfESRIEERRIBERE IC D Wit HIEE 2 H
RAINTOWhAED ol FZ T IFE3 TR TV Yy TAVAEOHERIGH L 7-3E 2R L.
NV FN Iy F T =2 DV A4 X - fEE e oEAZ BRI 5,

3. koG

(1) <=V Frzy +7—2OlEOBET

A=V 2R =2 EHO, KPEERNRICAA=Y FLpy T =2 DHIEZITiR> 72, [0
BHEETHA] DA = v BT RTCTYR MNPy 7L, MEZELREEDO Y F 7 — 27 Fofth
H & OBRIE (GRWGHER or B9V ERY) G L7z, X 5ic, fhEFE L oBRME GRuVHE. 55
W, MR R L) ZEEF L7z, T Cld, BIEE S & BT ZER L, 59O - 38w
MHZzRZThoBREICO T, 34 X (M) BLUOEEREEZEHL 72,

(2) AN OHBRABEREL N—V F L dy P T — 2 D4 R - [E & o

¥4, e (Stiller & Dunbar, 2007) THW S L7z, [FHEA OHARIEEAERE] (LD
5w 2 HE T 28 TH % Imposing Memory Task (IMT; Kinderman et al., 1998) %GR L |
FvIA VIHESHDO AN ENRICHEZ LML 72, BME L. EHERINERO A Y
DB T AHESH AR L 72E R =) —% 2 MW7, ONAMEMEA RS EE M
B, WRBEROIEH X, LOMIOREN ZHE T2 720 DESMMFIEE &, — %k
TERE ) % B 2 L RE I N HEMFIEE 2R H - 72, LMD EFKEICHIGL 72, 1—6
RECOHEACTHEEKEIN TV, Ric, 1D =V F Aty b7 —2OHEICSIML 72—



WoREHIC IMT #EfiL, =V Fnrty b7 —20% 4 X - gL, IMT & OFEZ K
L7,

(3) [HEN] DHDMRMBEREL =V F A Iy P T —27DH A X - i L oE
FATige i, THEER ] O SRERABRE D MIEE IR I N T d o7z, £ 2T,
ZE3 Tl thFOEMR L VI AERD 7 v ¥ v T AR HIE 3 % 555 (Capozzi et al., 2018)
ZICH U, TR 2T 2 EZHREL 72, 2L <, WK 1 LRKOFEZH .,
N—=YFNFy b7 — 7 OREGEEREGE L. SR O S RRAIFEE O HIE HRE O 51 L o B
ERETL 72,

4. WFFERE

(1) ~—=VFrtvy b7 —7ofEEOW

BRI D R 272 114 Z DT — X R E Lz, HEE L AL & —DEREICHES
T, BV B LB OHATO AV X = ORI AR A Y P T =2 DY 4 XDa I a
=T ABEREB L, BEAMEEZH G2 la=T T AT Xaick o T, fHAD Y-
VIFIAFy T = hbala=T il LT MEEL2EDLHRLEL 3400
HREINh2aia=T108EA v L, BIEZEETLDaIa=T a5 Lz, £lic,
— VIV P T =2 DHAXBIUa I 2T s RoiddmEerd, £/ M1ic, =23
2T ABDOER YT nalam T ELINZ A=Y F ARy P T =T DRl EIRT,
FATHRE DAL L [FRRIC, ADF Y F 7 — 27 % 4 RITIT KR EREAZEDLRD 3 2 & osiER X
Nize $720 AAZHY ELHEN Ay P 7 — 20, AL MhE 151 oG THITTw»
20 X0h HAPEROaI 2T A ICHTET 5 & TREELIN TS Z ERHL
Ehhotz, A3 22T A RICORERDGEBHY, v b7 =27 % A4 X LERRIC, BAZERK
TV LR S 7z, EEIFRSFTOMER, Wi (B=1.92, SE=0.87, p<.05) B X U5
WilbiE 2 &b a2 =7 48 (B=3.8746, SE=1.24, p< .01) Db, [ KR EES

M4y b7 —2 ) ST 5. B ‘ ‘ -
%é\ﬁ?i:/a\ﬂ"]% v FT— 2 DAL X H RLAR=YFNRy NT—=T DY A XL 3 a=T ¢ FOlHE

FHIL Tz, T @7?%:% L. Lo M SD Median ~ Min Max
%H%t "SOf:%%D:"X]‘@%\N?i%H’J% Sy FT— Y g R
HIBSRE DS, BRI DTER AR TH 5 2 FARTE: os om s . .
LEEET DL, KBRS v b 9\ L 37.99 20 4 . 5o
7 — 7 DM L LT, SBDOB W =TT AR
W DM % BRI LIRS 5 4E S gFR RO 442 239 45 0 15
AIBEHE 2 U+ 2 C L o gt R HOAE 392 167 4 1 1"
AN,
A — S
¢ — BLE
Eod
% 10 ‘
o || h .
BOEBICETC T ST (K
B
ﬁzo
M ‘
i | | T .
6 9 ;'E

3
FUWHICES<CII2a T4

X1, =Y Frty T —27 ORE, KAZRWE, KBIXSHOHEFICE S a3 I2=7 1 ok
TR LERT, KCIE, HEEFEED =V F Lty b T — 7 ORERTRT,

(2) THHEN] OSSR L =V FA Yy P T =27 D% 4 X - i L ORFHE

455 4 DEEHED S b, HIEBNICEE L, 220, ¥ T4 A7 74 ABRDoNhh o7
DT —RENNRE Uiz, WA AP REIX, 21—69 <o 231 &4 (B 112 4,
1194, F¥H45.8 %) TH o7z,

B2 - FHERMEH O S ER/KEEICOWT, MEROTVHMEEMN L icEH L (K 2),
MERICOWT, 2 (W) x2 (EFNE : 52 vs. HERIM) x5 GEIKE: 2—6R) DR
BRI 21T o 720 ERHEMIEHICOWTIE, B/KEDIHHDIZ I AME/KIHEL Y b4
HRE L E W) R, BEmAEEE B L ARTH o7, 7277 L. B4 Tl efT

I
0

o3 op



MR O#E (Kinderman et al., 1998) & 70% -

—ELRWHIRD o770 IMT O 60% | —leee @Z@
TUPICOVTIE, SBDE DBBREE g | o BERA ()

EREE (B
FXEE (B

28T 5, i
RICIMT &%=V Frrpy FT =2 arg
DF A4 Rk L OB E R L7, 5 ﬂ
BRI, 69 % (Bfk12 %, LtEs7

%‘ %i’;j 19.4 f;:‘ SD = 2'1) "C“Z@Of:o 10% ;1
DR L X~ F gty FT—2 D T . s . 5 .
YA X - R OBLE R AT L 2R % Kot

#2187, IMT OESHRED R 1T, B EDHER S L 0, BERKEDES - HEIR
BORBEALR 7 177 S A X0, MHORERO LS (25— o
ala=T A BERENHETh- T,

DFEHRIT, A2 2 P OECHEIFRIERE L. 2R DOMmE & ORGP, EEDMmE > &AL
INBEMOIEAEMR L L CEEMICIIEEL T nwI L 2RBT 5, 7277 L. EITHE
(Stiller & Dunbar, 2007) & 1358720, IMT OE&HEOE X, BOfH 2 & THEam st v
FY7—27 L ORICH EOMEZRE R o724 v b T — 7 %4 IO TR e THFZERER.
SEEERFRRE D IEOHBEZ R L7228, 23 2 =7 4 B onClid, HERERIIEEClih s
-7,

2 DFER IV, LoMEmE o7z [HHEAN] OESMIEERIBERE X, 3Vt 2 &ttt s
A4y b7 —2 0L UTHEREL TR WABEEZRIR X L7z, 7272 L, IMT o %4128
RINnTwrnwz b, 9 2 OFER - BRICOWTIISHR I L R 2 RGEERHLETH 5,

K2 ODBEEE L N— Y F Ny T =T DY A X - fEE L OB (IEAAHE)

1 2 3 4 5 6

1. IMT{& &BRfiF —
2. IMT ¥ FEPRAiE 276 " —
3. Stk -.009 -.196 —

Xy hT—=7 YA R

. BRI .013 -.124 398 —

5. BV -.066 .004 382" 576 —

aAla=T 48K
6.  HRUGHEE 071 171 .180 392 484 ™ —
7. B 051 .094 163 345 350 493 ™

Y p <.01."p <.05.

(3) [3EER] DR AMEAEL N—V F L dy P T — 2 D4 R - {E & o

KA 10 L 033E 3 i L., Edof s X O 1 L EEOHESHA Y 7 —27 ol
FEHEICHYHAY, 7ul LR HOH o721 407 —2 %%, 94 (BiHE24. &
T4, P 207, SD = 0.67) OF—XEHHHRE L, SHUR - DEIRD RS 5 %
2— bR AFTICB T B IERICHRE ., #HEWA Y P —2D0F A XBLPaa=TF 15
DOHEZRE L7z, WTFNOHBE b AEETCIERL., £/, VY I3 A4 XN E w0, HHE
RED BWEHHEXEDOIED IEFITIAD 272, #FFE 3 Tk, [WER] O#HESrFEMERE L X —
VFNLF Y T — 2 DF L RCREE L DR#IC O WCHHE R SR A B AL W W B,

K3 AMEMHE OB O T Y T GEIIIE &SR v BT — 7 FREE & OFHE

Fv hU—27 %A X aAIa2=T 48

TR VT 55O Y TR IR
ZHIRDF 22— & 72 274 TOEMIGRT -.186 -.032 -.041 -.091
DECIRS ¥ = — & 72 D FRIT O ESRT -.108 048 -.049 -.106

RT: Reaction time.

4) Lo

AFEIZ, Ay b7 =209 4 XOBE O, KEERG IS %2 2 5 DHEEE %
BHOPICT 22 e HME LR LI BVWiltRZ &0 =Y F Aty P 7 =2 200 L,
32T 4B LINTYEE, $7. 23227 A BITITEAERD B HEHL I L
720 WESE 2« 192 3 <l TRHMEA] TRHEM] kA0 AIKRE % HIE 2 2E % R - BHFE
L, &4y b7 — 27 gL oB#EZRET L 72, ZORE, LDoMERE o7 [HE A
DI EWFRIMERE L, i 2 DA A Yy P 7 — 27 Mg L CTHEEL T WalREN:
DIRBE Nz, 7277 L, [WHER] OEAMRERAIBEEE & A0 A v b7 — 2120 TR 7B
HARINE o7, SHROMIETIR, HAEMFELE LTHohd vy 734 XEHERL, K
M CHELZETADZ YW WEET 3 02 H 5, 72, MMFHELIT V., MR
et A v PV — 27 OFERICHE L RITT D5, KRR EZRIEL T HERED 3,



<53k >

Capozzi, F., Bayliss, A. P., & Ristic, J. (2018). Gaze following in multiagent contexts: Evidence
for a quorum-like principle. Psychonomic Bulletin & Review, 25, 2260-2266.

Dunbar, R. I. M. (2014). The social brain: Psychological underpinnings and implications for the
structure of organizations. Current Directions in Psychological Science, 23, 109-114.

FEOKEE (2017). fh#HRAE D O OEERA L2 A v P 7 — 2 - 4 Z—HERAKREE
ERRE L WGT W DESAREE, 11, 29-39.

Hirashima, T., & Igarashi, T. (2016). Cross-cultural investigation of Social Networking
Motivation Scale. In T. Igarashi (Chair), Social Networks in diverse sociocultural contexts:
Parenting, psychological adjustments, and networking motivations. Symposium conducted
at the 23rd International Association for Cross-Cultural Psychology. Nagoya, Aichi, Japan.

Ishiguro, I. (2016). Extroversion and neuroticism affect the right side of the distribution of
network size. Social Networks, 44, 219-225.

Kinderman, P., Dunbar, R. I. M., & Bentall, R. P. (1998). Theory - of - mind deficits and causal
attributions. British Journal of Psychology, 89, 191-204.

Stiller, J., & Dunbar, R. I. M. (2007). Perspective-taking and memory capacity predict social
network size. Social Networks, 29, 93-104.

5. FERFEEHLEF
Ciestans) GO #F)

Craf) GHefh)

(D Hayakawa, M., Hirashima, T., & Igarashi, T. Putting yourself in the others’ shoes helps

read their minds: Embodied cognition promotes reading facial expression of emotion. The

20th Annual Meeting of the Society for Personality and Social Psychology. 2019.

FEOKER - VAT AT theBfR MR E & 5 X 1 =R 4 (1) L&Ay b7 =72 -

fthr & D B b - BRAIBEARE 15 H L 72 PImAvtREt HA DR 82 [AIR 2. 2018.

B SE4 - e RER - ot #h ZERIRE RIS IC X 2 SR L3t o O RTIRAE D HEH

ICRAT TR HARE S DB 59 R4, 2018.

@ Igarashi, T., Tamai, R., Yoshida, T., & Hirashima, T. Are lone wolves more sociable than a

wolf pack? Loneliness and friendship selection processes among first-year undergraduates.

HAM 2 O H2EA5 59 [BIK4. 2018.

B OKER - AR i HARGER Imposing Memory Task (IMT-]) @Bd¥ (1) —— 0

SHITE 7 I Rr i o FE TR 7 ARG HAtE 2 0 HEAAR5E 59 K4, 2018.

(© Igarashi, T., Kato, J., Shiraki, Y., Hirashima, T., & Tamai, R. Chasing stars and confirming
alliance: Two effective strategies for learning social network structure. The 2nd Australian
Social Network Analysis Conference (ASNAC 2017). 2017.

(@ Igarashi, T., & Hirashima, T. Generalized trust and generalized social selection processes
in social networks. HAtE&OHE A4 58 [FIK4. 2017.

FE KBRS - fitfE #h Seeking a sense of power or security from personal communities:
Motivational basis of community affiliation. HANtEZ& DR 4E 58 K4, 2017.

®

©

©

(ME) GF1)
O FE KB BEEAHM OS2 G (70 SEM)—E5aii—— Ak B - 175 B (&
&) g K32 - & k- B RER () LDHEY - ekl o-vodEiftles ) v
7'—Mplus i€ X 2 E—— F 7 =+ ¥R pp. 135-144. 2018.

(PESE I PEME)
OifERI G0 )

Ok G0 )

(% Dfz)
R— L= VA

6. Witk

XEMAEIC X 27813, IEEORR EBILICBVTEMT 2D TT, ZD72d, MIEOEMLIITRREDOAKFIC
DV, HOEFEFICHE SO TEHAL, ZOWRBRICET 2 RS EMTE. MEEEACEBEINE T,



