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Abstract

The “information society” that began in the second half of the 20th century reached a higher
level in the 21st century. In today’s society, not only high-performance computers and their
networks can make society more efficient, but also artificial intelligence (AI) technology and IoT

(Internet of Things) technology that connects everything in the world to the Internet at all times.
But it has already deeply penetrated our lives.

Under such circumstances, the academic area that is now attracting attention is “Computational
Social Science”. Computational social science is a complex human behavior that has been
impossible until now by analyzing the large-scale social data acquired through a digital network
that has been spread through advanced computational science. It aims to elucidate the social
phenomena quantitatively and theoretically.

It is expected to open up new possibilities for elucidating the formation process of personal
feelings, social norms, public opinion, etc., which has become a social problem in recent years,
such as social division, weakening of social capital, and intolerance. The However, on the other
hand, there is a fear that such a method will invite a monitoring society or improve the
manipulation of information, and recursively expand the problems such as the division of society
mentioned above.

This paper considers the normative problem of today’s Al / IoT society where science as a tool
to elucidate society and social dynamics are nested, using computational social science as a

keyword.
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You can't Impeach someone who

hasn't done anything wrong! 11-01-20 52316 287061

ISIS has a new leader. We know exactly

who he is! 11-01-20 42212 243303

Oh no Beto just dropped out of race
for President despite him saying he

was “born for this.” I don't think so! 11-01-20 34394 193536

This is the time for Mexico with the
help of the United States to wage WAR
on the drug cartels and wipe them off
the face of the earth. We merely await
11-05-20 48121

a call from your great new president! 193525

The Greatest Witch Hurtt In American

History! 10-31-20 37849 181124

Just finished reading my son Donald's
just out new book “Triggered.” It is
really good! He along with many of us
was very unfairly treated. But we all
11-09-20 31848

fight back and we always win! 177054

HAPPY VETERANS DAY! 11-11-20 30829 169182

Stock Markets (all three) hit another
ALL TIME &amp; HISTORIC HIGH
yesterday! You are sooo lucky to have
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Spend your money well 168440

Wow! Was just told that my son’s book
"Triggered” is Number One on The
New York Times Bestseller List
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Congratulations Don! 163741

Thank you to LSU and Alabama for a

great game! 11-10-20 19333 156912
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Abstract

In this paper, we consider indirect reciprocity which is an important mechanism on the
evolution of cooperation asking why the humans can voluntarily cooperate with others in social
dilemma situations. There is a severe conflict between theoretical studies and empirical ones in
the aspect of what information is required for assessing others. Theoretical studies claim that
complex information should be required because an assessment rule using behavioral information
only cannot have an evolutionary stability while empirical studies object because many
experiments show that they may not proceed such the complex information. Here we analyzed a
private assessment system relaxing a public assessment assumption which is unrealistic but often
used in theoretical analyses. Its rigorous analysis is extremely difficult because the private
assessment system must solve a system with infinite equations. To do so, we introduced another
assumption to solve it strictly. Moreover, we complementarily performed an agent-based
simulation to confirm a reliability of the solution due to test the effects on the solution of the
assumption introduced. As a result, we show that an adaptive norm on indirect reciprocity to keep
cooperative regimes in a private assessment system has different features from well-known norms
considering in a public assessment system. We also show that the staying norm we defined for
resolving the issue actualized in the private assessment system has a superiority. To confirm our
result empirically, we conducted subjects experiments and tested allowance of the staying norm
statistically. Integrating theory, experiments, and simulations to explore an adaptive norm on
indirect reciprocity may be possible to provide a new contribution to computational social

science.

20



1 oI

HAEREHRICB VLT, Hint oK a i
OFFICHE L TEELR My 7 TH B, Himk
KR 0T E, BB sikam e S L, LIELIE
BANZBEZIHET 200, NRPAREZE
O AREEETH B L s, WHEHIIC X -
THiETE 2 AARYE L3R D, FIRSERMN
I, BB, EEGRIICHE L IRREE IS
WTHIZERB LR TR bRV, —F, Fily
WrZIFNR 72 HES I & > T— RSN 2 b DD,
LIZLIEFHIL Ao zBHRICL->TESN
%, stEALSREAR, BB L L TZzN
ZEZLIMET 2 I ERHHER L 3w 2d D
O, HEREFILOHA L VS PEY ZIZBWLT,
Wil evlaetE 2Rt L 5> 2 LIS L%,

Afacix, MELEMIC X 2 oErEc
BT INE TRIZL TE R & SR
OTEHEEID 5 R, AR TUE CHEZE L 72K
A - Il —vay - HIFOKFEER
WCANTL, Fire b HEORE L ZORICO»
THET T 5, B EN:Z BT S & 2 B % e
T3 L, o Rics» CERELR T —
v Thb, BERNICDHEIENICDERETROE
ErdHs, LrL, 20637 LHEENRA
REFhoTB6T, RICHEmEEFRICB T 24
R RELREESA LGNS, ZOREITIEHE
DHABFODBUETHL DD, IhETHo%k
BN ENT I lah o,

Bz, BERPIRICE VRO R D 72
ICEDPN T & IKED—D2 T H DA E I
FHL, ZhEED W R Z DN Lz, Z
DGR, MR IC B L TH % S 72 5 T HH
F, AFHERICB T2 ZNE 3RS R 2K
BEETDLEEZHSPIC LI, 2ODHTDIz0,
Box FERMBITE S 2 21— a v 25N
Wiz aETe & FARYEEA R 13 BR e B AR AT IO IR
R REEDEES 72 T, FRERAVICIZITUN 22 25 H7

21

Wy H8&k2% 2019
EBLEDBEZIR, 22T, MAOZYMEICD
WTEZ—YV Yy bR=ZA -y Ial—varzH
WTTHRT 208N H 205 TH D,

TAEHI R DO 5, ThE ToOBRIET
BRRT SN T I ah o e fie BEICEH T 546
BErHe» Lo, 22T, A lkEnzH
I (Staying) &AM, BEERIOMG © & 7%
59, HIAMARZBIEIZ O W T IR L7, [
HEEHEOINETDIRE A EDEILEDHT
i, Bfiic ko TEoBEELHM T L EICE
DEWRAE VB2 OWT, Z OBUSIER I B8k
W RE DD Dol L LEEREIZZh &
Be 2 EFr ClEWE B9 2 AlRetE 2~ L TE
b, ZhZMERTRL, bbb NIXERO I
FFx BT E BRI B E ERE T2, %
DGR, FAREHL T E L o 2 ERTERIET 2
BREINTDAL LT, BHHEH O TH 5 T
Wiz BEHT 5, L7y —AREIR TR b
A5 EERBEMVICHS 2T Lz,

ARETIE, 2HiicB v CHEE L HIEOWE D 5
HEHEETREO ChE ToERICO O THE T
%, 3HICEVTIRREHEROMERIITE > 2 2
L—va v ick 2RI TR s, 4
FiiIC B\ TR R BLEL O 2 24 I B 3 2 R FEER
DiEFREF LD B, REBEICHHEICE W AR
PG L EALDOWMEZ £ D & 5 ICiiE L Bmz
REL S 20Ic o0 TERT 2 L EbIC, i
Yial—vav - EFORFEERAT 2 EE
DWW CEMEE AR O SUIRD & LB AT 5,

2 [MELEEIIZEO N E TOER

N DM ORI TR THEE 2 2 &5
7FEHO—o2 L LT OEMIEHI T3
(Seabright, 2010; Boehm, 2012; Harari,
2015), chiE, AP EWicH LA 2 LT,
BT EBO DAL 6T, EHstay AT
LOMEEERICL, XHMSZAGL A2 T



HEWY Ly < ISR A BE O R R RRE ¢ B

= ART T4 TTHD, Tl NITEI L1,
HSRRECeEm EDa R b, b3 0iEddih
ZIRRELL, hEH DV IEFHE Y AT LICEANE D
72 59478 (Hamilton, 1963; Trivers, 1971; 11
£, 1990; Nowak, 2006; Sigmund, 2010) %48
T, AHNWEEZERT 25E, BUTENZEM
R 2 R v, R SHT BICiEA
SO ENELE T 2720, ALV EAD
BERDPHINCEFET 206 TH 5,

D& Rl IFE#HE, BENEIERL R
D% B D —EOEMIIEEE T Dl #F5E
LT #fEo A 6 FLEY (Wedekind
and Milinski, 2000; Milinski et al. 2001;
Milinski et al. 2002; Takahashi and Mashima,
2006; Yoeli et al. 2013) « #& ¥ % (Sugden
1986, Kandori, 1992) - £ # % (Alexander,
1987; Nowak and Sigmund 1998a; Ohtsuki
and Iwasa, 2004; Sasaki et al., 2017) - &%
(Nakai and Muto, 2005; Nakai and Muto,
2008) - Bia%: (Axelrod, 1984) & 5w, #
2 (Pacheco et al., 2006; Santos et al.,
2016) - ¥ ¥ %~ (Uchida 2010; Yamamoto et
al., 2019) - [EW T2 (Toriumi et al., 2016) 7¢
ELL 0¥ BOTARINTE L, BHT
b, Hhax oo h~OFERPHFEET 2
Chhrrbod, HAElEORESH T2
B ORI E DR T I S FIFAS, BRI O
Beaoznk bz hEa Rty L v
(Sigmund, 2010; van Lange et al., 2014) &
WEh, TEOEPNZPIRICED, wi2hD
BRED 5 L,

ey Ly~ Rl comhfTEz AT 26
N A D= ALt L CHEERE (Trivers,
1971; Nowak and Sigmund, 1998a; Wedekind
and Milinski, 2000; Fishman, 2003; Brandt
and Sigmund 2005; Brandt and Sigmund 2006;
Masuda and Ohtsuki, 2007; Uchida, 2010;
Uchida and Sigmund, 2010; Panchanathan,

22

YIalb—varois

5
2011; Uchida and Sasaki, 2013; Ghang and
Nowak, 2015) %60 b, HH3T 2 D3,
FEZDOHBE O PHIRETESZ N6 THDL LWV IR
HThsd, HOICHEEFEME R -7 —#1E, H
FIEAEMEFREZRAL T2 L AVIEL 5
ECHAIC k2 E OS2 EE T2 LB TE
5, ZOHVOITENIREDIV—VIHE> T3
EHVWIBLTw 2 RIE, 2 ClRHE

(Kandori, 1992; Seinen and Schram, 2006;
Pacheco et al., 2006; Chalub et al., 2006;
Santos et al., 2018) &5, HEMEIZ)A < 4
RICBLTHEINDD, ZORICE, Bl
GO ZEMPREIICOZZ 0 IRL T, ey
Ly RIOLTH ) L) % & w5 B BnE T H
%5, Db REINBIROMER X, AEHHZH%)
IR X 27 D DS & 7 % (Sigmund,
2010),

EREA R, RIBIROHALL Twiawn =
EMCB I 210 Ly <RI B T 2017
B EHTE LY, Kb 22bs T, Bt
ko, RS nafth#H &2 0BR D oRIR L 2R
AT RVRRIIC b 22b 56T, ALIZLIE
Ui 7 1% /1% % (Pancha-nathan and Boyd,
2003; Panchanathan and Boyd, 2004; Nowak
2006; Ohtsuki and Iwasa, 2006; Sasaki et al.
2017, Okada et al., 2017; Okada et al.,
2018a), ZNZEHMHT 2H I LBIwmD—DIC i
B H EME » » %5 (Nowak and Sigmund,
1998a; Nowak and Sigmund, 1998b; Leimar
and Hammerstein, 2001; Milinski et al., 2002;
Nowak and Sigmund, 2005; Rockenbach and
Milinski, 2006; Sommerfeld et al., 2007;
Ohtsuki and Iwasa, 2007; Ohtsuki et al.,
2009; Suzuki and Kimura, 2013; Martinez-
Vaquero and Cuesta, 2013; McNamara and
Doodson, 2015; Ghang and Nowak, 2015;
Grimalda et al., 2016; Sasaki et al., 2016),
i, BT 201E, BOLES LT 0%



23, IR, S =F i i L vl b wd T E%24-
Tl bRt FHHick s, Zohh, AE
PIIFEWICEAIL T b EARE D, DD,
ZOMT L IRINBRZEZAE L Twawd, 2o
HFRFEBRCRWI 2 LcdiH 175, [
BEOEMEI AL L CohiE, B o iiTEL,
FEEFEPHRERVETIRY VT B LICDR
WO, ZDOIXRY v IPRERE=ZFHD» 6 O
FEHEET 5 LI mETH B,

% L O DM OERIC bbb 53
RAIL DAL DEITHEINDHBIIA D =ALEL
T, MEEAEHENIE, BELE®M L o 2R
[£ (van Lange et al., 2014) & W.XZEBHAIAE 7
B OHPFEDO—D L > T3, T OHH
DALY BICix, HAS BftiE ot T ENC RS
LIBEDWIEY AT LHBFEEL BT NIER S %
v, Thbb, EEFRIET 5 2 L TlEFo
APHISRERREL 725, BViRA 2 &, FEAK
HFIDSHERE T 2 ICIFFFHITERIC X 2t D 5 R Y
VRS IR B,

oL EHES NS FFHERE, Chr skl
LIS ETHHFVLEDL S B ANYTH %5 % 4]
Wi 27zoicllvohsd, HfICE 2, HFED
TRW §FHZ2F > B L, Ty, §F
HER> ToONEHAI LY, Evd X5 72l
KHwHNE I Lics b, TRZDFHFNITED X
HICRESINDDTHA D, ANZIEDH %FFH
V= VITHE > CEEDAMEHIET 2 T\, A OFF
HEREMESE T2, DFD, filnd TRV
LTS B E, BV —v & L TR &
NTVBDPIEKET B BT n5, £o7T,
i A EMETZRIC B » T, FHEL — L oREEIX
BEHEAMEREL 2 > Tw % (Brandt and
Sigmund, 2004; Ohtsuki and Iwasa, 2006;
Uchida and Sigmund, 2010; Sigmund, 2012;
Watanabe et al., 2014; Ohtsuki et al., 2015;
Okada et al., 2017; Okada et al., 2018a;
Yamamoto et al. 2017),

23

HatbEE E8%2% 2019
Nowak and Sigmund (1998a) %, 1 X — -
Z2a7 Yy EHiL— i BT 2 BEERIE
HEfTof, TOL—ILTIE, TABENHILE
DL OTHT, ZOEDAIT ZHEFSH,
A I 1 E ERl- 72580, 20EETR
VW EART, bbEAA, TOMBORAEIRRRE
wrkaRIhkHLTLHLTCoARB LT %,
Nowak and Sigmund (2005) ZZ D)L —)Lig &
SICHMIL L, BMICEROTEINH S - FEWH
DEL LD TH - I CHICTFHIBHRITER S 1
3L Ly — 2o THBRN R RE 21T 72,
Z OFER, T o — VIR EN: & v S B
MWHEEZELTWARWI EZ2HLPIC L, e
"o, BLIOV—VEREALTV S0, M
WA ozt EgRk A LEwI itk
2, CoIEBHTHIR, ZOV—IVEHBICE-T
HEortHEsh, DMEomhzEonizl 50
LThd, £z, WMIEERLODD L6 2D
BB ZNNWEFTTELRVEWVI XS LS —IC
MNLThH, MUEEA2»OMIITH L, TDXIIC
ARX=Y - 2a7 V7L, ZDN—ILDH{
M EBIE 2T, 1 DI & > TEHI T
¥ L A (Sigmund, 2010); 2HLTw5 I ¢k
U & 2 & 72 5 72, Sigmund (2010) 3 Zh % T2
a7V oYL rye) LAMITFTL S,
oYLy, FHIV—EEET BRI,
e HiTE % LB A D ERT 5 2 L OEEME
ZERLTVREbVRD, Thbb, FEHIITH
EolDX, MEPEOLSLEDOD, ZhED
HaWEBHNE P RO E2HBINTEL L
X, 2a7V oYLy REET S, COM
*ERT 5, Thbb NEA LB 2
ESmaEBRT 5101, FHiiL—L e L THITT
x5 720TiEEL, fllczhz Lico»rET
R0 ERH 5, £ CHBFRETIE, AiEz—
RIEW, ®BEE2 _REREAMNT, “XEWD 2
WIEZ DL RO ERE B R L 7 G HE s 3L — v
WOWTHET 2fT> T &/,



HEWY Ly < ISR A BE O R R RRE ¢ B

Ohtsuki and Iwasa(2006) & Offf5%ix, EX
HEHREWRIC, A A=Y - 2aT7 VU IPELT
Wik o EEREBLTEY, Larbinhtts
EMERFCTZ 2D DR MFENICREL, V—T 1~
7 A b EAMT BT 8 D DRIV — L D
FEATKII Lz, 2hbiciZIES{bE -8 0
(BT 2B 7) BRVEHBIESN DKL,
Box IHE & LTl o T B ATEEL & BAH 72
BAEBE L Tv 5, HEaKIEZ Okd ohr % fi
W, BT TlE Santos et al. (2018) 6 23& 51T
MR EHREER L (R eiRA TV S,

BRI 2B ic b b 63, TEE Lwv, #
HORENZNETH 5, 7287 5 FEIAEDH O
R LELEEGRATORMR L FEL B, M
MEFHIED EB LD IEL VDD LD SRS
LTWwiwuh s Th s, Milinski et al. (2001)
DOWFEIC & 2 &, HEREFE T, HREHIIRE
T 5 &5 mEELREREHY T BEHLIE A S0
T, —REROATEBIREEL LT 5 L ORR
BEEFENTwE, bbAA, ThERZL, =
A NP DBITS b 6T KGR E IS L
ZNEBEERTICKIMESETH S v HEfER
(Swakman et al., 2016) b EELTED, &
AEIC B RIBOMEE IEE W, TN X,
RIS © 1k —XIGH 72 <l AR & e
ICHEEE T 2RI AT, RIE®RM Lo
72 ML — U DSIAEE T H B Lo S HIR 2 B
LTwaichbrrbsd, EIEPFETE, —XIE
W2 ch sl E HoBETRETH b, AL
BRI DIRK D 5 & 5 G RV — L &2 v T
WRWERGRLTEBY, ZONIEEAN % T
b5,

COREIGTRL, AT 7a—F ikt
LU CH R TR 21T - 7, % OfER, B
FTLIRLIEAV SN T 2 BITES 2 AT
% 72 ORNFHIiE 2 B L, FEAEDHT CREER
N ARE S T 2 EBEES O I % RS %
LT, Bl eBEoEICR LT, Pk, %

S

24

vIial—aroids

fid FH

DRI DWW TEHIICRET S 5,

1Z L AL OB TIE, LT — LR E A
W T TR RNT IR 2 B S % 72 D IS AR ETHiT % 1K
ELTW5S, AFHE L, FRHABHRIETRE S
Lic—RickEish, 4 oFHhE A H Bk
REFHAT A LETEROVRNZRET 2,
DATEHE L 1F, NREFICNT BB ORFMEE L
T—RICREINEHAZHDHDD, Lo
TR~ OFHIEIE D34 < ERT O FHT 2 47 2 70 & v
SDIRMTEIHNEESDI 2 %24k,
V= ViEHfi E L Crba Tt EINnTwizE LT
b, Z DN —v% R IAEB O B I T
50N BENTHS S5, LarL, LIEHEEZE
FRERIICIRNT U & 5 &£ 972 2 LI KRE N2 E
5, EFOMBME 0K ENE LGa, NWNEH
R TERFPHIER IR 2 TN L 7 558, A1
PR T I FE ORI T 2 EFfi 2 23 Al i $ e B
7z, NO2BEFNEICKR D, F-HHOHT
%, LI UIEHIBERZIET 228, 0L &,
& % FHiiE 2RE D NRE & £ 5§ 2 & E
£7 2 HFEROBDEBICHKUT 2720, BEE
DEHMPIFFICHEEL 22, 2D XD mHEEDL S,
1F &AL ORI IZ A WA R O 9 HT I #ah
L, FARIEFAL 2 D 347 130 9 B> 2 BFZE AT RUfR %
BH LB LT3 E 2w (Uchida,
2010; Uchida and Sasaki, 2013; Olejarz et al.,
2015),

TARIEH R 2 0T 2356, ARFHECEA S
hTEk NEMLEnNLEY b, EICHEEE
BB EFREING, ThIZEVFEH2KE-T
WAHICHEGIITEIR L5 LT, ZDITA
BN Z & TSR » T EERERT 228,
D7 DITIFATAE LFHIIE T, PATRZICNT 2
AL T B I EAFiRE D, —TF, FA
MRHI R Tk, TAEPIEL LS NEY D LFR
LT ThH, FHliF I TRAE ORI E 3R D,
RVFFHZE L T 2 HE~ORY D L2356
HY, ZToLAEE, TAEICKIEShahiH

-
—



P 0 i3FHiiE I B CES LS N v, ZOHE
&, AR R 1T B W T AR & MR 2 KE
MBI AWM RICB T 22 h 3 s L%
WRT 5, ANEHERIC BV TS F4LInH
Vonsznkh oz 3 2121k, FHHE ZEY)
DATHAICTET LB, 22 ERICTHET
V=V ERAT RO END, TOREMR
W R, BABFARFEICB LT, FHMEZESE &
HWTL T2 b DICRT 21741, ZOTRADH
filiz AR T % & D -V — L 2 RE T 5,
Ric, HEIFRICEHEL— L O EILZTE S &
T577a—Fi o TElT 5, EiloHr o
B3, BREEZHERT 2 - o piBE B E v %
DP—EED, ZDL EWRENED & S
HTEDL S BTEZ L TREDhDF—% 2L
E£T32 LT, i —LVOREETI, D% D,
BelRE IC 5 2 B EWRIEERENHIE ST 2, Ch
FCRPFHE M A Lz Db & v S fTE)EHR
(—XEM) %252 756°5 20> 258,
T2 ORI a R P D L L CIEHRE R
ICES T 20 £ 5 02 BI% L CEHiiv—L L L
T—XIEHEH TV 0002 HEHT I
EPICLTE, ZOHT, HmMEIREL /2
—RIEWALEDNE TR T 5720,
EHARE D, “XE®R BEHEES LD X S &
iz H T 2HICZ 0T8N E L IicBET 518
W) 2EUET 20 L5 R RET 2 EBRS TR
T&7, ZOEIBMROEFHRICL->T, —XIE
WEZT TR TH D ETHPELGTHERE &
BT, TR MEPTTTH XIERE CHET 5
HAELFT2EROH 24 E, wFEAEL TV
v, UL, NREZFHET 28, 3175
T, RICZOTEZHIC Lich 2l T 5 L
WO EFESEICHRIESh TV D LidE z il
v, BlZE, MeTws AERT (CXRIEHRE L
CHURL), ZDADMl%E SNz hRERL T (—
REREBICHR L), Z0fihA% L7E %l
ThHEVo G TSICEEENS B, DFD,

—%

25

Wy H8&k2% 2019
BB RS ERIICARE L C W 7 S O JIE
FPlElx, ZhEEREITRERALZOTHS, 0
FB S s nzdilfig, —XIE®R - —KERE VD
F— v HEKICZDIFERO D H 55 d L
AT

FARYEFAR R O WFFRERE 10D W TREBL L 7B,
B ZERHEICO LT 21T 5 LR, E
RAE I AT BE LB OB 2> T w2854
i, TRl E BERT 5 L v S iy — L & B
Ms 270, FEE “RERELICHRE LT
5lLithkhd, 2Fb, EEEERICBLT,
N F TOEBMEIME L T o 7 EHRIUS 0
MW7z SN T — & OFEE, EERHEEOZ
LR RTRILICZ D 95 EEZX B,

3 FARGTAM % o B BT

FAREHI R 2 DT 2 720, LT — L EEER D
P A (Hofbauer and Sigmund, 1998) 1Zfi¢w>,
IR VA Y —EM» 6257 — b2 ET
5, 74 Y —idmamn s (=X), %eEy
b BiE (=Y), MELERE (=2) ovFar
—O%2ASORB#E LTRALTCwE b0 LT
%, Z3&T LA v —ic LA B (=G)
PV (=B) 2owvThhrof A=V EMEL
T3,

fER OBt o F©, EEORHRTIE, —iH
DEMNE L ZIEEOMM T v ¥ LB ITND, F
fEE R 1 %2 o TRRE TN T 5D,
FRETaR F2EHELZVLO VTR 2 ER
T35, GNEZERLEGAEDOA, ZIEHFITL LD
KEOAIEr25 2, XBFNEICE-> LHA,
MPFICE s FHICHFMFZ2TO, YRFEAEITK-
A, HPCISTEICEMNEZ L, 22
GBI oI GH X, RIEEDA A —VDGT
HHrRFICFENZL, BTHE2REIFMNLZWDH D
L9 5,

TARYEH R 2 0 Bl K T3 B 72, FAT —



HEWY Ly < ISR A BE O R R RRE ¢ B

LT Lo@EEEZZOHhO 1 NICBRET 2 Hlf %
52z %2 kicT 5 (Okada et al., 2018a), 2 F

DR E CEBEFRWIC AL T I v ¥ MGEIR
h2b0Ld %, BIEHEIFNEDTELEADD
FomFEof 2 —JicHEonT, FHE0A
A=V EEHT B,

FE BT s — L EEOTS —%
HBAT S, =2 T8I — el T, FHHFIED
THOLREETHENL LS LT 2BRAERHTE R
WHDET D, I —DFRAMTI— e2 T, #
BHEIFNEDA A —VEHEHT 2, bFhri
WERTZOFEH2EL LD ET B,

CO&I%BT —LE2EREIKELIRT E, Z0 ¥
TONF A X =UWBCL T HHERIL, HE T LI
BrEDMEICIRS 2, Zofix v 3 L &HEO
R EEHETCE IR DZDT, VT
T—8-5A4F I ATEREML ENTE S,
Z D& 5 U THER OB A EHLE O Bh2 41 23
AIREIC 72 B, AFETIX, REABIHE L KT 55 2

Staying

2
P2

ALLC

ALLD

PPPRRRRY

Simple-standing

Q

vEal—vavoiis

fMHE 5
T, V=717 - 24 b CRES N HE D
b, HEHIERRICLE I e i AT & R 5
X % 19 7 Simple-standing (SS) #i#i & Stern-
judging (SJ) AL L9 T 5,

BB DR T 25l — V2R LICE LD 5,
o oA ERE OB AT 2T o7 (K1),
Z OFER, DRSS & HAFARYEH R Tl

1. WhZEERTE 2BEPRENL %52

2. YIfEpREE C R SE A A b e A R A

OHFE D
*£1 BEEEHEOIMEIL—IL
%4 | CtoG | DtoG | CtoB | DtoB
B G B K K
Ss G B G G
SJ G B B G

¥CtoG, DtoG, CtoB, DtoB &ixzhnzh TGicxt L THMNT %4, TG
R LUTHM LBV, TBIER L CHMNT 2, BicL<HFLE
Wy REERT 5, SRR ZAEhORRTHFNEZEDOA A =
EESHEEFTA02%G, B, KthoblLTws, 2hzZn GET 5
BET 2, A A-—VHEFEARL CNETDAA—VDEE LT
%) BEW®T 5,

Stern-judging

AveC=0.9387

ALLC  ALLD

Simple-standing

ALLD ALLC

ALLC ALLD ALLC
M1 BEERRKED)TVIT—5 - I4F 30 ADFHER

FBBAIVEHIR O, TRIGAWIHIR D, F72/kih6lEic, EOEHH, SSHM, SIHMoBivE: R, SAFERBRETH
32X, Y, ZOFIELZ RAEZ & § 2 v Bk 2 £ T, T74bb, ZAKONEPER LOMIIE VT, 225680~ 0EHE T
FROES L EHBMOFEL LB —IcEL, ZOMRETTY —02 LEGa, V7V r—2% - ¥4 F 22 2R hit- T
WEHEELDSE S ZMT 222 RATEL TS, MPO@MIZZ DAIDS2WEIT 20 A (RATEHS) 2%+, WMk
3P EMNEERHRT 2L Ebic, WEMEEGA L, ZOHEEO =AM O 2E 6%, KLy 5IEIC74%, 35%, 0%,
95%, 52%, 54%TdH %, TRTOEPLICEWTr=3, el=e2=5%TH 5,

26



3. BEHREETIE
£T 5
EWHFIDSH B Z EPHL D E IR o T, TN

Okada et al. (2018a) DFERLEELEL TS

LI AT, HE %ﬁi%ﬁ??ﬁ%%%?ét
DL, T—LDEEFHEE—ANCIRET S E Vo7
Wi REEBATED, ThEBEMLLZEED
FERICHZ B>V TRAHTH B, DM
ZHHGL NI RL
L —3 a3 v (Okada et al.,
L7,

YIial—var7Tlk LAY —HENIZHER
L, 7F—LOBEHRIZqL L, K2R
ENd L5, MBI 2B HOEMER
LY alb—a UIEROBEMBRIEANIFIE
52 a5, HEHEROZEEICO W TIE—
DU H B LW TE B,

N6 DOREERD 6, FARNFE R IC & W CEfgic
WGl BETE 2 LTS h 2 H IR O
AT 5, EHEREE, V—FT1 v - oA
F OREM LG TH D SSHEL L NG &, A

NIEHT R & O bR A2 W

I —V 2V FR—ZA 23
2017) Z2FEFL T

HABRY $£8%2%5 2019

IEEATRIC B W CHRANFHERICB W TH, W
I~ OGS (K1 & ER) 23 A#FIC b
TeoTWwd, FrZ, IZLAETRTOT LA Y —
HITEAREY] b HE A A L T 2 REBERTTHA
YRS WAEN D 2 2 L5, 1FEALEDIE
& DS R AR TH - TH, WhkGE
METEIRHMEEL TV LB D, %7,
W5 B IERE [ 533 2 L b, REREBIC
FEL-DE, HUKREBRALRICLD I 2—
& v b ORAICD Z OFF ZEEICHRFCE 5 C
EDN B, DF b, —ERAEHICGEL ZBE
&, EERIICRE 2B EBE T T, ik
fil% MR CE 2THEEA B L CWB I LT D
7z, 2o AEHIC BT 2 FEHIRIZE Y,
INHIE TR CTHARBEOEAEEZ R L T 5,

4 PEERE IR X B AV — L DREE

AR BT 2 R ARTIC & b, 2 OEAME
DG EZr o720, CNAEEELERA L LT
IRSINTLEDLELICOVTIE, ABZX5E

Staying Simple-standing Stern-judging
1.0 A 1.0 ~ LO—!
QB—/NﬂNWVV¢JNA¥ OB-,AVFKM/\AvNP 0.8
06 7 06 N 06 T == Cooperation Rate
_— X
—_y
0.4 ~ 0.4 - 0.4 - —_z
0.2 - 0.2 - 0.2 4
OD—\ OD—\ QO—
0 50 100 0 50 100 100
Generation Generation Generation

M2 BEOEHSHEOI—YIYI—2 - YIal—ya ViR
Fer BNEIC, BAERRIRE, SSHIM, SIBMioy I 2L —va viiERT, 77 78X Y, ZOEHHA 7 )b I BIEHEI SRR GIREREZ 8
LT B) IfEo TR EELS YR E L E0, RERNE LRRIIT—2 2 £ 7, SHATROMIREL L CZiFohE 4 A -V %25
VELCEHDIRS DB, A AV OEELESE LD, 10RO S 2L —v a vETV, R ED 1 FEEIFR O 7 — L 0P RG24
FEEOBEEE L Lz, TRTOYIaL—2avitB»T, N=100, q=0.3, =10, r=3, el=e2=5% TH 5,

27



HEWY Ly < ISR A BE O R R RRE ¢ B

L7 EBRR R il 70w, L, ERE
WAL TV 254, X&) SERTE LT
MTHORERB RSN 2137 TH 5,

WE 1 - S REHE IS L, ZoEHAGo
EERIEREIET 2RI, ZOfEIBO L
FIC—REREIE T 2R L b E,

a2 1 “RIEWMMSBTH 5 & X3, HUEHH
DA TENZ I L 720,

Okada et al. (2018b) Ti¥, T O HE%=HL D
ICT B 7 OBERE EBRE T - 7o, FEBRIFKFD
IR R RIC A VB 2 — & HE ORI E X
h, &MTIZASG DT —2 2187, S¥EEIX
505 % v R EOFMNT — L 217> 72, ML
BRI EED 720, gEEFIEIT o Pl LicT v
T LIORIEN - ZRFIT LT, ZDBREDEN
1) (—XIEH) LZzoMFIcETsMES T
YRR OEFME (CXIE®R) 2HUST 5 LT
X2, PRERIZREOEREZIEL-0bILH
MTEIZ T 2 L whe&ERYT 5,

F L DI 2T 2720, —XIERE %
IR L, ZofEnEf L (=C) THh oz,
HRL7aW (=D) Tholhrick->T, ZXKE
WOBTRE G EDL B, S5, “XIEHEZSL
AR L, ZOMENRGCTH DB TH > 2hi
£ o T, ~XEROFAREI GO LD 5 2ICD 0T
7 4 v v — QIEMHERRE 2175 72, Z DFEE,
—RIEHE IR L7 & & o RIEWRBITRERIZ
COMH327.5%, DOWA28.8% & 7 b, 5 %sKHE
TIHERE 2 BT E oD L, —XIE
WIS L & & 0—RIGHRIAREIZGD
7367.7%, BOEEA62.6% & 72 b, IR % 0.1%
KIETHEH L7z, 2F b, K113 Rsnric
EDTD B,

RITR 2 2 BT 2720, 2R ZNOEHREL
BTENC DV, FTE Z SR L T2
VAT 4w I maitEiT o o, EEOITE), I

S

28

vEal—vavoiis
R 5B

Uy FR, BAED REAG, ENL ORI AL
Bl LT, —XE#REXERPIFHTHICER
CEELZ EMELEAR2DERES
oo TORIE, ZXEWHERICHIG L ZNHGT
Hotcl B, —REMPTFTEZIHHT 2D
XL, BTH ol b EiF—RERD ~RIEWRD
TFTEZFHHAL 20 EEZRLTWVWSE,DED,
BEL 2 3Rz Egh b,

DLEoRED 6, SEaE#EIE AR AL S %
MEEOEREE L THFATE I LPHL L
Trotz,

B
Tz (ZEEC R ARSI Z R L 5 2 M AR
BOHE N e L CEEREEZ T ICERL
ZOMEICOWTHE - FE -T2l —vav

K2 HWBREEBROOIRT v ORAIER

AAEED 5 DERILR-TbD
BT TE) (IE **%)
ELEOFRE (E **%)

BIED BRFIG (IE **)
—WRfE#R (E **)
“WRIEH (A )

BT TE) (IE **%)
ETOFRE (E *)
BHEOREFIG (E **)

70 M(A )
—IFH (E **)
ELTOATE) (E **%)
ETOFRE (E *)
BHEOREFIG (E *)

70 M(A )

BT BT OFTE) (IE **%)
EFNVE E2SIHIC, —REREBICHGL Zh2CTh o /R, —
RIGHEFICHE L ZNDDTH - 72 H, “REHELICHEL Zh

MGTH o I fy, “RIERZE FRICHIG L 2 BTH - ZRHICHIET 5,
FHAZEIICOVT, REP0TH 2 LT HIMERFZEHLZH D
BHNIEL, RS TS ATH- I TIE), ¥4 FRATH- 7= TE
LAY, ERFEHKEIZOWT 0.1%, 1%, 5%% ZhZh =+

CRT,

)L
CHl

D#

=




DEFEEH TR L, ThFcolEmmsi
EAREHIRICERE L 72 & L Twieas, 2o
Pefla Cl3EM{b S N2 Y 2563 L b IE 4L
Nt VL resEELEhin, To
7= OHERIT S TR T 212 &, B % MR
TR D R OARIEL S B ICb b 6T
FRATATBENE E Bl E#RZIC, ZO/ICOWTIESL
DEELEIN>T I oz,

oYLy HBEEL S N A RWRHE R L, 2
NECOFHENLHNEZMRE T2 LPTES
—J5, BERAENTE KIEICRERC T 5, s 3B
BRAERET Wl ERT 2 LT, T
S R DT 7 W ERERIENTIC P L 72, —T7
DI DI 1272 s RIC 5 2 b 2
EERET LD, fiENicz—Y sy PR—2Z -
YIialb—varETuEROZLEERRERL 7,

Z DRSS, W1 E MRS 2 HHI ORI, A
TR TODHT & IF B2 2R ERELTCWB I L
DBHHEDER 5T, 2D ThH, FANEHIR CHELE
LI NBEHSD YL v < ZRRT 2 72 I A
EEGET L LV L —VIZ oW T, ThE
T I EN TR o 72720, L EHFIC
TR, LM, chEohitahcak
oA EHHE EHER - > S 21— aryoil
HTHI L7z, ZO/ER, ZoR#IEIhE Al
SN TV HEL L b & T AT & il > LER
WHERfCE 2 C EHL DI RS T,

FARYRTATG %~ D FEER VRG22 & R E L 72 B ERHL
OB DWW CFHEERINICHH S itk o 72 D
DD, FEEIC AP Z 0 BB ERH L LR
HALTw30EdiMEE 55, Tcldzo
RZEMWED O DD ICYPREEREIT- 72, Z O
R, AHRHEHORMTH 2, FMNITEOZIEHEIC
BT 214 X =V %57 L CIURT 2 ERITEI®,
ZDA A=V PECEEXFMMTENCE T 2 1BW
A A —=VEHITH O R0 E WD L — L 25
SHICERICE R s, ol Eh s, EEM
IR AERE# L LTIHFRIN D 5 2 LIRS

29

HatbEE E8%2% 2019
Nz,

ok ICHERBE O Z L EICOwT, HAlF
WiEm & EREOMA 5 WEt LT &7, —77, [HiEE
HEREIC N9 2 BlERITYE & FEAEMTE o T80
MDD TH B, EOEREMCTIHEL—LZ
WS 20 L v ficxfLTh, HRBEIZ RS
THUGEEZELTOS I ERahr 5, Highfsec
1 —XIEWZ T TN L EEZ B L 20wz
CREREHOTEL—ABRETH D E XN
TE 7, FEAWIE TR AR O EBROERITEH
BN LIRS, 7 & CHEMR L — L & BR
ALTOuRWOTIRZ WD ERELZRA TV,

4o PHET U BAAEEN, 2 OEHIEIER
L 72 B8, TRIEW T TGS 254 L
TXRERICI A —XIERE A CEHET 256 L
MRET 5, DF b, —REWH & “RIEWH D
N 2 RIS TEI 2 "R 5, 2Ok ICH
PRALEIE IR & AR O XL % (k453 2 ATREME 2 6
LTwbEnRb,

BB v Ial—vay - HHEORFE
ERAT 2ERICOVCGHEESRIEOSURD 5
LD, atREaRETE, FENCKRET —
G DANF - RHTER T T2 > T E BRI IE T
%70, HaPAIcEERINRA B AT 535
#H LT3, Computational social science 7
D0 PHKTIRESNTETED, ZOHRE
LTCRMEE WIS R TH N, DFEDH, TNEZE
TXAHHESNTEZFHE (metric) & 2 W IEiHE
il (statistics) &wIHFEEMHVTL RV, Zhid
FENTEHEEHRL TV D TIERL, LA
WL B E LT, BIEN S 2 I BN
HikimEgATVwL LEESIND, £z, I ZE
TOHERIACE S T E TR LT,
BN HEST2@HT 2 L 0o LB EENT
WBHETHA,

AT, BEOFEESBEASHV 27—
GO ROBELE B> Twd, LiL, Hil
LFEAEFREL T, INFETOHERIESD 25



HEWY Ly < ISR A BE O R R RRE ¢ B

LCELAMAZREMSEE LS RITEOEN
1%, PRSI OFERNEHG L EET S04
% 5S, SRBRLREE R R H B L
bbb,

e
Rk, RHEHEBEMHY@EBHE (B)
(17H02044) 75 5 I FHAMFFLE EIBR L F 5%
e (ERRIL e ) (17KK0055) @
B & 52\ e FRic S w0 Th B,

2 3k

Alexander, R.D. (1987) The biology of moral
systems. New York: Aldine de Gruyter, USA.

Axelrod, R. (1984) The evolution of
cooperation. New York: Basic Books, USA.

Boehm, C. (2012) Moral origins: The evolution
of virtue, altruism, and shame. Basic Books,
USA. GR) Ak (2014) € 7L 0,
Ftt.

Brandt, H. & Sigmund, K. (2004) The logic of
reprobation: assessment and action rules for
indirect reciprocation. J. Theor. Biol. 231,
pp-475-486.

(2005) Indirect reciprocity, image
scoring, and moral hazard. Proc. Natl. Acad.
Sci. U.S.A. 102, pp.2666-2670.

(2006) The good, the bad and the
discriminator? Errors in direct and indirect
reciprocity. J. Theor. Biol. 239, pp.183-194.

Chalub, F., Santos, F.C., Pacheco, J.M. (2006)
The evolution of norms. J. Theor. Biol. 241,
pp.233-240.

Fishman, M.A. (2003) Indirect reciprocity
among imperfect individuals. J. Theor. Biol.
225, pp.285-292.

Ghang, W., Nowak, M.A. (2015) Indirect
reciprocity with optional interactions. J.

30

YIalb—varois

fid FH

Theor. Biol. 365, pp.1-11.
Grimalda, G., Pondorfer, A., Tracer, D.P.
(2016) Social image concerns promote
coop-eration more than altruistic
punishment. Nat. Commun. 7, 12288.

Hamilton, W.D. (1963) The evolution of
altruistic behavior. Am. Nat. 97, pp.354-356.

Harari, Y.N. (2015) Sapiens: A brief history of
humankind. Harper. (3R) 4¢H#2 (2016)
Yy 2, A EE .

Hofbauer, J., Sigmund, K. (1998) Evolutionary
Games and Population Dynamics. Cambridge
University Press.

Kandori, M. (1992) Social norms and
community enforcement. Rev. Econ. Stud.
59, pp.63-80.

Leimar, O., Hammerstein, P. (2001) Evolution
of cooperation through indirect reciprocity.
Proc. Natl. Acad. Sci. U.S.A. 268, pp.745-
753.

Martinez-Vaquero, L.A., Cuesta, J.A. (2013)
Evolutionary stability and resistance to
cheating in an indirect reciprocity model
based on reputation. Phys. Rev. E87,
052810.

Masuda, N., Ohtsuki, H. (2007) Tag-based
indirect reciprocity by incomplete social
information. Proc. R. Soc. B274, pp.689-695.

McNamara, J.M. & Doodson, P. (2015)
Reputation can enhance or suppress
cooperation through positive feedback. Nat.
Commun. 6, 6134.

Milinski, M., Semmann, D., Bakker, T.C.M. &
Krambeck, H.J. (2001) Cooperation through
indirect reciprocity: image scoring or
standing strategy? Proc. R. Soc. B268,
pp.2495-2501.

Milinski, M., Semmann, D. & Krambeck, H.J.



(2002) Reputation helps solve the ‘tragedy
of the commons’. Nature 415, pp.424-426.
Nakai, Y., Muto, M. (2005) Evolutionary
simulation of peace with altruistic strategy
for selected friends. J. Socio-Inf. Stud. 9,

pp-59-71.

(2008) Emergence and collapse of
peace with friend selection strategies. J.
Artif. Soc. S11(3), No. 6.

Nowak, M.A., Sigmund, K. (1998a) The
dynamics of indirect reciprocity. J. Theor.
Biol. 194, pp.561-574.

(1998b) Evolution of indirect
reciprocity by image scoring. Nature 282,
pp.462-466.

(2005) Evolution of indirect
reciprocity. Nature 437, pp.1291-1298.

Nowak, M.A. (2006) Five Rules for the
Evolution of Cooperation. Science 314,
pp-1560-63.

Ohtsuki, H., Iwasa, Y. (2004) How should we
define goodness? Reputation dynamics in
indirect reciprocity. J. Theor. Biol. 231,
pp-107-120.

(2006) The leading eight: social
norms that can maintain cooperation by
indirect reciprocity. J. Theor. Biol. 239,
pp-435-444.

(2007)

evolutionary dynamics and exhaustive

Global analyses of

search for social norms that maintain
cooperation by reputation. J. Theor. Biol.
244(3), pp.518-531.

Ohtsuki, H., Iwasa, Y., Nowak, M.A. (2009)
Indirect reciprocity provides only a narrow
margin of efficiency for costly punishment.
Nature 457, pp.79-82.

(2015) Reputation effects in public

31

taEwy E8&25 2019
and private interactions. PLoS Comput. Biol.
11. E1004527.

Okada, I., Sasaki, T. & Nakai, Y. (2017)
Tolerant indirect reciprocity can boost social
welfare through solidarity with unconditional
cooperators in private monitoring. Sci. Rep.
7,9737.

(2018a) A solution of private
assessment in indirect reciprocity using
solitary observation. J. Theor. Biol. 455, pp.
7-15.

Okada, I., Yamamoto, H., Sato, Y., Uchida, S.,
Sasaki, T. (2018b) Experimental evidence of
selective inattention in reputation-based
cooperation. Sci. Rep. 8, 14813.

Olejarz, J., Ghang, W., Nowak, M.A. (2015)
Indirect reciprocity with optional interactions
and private information. Games 6, pp.438-
457.

Pacheco, J.M., Santos, F.C. & Chalub, F.A.C.

(2006) Stern-judging: A simple, successful
norm which promotes cooperation under
indirect reciprocity. PLoS Comput. Biol. 2,
el78.

Panchanathan, K. (2011) Two wrongs don’t
make a right: the initial viability of different
assessment rules in the evolution of indirect
reciprocity. J. Theor. Biol. 277, pp.48-54.

Panchanathan, K. & Boyd, R. (2003) A tale of
two defectors: the importance of standing
for evolution of indirect reciprocity. J. Theor.
Biol. 224, pp.115-126.

Panchanathan, K., Boyd, R. (2004) Indirect
reciprocity can stabilize cooperation with-
out the second-order free rider problem.
Nature 432, pp.499-502.

Rockenbach, B., Milinski, M. (2006) The

efficient interaction of indirect reciprocity



HEWY Ly < ISR A BE O R R RRE ¢ B

and costly punishment. Nature 444, pp.718-
723.
Santos, F.P., Pacheco, J.M. & Santos, F.C.
(2016) Evolution of cooperation under
indirect reciprocity and arbitrary exploration
rates. Sci. Rep. 6, 37517.
Santos, F.P., Santos, F.C. & Pacheco, J.M.
(2018) Social norm complexity and past
reputations in the evolution of cooperation.
Nature 555, pp.242-245.

Sasaki, T., Okada, I., Nakai, Y. (2016) Indirect
reciprocity can overcome free-rider problems
on costly moral assessment. Biol. Lett. 12.
201160341.

Sasaki, T., Yamamoto, H., Okada, I. & Uchida,
S. (2017) The Evolution of Reputation-Based
Cooperation in Regular Networks. Games 8
(1), 8.

Seabright, P. (2010) The company of
strangers: A natural history of economic life.
Princeton Univ. Press, USA. (GR) 114,
ARARIESE (2013) BAF IV IE AT L TRRFFIC
HREDZH?, 29 3EHE.

Seinen, 1., Schram, A. (2006) Social status and
group norms: Indirect reciprocity in a
repeated helping experiment. Eur. Econ.
Rev. 50, pp.581-602.

Siegel, J.Z., Mathys, C., Rutledge, R.B.,
Crockett, M.J. (2018) Beliefs about bad
people are volatile. Nat. Hum. Behav. 2,
pp.-750-756.

Sigmund, K. (2010) The Calculus of Selfishness.
Princeton Univ. Press.

(2012) Moral assessment in indirect
reciprocity. J. Theor. Biol. 299, pp.25-30.

Sommerfeld, R.D., Krambeck, H.J., Semmann,
D., Milinski, M. (2007) Gossip as an

alternative for direct observation in games of

32

vial—vavrofif
5
indirect reciprocity. Proc. Natl. Acad. Sci.
U.S.A. 104(44), pp.17435-17440.

Sugden, R. (1986) The Economics of Rights,
Cooperation and Welfare. Oxford: Basil
Blackwell, USA.

Suzuki, S., Kimura, H. (2013) Indirect
reciprocity is sensitive to costs of information
transfer. Sci. Rep. 3, 1435.

Swakman, V., Molleman, L., Ule, A. & Egas, M.

(2016) Reputation-based cooperation:
empirical evidence for behavioral strategies.
Evol. Hum. Behav. 37, pp.230-235.

Takahashi, N., Mashima, R. (2006) The
importance of subjectivity in perceptual
errors on the emergence of indirect
reciprocity. 3. J. Theor. Biol., 243, pp.418-
436.

Toriumi, F., Yamamoto, H., Okada, 1. (2016)
Exploring an effective incentive system on a
groupware. J. Artif. Soc. S19(4), No. 6.

Trivers, R.L. (1971) The Evolution of
Reciprocal Altruism. Q. Rev. Biol. 46, pp.35-
57.

Uchida, S. (2010) Effect of private information
on indirect reciprocity. Phys. Rev. E82,
036111.

Uchida, S., Sasaki, T. (2013) Effect of
assessment error and private information on
stern-judging in indirect reciprocity. Chaos
Solitons Fract. 56, pp.175-180.

Uchida, S., Sigmund, K. (2010) The
competition of assessment rules for indirect
reciprocity. J. Theor. Biol. 263, pp.13-19.

Van Lange, P.A.M., Rockenbach, B.,

(2014)
punishment in social dilemmas. Oxford Univ.
Press, USA.

Watanabe, T., Takezawa, M., Nakawake, Y.,

Yamagishi, T. Reward and



Kunimatsu, A., Yamasue, H., Nakamura, M.,
Miyashita, Y., Masuda, N. (2014) Two
distinct neural mechanisms underlying
indirect reciprocity. Proc. Natl. Acad. Sci.
U.S.A. 111(11), pp.3990-3995.

Wedekind, C. & Milinski, M. (2000)
Cooperation through image scoring in
humans. Science 288, pp.850-852.

2% (1990) ey rr~olla— TH
FIALEVOLE) OHSHD, F4 v 2t

Yamamoto, H., Okada, I., Uchida, S., Sasaki, T.

(2017) A norm knockout method on

33

tatEmy: H8%k2E 2019
indirect reciprocity to reveal indispensable
norms. Sci. Rep. 7, 44146.

Yamamoto, H., Okada, I., Taguchi, T., Muto,
M. (2019) Effect of voluntary participation
on an alternating and a simultaneous
prisoner’s dilemma. Phys. Rev. E100(3),
032304.

Yoeli, E., Hoffman, M., Rand, D.G. & Nowak,
M.A. (2013) Powering up with indirect
reciprocity in a large-scale field experiment.
Proc. Natl. Acad. Sci. USA 110, pp.10424-
10429.






HABRY $£8%2%5 2019

Tt TR SRS - s

=

LXad—%y b7 —7 FLORH &
oIy 4 F 327 R

An analysis of co-evolution dynamics of norms and cooperation in

regular networks

¥F—U—F:

o MELEE Ly~ BB/ v 27279 PR -V Y PR—ZAFYIa
L—rav
keyword :

Evolution of cooperation, Indirect reciprocity, Social dilemma, Norm knockout method, Agent-

based simulation

viERY WA D&
Rissho University Hitoshi YAMAMOTO

DI

ARG AN O RN A REOEE 2B cH 5, EMRNAZAEWH L LT NERICE
WCHBICH I L 7E I3 %9 %) L0 EEAENGEET 5, —/T, EENZ KD 2358 T
E 720 FEN S S AR 4T b 208 U T T8 & HERF 3 2 At 4 3 BIR o WRENME: o E e BRI 8 il
OTEEICADDDOH D, TOXI B IDPEEL THALT 5701213, FEHAINRALIPE2 L%
Wk, BuALE: AL 2HEd 25— (RE) »REThb, G2k RE s oo
HEDOENTER, LHrLE L OBTHARR-of#ittaciEIns L oiifEzENTED, %
A HEIRET 2906 E0 X5 BREPEESTZIANGNE DD, Bitdteory b7 — 21
WERREDHENIC G 2 2 EBRIAMMHOBRECTCH o7, ZITAPRTREI—Y 2 by ial—va
VEROTHRELBENETET AR 2 F L2 7L L, BHE L HomEEBRER S v b
T— B Ko TCED K I W EER I DO EDN Lz, ZOMRINETHIEZEITER VL

a4l - 201946118 3 H
EE © 201911 H13H

35



L¥ag—2y by —7 Lot oty A 72
[IZN S

INTEHED, HAEGEOXBDE ORI BT IDENAT 272010 FNETHL DD
Motz, TORERIIH IS DOERD -0 I h%E MRS 2 KT Tldnl, Ao aics
W HEIIC O W TSR T A EEE R L T B,

Abstract

Despite extensive studies on the evolution of cooperation in indirect reciprocity, little is known
about which social norms are favored in a process of evolution of society. Because most previous
studies rely on an assumption which a single norm is shared in all members of society. However,
different people often follow different norms, which lead to different opinions of the same person.
To address this issue, this paper considers the situation where various norms coexist in society as
“a norm ecosystem” and clarify the roles of each norm in this ecosystem. In addition, the effect of
the network structure of society on the evolution of the norm has been an unsolved problem. The
paper analyzes how the co-evolution process of norms and cooperation is affected by the network
structure. The results show that norms that had been considered impossible to achieve
cooperation were indispensable for the evolution of cooperation in societies with a high degree of
connection. These results indicate that in order to realize a cooperative society, it is necessary to
consider not only measures to maintain cooperation but also norms necessary for the evolution of

cooperation.
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Abstract

Our online behavior is stored as a large amount of precise information per second as a log on
the public network communication network. Recently, excessive online conflicts of opinions are
directly directed from online to daily life. There are many sources of concern such as social risks

brought about and the expansion of fake news. Recognition, understanding, and definition of
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social conventions are easy to increase and focus on both good and bad. Regulations in language
units for statements that deviate from social norms differ depending on the OSN (Online Social
Networks) of each country. In this paper, we would like to describe a study on online social

networks using measured data and a case study comparison method using mathematical models.
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(2) Case B “Foster Care Cruelty | What
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0.03 4
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0.01 1
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Abstract

While morality is a driving force to connect people and form groups, it can also divide groups
into enemies and create conflicts. Social media can be involved in this process or even accelerate
it. This paper examines the moral divide in social media by analyzing a large amount of LGBT-
related posts (tweets) collected from Twitter. Social trends related to LGBT groups include
important moral challenges for societies seeking diversity. A network analysis of the spread of the
LGBT tweets reveals that there are a small number of communities with a high degree of moral
similarity (i.e., homophily). By analyzing the LGBT tweets using Moral Foundations Dictionaries
for English and Japanese (MFD and J-MFD), we find that, in both English and Japanese users,
they consider that LGBT is an “ingroup” issue or a moral concern that can threaten or violate a
social group. Furthermore, we show that different communities tend to emphasize different moral

3

foundations; in addition to “ingroup,” one community pays more attention to “harm” issue but
others to “fairness” issue. This may be related to the moral divide in social media. These results
provide important suggestions for understanding the moral divide in social media using

computational social science approaches and for considering strategies to mitigate it.
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Abstract

“Open data” efforts have now become a global movement. Japanese government has intended
to keep up with this global trend since the Open Government Data Strategy was adopted in 2012.
Some local governments have followed the government policy. However, there has not been any
previous study that quantitatively clarified what factors would influence the implementation of
“open data” in a local government. So, clarifying this is our first research goal. Next, we focus on
the data duplication problem between data existing on their homepages and newly constructed
“open data.” The presence of similar confusing data on both those sites may cause various
problems. Therefore, our second research goal is to investigate the actual state of data released by
local governments and then find the hidden problem. We focused on demographic data as one of
the most important basic statistical data. We conducted three types of surveys; an interview
survey with responsible persons in advanced local governments, an additional analysis of “open
data” actual situation survey, which was performed by Ministry of Internal Affairs and
Communications, using cross tabulation by the size of population in a municipality, and a survey
of demographic data of municipalities on the Internet. Finally, we found that; (1) the department
in charge of “open data” initiatives and their implementation processes are important, in addition
to the size of a municipality; (2) most municipalities maintain the existing homepage as it is, and
separately add a new “open data” site; and (3) despite the data duplication on both the existing
homepage site and the “open data” site, many municipalities do not clearly express the data

duplication in writing.
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Abstract

Many people use the mass media to build images of events that they cannot experience directly.
This leads us to question the accuracy of the information transmitted massively about facts
unachievable because of their distance in space and time, particularly historical events. There is a
great deal of literature on the use of the influence of mass media to achieve political goals
constructing nation based historical narratives and on how nationalism foments a heroic depiction
of the past while creating a stereotyped representation of other peoples. However there is little
literature on how other nations’ actors are omitted from the collective memory of the nation.
Using a sample of the media content of six Japanese channels broadcast 24/ 7 during two weeks
and using the methodology developed by Sugiyama (2010), this paper will argue that the
distortion of the past through mass media is not only influential because of what is shown but also
of what is omitted. The data obtained in 2017 revealed that in the reconstruction of collective
memory of The World War II in the Japanese television other nations were depicted only in
statistically insignificant proportions. Nevertheless, self-critic productions found in the same study
challenged the claims of an unrepentant Japan on historical issues and encouraged to orientate
the research on alternative answers to the common monocausal explanation of historical bias

based on nationalism.
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Abstract

Human being tends to compare him/her-self with others (social comparison), which does not
only happen in the real world but also online communities. This study sought to determine the
relationships between Twitter use, social comparison on it and satisfaction with friendship among
university students in Japan. In order to examine these, a self-reported questionnaire survey was
conducted targeting university students who were enrolled at a national university in the Kanto
Region and 177 respondents became the analyzed targets. The following results were observed.
(a) Students with higher levels of self-esteem and self-efficacy were satisfied with their friendship,
but no effects for personality traits (self-esteem and self-efficacy) on Twitter use were detected.
(b) Students who read/retweeted others’ posts and pressed “Like” frequently tended to compare
themselves with others more, which lowered their satisfaction with friendship. (¢) When the
people they followed were “friends/acquaintances known after entering the university”, they
tended to compare themselves with those people. However, no similar effects were found when
the people they followed were “friends/acquaintances known before entering the university,”
“friends/acquaintances meet at the university,” nor “intimate friends at the university.”

The results of this study indicate that for university students who use Twitter frequently, it may
be effective not to compare themselves with those unfamiliar people among their friends/
acquaintances after entering the university, in order to maintain a good friendship with each

other.
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Abstract

While the gap between the information rich and the information poor is growing, terrestrial
TVs—which people can easily take information from—are increasing the importance of the
information poor such as the elderly. Currently, terrestrial TVs in Japan are programed with a
large amount of soft news. For example, 14 hours and 35 minutes out of 15 hours (from 4 a.m. to
7 p.m., from Monday to Thursday) on NTV’s (Nippon Television Network Corporation)
programming has been slated for soft news. The initial “News show” (currently, one soft news
program is called “Wide Show”) in Japan is assumed to be “Kijima Norio Morning Show,” which
was started in 1964 by Nippon Educational Television (NET) (presently, TV Asahi). Triggered by
the expansion of “News show,” NET pulled out of the industry.

This study focused on the news shows of NET in the 1960s to clarify how the sender decided
the form of the news show, taking into consideration the social situation at the time. Through this
analysis, the following two research questions were clarified: 1) what was the format of the news
show as a program; and 2) what was the main factor or actor that brought a new program format.
The conclusion is as follows: 1) The content was subdivided into corners and has been made
entertaining and internalized. The format of daily life programming was unchanged; the
subdivided content was quickly reviewed by the audience rating. The content and creator were
separated, and the freedom to review the content was improved. 2) One of the major factors
behind the new program format was that NET was a commercial educational station. The form of
news shows on NET was brought by persons who were experienced in radio and magazine
editing. Since NET was the educational station, there was a mix of education, journalism, and

entertainment on news shows.
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Abstract

This study examines news production process by The Okinawa Times, a local daily in Japan’s
Okinawa Prefecture. As a case study, this paper looks at the daily’s debunking articles published
during the 2018 Okinawa gubernatorial election. It focuses on four elements related to common
news values for local newspapers; localness, sources, in-house relations, and competitors, in the
context of the paper’s relation to online media outlets. Interviews with three journalists at The
Okinawa Times revealed that the paper came to recognize online media outlet BuzzFeed Japan as
its rival through coverage of fake news. This led to reviewing of the principle of fairness, which
had been seen as an important norm in election coverage. The study also revealed that localness,
which was an important element of news value for local newspapers, started to bear dual
meanings as they competed with BuzzFoed news for which localness is not necessarily news-
worthiness. Thos, competition with the online news outlet also affected the local paper’s criteria
for newsworthiness. I argue that there needs to be a discussion on how to sustain fair reporting
during election campaigns as news organizations engage in debunking. While this study has a
limitation in terms of generalizing the process of producing debunking articles due to a limited
number of journalists interviewed, it revealed a new form of news production process in the age

of social media.
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Abstract

The purpose of this study was to examine how high school adolescents interact with a person of
the opposite sex acquainted through SNS and what kind of the interactions result in meeting him
or her in real life. A total of 207 high school adolescents who had experienced meeting in
someone of the opposite sex acquainted through SNS reported their SNS interactions before the
meetup. Results showed that the successive interaction about a common subject such as local
being the same and hobbies led to meeting the person in real life. In addition, results showed that
high school adolescents met in person not when he or she wanted to see them but when they
want to see him or her. Based on these results, future contents of crime prevention education are

discussed.
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Abstract

Along with the advance of information processing technology for analyzing big data,
development of algorithms for predicting future behaviors of evaluated subjects with reasonable
precision is accelerating. With this technology, companies and services collectively called
“FinTech,” which integrate finance and technology, have been automating credit risk management
for customers, thereby enabling access to financial services for many people. Predictive algorithms
for analyzing big data are being introduced into the scenes of public order-maintenance and
justice; predictive algorithm-based evaluation of who is likely to become a victim or a perpetrator
in the future, as well as crime prediction and predictive policing are gradually becoming a
normality. While big data-based predictive algorithms have provided a number of benefits, on the
other hand, they have also started to impact various human activities and decisions, and the
possibility of diminution of free activities and free decisions is growing.

Therefore, this paper considers the actual situation of prediction that is based on big data, as a
case study, especially in relation to credit risk management. Through that consideration, I would
like to clarify: firstly, what is the impact of information technology supporting credit risk
management on an individual’s life opportunities; secondly, what kinds of measures have been

taken against such impact; and thirdly, whether such measures have come to be effective.
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GEFA EofE) LRU L, FHiEixREIE, M
FEOFEERRZ ICE o007, RkoR11% G
TOPKELRMEZEEZ X5,
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3 BUROXE E ZDFHEIZ OV T DRG]

GASEMEMAERL S 2 206 ofE(DUT,
LEMEE WD) LT, BT, Eokok
KOWHNTED, TNLIFEOBREERLDR
A9, ZOREMRET HICMZD, TITH,
W, O DOEFERD LFTHZ, OB, K
M EHT 2 0k, ENLREHEIED 5h T
H&, Tabb, el dkrEL oh T
BAEL, ZNPAELEEE, HMANREKE S
BT HATOENTH S, DUNTHET 25
ARSI LCEBRT g, IR iRAY
R L1F, OGEEHEANC X > TREDEC
Ba, EMAPENICHEZ RS 2 72 OFERER]
ONEB XK, 206 OMERICED  Eigkf L
T2BEEAMEAFEL, HEEHNEHIEE R
THAHA L, OMADRBER L TEMLT L b
T, BHEHVEEEHEMC X 2PDO
W ZBEE T 2 A D 22 BIRL Tw 3,

FEOQIBL TR, &I AlEfTEhEUF—%
R AL VWi 5 GDPR (European Parliament
and Council 2016) %#H(b Eif, #E@IEL T
&, 2017THFEIC = 2 — 3 — 7 KRR L 7oy
ek &R T LT X LM 3
45 (The New York City Council 2017) % Ht
b EF 5, HHOE X, IhbIciZ5EEHE
M OBEIC T 2 L v 5 AR HINA3H 2 2 &,
£, ERHoib, GDPRE=Z2—a—2HoD
BT, HIERICREBREOYH S LIk B,

Fio, TIREIMANGNEL X, Eitott
S EOBRICE S LI, AL DME
BNCERA T 2 EEEERT 5, 295 LERK
BLCiE, HEOHEHIZED FF 5, 20K,
hETR, ERKBMANT Y 27 L 0EFREATOE
ADHEA T 2 KA, &N MERA 2T
H o0z, NOCEREIMNREZBERL TS
MHETH b,

DUR i, HEC oA 2N KOBR &, 2 —

- = =

ZZIZED
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T v o SOKRENC B B4EE M MR & &2 R,
BRMEICOWT oS 2D 5 Z i Lz,

3.1 AR R L 2 OffE

HECE, YREED (HREHI AT L) @
BAMETRTH 2 (ESEE : 2014), Zhics
BT, 7Y =T ETICH B ERMER
7% EDRAMED, EREMNTY AT L2 —FE
ZELTCEEALTED, 25 LY —ERIETT
WEEA V7 5 0—Eickh>Twb, B, K
M2 D K2 B0 AL AR, E LY, 2ok
OIAEHY AT LPERL > 2E L, ZHKE
M7e & o REMBEDIERT 2 EHKMA T 2T 4
O HMEE, EANICIFAKRICRD EEZS
N3, Thwz, T, ZHEHPERT 2
BRABMNTY 2T 020 CAREEZHD BT 5,
CERIZ, BEEF i LT~ 2 — (Alipay)
DEE N F T 2¥EB T, ERABMTIC AT LIEZ
I LEFEBIANET 29— 2D —2TH B, 2
FMEH TR, BRKRNTZ2ECY—E 2% TEH
A LS CZRREM 2015), EHEETIE,
TUIN TN —THHE T BECT Ty b7 4 —
LML CTINESNPDY &S HER A & %
Fic, FHEHI7Z V2V X LDPOFERPAIECIEE 7
EDEME (BRI, @ 0rg T (JBLHETD),
@7 vy y b h—FoRFERE: 5 EHAERE
(fEH ), @SNS7: & T D 3iBI% (ARBIGR),
OB IECETETOITE) (TR D520
BRATHL, MAOHSWRERE G2/
%3502 5950 D i T AT 2, 2L T
FCEMRDOEENFECIZE, 2—F—13 & hah=K
MWTEODROY—ER%EI B ENTES ) HH
Az o T3 CERMEM 2015), FEEE, EH
EETHEREERS otz TcE 210,
UL, AT, 72&ZIFABIC & » TakE
DSANATIF T, SCHAHIRE —RpyiciEE L T L
Fo%L, WMETHELEDBEADREICX VSN
BERIE, IAT7Fx v RAFKELHIRENS



&2 % (Josh and Wong 2016), X 51z, 2
HAETE, HioHBICRKBEEIEENTE
b, FMEFEHED NEHTH S Z b, KICES
RE L O RICEET 5 LE SN b
25, (EREEEIFHESN PR O NS & 75 % AlHE
D5, 2@z, HETIE, BEOMENT
TICHETEMEIC 72 > T B, FEEE, I, 5
MZE BT 270 O WEEHSNS TR A RS
faxn, LHHHOEFIZE S K kiZT, AAD
B MifEglicBb b & CEmMICH M %2175 7%
E, BRRICOLED L LEINLIEEFIPFLD
KFICAEINTE D, PDEENWIC EEXL T,
BN EEONE VY FRHEET B LA
MR e LTHEEINTHWEIDTH S (LA
s 2015),

L L2 s, SO REE, FHiNRE
EATHIEIC LT Tk omsi: L ERE2
M EX¥ 3, (E%K: 2014: para.l) w5, X4
JHOFEEMNICIZE-> TH, SEMEORAN A
RPICHFG LW E3HO»TH D, k¥R 5,
hECEARNZNE E L TRASNT WD DI,
BRI > 2 7 LRI & AR E Lz, &
BrEES - ODORMEIBEET LA B WAL T
bb, 25 LFEEKE EHAENOZRBEMEICER
T2 GEM LoHE) © BEFEOERHWETICR
K9 2R 2AoMRT2HDTIEEY, 20
BWT, Z0kIRBTORMEDORERE, ©L
% Winners® G¥#it) &MESERE, 37405 T
MATFERICHAET S L9112, WEIEVEZ LN
TWwl BERETL2ZWVWE A5 (Winner 1986
= 2000: 279),

hEOFEFZEAZICLTD, H50VIIEREFED
A S 2 7 L 0RO St - EH A Rk B ]
L DMENNEEE P T EHAAZICLTDH, BB
L7z &2, 5EMEIZZ D 2 b i gE i,
MEOFETT 6 RBITIE O DR WETH 3
e, AR RS RIEBRAD S b, R
BELS LI ERbNIhE, ZOEKTE, A
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R TSI NELARARTH D EFEZ LD,
ZNTIE, MR NEE FX5%bDTH
LREZ A D, Citron and Pasquale (2014: 26-
27) &, ZNiE, SEEEEMNZ 0 EECE
HCOBHEEERT 2 EffiNE T2 —7mx
2 (technological due process)) DHEN., T 7z
bbb, b0 L PHSTHRICET 2T RTO
TF—=2IWT 7 ATE, BN SEEHEIN
ZNEGES AW BREIC N S 2 TR O%EC
HHRERZLEFME TS, MR, HMichlx
Fhl 5L, AU EHlic BER L2 CT S
b, MEOFERHORIER ST, ZDRDIC
&, B0 Fii E AL I T B0 B B
koicBbns,

Lo L%d5, Citrons DRZEICH, WD
OEMBTEROIEESH B, —oHIZ, FEOHRA
RPRLT 2ETH 5, BEOTET, KICs
EEHEMOFMPAHShE, Eokok
EDHLE DA DD, BICEE L WIERTH - T
bZNICHEIEHTHEREZ LTI L 6TR
g, SEEMEMOFHE AT 2 L, B
HEHBELTRVY F %2 EHE T 20 AN R
ICHEE 2T, Ho T GEEIE) RS 5 H
ErHE CEPTFHEENS,

ZoH, X0EENLZMETH L, NI,
Bl e a2 —7uv Rick b, #LPEDTHE
KRBT 27— ICT7 78 ATEDL LI kol
LCdH, AT, F—o27 a0 X LICRH
R OhrEFICEET203EHENIKEL, #
HOBECHRENTEAVEVS ZETH B,

M EoRiciEanid, SEMECEL L, F
EOBEHEEZ (EDXS) MRS 2272 TT
%L, hE GRS 5220 BEELRETH
5LER, HRNENEEFENEDH b DICT
5 ET, BRTELRVImHTH L LEbND,

3.2 HEWNAERNE L Z0ME
A a—ua v ThifT SN 7-GDPRY, Joik
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OimAICBI L CERAROMEEZINZ Tvw 5, 20
ZEISWSH T Ed, GDPRIZ, Al %27 —% F
{& (Data Subject) &MEL 72 T, THEHLE
DALHEICCEERPREE T S oiefl, "
2 "Moo TH PDONER I BEEZ H L2 T AR
2RO, 7= FROFERNHERN L % RET
2% z2%HbH L T3 (European Parliament
and Council 2016: Article 21-21), PDDOHfE1c
PRLC, MADHRNRFAEZNEE 25 2 L0,
ZNEFIEL S 27— FEOHER (Rights of
the data subject) 2SBHHEIC ST 0B Z & b
Ho—oThH b9,

ZD &5 HGDPRAMRICHECTHEH I i
2, BRI ZAFLIcE>TIAT7F X v R
ZHlRENIANCEE, ZOEEAEL S 5 KE
BAEEEE FICAND I EICRDESS, ZDRE
Tk, GDPRIZBERIZLZNELDHETWDE XS
Rz22, L2LAaDPL, 94 7F % ADHIBRE
N5OTIEEL, CLABKRLIZEELTWE A
CE, IbbEEREELTEEI THA I,
Woe /P nic LTy, F—2EMERE L TORER
PN DO YR AR b B AT A TH 5,
UL, 2Dk hEEAED, FERAKMSTY R
TLICEBR LRI B R IEETH
59, Wl XhE, FBREENY Y 23T
POBPHLAD S BIZ, BFNTHE I LIFA
T—=Y AR NI 5Tz EwSH (Botsman 2017:
para.15), 9 L7ZEFICEANE, SEEED
B LV COTMRE R BREIT - LTEK
rwukyiclbhs, 6, EEINDEEA
FickoTh, AéLEFERT ZEEREIC
EoTh, iz 2T L OREHES, Z0iEA
LoXxEM®ZEICED, BEP LI CAEIER
DIE I D 7278 % ATREME 2355 2 85412 1%, GDPR
DIEE T B B L 32C o] b HL Lo Zeikic s
I AVATRI

Pl Ex%ET 25, SEMECNL T, GDPR
D& D AR 7 B8 U2 C 2B ICARgIC
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RS ENEICE, 2 Ed OMENH
5LERD, —0iF, MEIEL TR E0HE2E
ABZIHETE L wIGEIcE, EARERL
VTR T AHALEHRE R AR v, ot
KM R EIICFERTEE IR L 5 213 Sk
ST LTd, BINCHERE LERWAHE
WhrbsLwsZETHD, 52, AL
HEP LT TE2R2CHELFLE2 L5
2, GAEEEEANCN T 2 EAiN R T 2 — T ak
AEHEALTYH, AT =727 0TV LI
ML R W2 B LT 52 0, AHOE TS,
BADHTHHENTERVWEVWI I ETH D,

INLOREREZ, 77 THRELTOHER
R LB AN HEE T 288120k 6
E, B blic NoEMRFECEMBEOBE O
BRI DPDLF—o% 07— EROBE
(Complaint) 230 & R IERPDO LR 73 3675
SN B A TR W T—5F M I LA
Bt N K2 20BN H D LEEZ 5D
TR D59 D,

ZD XD RSN NE, oF 07T FHho
BEAZDTLHMNEE LaWEToMRICBE LT
X, EOEIBBDPEZLNDEAI D, £
22511, KETORAD—-DOOBMAICK
57259,

Z a2 —I— WA, 20174127 T Y
& BERNZE T LT XL OFHEZEET 5K
Ew ol zrikl 7z, ZOEHITIE, ¥R
7 A = ABFET LT XL ORI LM
BET3ZEAHESN TS (The New York
City Council 2017), Z&HIOFEE T, AN
Fa—7nt20—BRELT, BEENREARSK
HAEEHEMOY 7 b 27 a— R —BAKT
T EDMEENTORY, ERTERECREDK
WNbHb, YR T4 —AEHETBLRERNEEH
&N 7z (Zima 2018: para.14), T OEHIZ, 1T
BROMEDBRE KT 2 ZHOEYTH %03,
fEFRIC, BANREHEEZBRT 2 0ICbEBRL



T3, $4hbb, SEEHEMOERETY,
FIF#E T 2, BERNEBL2H T 2E =51
MO ROE y /7 =07 05 5a—F
nERBEL, ME GNTREZESET 24
AlZ, FHIiS AT L OBEFEZFIR U7z < e AT
PREOHEAL &, BEEOAHICTH AN R »H]
HFEORHFICERE L 2D 5, Wi OERE Mk
BT B EEEEWC AN I ENE R R L oD,
FofkE b HET L2 DELT, FHETE S &
Siclbh s, BRI, ZofHaix, FH0
VAT LOEREE (YD k i) WRT AL L
WIS E, ZhE GEC) 5X 500N
OWIFICHBT 2 b D EEZ LN D,

3.3 (EnkHiz), LT GEiz) v HE
Zokdic, SEMECNT 2, EoE=%
FERZ L E T 2 AZECFHLIT 2 B, 2
LCHRT %, oMM 2B 72
DEWE, BT 72056575 L OBIRT bR
LTBERY, 2O, FulEkz0ld, &b
BRMEE GEIC) GA5hEVIBETH B,
INFTICHBARL & I, 5EMEOERIZ,
AEBPEZITFEHANTT S, ZOHERELEY
KHRETE R W EWS 2 ETh B, Zhik, B
DREDRIBE S %500 2 DL ke, GAEE P
MOBREZ ED & 5 ICHERT 20 bR SN T
Eio, Z LT, GEMERZECIPREBEVT
7T XLPMEINTY LD, TRFEWN
B7OeAD5EHEICHELSEENTWS ) (Citron
2007: 1312) £ LC, ZDRESCHEZRZ W2
it s, FH7 LY 2 L3RI AR
LRETHDHEDFREINTE 2, #HlZ1XCitron
(2007: 1312) &, FHl7 vz VU XL D JEHATE
BRBIZS B AA, NE2ORECA -T2V —
Za—Foffifz&BEMT2%E, —~RETRPZ
OREBRICBMTEDL LT ARENT 70—
HERTANEFLLARRT VB, B & SHAEE
DOWERIC W TIE, Joh (2014: 41) & Kk,
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BRI 2 AT 2 FT i 2 AT %
A, —MiT RS ZNE2EKRT 205 H % kT
T 5 KO, HEAMOFMZHS T 2B
T A BRI R TRELZ LT/ TV D,

L»L, 295 LkERCE SEFESEFOH
Nz % 5 L OEHRT, HHAIFELNTY D,
FHIOATTHH S iz e iE, FHEID RS
METEIHER 2 v LBIR S 0 2 ATBEIEDS & 2 D
5T&® % (Harcourt 2007), FHEicix, ¥Hl7
VI ZLFFEE LGB HICEFRIN TV LEH
WETILTH 206, FRIBLEIZERS TlEk v,
zh Ty HET GEEL) PECTVwE XL,
AT SN BT H 2, L AEHED
g, 2O RENT 70 —F 25X b L& RHE
L0, ZThE5ENMELZET 256 TH
5o FHIT N ZTY X LIIHBERIREZ KD 5 I E
s, BHEOHRIC X b 2 DNFEZ M- T—
i RE, BRo CIRIRBIMR E LCEMRL, W%
Moo TicEls 2 2 EPBRIh520TH
% (Zarsky 2013: 1560-1563),

Ih o OfERIE, ERkE Gl 5250L
WHRBEOBEEEARL TS, HfficKL T,
LGEEREMONEEZ, —BTTRICFHARLED,
HFARELZY LLS ET2RENLRAEL, &
FBEWE T TR, LEICEEICK D ATREMED
b5, Lhrdic, SEMEZNAMKIIL S HEFES
n3ELTH, GEEEEMOMMBLRD ik
BEAEMNZET2LEEX 5, 20RICBOVT,
Zarsky (2013) O/RBIZEETH 3, HiF, K
EW7 7 a—Fic ko B OMELR LW E 3
TR H 5 2 &, RERBERERET 2ilAiF
BFENBEREZE, 6L, FRITAVIV LD
BFs 1L, EEAnlREMEICIR S U C A2 B v HE 72
LRV D XS ICERBAHIT6NERETHSC
EEWMLTCWEH5THD (Zarsky 2013: 1566),

Za2—3—2HDY A2 75— A FEBOEY
Thoins, LrL, ITholfTriticiEs L
Th, Lo bIFEHEE G 520D
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BEIZB VT, REMNT 70 —F OEEEZ FE L
TWV5HT, —EREHMITED LB THBE
%5, 1L, TOFE=HKEIC X EAEOMLM
AW AED XSl T BOEMEE RS,
POBERECHEET 3101, SHICRDHEE
B35 EBAHRTH A I,

ZDHE—I%, FEHREIEAT R OFIRKE
ik L, B, BOR, teRER SickhEL
EEMARLEALDDICRDBILETH D, kel
5, BFOENNZEMCRERT 2 & 5 7%, §Fl
AT LOEMEOEMITEICS 1L LI
g Bk, EHAFOMFEME (trustworthiness)
S EAMEEH < DS (reliability) 72 T
758, FHHiS AT LDR—R b B IER oS
(credibility) 25l 2 2 & b UAEL DS TH 5.

ZOEAF, AP LEHINCELEETH
5, FHEHEENCFAIR S L ixvz, ERMEED
7o 5 3ICiE, SEEHEAN O LGB
TARELFESILECED, ZOa R MItE
DEIbDE L THYREIC R 2 WREEDL S 2,
L»BI, ZOBHD oI, B  RRE
PRI EEEHKMOFECTENZH S 2T 3
FHEEDE I b——EBDY X7 75— AT
ZND I —— 5 DIEN B 2D 5 T L
BETH DB, 2 LT, FAEEOREBELEM
EHT L5, TOEHEZERDLDLDDICT
BTk, Exht L LR EEL 0D, HEEHE
Bl & 2 ZIEERIE, B ICE £ & 3 70 R
NEFORETHD LSl D,

SAEMEICRN L Tix, SEEMHEAM L2 iR
WKHIRT 2 L0 ERTORENT v —F DR
%A LML 6NBBIE, (ED kD
2y Bz, GEIZ) & v HED & x5
WBLoNZLENDH L, =2 —3—7THOHEFD
& 9 B S BFMIC TN EHN B 2D
D, RETARME L 7 & D BN R R & MR L
w5, &b —ERHENIc, BRIk
L BIEOHMAIGEL T Z LIRS
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4 EBbDhIZ

Afacix, SEEHEEMODIFEICOVT, KT
Sl & IRLAMERICEI T 2 BARREGI 2D B e
5, LEMELZOMIGEORMEEZBE L CE
7o MRETZME L C, SEEHEAMIE, BAD T A
7 F % v ARIPKT AL D B [, S
AT L OAERMELEAE RO ZEMEIC X 5 T,
TN RE VSIS N G H B L,
Z LT, §Hfis 2T L5 T O 2 BIIEST & Kk
LT —2 Ikl L T 284035 5130, 20
T — I HD L G & B S R T LTI L
TLEH LT, ZizMET2AMELS 2 C
Lk, 94 7F % v ZA&HIRT 5 AHREED & 3
TERRLE, ZLT, 2RI 2 EIR
DOXRIZNE, WL DD OHENH 5 Z L% 72,

Tabbt, HANZNEE GEEIE) ok
LA EMNELNH 5150, BEHEPEEH LI UH
b HEANREHOKE SIc#EANE, BT L
bEMEFEA RV LER L, 2Dk, f#
AN 75 BEEH UL CRIBNICATREIC 3 2 121 7%
M E L TOGDPRS, MAMAREHDOKE ST
BIL CHfoMEZ Itz Twb T L, 2T, f
FOMEPEC TR 2E» I RS ITIFEEL
Bl EEMECY L TiE, 7—2 EERoEf %
FEEIAHEL 5 2l HIR S h s, 2o
&9 RS ENEER, BT LA DO LIX
ROBRLIEERLEY, 2002, AFETI,
CO LrmiciEdn, LEEHREI D SEMAD T A
T F X v AESFD, BB OFA S OHER] LB,
ZWEET 2100E, GRS 2 3R 72 R
NEFOE=FEREPBLETCHL L, ZLT,
GAZEHEAR O BRFE PTG O H i & |HAT T 2 1
RO HETHL LRI,

& gL, MR, HARICH S
FERbDThb, UnEd, HATE, ZnllkE



D, HDLVIFPAONIED HEICR S b,
ZRIRES LTh, HATIE, SEMAGRREE
EDNEEMEICNIET 272 0DFEETH L EFA
275, AEHRRERZERD BRI L F
Li5eE, EREEAABHRICIEEE L 2w (F
NEHf#EZES 2018: Q3-9) LD RMERL
Twaieoic, iz, GAEEMEAM s EREMEA
BREMAL, ZNICESVTY ARG L TD,
FEBTATH 0D, H B \0IFFEER T L A
AT LRVERD I, FHERERES N
RN T B0 5TH D, GEEFHEMIE
FEAV 22 BT, HERNTEH L i E TSR & % XA
THI L, WRPET—YIRE L TOEFPA
OB DMR#EIC L > T, HARME b
EHEPTHB, HEATIR, ZOMORBIEDHEE
DHETHDEER LD,

S5EEHEEMPEADIA 7F v 212b k5
TAYY FEESIERL, ZOT AUy FEM
FlLTw ik, SEEHEEM BN ERERE
HEDRDE, ZOEBICEAI AN ENEE
WEL TV ZEPPARTHD, ZhiciE, #E
HEREEEREEAXT L0 k5%, &
Wz nAEOEENE (credibility) 2B 5 Zh
FCOWHERET LR, B IC/EEIT 2
CEDAEERERWT D, iz Ao GENE
(reliability) ICBI 3 2 LB#AZMVWET I & B,
WMERAREZEZEZ &I,

%
(1) Zmr740v27EiE, THRANTOWTHE
AND & Ml %FHE 9 2720, FicHAAN
DR OSEHE, FFIRDL, @, A DIgLT,
B0, fEHH, 178), e 7238y
M % DI £ 7 E TS 2720 D, PDOD
FAD» 5 APDO&H 6@ 5RO HEjAL
M, oZ &t TtdH5 (Buropean Parliament
and Council 2016: Article 4 Definitions
(4)),
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(5)

(6)

taEwy E8&25 2019
ATz, HhafEckoTHE3Nn 5
TADFEED 72D DVEEIE) ZEKT 2 B
®» L3 % (Dahrendorf 1979),

A BT 2 EEEICET 2 =20 Xl
(trustworthiness, credibility, reliability)
%, INEEIE» (2006) 2= LT

Hb,

#oEIC X iF, Capital Onettld, 5124
HEARIC X - THEEC L OBBABEITICH
V27 %EHOHL, 20V RAZICHAS
Te oMM OERREEERE L7 LYy
A= FH—ERERETE T,
BEEEPLOOD, ERFH K D60~
75% =\ A REEEOHEIE I L Tw
% (Tech Industry 2002: Numerical
analytics systems)

20164ER T, TCOMPAS, o5+
JEHROBRITIEH L Cw s Mix, 7YY
FIM, avZ ¥, 7o =T7M, Ty
=M, VA PTFHIMN, X7 TR, N—
C=7M, v bUM, TRy
McdH 3 (Angwin et al. 2016),
Northpointett &L 723 27 ¢, 1IEX4
frix FCorrectional Offender Management
Profiling for Alternative Sanctions;T& %,
INAEE I, TEDO R84 vy IKiab,
AR - BEFIICHERR S it 25 72 52
Woh, Z0HELBICLEEN—F X ILRT
LB S N A AREE 2R L T w3 (1L
A 2016: 40-41),
20176 H 1 Hic, wETWE THEAR
HMEMS L2k ST ahiz, ok
BT, 22T, ABHRIEZY—E R
DORMEEP 12— =2 5 HEOHEHE 25T
INET 2T LEEDTVD, LL, &6
28%7TlX, A vy —3v FPEEZFIIFTE
Wi (AL B & CEEKZEEE) o)
L, HEfiadR— 1250z 52%
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kOEDENTE D, FE305%KTE, (v
Y —2v b EoEeDH1l, ANFLEE
WMEHEAT2EPED OGN TVERE, i}
WX TE, HEYEFEPDRFHIT LT
YA L7 EZRBINL S 20 ST
b, Tz, AFEHPRETONRELTHEF
HIEBREMAERL 5 2 F#MEIC >V T
&, COFEBTIEEANANERHEC 6N
Tk (FEARMREAS 2016),
LEA3, 20184FICfEHFRAEMEI L LCo
FaEE ERICRA Lz, Fikshi
HAMEEHOATH 5 (FEANRRT
2018), EFTIEERIZ, M/BOEEN S
BN H 2 ERANK EEHFTAEEG D 4
vy bERZE A S b RS 8tk
FC, ERHEIEFRTETH 72D, 4
JRMEFIFRAREI L L CoTEMmER EIR L
A=A

hETE, Ak -2 EDH—E X
ORBZETRY v b (HATTHRE) 2563
Ths, LHL, EHAOERIECEZ
NPHRI N5 1ED, EF OISR
moeflrchEBIh s CERREM
2015),

ERAMANCEE D EDRENTHEVD
%, XOZ bbb TH S, Solove
and Hartzog (2014: 667) 1 X #uiE, ¥
HED% L, PDORELRIA%2ITS B
WEINT: T4 — KUY — )
HHELETDH, BICATOL RV T3
BHRE L TWRWDTH B,

oMM, TaTrA Uy rAEREH
T 2boTidny, ZoEMzE LT
BRI Tw 201, BAZFHT 2 BR
TRl 2 HEfh LB (RE) $§52 L
ThoT, HEETIBEDOTLTY X LI
Eo Bz nAETIE R, EADFHE
DHEBWIETH 2 0B I h b 5T, #ff
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MEZAEC S 32, COMEEMZEE 2 C,
GDPRIz Z o#ERlicinZ T, TwoTHPD
DIFRIC BEE AR LV C AR 2ED T
WBDTH B, TO/MIZOVTIE, BEBAR
(2017: 92), RN (2018: 32) 2RI
Nz,

JINEZ A (2018: 33) &, AM@ZR%
ERENCET 2RI R Mgt o BlE 2
5, fEAR 725G % Bifg & 95 GDPRO [
BREEHBL TV S,
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Abstract

This study investigates about the public relations photograph that the local government uses in
the public relations activity and clarifies the problem for using it for the information resource. In
recent years, interest in open data and cultural information resources has increased, but the
current state of it as information resource has not been clarified until now. Therefore, in this
study, first investigates the theory of public relations photograph, focus on the discourse of public
relations photographers under the viewpoint of government public relations theory, and finds out
the common structure of it from them. Next, based on that, constructs hypothesis on the problem
of information resource utilization, and make a questionnaire survey for the local government to
clarify the current state of it. Finally, discusses the problem based on the survey results.

As results of investigations, it was suggested that public relations photograph is a creative visual
medium that promotes efficient content understanding and changing behavior. And, from the
questionnaire survey, it was clarified the current state of shooting and management, archives, and
secondary usages. In conclusion, this study reveals from analysing them as the problem of
shooting and management are the development of metadata management method and flexible
right handling procedure, as the problem of archives is the construction of an archiving system
that preserves the context of it, and as the problem of secondary usages are the maintenance of

rules for promoting usage including commercial use.
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