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BIE F2fi #ARPPIIETIHERII2L—2 a3 00KE

BARE (WERF HRFH)
LR FERE BEER £EFH)

OB TIIHESRRIIBIT 25 E#S 2 b— 3 VORENZ OV THLE B,

HEMY I 2 L— 3 VIZZOMFERRECBVTOLEERRE Mo FETHY . BIE,
FTOBEAITNAARGFILENR->TND, Lirl, ZOHEOHESBHIRITAIE-STIE,
ERIEFRTTHY BEATUT LHPRIZZR - TV it 2 720, EBE A TH2 (Artificial
Society) LV 3 E XL 1 OFEL DWHIDRL—ETHRITL T AL 00, #aflELEodti
REREBEFHF-TVHEIRVZIRY, ZOETIX, 29 LEHEETLVOREDEBL,
SUBEEARME LB LERTHIZEEBHRL TS,

1 [FUHIT: HIABERE L THDIZalb~d 3y

HERZEPMHRTIE, [YIab—a v OFEY 2O TANTWA L IZES, 121
RELFELCRROPICAMBEREL B E, ERTE, HEERSRIZLTHDIUEHE,
1997, b9 1 OOERITHERER, 2FVa v a—FvIal—alrTha,

EL FiAT LI BRI ENUE, (V2 2 b—y 3 V EIREDO VAT ADETF NV EER LEDE
FNEERL THADIBRTHD,VIal—Ya ORI, VAT LADEBZERTIZ L,
b LRV R T ADEENIXT 2 B OB ONRETMET S Z & Th o, ) (Shannon, 1975)
FPhhbhil, BREOHAOFIZEROMSE (target entity) BT (B1), FOHED
BEDETMEN T Iab—a VORI L 25 (TF7 VS, modeling), I o lb—¥
g EREDETADEBELERL, TEFAOTFHLZEHRTEZLTHD, TR 1T TRE
(consequences)] X° [& & (implications)] & WX TH LW,

TF ML [3EET U (physical models)) & 2R Y » 7 FF L (symbolic models)) @ 2
DIKTE D (cf PHE, 1977, EFRTTAVLIEINREFA L BLOEM AW, £E%

BRO%R |— | AEIELD
EFILERL FRIEHE
DEE
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»[ ET LG
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5TV THD, ARERSKEERIZAVIHBRET N (FATROMEOEE) BE oM
BThd, EEETNMIMRETNVUING, HRERLEREFORYET N, HRLBELIL
TR AR ORBTEBEBRIBHET RS D, FHREELHAVS SIMSOC By Ial—
ary, EEOAMZESHEEMHSEFAVIRTERETVO—EL RN 5,

U RY v I BFALITHBOMEEE S U RNVER TR LEETF AV TH S, DI UR
MERITIET, Yo RY v 7 FTNAERD 3DNIH1T D Z LT 5 (Ostrom, 1988),

E1LITERETLAVV-SETT /L (verbal models) THh 3, AKESRFERTO IHH)
DELIISEET NV THD, BRTTNVOXRAIL, SEORBH—BMESEITREIZZY, 7
BETRAREHRPDORBETHY, T FHR v I REHRBASTWE0LB5500 3602
EThHD, B20DETMIEERRICESIEHEET LV FHTHET L) Thd, HETTL
LEBETAD—FEEEZTINES S,

VUoRY v I ETADOEIGHERDO I - F TR L ey Iab—Y 3 rEFL GHEET
) ThHBH, Tal—Ya F—REBOHETHEIND, TRITHETTVIIEEET L OIRE
LEFETHD, LOLHEESTMILT LLEENRERLZLE L LRV, EOFKTE
HEFVTMMEDY VRY v 7 ETFNVENBITH I LN TE B,

L URY v 7 ETFMITERILOFRBIZIE LTV D0 DORTCTHES3IT 2 Z 08T 5 (G
BE, 1973), F 1 DRFTHEFHFN,/ BN L VI KITH D, —RICET VBN THS Z L BEE
LW &Y, HETTATHLREBHENR, SRNOBWETAOEITIZ, 52 0Kk
iF=wsu/~A47uThd, ¥4 7 BRETFNVINBOBREROFELET VIEL THES
EOEEEZRD D, v 7 uRET VIR EESH LIEEREFOBKRE LTRERETD, LAY
B8 3 DXTRERN,/ R LV OETHD,

HETT WIS DFE, BN TYA I uRBERHNTET AL LN Z LN TE D, £ETEHET
FVIRAIE LTEMRET AL TH Y, EEM BB EHLT, BRER Ia—v
arruyy) ENET S, £, HFICALHE - ATAEMOTNEBROHEET VI, 8
DERER L LTO~A 7 unlex—T v FOTEREZER(LL, MEL2EOEHE T I
L= bR BB DEV A 7 uRBRERPORBEO- 7 upBt2 8IS LT5(=
Ara—<wsul ), SOHEETMIUTOIORERREZZTL I EHBELY,

b9 1 SEEREFNADRITHMBEDRIT T 5 (Taber & Timpone, 1996), €7 /i
TEIOHOMBEERED & L THRHROERVIIZENH D, —FTRI T I T L DRVET L,
SEVRBFOBMBFREZ BN E L THROFMEMGAL L 5 RET AN H D, FEEEHI2TH
WWAGWAHEETMIZ) LY TARETFATH D, LT EEHNY Ial— 3
RS ARYIalb—Ya VEATER L LTIKEY EiFbhs Z Litleg., Payne,
1982), AHEETABTRIIEERHARIHET I LEB/EL I L2WEED, I T, FZ
ANTAEBOETNRE, RE,OENHMENRHBEETAVLEIBETHL o7, A
BHNCIIRNAD T v o~ DFBEELTHRIC=—C 2 M7 VAT LI RHEETATH
% (e.g., Nowak, May, & Sigmund, 1995), fHRRIRZHEETTMIIED L5 RPRBELED D,
(THSHED, &V o BERIZEMNIBEL, REOENERE BET, MRHNRETAORF
FERETEROEROEBOOERIETFL TV D,



BERERBESHARRREE <A 70—~ oBECEISHESFEORIRICET S HE

2 EHICRBVIalL— 3 DER

TZETORBITITITIE, vIalb—Lar o TEERIZED L 5 0B E A A—TF
REMEIFEBODDLENR, 2 CEBRICHRIZEON-HEEF LD L, BEH
TRALEE A ERAR LT W B AR R kO TH L S,

2. 1 fARECION?

HEETAVOREID 1 DIFET MICHAPAALEFTRLOMBELENE2RBZ LIThH B,
Linville, Fischer, & Salovey (1989)DEF /I Z DEZFIRT ABMARET NV THBD, ZDFE
FIIPNERSEREMEOFTREZ BB LT3,

WM (in-groups) & FM £ F(out-groups) 1T B2 > TRHMEN D, F1IZAIINEAKE 25
EME LV FBEMICEES T 2EMAH D (NEMUWE), 5 21 NIINERMRR A EFR
B X 0SB T AEHAR D B,

#EONEMOZHRMURIMERITNV OO R - EBENOHATE I hbihizn, £
TZOMEMIE, HENTAT T 4T ABRPMRET DL 225 2BOESIFIZE I b
Hh2v, HBWNE, ZOBUANINERRE L AMERRBICANRRE 2 - - FRAEEZER T3
BRMLENRY, AERIZIITFORTLAIAL THERE L THDIEENREL, MHMEFRBED
REH stereotype-driven THAFHEH L HB S I,

Linville 51X, Si#- 317 OHFECHERCEOMEL Vo ERIZE b T L bANERMER X
DERRERMINDIFENEL D, B X, REMIIAER L Y 250 E (Familiarity) 2350,
SEVERT A 77T (RAEFH) OBICBWTHERABMNERL Y &V, ZORME
DENRSFMBIMDEL 2D LEZD,

WD A 7 ¥ 77 ITFZLRTHOTHERAZ &L Y SHRITBMT 5, &I, SETHZ
HEDBYDII R LT D, LALIOHERIIMEBAICEDI SITEHITEHIEAIN?
Linville 50HEETABRIET DR EIIZIDORTH S,

Linville 5 DEFMIRO L 5 2 EFIETTE T3, BHEITBERAZ THIR) L &I
#1795, 1 HHCTHEEICROO~@OBIRICBI DL 7 r7 L0805,

QA /BT ORAE . 1 PMC—BEDA VB 75 2REEED, 1504 VBT T
#£HBM (SIINEREAER) LB (I TIR1BM) D2&kTnbis, SMEFKED
A TR T ZEEDR, BHEIZTKE (B) 2567420, BRIMIIREL LTHHRE
EFI(Bel), T () ICEALBIERI(Skew), #5722 WER! (Bimoda) D 3 >2SAEEND, A
T T IIREEE RO, T 2 TCIAEGEEIRIR— L RET B,

QFF : OcHEM LA/ ¥ /7’751 PLearn OHEE CRETEOPICIFE SIS, FPlearn
IR B (1L 7) oLEEiTEL (09), ZOMDFERIT—ETHD (0.5),

OFH : TN RIIRBICHRINA V7T i3— R (PForget=0.1) TR
HIhb,

ORF LW - REFAZHNT 3 & S IHHOKDY TRATRPOOREPEL D, RE
BEMAFBROME (G) 27u—7(probe) b L, T7u—TZEIA4 7B 7T IIREERMNIC
(PRetrieve=0.75) B4 &N, 1212 LB RMME (15 7) OA 7Y 77 TREADR
KIIFED (PRetrieve=0.95), BREVPRHETHINREADOBREED AL, BELIA S
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2:Linville 5DETILDOFE
Tags.h
Y77 ORIEEEE OB B L EZ B,

Linville »DEFVOARGRREIMIINZT TH D, EA LZAEE AV FEONIZEER O
KT H BB OD, [N ERALOFERFHRICAE R, TN THZOET/MINERE
SR ERMTAERZFHE L TWS, BEENHE T2 BEEOSMIL, SETRTHKEL
ZBEONTIY LEZTZLEDATYROEETR TS, BESMOBRIZIIDLT, NE
HASAER L DV EY, TeAHA, TOETABHBREETHONEADOLRMRISEL S L
EZBRETIHRY, L LNEAOSFHERMIZDET VO X 5 REMARFHRIZTH0 b
EUEBBLMBZ LT, EOITEMR A=A LEZETHIODEHRERDBIESD,

2. 2 EnIFEELEM?

HEIENELBELT, CRIZEDBRECEL AN ZHRT I LLHETTLOERET
bhB, ZOHETTEMRET M Martell, Lane, & Emrich (1996) 23% 5,

ERLBRBOIV =V F—AT VA IATOFAETH D, V= F—RATVFFA T3
DEHEAZIES REL LD LI BRNA T RE LT, £IT, b 2 HOFREAIAMITA
D, BLRICEDEADENRRWE LT, REOHSEHIIEE s Zhanbihizvn, 272
LESRIRBANDIXRO L) RERBHVEDIES I, KE~D AT RAIHEERIREZR
T ELTYH, BEOHRTIE, BLEITFHADOLED 1 ~5%EHAT @2, OF
D EHEDRFZEITES LN SV, FITC, ZMEORHZRIBIIRD D L LTHEORE
Dl=DICHEHBRAOREREBEELZRAZTRELESI0?

Z ZTMartell HiF VNS A TABRLEERELEDT S LEET D, ZOERD
BDIZKRDE >y Ial—a v azfTol, ET8ODEBLAAVDHHET I v FEEDH
BERETD, BELSUTTHD AT I LESWRERENS K EV, MRk E I I35HE
DAAT RO, RAATIEFHS5 0, ZEHERFZEL 0 DEHREFETRD 5, BHEMREICIZFHEAR
AT DHED 1720 L 5% EHRBATHHDOR—FZRAa T E#MNET 3, MEAOFEITEL
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BB L~V TAL B,

Martell 5DFET/MIROFEFIEIC L7 ), ETHEIREBTHEO T TORR M
BREFEREBET S, HFLWTBRIIELTHY, Ll Ra7 Z3EERRY, FHEITHE
VHESH 28R & L THETT 5, 1AM TROO~@ODELZNIRZAERT 5,

DB - PEIE - $ERI L1320 b b T RBIIRER 0.156 T7 ¥ AITBMT 5,

@5 : FOLV_ANLIER, 1 OFOL~LOfBEAa7 OEVIECEKEL, BBORBERE
U EREICERSE D, 12 TORBNRWARL BIEELIZTO UL ERET,
QFHER : OQDRIZE T ZFBIHANEFHERAT 5. Martell bORMUTITHHREMSE

LADIEETRBLSUIIBWTETThE, FHBEASNIMREDR a7 I IHRE LR T4
HTREY, BLAbT o/ FLTHD,

@ T &Mk - FHEPREBIZW B 2B > TOIEO~@ %V IRY, MENR T TANLED-
FLEHEEKTT 5,

B3 :Martell 5DETILDEIR

034
Martrell HOEFAZER L0 /T AL 2Ty Iab—va v 2FR L TR, A
TR (RaT7HBEMNIHATIRE) 20%, 1%, 5%CLT, EFAEIZOVWT1O0
0RfTABVBELEREREOEH TH D, M T ARBIUE N LT 1T EEFIC KL
ZREFTL, HFBCREENREL 25, VILVEIOBE (Fi) S RFlR7 4 vd—
LB, TANT—%ELBEEMLIIE ELHERDRLRIBEETH D,
HHICRFNRARA T AR S B EBFHETHH I L EEZIE, —RTHLZ0YIab—
Va3 URERICITFREVERIIR, BESDHD ETIE, SETEHIHIRPELD Z LB
BECXAIZLTY, CORBREQHETE L S0ITERNCITHER LE DL TH D, ElkL~
BN BIR A R T B0, T O/NERA T A ERETIUIHESBERABHEEMICRE <
L FTREMEDS D Z L B ZORERIITEV A FVA FLTWD,
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SaAl—Ya VN TEION?

w
\’l

HALBEOR TERPHEEOMESITIIRELL TS, LELYIalb—ra O ES
Fiziza v o FRABHB LI EZRV, VI 2 b—Y 3 VBRI E RS BR L HIUT,
ZOMEATETIRML DB, 22TV Ial—Ta  OUBEERELTREE ),

3. 1 BEERELTOYZSaL—Y3Yy

Ial—varOEAMKLE L TETRO 2REERTE S,

(1) ¥YIab—va ViIERBMMERET 205 HRTIEEERTH S,

VI al—¥a VITETFARERE LT BEEER(hought experiment)iZiBE 72\, BREHR
OB R AR EEBRTIIRY, ETFMTHIAAZRIHRBMEZBRET 55, M2 FH
T50, MEEETINLELL T THD, YIalb—Ta  UBEXRHDDIL, ZOHRIC
b AEBMERICMELZEDD ZENTEBHARETTH S,

BEEZRIBERVY I 2 b—Y 3 VIUBERH DOIIKROBHIZE B, 11, HiiRabk
OEFTTEFORBLZELLES ZERF—MRITEHE LV IO THS, BARBIHLELHZHE
22Ial—varBBETHILELHB, F21T, FESENZEORDOBREEZELNITE
BT D0 12 Ve Db ILEE, HEDRIIKT DAL LTHIETNVEERT 5,
LM LETFMTREELSHRZEL Z BB, HIDROVALB/ELETVHBMEOEL
DERMREZFRICHATIZ L b E<BI 5. E3T, BETHIHRLHBESEDIDITEN
P ORRAUNECHINEHET B DIV Ia b—a Y EFATER8THD, LVl
BV, B CEHRNRETAZERTHI L2V Ialb—va VEIBRERLLOTVS,
HAR, BRLEHREMNORUAMEL TTFRIT 570y Iab—va v 2l I e
T&%, Stasser(1988)i1, EANFEDOTT VAR LR, EHANICEZHIREIEREZRITT
BOBRBHFET DRREREL, PEROEESBINAT 07 A —VORRIZFETDHZ
LERENTWVWD, O HRRBRE COMBEHFT LI Iab— 3 VORGE
HEEHOER L 725, FRC, FHRT 7 a  OBROMELZRD bR HBEERMEE D=
¥ Ialb—varyRERTE HBRILTRDES I,

(2) ¥Yal—yaViIRERRTHETTHY, FERITE 220,

ER—EBEITHBLEIHZ, BEERLLTOYI 2 b—Ya VBT RTAHROFES
AT D HOTIIRY, FIETEVA M A MEETTHD, Licdio THETTFAIIEE
EFND LD Ia—iRORIRE 2 B 2720, — D b DR % 7 OITIT AT IR FEBA 2351
BUELRDZONEBETHD,

LL, —fRRER 52V ab—va L EIRDH D, F1IZ, YIalb—v
g VIR ERICHT ARBIEHITEZ LN TES, B2, HIDRIVFETIHET
HBZLIIFEDERBIZE S TRENICEETHLZ e BH D, B3I, RRoTFHERNRT
A—EDFTOYIalb—a VEROBFE, &5VIIBES (sensitivity analysis)id, &
Tal—va VRO T ORI B LRI T 5 2 LA TE D,

3. 2 YEalL—YavoER
HEEFNMIEEEFNMEEDO—MRMEARELR2VL DD, RZEL ONHTEAIN, £

"



HEFERADEMELRREE M/ 0 — </ oBEICE S HLBE0AIRCET 3 HE

S DORBREEAE L TE R, FOERIIHIDIETAA, HEBOMEOTRBNA ETHAB,
0, FRET TR, EEEET L OHBICBWTHEESFTAZIIROFI AN H 5,
(1) EFNBROFREE

BT T VIHERE 7R TEF MBS EOFBMEAE <, Thid 2 (BRIVES Th b,
AR TEFRELRTIZBRICET AV ERET DI LIITERY, BZHNRET LA
B LMEEZ B DIE LY, BERDIFEEOLOICTERLIRLEATEZ LI
ROV, ML THEETNVOBETIE, ERNRAT v 73 BEL T/ FLIcBxHK
2BEIFTH B, |

HEEF VORI EFAREDER S 2 b1 b LTV5, PIXITEEET L THEDH
AR ARE L-GE, $RABEROANEZIMORDFEZOLDIZFEL RITT RN H
B, LTHEETADBEITE 2 —AVEANBEZBETTHD, TV 2 —/LOMIHLFR
B9 5 &) a5 ARE#E(modular programming) 3 —fR{L L TWBD T, a2 —ADA
NEZIZ L BETFNEE~DOEBIEEITNEN,

(2) EBANTAT 4T LOFHME

EZREO—RIEE LT, EBURTAT 4 TEZANRTVI L LHEETLOEEREE
ThHbd, HERFEEREZ B ANBOITHDORA =X AT, HRELTIY Y if. then~FE D)L
—NDOEEE LTETMELRLTV, Ei2, ARfTEI~O#~ 2R BI2iE TASARKEA
BRI RE ST LV o B IXE Yy FMIDa—F 2 738 LT 5 (e.g., Smith, 1988),

BEBRETMIZOBRAI ERVVERICLPDL T, HERETRI—HE2ROTHE VTR
Lghofz HEET VIEEETAREE L 2o BB TE OEALY RHTRIHIIESH B,
(3) BHOERME

BELRELES THALOHAEET MIEBEOERITRBOTHENTHD, SSVWARHEE
HHR LSRR D, HETETABRERAHTMROEIILARINIEL 125,

(4) BHESDHE ,

HEETFNORAL MR RITER R BEREMAALZ L 2T T L THD, HEaBFTHE
ETFNVEED ETHT, BERIOIIATAEIFIBRERERRIZREL, PEOEHELa v b
—NFTBERETDREGTTRLEES ), L LEREFATRITAFICLRRICL —BOE
MHMZEAL THREWEHTZ L BRITIIXZBE I D20,

ULDRRIL, RFCHEETAVORRELERT S, T TRROREERRITBI ),
(1) ERFHFEOHL

HEEFMIVXVITERERBERO DR LD, TOBMEIODIIZ, EOHRESE L
HEMNMFETERIRDI LR H D, BOHRITET M E o TREH CRVEEFIECH]
RICL > TEL LN, FUBEIISEET M LECHEEENH S D5, HAHMAA
FERPERETH DSy, EETATEL B FEEENE,

(2) IInEH

HEETFVIAZITRETE, LOLEOBRZENTAHEMRDH D, ZORITFIRT
HBINEY, BLTHERGRY I ab—y a3 UBNEELRREZEHTAERLIZL
ATND, BHTHE LB A RSETERVERICH L TEOEREBE,

KROAER S, EETNITLLOBRIEROMAEZ L EDD, LEALEEERIZBEE,
WY ab—a i, BERRAIE-SITAHRE RTINS BRI 2B H 5, &

12



BEHARMHETERRREE ~ 70—~ nB#EICE SR EORIRICET 555

Lalb—va L TRERNIZ, T9I2 AL TITIZHAT ST (garbage in,
garbage out) | LWOEEEAH D, ZORGFFLBRIMDRNZ & TRV, EEROIHETT
NBSERTIIC TR BE RS R E R TVWDZ L Th D,

3. 3 YEal—YavhEHkicd 5740

Vi;v—yaymw<om®ﬁ%MF@¢?ﬁinf%to%@ﬁf@@f%%bt&&
EEDERLRDEEE, VIalb—Ta VERANEFEERIIEZL WS, f20H
H LMY THD, UTTIEE I LEFEL2RAEZWVL 2R TRZ I,

(1) ;e c—Y =z b

HEDYVIab—a L EREIBIRICOBALIGE (Distributed Artificial Intelligence,
DM)ﬁbé@me&Womﬂ77U_?dfﬂWJ&l~91V¥ﬁ§§%ioTﬁé%
WWEBNROHPEBETTIEIKERT S, LY, =T M35, 3E, 5,
REREDEAZREOZLE2ERT D, TR, HEETFLOITAEE (=—V=r }) li.J:
DA%kﬂﬁé,ﬁBmDWﬂ%ﬁ%ﬁogkm§<&ot@g,%@ g, 2003), Bz
HEULEEIZBIT AEMMNBEDTT /L(Stasser, 1988)TH, =—T x> MZiF2. 1DHIDE
BEORBAI=XABMRESNTWS,

(2) wAFxz—Tev b

VI3ialb—varOREE LD L 1 DOKE RIS R L E N AT AS
(ALife) Gd 5 (Langton, 1989), AT i34 fEH (ecosystems) % EAMIRD 1 2L T 5 (EE,
1998; Taylor & Jefferson, 1995), % @ B #AA2ILIRMS A L2 (artificial societies) T
(Epstein, & Axtell, 1996; Gilbert, & Conte, 1995), ATL#t£ix DAL 72 £ & & bIZHERFIT
T—Yx v MIOET Magent-based modeld) RN LvNTF TV by Iab—ay
(multi-agent simulation)D =1 £ 7 FZEA LT, 3DV I 2 b—Ya VBNV TELF
— ;=% (CA) DFERIL (=—V = bEEAERD) BBV LIZEFD 1 SOBENTH D,

AT Ay & RIS R L BEARHES D815 (emergence) Tdh 5 (Gilbert, 1996), BI% & i3,
BEOB LIz —V =y FORBEEANLRD VAT ARBWT, 2EOEEEERT 54
AN L=V = PRRWVITL 21D T, T—V = MHEZITET TE VL (8
M) BEELVUVTELB T EZ2ET. HELUEBROEFCIIAIROHEEE T LIEUE
B TH S,

BIROBASIIV I 2 b—y 3 VOBABERICERNARELEE XL VWIREESL S, A%
DEEIRI~A 70—~ - Yo7 LELW, YIab—Yavidvfsu—~<wrnlrr%
ERZHTRIILDTOHEL LTRELELE VLS, AIROBMESIRE., 2o HLT
DI BIZHEUNDORRORBBIT L HBEEZ TS, HERITFOLENLHFEZTHIREL
BHTHoBHMPLET L VoY, 2=y MOHAEER»LAIRMICAETNS L R51R
BREELTETWS,

T—Px v MIDHBEET NV EERENCKEL TWB0R T /7 I JEFICEASHI
A7V MEATHD, ==V = NEMEDOBEE A Y v FEFOT—FDEEY, 2
EVFTV2 I Ve LTERTDILEBESZIIRTENLTHD,

(3) #k

ELLHEETLICE- ’Cﬁ)\mﬁ)ﬁ SRS TH D, )\I.Eﬁmilﬁﬂﬁ’i’ BIRIZ L7258
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HEMARFHESMARRRESE <A/ o—</ olECESESHHEORIRIZET 2R

ThY, LEBoTATHEDOETNMIZL ODBEBEA =X b 2WNET 5, ELITEERN
TAIY XL (GA) 72 EOELHFEIZ L > TETEINS,

EEHWHE TR T L Ehi=B8ETF (ZOHEE Y MITREIND) 2 ERHE (fitness)
T L, 4 (reproduction) IZBWTHEAEDEWEEFREH LT T3, TO%HE
RD2E(differential reproduction)d>H & Y ik U7z (B@iciivy) @aFo2 RS 5, £,
BFTRIBEIZME D Z & 28T A7 OICHEITR U TERAZE £ (mutation) 22 X (cross-over) &
BrFicET, #ENLEeAF—T oy MIOHEET VTR, =Y MEBIEOERER
F (18—, BIR) EFOLEZ, HEEREZR TV FBBIHR FIFRE)
FEGELL, LVBGHRERETFET—Vor METE LIS,

BEETARE, #EOHEIRRAI=XLZ2E L TIEWVTYH, AENIZIIREERE L
SEEN LB FEO—BTHEI ETHD, vAFT—V = MIDEF NV TOELHE
i, #S—LOERTOBNRSERL R T IHELOFETHD, ALHSITELD

ML) LIXHERIZES ECORE LORITHEROBETHY, ARSICERCELHiE
LLITBITH B, :

HEOHEBEETVTHILEEA LEERITIREV, BLORWEETT L (BMHERE L I
D) TIEE, =Yz M—REOfTEIN— V%252, ZORELZEL, BHERE TIX
Tz v FOITEIA—MIEHTH Y, FOZUEOBRINITT VONAEITRD R ITIE%R
Hevy, Lo LE(ERIOET NV TIE, BM#ERE ClIVWbIIAEER Th - T8 — A %W
AL, ITEIA—NOEL L BEIRIE S 2 RIFHIHIRT 5 Z L NFIREICR D, ZDZ LD
BWRIIFE 1T, LY B TEREEDDRVET VBENTRRICR I ETH D, F2(Z,
HELEZEMZIE, ARIC—EDITEIN—N, b5 WOITFRESRA~DOEE L Vo T BADST
BN S HIR T 2B A S DT ANLHRT D Z EBFREIL R 22 & TH D, ELLFE
F, BEMICEIHEET AP LRI 2B IRIBKE L,

B EICLRERH D, B 1IZEFNLRHEFRIUTSBROBSAH Y, HEFIROVD
MZE O THERNBERRDFREMRH D ETHD, F2iL, TORINERRTIRAMIH DD
DD, —fRITITET VIREE B TORE L EHERNTOEER D ITRERNWZ L TH B,

(4) BRDRE

ETF AL POEERTW DI DERE AR L TREBEZEARHT. LEBoTHERIZITS
BOBFEE THLIERRERTIAL LBEBATREY, FORTEALLBETIVEEETA FLT
W5, HEBZEOEHRNEEETIVIZVLT AFERROTT D L 5 sy R E
REBINZ LA I BEETMTER, SREICEA LT VA Z XA L2 EZTETND,
GARCABZED X I REMDIFEDO—HETH 5,

BERNTGIALDLIDIZ=a—TFNVRy NI—IRBhHDb, =a—TFNRy FDOEZF %K
A LS UBZCL Y =T RH 5 ONBMLEZED IR ¥ a =X FOET L ThH 5 Mcleod,
Plunkett, & Rolls, 1998), 2% 7 ¥ a =R hDEFARZIT2=y b (ma—a ) BOARN
DEH ST HBBEOWEHEback propagationiZ L > THHEEINZ L THETL, ERAIND
BEDEADIBBERTBETEETALRE, W20V 7 Vx—ardbhpd, 38, fih
LAILDOEBEETMEL TN D, Fi, =a—TFAFy MIBBMICE EXoTWVWAARK
SBRICEA T& B AREM 33 5 (Nowak, Vallacher, & Burnstein, 1998),



HEMARMBSHARRBRESE A/ -~/ uBECEIHSHFEORIRICETIHE

4 HEOLBRIIBTSVIalL—LaryOBRM

VIal—varURHELBEORTEOL S IZEAINE %, BRI, FEa0RER
FlEZRTHRL L,

4. 1 #=E9E850

HEMFBAER CIIHEET AL AV S R 3, FREBENZ VLI LT
Z, BAOBEZEOHEETAVNBETHDL I LIZLBEAD,

ETHITBREIA BT TRFHOHOET NV TH D, TOETFTATHIEVa—-FLL
TRESEIA VBV T IR EORRTETLVODBRBICITESN, SHBNELS, FL
TRIRZHWTT DL XA T BT ZBRBEN, BESNEA 7B T IS CTHE~D
HIASET B, £EX5 (2. 1), Linville, Fischer, & Salovey (1989)i% = D& F MZES0
THRERAZHRESIRESE LB Z L 2B TN A,

Smith(199DiZ & % $473848B(llusory correlation) DE T /MT L D IHHHIZEEIN TV, &4
BRI NMER O EIREFBRFHEIN 2R EET. ZOETMITAEOEAFTRS
TEEREZELA /77Ty MITREAL, REOBRBDOHTE v MIDENTEZ 5 (5T
EABBKIZ/AR D) Z L2, IR Tue—T%bEy FMITREL, Tu—-T7LEEIhA
Ty 7T EDREUMITSE U TREBELBZ LE2ETFNMICHARAL, TOET AT
Hamilton BIO$ERMEEA FHRIT S L & biZ, E3DEAXEAT S LEERMAEREMETT5 &
Vot ZRARZLERL TS, EELIOETFATHRATERVHROFELEREN
TV 5 (McConnell, Sherman, & Hamilton, 1994),

Smith(1988) IXFHRDE/ET N TAT IV — T/ BV EY T4 REV Ialb— LT
VW5, Hastie (1988) I¥ on-line DENIRIAIZE > THBRENC Y 723 T& B L) FiREE
AT B Z & T, incongruent RIFMBHFEINCT VY, REDIALBOBREFHRL TV,

HEWRNETVDELII=2—I VR y NI~ OEE*Z I Tcaxsva=X b DOET
M B, 1 Z 1E Smith, & DeCoster (1998)DE 7 MT AT/ EBAEPDP)DE ZIZ L= ),
40Da=y bPDRBF Y T —ZIISRRIE RS D AN ERITIRS & L HIZHAER
AP EFEZTE0, 2=y bBEZITERAANIORE ABOAFTERBANDE) 2/IhELT
X oica=y NEOERSTHREDELT 20T, SRR ORY % BER-SITHREDITF
DEETDILICRD, ZOXICLUTHEKRRREERT L&A THNCRELILY, R
OEFEVBENOEE LY BERINDG, REOHREFBL NS, £z, RO axRs
v a=RA METME, R bV —iZft 59 53 (Read & Marcus-Newhall, 1993), FRAEIR
W FER(Shultz & Lepper, 1996)iZ b A SN TV 5,

RELD1IHEB(seld?D C AT T LM (Nowak, Vallacher, Tesser, & Borkowski, 2000) T 3,
ZOETFTACIRBCERETORMER L AL LE L, ELVOREEEBCL o T2ENRRYT

I LY LWSEITEIT http/homepagel.nifty.com/eiji_takagi/esp/iZF0# L TV 5, 7=
Hastie & Stasser(2000) B2 LBEZEOHEEF L EZ LY 2 — LT3, #ERSEEETITY
v 7 ECHfTENTW3 The Journal of Artificial and Social Simulation 3 EEEHIR
THD (http/fasss.soc.surrev.ac uk/JASSS. html), F7- American Behavioral Scientist3k
(1999, 42 B HAREFHFRIZ OV TO LT 2 — A A TNS,
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4 TRBZE, ROTFAT/ RHT 4 TREAVBENFNET TR L, XHTF ¢ TR
BAOTETHLISIEETAZ L, REDHEAEZTRL TS, SBOoEROAIREELTH
OB LA BRATCER I LB R LEEARIDETLVOEETH S,

4, 2 #HeREE

HELBEZOHETT VTR LEMABERD B DN, Nowak, Szamrei, & Latané(1990)iZ84F
Y, E7E Dynamic Social Impact Theory (DSIT) & MEITHL B —EDHFIE T 5 (Latané, 1996;
Nowak & Latané, 1994), DSIT I1b &b L#¥#M72 social impact DEFR(Latané, 198D %
BNETVCBERA DL ZBIELL. 2EORBELZF L (2—Y=r ) Z#CAR
DEFROBNVERICEL, EVHOBEREOKRED L ) REEOSASEBNICHERTS
MEYIalb—FT5, TFAOERRFEL, BEEZEBIZLY () (OF2—FI2XoTid)
DEIRDBERTF LSRIERRR SN D, (2 Lo LSRR L, IS5k X v 25z,
DEIRITE Y D225 (BBF, Consolidation), (3) B UEBEDEANERMITEET S X
INZIeB (ZFREV ), RETHB, I ODRRIZERMLRESLHENIBELEI EOE
RoORBRRT5bOOHBRMBRIZHY iLh, BENSEGH Tho THRENERICE-T
RSN D (B, 2003), EBRHT—F LBAELTHLREBTRIFRIA TS g,
Latané, & L'Herrou, 1996),

4. 3 :EH:BE

DBREDY I ab—va VL L TEHNZE - DR - £7 (1992), Yamori (1998)
W EBBITREOHT TH D, ZOETNTIIHTENBRORRETRIIBEIOFA LFE
ERODEREL, BITENRRIFRICTHRNDFEIZRBWT, FRUSC THRADFBETE D
EWI=oupRE BRSNS ZEEFHRLTWS,

[F#%IC Molnar (1996)iZB#iZ2ATEDONL—N (BRIZMA> THEOEETHL, tER
MEEY L EERIEREAZ(RD) b, BETHAMICHEDEENHS S L X130 T, BEN
BNEWRTEFTHEILNA TV S & IREORBMEEL, 4F5RA»SOBRENHE 5=
KATRFPLICEEHEZEL 2L TRAPEEINS, REOBRAEZFHRL W15,

LR O INIRBERIZH 5775 5, Stasser & Taylor 199DIFETFVIZ L L FbT
MRAERBIAATE, REORSHEEIIBML ST 955D, BETHERICBESTIHREN LB,
BETHD, TOETFTMIFHEOWREE, B3 2 FEM T3 FEL floor KB & DB
EOBRIZEHL TS,

Stasser 198NIEAEEBREDHEREZTHETARATIVHLHTHS, TOET/NLEHR
OIFRETRRDFMET LI, REBOVHOERMANLEMREDOKERLEHL, 7—%
DOBFEBRICEZH LT3, FIZIEBNET a7 4 —A03h 258 EEAHEREEE LIZRERIZ
7252 L %EL (cf Larson, 1997), ZOHFEOERTE &1, £HBROMRBOMIZKE
R OZEIPRERFN AT OETLVERELTVDEI L TH S,

EAN999)ITERNER THEIIa=y—Ya v Ry PV—IDETAEESTGAR
BWAL, TELRERMIMABR Y hU—7 I ABERRINNORATERZ LERLTNA,
B OREHEA~DOEFIFLEDOE VR Y T —7 (Wheel 72 £) TV, RENSEETHNI
ERMEDBVER Y N T —7 ORMIIEDS B, BRI S W EEHMEITTET AN OERTE 3,
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REDRKRTH D,

F—LBRDET VML HFHEET2 5 Flache(1996)3MEN TV 5, ZOET/VIIEMRE
IZOWTHENFRE HENTVLU~) BRETHRIAT, REM TR (approvaD% 5z
B EERFT, REOITILEL TR FETENLT S, 1 OAEAEAWYIaL—Y
3 v CRABVREERFE~ ORI ERBTCED LRET D &, FRBELRAEOHIZL
S TEVEMENE (RFEBOMTE) LEMGHN RO FHREORE) BERHCELS, = LE
ARL OB EZHFHIERB LAV L FREBAE U HERANRH B,

EARRIINEBEFHRTH VIREOERL LV, EAtSiRRR EET NV EEARRIGE
AT sRbREy, EAMRIIHEETNAVEZER L TREE LT A2RHBOBVERTH D,

4. 4 HARR

By TVETCEROEIE V (matching BEBITE S Z Lz L<mbhTW5, Kalick &
Hamilton (1986)ixZ D#EV R LENERZEAT ST L2, BRBBUIEFIZIT2FH
DOIZLTHERBIRTAZETCALBILEETEVA NS B, EELIOETART
B4 5898V OBREIXVAARERIC X o TE(LT 5(Aron, 1988; Kalick & Hamilton, 1988),
EA(1992b) IIBF N ERIZEBEREMCHRERRZBML, BDEBMROREEZEA
LCRHDOY I 2 b—Y a2 EBLTNWS, ZOETANENDIE, 7— MNEBHRO SRR
RETEERORELEA LR THRHAEWREFRTEY, $8VEMIZL v EALEETH
1B, BRETHD, E-RAFOEOT—T 2y MITaR—XHERRZNET B LE8WIHE
FL, FRIZEDANCIIAZIZ B 2BIENELT 5, REDTRZHETWS,
SEABRDY 2 2 L— 3 »OFliddiey, BEO 1 DLUEBEEESHABRES AT FE
LCREFTETFMET BABERRHHZ 55, £, ZOFEEL, MROKOENIIH 972
HRBZ LYY, LM LEEORITTIE, ME~DFRSBERLMENE L RERRHORES
L AMEEATTFNIL, BELOIFE(Newcomb,1961) IZEE R H-HBRIZNRNDEL (1
3ME) #BBAL TV (B8K,1992a), NEEMI X 2MESAOHEAMNIMIICELS, URE
T43]), TARBEWIEEBANBEM OME &L O—BEITEN], RETHD, YIalb—vary
12 - OEOBET BN AOERMNEBRIZFEE T 3 WHBHEARVE NI RELES ),

4. 5 HEHPFLLTOEB

HERFCAE UEEOR X RBHITHAD Y I 2 L— 3 V(social simulation)’2V LA
IHET7 7u—FOHRTHD, TNOLOHMERF—RIIANTF -V = MIOHERELRD,
£ T ENET B, FOBRETEIAIL, u—dARA—NE LTRBRENS~A 70
Tz b HEDT s alpRF UROMNIERI BIF) THENEHRTIZLILH D,
HEDVI2L—va OBHRE, HRIERLEHL SNTELHSINEE, 2=
OBERHIEDRSARMOMBAICESTEI L THD, B ZORNWOHRIIARTZOH
SRR, PG, PERB, BEER, #1, IFREOHRICERRFREELEZATVD
(A, 1998, 1999b),

HELEZELER, YIial—Ya VIR Lo THERFACEKBT 7 —<iCHFELTY
3, BlzITHAOHER (6 1999), R# - SEHHRIORRGETE - &M, 2002), FEERE -
(L, 1996)% % DEFERZDOHEEEZREL TWVD, HELHEEOYV I 2 L—¥ 3 VORI
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B3 RIISHICHEY, BmiETTFORALEN, Tz, UTTREFORRIZL
=B, HEOVI2L—Ya VBHIEBRDL 1 00T Y FERRBIZE LD S,

HERT A HEHFICIIEBRORAIMER S D, ) LR —Y =2 VEOERN 2
HME0 TECHBET V) L LTHIET A Z LIZL o THIRTS, LWV OBERY
TAT AT ThdD, BREREFLNE, LBOVREOHBE L BT HECHSNBRERT,

HESMARBUCER LTAHA L S, ET2ERMOBROPCVED & LTAELZRERHROY I 2
L—val (fR,2003) i1, ZHREROCSEME (ABFER) OHEE L BIKRO L S 2its
SMEDBREEZTFRIL TND, F 1 ITHENKBPTRERER I E T 22Dz bDI SRS
TEHET AL, B2 SN BAFHTAEREEMIMET DI L THD,

5, —RZBII—EDOEATRIEY ZFRLETIAELARVRY THY, TOBARE
i BFIE & o TRV, —ARASHRD 3 D ittt £ (communal societies) & FEUNME B, —HRAS
BITBRO T~V EBL Y X7 ~ORBEEB L 725720, BIRENIEHEIZ HER T & % (Takagi,
1996), —REZTHRITFIMEZ, ZOEBHSIEVBHtE GEPLER), HEOYR—K, B
Bite L, EEHSOEASELELHTI EBFRIZNS,

—REBRORREEL L TR LEEAR DI, EFESICL 0 SN 2E0WTY LV~ OfFREE
T 5(Takagi, 1999), Ffhayie—EBMNBIRNBR L LTHE, BIXEAEBM~DOFERN
REINDZENTFRITE D, HEOBERHENRHIBEOAKME LTHERTZZLEEL
S, BT X Y B, SR SBRFRERT I FEERH DLV DEEA I,

6 #HU

BBIZHSUEZRIRITZ VI a2 b—y a3 VOER, HFICERBSETORMBIZOWT, EFR
B MBREBRRTEI ),

F1iZ, FOBRERHETTNIERDREDIIBHEBLEIZRETEA S, #HILTHSLHE
ZOHEETTMIEMTHY, HETTAEBREREDVRPOATRERANRBSHL, ¥
Tal—a VORIOFIL, BMLHEENMERETWIFEELEREBZSICE TS 0%
BHTZ b hole, £ LEBEIILIOIHEETARELIETHRY, FREMAICE-
THEEETNVERLDREFEBE,

BE213, BREOICBET KRERI VA 2T ERERILRLEA), YIalb—v
3 VIZR LT, IEFRLAHMICER 2 E L THESLET EWHBFERES Y, TOEOHREE
TRV LM TImMELHD, LNLYI2b— a3 Y OEBBEIIERNZT £V A
brAvaildhd, RERVTIVAEME—FEFRA~DORLEZRWETHZ LA I2b—v
a VIFROBE S REREFIDO LS ICEZX D,

BT R&IL, YIal—v a3 VX AFEAEIMNT L ERALV LBORRICA %2 3
ESHRMoRILETHD, YIalb—validb b L ERANRAROEDICHBRENE
Bhd, Tz, RERROBESLTHELDROMRMEBEL 7213 TRDT, RIERTIT
BLTW3D, EEMAFEE LT, SLTERNE BEXARVAEFRFCE OFRESED
RNTWARZLEEZDE, VIal—va VIIERBERIGAIGER L2V OidtaigRio &
HIZBZTRBR, '

vIal—ya T EABENATERCE2 20FERHBES ), 121FFANG Ak
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e TR AT EENRFETH D, BITHEDY I 2 b—T g ViEb LITBRERH2E
BLEFETHY, ERERREOTRL L HBENICITEZNERITTEL b AN,
5T, HRERETAPESEROREEICL S, MENERD RE2WEROHY F
Thd, TOBEORRILIVIab—a VIRBEOERWERBRIZHN D ZLIESKE
BTHD, I—AOFEEITRE, BEZCRITIHBHLERTHIITAES, ZoEEIHE
HHHERG | DR L 2 olz, BADRIRREDHRIZY I 2L —Y 3 THE L Axelrod 73
FOHMREL CICEERBBICEE LI L2EBIZL EDHTHLLNWWEAS S,
HERFIRITIHER S 2 L — a v OBRABMEAEKD B L &, ZOFERIOTHOYR
TEAVANRRT L v I ABEZ L%, LVBELFETCETTELOTHSE, EWVWIHISR
RS T, VAT AVANSRT 4 v 7 ADFTROER(L B ELEC T, BEGR<=8Y
TOFEIIEETHB, LA, BECEFALEAL., HELOBEERLEVET LD
ZOFEMMIEEEZD L E, EROESBFNLEAOP CIRETETZOABREET S
LITRBIEA D LEEBITEZ TS,
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BIE EI3H LEVIAL—Yav/ HF—305%5TB50M?

Why do we conduct Simulation/Gaming?
BAKE (BERY¥ HERFH)

AEOBHNL, BB I2L—Ya PS03 ab—va ), 2% ) AEIHREZ A
Wiy alb—va RS —I VI A FEOMNEBE ST 2 ERTHI L THB,

ARSI 2b—ar&F—IVT¥E 2006 FEREEREN =3I 7L Ial
— g OFERER) 27—~ & LTHM&ESNS (200666520, 21H), TDHE1A
BIZREIh, EEBA—VFAF— - FIR2EDBV RV YLL, RLT—2BFTH
5. ZO7T—<ReAh, BRT_NERIOFELRE L2 OTIERY. SEIORSHMER
XEATECRNESNEEY, YIal—va &SI U IR RRE L F R EED
HET, LV—RBORBERTIIELTVA. I3 LERRICH-T, EAZEY, VIa
V—a e HARON? S T7ERETEON? vIalb—vaisS—ITD
BRIZAR2D? LWVokfBEZLH LD TEHWEE D L3508, FEIOVVRT YLD
BETHAS.

#HEOBEEHIC

VIalb—va &Y IR0V AARFRSE (disciplines) T{U A LD HIBLE 5T
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F—324) HSULBRZE (F—2FER) EHEINATFEREEL TS, F—ALEKROR
FRizBZ56<, F—L0ERBHE LER, 2F 0 1940 £~ 50 ERICHMB 725 5. F—
LADERITT VA v—08 [REMIZ] FTEI Lz L &0 THEME) 2RT, LZTRLATVE.
TSR TIIRL, EROARIZRACEH#DL & TITBSEEXICEIRBEN? Fhik
ARDZIEDIZ, F—LAOBRORAZARERECETL TITOEIERS — A
(Experimental Games) 3£ < Efish b L 5oz,

ERT - AT OHR, WAARFRSFOFIZG| BN TV - LB A, S 0BET
BHEDOERERIZTBEEE > TV ok, RN —LBOERRS LTI, v Y v IR -
T —ADEADT 4 Ve, TOWRE L TOHBNT 4 Vv DERP BN S1ZFETHS.
BH 7 — L ERDERS — L L LTIE, X (bargaining, negotiation), #HAF A (coalition
formation) 23MAREWVZB.
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BEBREFTNENOANEBIZE ST, o TRBFREEBELIZRDEAD. &5 LEEITBIOH
BREHERLTYH, BEMIZRTHEHRYTIOEREELY. T TERBMEL LT, HREI
TEOBEL5X B LNEEIND. TOEFIHBEIIUSL 2EREANE JI/—LHER
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THHB, TNODA—VIFREICEX 5 BEEREERET - DICEASNE LD THD.
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T&5. ZOHALIERTIMEFIN, Zimbardo 5 OBEEERNIRIZSHT I TH o7,
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HEMY I 2 b— 3 VITERREER LTV AICEER. HERY I V- VIEHETE
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Gaming brews another world.

LHIEEENEERE BEFED
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1 T§5—D0HR] #K-T
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R Z20OHLDOThHoT. RRSUREEOHNETHLRRTWA L I ITHEHE D, 2006), R & A
TOF—b=—r v MW, #EKRELREO BRMZBE 7 —<iz Lk" KEEP COOL”
DOFFALF—L K ok,
H—b—xEEZD L, EOBNMIE D F—LOTHEORHRLNE Z Li3HBH, 7F—
LDL—LE VD HIRIOL &L CORBRBOBRRICIIHIBOLBESHE I ICHLELS. ¥
RMEITEHS, EOFRTEERESE O H\, ZR/B[AZHEATHIL b/ — LD HRTILTTRE
LB, AT, UEDX > REREL L, EHEORERBVW T/ IV 8BET (65
— DR} DN TRATNE U,

2 TKYSHE) & TBLLEHE) DVRTL
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o, BEPIT, REHEDCT— 7/3/ffﬁ%éhtmﬁﬁﬁﬁ@®74?47K#T5
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3. BEXCTBENEELRFEOERETH, AP LY BHE, ART ok LN
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ZOXS T —LEENLEREBRVIRT I BIZ, U0 BEMEIXERDAE TS — L5 HEE
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THHRER S —A L LTRB LEIT TWB W, 2005). #RE LT, BRETEEINLME
SULEERM R A HERENECRESERBICER T3 2 LB L tolz. BRBHHE2K
D EhY, ExOMB RBEBRCHEOEM L D OHT2MMERET 2 VAT LAOBEN
HEATND.

* SNG" #MitE L DY ELEDIRT L THD7251E,” ISAGA Summer School 2005” {2
BOWTHREINZIEY IR Y HE" ICHIBA" (Interpersonal Comparison for Horizontal
Integration by Border Awareness : 3R £ IZ K 2K ERIHEE D= OR NKILLE:, 2, #
BN, MELOBRLLADYDS—ALTHE. W Kriz KBRET DT 4TV —T 2 7 H
= Market place” (Kriz, 2006, in press)% t > MIEE S 7z." Market Place” 11, HiiIZ
BOTEARKIZASHZ > TIIN & FRNES I 2 L— ML TVWBHRT, HEWES—LA
LIBLTWS. —HT, ZOF—LTIE, BROOEXLMEDOEZA BT LNHIEE
D, FNABRELAETHLHD. HELMELDOZEZDORL LAY, Zo/Mo ER) &L
T HE] SNBZLRE->TRLLEDLES. ZDZLEILLLT, RALIA—TITREDE
w0 TKERRES] BRBE(LERS. 25 L TFR) GERME) L Rt ko TH#M) OkF
A BB L AR 23, IR0 —LDENEVZ S, ZOF—AIEA -
HEMAMOMBL AT AL LTREBORME K&V,

3 HIWERYEER - BRTIVATL

MEREY HIE - T B DD TL—bE LT, [Zuxu—F] (* CROSSROAD" )
ERTBIENTES. [V7nRu— ] Z—RIIBSKT—L L LTHORTWEA, EEE
\T, Plrvilb i BRBLERRRIZBWOT, EF0OBREFH LB LERREE
TV, EOIRIFE TR L O RBERZHR T 7L —AF —A L RRTORBRATHAS.
FL—Y—i 3/ =L &AL T, TNENBRECLERERCIHERM:, RENCES SR
BREEEFET DT TR, v —AARRROMRERLIETIZE VRS IATLALLTY
BT DO THDHERSFD, 2005).
BHIZOF—AZBWTHEET 2 TBRAMOMR #FH LT, ERREOER & MK,
BLUOHSEMOBIREAHATH00Y—L L LTORBHFEDRE LT T A HHE,
2006a, #if, 2006b). ZOBMYMAIKEZETCOT /v ay IH—FL LT, BkET—
e Lk [/ uRu—R] OoEHEIMEZ, Bx ABF2A3Y PP veo~ET—LDa
VUV ELTHERLTWAGR D). OB, BRIZET A a T o VICHRAL VL <R
ERENEZ LR, BRREWEETh . R 1 TRALEDLY=ZBWTL, TH5ED
TARERTINED, TETILEHT LOBERLVMIZROH] 2EE, [7uzxn—F TR
W] OarT UL BENABTTH D, BRTHEEZFEIL, BREFIRIOO TR
L, TEHLERERD) THA.
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DR bV, BEBEIIA—-T U THEN, BREERMLO T L—Y—IZiZah b2
W, R3IDSODBEENS 2 OB H—FRIZk-TEX LA, FHoh 129207 L —%—iZ
BONRVWEIICERTD. TOFV—L3REHRROVIaL—2a U THYREDL, TL—
Y —iZEx b L BEEOHEASLRITL T, HrRtRBEER IS THL.

#2 EHEOTHH@HE) S BFEE

HIEPH | & Lm0m | B | ZE
i - % B
USA &/ = 5 T 12 5
F—ua N 3 1 g 3
PR 2 0 3 3
| RREE LE T 0 4 3
HYE=F I 1 3 3
OPEC 1 0 4 3

28



HEFAERAPETERRBEEF ~ 70~ nBECEIHESHECHRICBETIHE

&3 IL—Y—HBEEIREEED/2—106 AR

BEDTER BEFRRE
1 | RHEE ETEZ 210
2 | Birw FFE3 HEERTES U E
3 | FrEgh M1IEZ 130 L
4 | RBRER REE% 16 L E
5 | RERE E-RIBZEFLUE
6 | REREwmE BTHE% 15T
7 | BARER (FEE 3 MR % 9 LI E
8 | RfTHEERm s RIGZ 9T

5 45

— IV TIEBRREARES 2KV AbE, BL LALERNDL, REHRIIXNTS
Y5 —2o0R) #BL LTV, A= 2loTHRRENAVHENBBEL DI
2 b—va by idied, REMBICSHET S, Thbz&habE, BHLEabt,
FLTHELTWS VAT AL LT, F—IVFR2REBLATHER.

SE 3

Kriz, W. (2006) “Marktplatz und ICHIBA” In Nébauer, B. & Kriz, W. Mehr Teamkompetenz.
Weitere Methoden und Materialien. Géttingen: Vandenhoeck & Ruprecht.(In press)
ZIHTEE (2008) REHEFEY —/ L LT [BEBWES —L) R - £l - KR 02 20K
7 vIal—var&S—-3I07, 130D, 318

ZIRiEE(2005) BIBMES —LIC K 2REEE L BTN, LE¥R, 48(D), 139-154

HIHTEE(2006a) BASS — A X B BEMREE L FENEE~OGAEN: [7 uxo—
Fd 2 X DRIRORE BAEE KR FREBEREHFAE, 36, 31-38

HIEEQ006b) [/ mAn—R] Ik 2MEHBOTH & HLHBEORIRE REAIAL—T -
AT v RERE 53 ERRIRKRIE, Pp. 96-97

KiEESE BRIBS -4 ICHIBA” OBBZERKT)

HigES - SEF - kb WF RS —b L LTO [SNGEEWES —L) : JFER] @
BA% EEH)

SIE S © &5/ F - RFRb - #BRE (2006) KEEP COOL 248 L £ 9 : BEECR 7 —A
CEDHEBEOMRESE v Ialb—var&)—3I T 2ERSRICGHRESR 2006 F£55
KPR - FINET - @A 2005) (B S —ATHESY RS - alazmy—var:snR

o — F~OHFE) Fh = FHIK
J—LiETR
“ KEEP COOL2: Setzen Sie das Klima aufs Spiel!” Spieltrieb

HEE
FHEO—FNIROEMIZLDRRTHD. T 16 FEIHMEE M OERETHRER

29



AEMTRGHEMRARRBREE <~ 70— <7 ofB#EICES S EOAIRICET 355

XBEIuS T L) ENRERT  BEBREEE UREREO D OWENREE), REWR
BwBhe GEE B) ) TvA 27— uBEic k-3 < S 0RISIc BT 2758,
(H15-H17, HFRAKRE  HEKRTF - BAKEE, REES 15330133, MHAEARZEHR#E
BRMEATR 14 EEBRK (aIa=br—Yas b BEY—LELTO THEWES—A) OB
RIZET 2%, BRAKRE MIES, R¥YsR 17 FEFEBR [~ - vIal—
T a VOFERHE~DOLRER) BFRAKE SIIET)

30



BEHARFBHESMERLRBREE < 70— <7 oBEICE S HSMEORIRICET 5%

ZOENETIIFERED O b, [(BH) A LIPUEGEHERD 2 L— 3 VEAWEIELZIE
15, T(EH) #RE DV Iab—Yardid, B1EF2HTENTLL, #LoRVREET ML
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To1%. BEMICEH BB ERIZ X o TERIRIEZRA TV B,

HIEIE, ALY 2T UNSedtEZEZR B35 LIRELIZE X, £8FV T2V (ZORKE, ke
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Bons RGHR] 55, BAERV Y VORI E UREEND Z L 2FBTHETNTH S, LhLTx
DRFERTT WL, HENERA R ZMICBRTS L 2HHEL LTRLT. Bx ADOISITHE S
DEBE ST B LRELTNS, Z0OFF /L% DSIT(Dynamic Social Impact Theory)ifiiz /L ZeRIIZ B L
T IACEER L L &, TCROEFNVE RS TFREELNENEZERL TS, ETESEHTIE, EE
ERMRIZ L > TED & 5 RRIGHRBE LN D 1A HRAIT 5, F6HiTHE. FEo5HTHLNA [BHA] ©
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Heider ®/\5 > A Bimé HB Markov {2 & 5
GN—TZAF2 HOROEHEVTaAL—Va Yy

H # & @

HEOBRIZEI5=H2EFRTOEADS YORBKICEATIHERAD 1 D& L T, Heider ®/35>
REHRHMHD. LHL, COT/0BMETN—-TEC1FI 7R DEK, BEMICK, BAD=E
BMEDNSL RBEI TN—THAL IV AOREREREL TEDELS BREARNE M5 2
SIZEBL TIE, +SHERSI A TOAEL, XRTIE, SOTM~TH (33 9 X% FR Markov #iiL
LTERIETEZCEE2RETS. COERLITHETE, Markov BEADRIVREEE HEEMIZRATL
AVE2—4 Y32l —avitk> TEDORHMERIETS. £1=, Markov AHDBIEIELTHE
E~OBEFREBEETIHBLAMEREL, TOEREERTS.

Analysis and Simulation of Group Dynamics based on
Heider’s Balance Theory and a Finite Markov Chain

"TATSUYA NOMURA'

Heider’s balance theory is one of theories on micro characteristics of triad relations in social
psychology. However, it has not sufficiently been discussed what relations there are between
group dynamics and this micro characteristic, that is, what situations appear in convergence
of the group dynamics based on balance of individual triads. This paper proposes a formal-
ization of this group dynamics as a finite Markov chain, mathematically analyzes absorbing
states of this Markov chain, and verifies their characteristics based on computer simulations.
Moreover, it considers influence of a specific person fixing relations to others through the

process in this Markov chain.

1. L &Iz

#HEOERIZETABEANS V0B EHTER
D 12&L T, Heider D POX S RFLHNBHE Y. &
DERIE, AACP), #1E(O0), BHO@FEELLZ
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RESBHNYICFEELZLOLL T, BRMICERE-
BROEAZREL, NS5 AREBIZELELTILEN
HALFIHRLBATLS. 512, CHO=ZEBET
DSV RABEE, ~BOTS IS ETHETS
HRLFEETS VY,

LAL., Shd DBREWLTIE 1AS0RT5D

t N XPRIPHNEA T4 75
Department of Media Informatics, Faculty of Science
and Technology, Ryukoku University
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Fig. 1 Balanced and Imbalanced Situations of POX Systems in Heider’s Balance Theory.

2. HE Markov B+ L TOIL—TF5 4
F2HR

2.1 #ME Markov #fHit L TOERIE

ERETIX, N AOAMETOROEES L < (ZRF
#BETH. AFBOMRKIE. BE~OFEIHET
5+HL IR -DEOVWVThIEESEL, +& —
DOREBOEZ L DLS TIFEP 2 HERLEWE
BRERX CCTREbLEVWETS.

2O N A fBZHERVEIDI—D 1%, HFS
FTExn/HBITS7 G (P A) I2&-TRBAS
h3d. ZCTC, P {p1,p2,...,pn} I N AD
AR HETEITS7LDEADEATHY, A
{(a1, 81), (a2,82), ..., (apm, sp)} IZEBRIZHET DY
STLDIUY 0. EFDLDOFS s. DEDERETHS.

FAADNDARB POX S RAFLDINS Y AE L F3
HARIZETE, hEEOBREETEITHENS &L
2w b D=L DTS I WMEBHREDS Tz, £0
TUS EDBBORY b L (31,83, .., o) DHBEALE
TH5EzHMETE. POXSAF LOEELE TS5 AM
DER, BEUVBREN-ARICET5TEERZOTY
COFRERLNRAEOERREOHERFL THRER
NTHHLETHIE COHERYE TV IIFSRY
FIILOZEK S = {(s1,52,...,8M): si =+1,~-1} %
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B2 4 AOBEOTN—TF{F3 7 XOHRGE Markov H
Fig. 2 An Example of the Finite Markov Chain of the Group Dynamics (4 Persons)
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Table 1 Results of the Simulations without a Fixing Person for 4-8 Persons

R 1 FISHEELEVPRETD 4~8 ATOVIal—>3 Y OKE

N 4 5
KEAZHE{ELOEE 4:0 3:1 2:2 5:0 4:1 3:2
( X2 REH) (1) (4) 3) 6)) (5) (10)
IEL -BT8 29 165 106 16 108 176
( BRTHRIZETZ289) 9.7%) | (55%) | (35.3%) | (5.3%) | (36%) | (58.7%)
NEECOTHYREEBY | 376 37.1 43.2 185.4 184.9 160.9
( 780 (30.4) | (35.5) | (42.4) | (188.5) ( (207.6) | (165.5)
N 6
- 45t ? TIA0F: £ ] 6:0 5:1 4:2 3:3
( RETHRER) (1) (6) (15) (20)
IWRL 2178 7 63 140 90
( BRFRIZBTZHE) (2.3%) | (21%) | (46.7%) | (30%)
INRETHORYKEESBH | 10691 | 10221 | 12208 1340.3
( 580 (1209.2) | (937.4) | (1161.3) | (1351.5)
N 7
k {cilme > Tid)}: £ -] 7:0 6:1 5:2 4:3
( MET 3 RER) (1) (1) (21) (35)
WRL =RTH 5 29 a1 175
( BRTRIZBT2818) (1.7%) (3.7%) (30.3%) | (58.3%)
WRFEFTCOTYREBBY | 15129.2 11847.8 13135.3 15224.4
( 80 (10085.8) | (10660.2) | (13374.7) | (13430.9)
N 8
E Yot 1A} | 8:0 7:1 6:2 5:3 4:4
( RETHRER) (1) (8) (28) (56) (35)
IEL = H1T% 2 14 62 148 74
( BETHICHT2E8) (0.7%) (4.7%) (20.7%) (49.3%) (24.7%)
INRFE CORYRERBHK | 241338.5 | 194909.1 239980.8 259982.8 224161.2
( 9% (51426.5) | (281313.9) | (259982.4) | (256895.0) | (219238.3)

X2 YIUSHNRETIHATO 5~8 ATDLIaL—Sa L ONR

Table 2 Resuits of the Simulations with a Fixing Person for 5-8 Persons

N 5 6 7 8
H9 5 ARET S RUICKEICIERL - RIT7# 300 300 300 300
IWEHFE TCORGKEBRBH 666.6 4719.9 60699.0 1102131.3
( 80 (627.8) | (4762.9) | (62077.6) | (1136276.6)

EVFALAIDT AL—-2a LTl 25 ADHRT
HUNRIZEL -EIXKIZE XL FEITCHH- 1=. MEn
HEISHL WA, ST &L, &Y BRENSRRERE
Tld, POX Y ATFLDONS VR LB TN—THA
FEHORFREIZEY B OBEMELELTIHOLE
TS,

£z, YOS0FHEIE FEOTVN—THALF+ZH
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Fig. 3 The Average Numbers of Interation Needed for Convergence to the Ab-

sorbing States in the Simulations (the horizontal axis: the numver of the

persons N, the line: the case without a fixing person, the dot line: the case

with a fixing person)
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Analysis and Simulation of Group Dynamics based on Interaction
between Decision Making and Heider’s POX Systems

Tatsuya Nomura
Department of Media Informatics
Ryukoku University
1-5, Yokotani, Seta-ohe—cho, Otsu, Shiga 520-2194, Japan

Abstract

Heider’s balance theory is one of theories on micro
characteristics of triad relations in social psychology.
However, it has not sufficiently been discussed what
relations there are between group dynamics, this mi-
cro characteristic, and other psychological processes.
This paper proposes a model of interaction between
the social network dynamics based on POX systems
and decision making process under the human net-
work, while comparing the proposed model with the
previous group dynamics model based on only POX
systems.

1 Introduction

As one of theories on micro characteristics of indi-
viduals in social psychology, balance theory proposed
by F. Heider [1] states a psychological stability of an
individual included in a triad relation. In this theory,
a person (P), another person (O), an object or the
third person (X), and relations from P to O, from O
to X, and from P to X construct a system (called POX
system). 'L'hese relations have either + or — value cor-
responding to the fact that the person likes or dislikes
the object respectively. Heider’s theory argues that a
POX system is balanced if and only if the product of
the signs on these three relations is +, and if the sys-
tem is not balanced P changes one of the relations to
O and X so that the POX system becomes balanced.
As shown in Figure 1, if the system is not balanced,
then P inverts either the sign of P — O or that of
P — O to balance the POX system.

Although the original balance theory is limited to
triad relations, its extension to groups consisting of
more than three persons have been proposed [2, 3, 4].
These studies of balance in social networks focus on
network structures of balanced situations based on
graph theory.

However, it has not sufficiently discussed what
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structures actually appear in large groups as a macro
structure of group dynamics based on micro behaviors
of the original POX systems in individual persons. As
an approach to this problem in the field of artificial so-
cieties, Wang and Thonegate [5] proposed a simulation
model of group dynamics based on POX systems, con-
sisting of full connected graphs. However, this study
focuses on non-digraphs, that is, cases where all the
dyad relations are symmetric. We proposed a formal-
ization of group dynamics based on POX systems as
a finite Markov chain with a state space consisting of
signs on all the edges in digraphs, characterized the
concept of balance as absorbing states of this Markov
chain, and executed computer simulations of the group
dynamics based on the Markov chain [6].

However, the model by Wang and Thonegate and
our model focus on group dynamics only based on
POX systems, and they lack interaction between POX
systems and other psychological processes. 'l'o con-
struct more realistic models of group dynamics, this
paper proposes a model of interaction between the so-
cial network dynamics based on POX systems and de-
cision making process under the human network.

2 Group Dynamics as a Finite Markov
Chain

In the same way as the previous work {6], we assume
that there are NV persons and relations between them
are represented as a fully connected digraph in which
these relations have + or — value, where + and —
mean that the person likes and dislikes the other per-
son, respectively. In addition, it is assumed that these
individuals make decisions for a subject by agreement
(+) or disagreement (-).

This social network can be represented as a
Signed dlgraph G = (P’A)> P = {plrp%'-- ,pN)S},
A = {(a12,512), (a13, 813), - - - , (@21, 821), (@23, 523), - - -
{a1,81),...,(an,sn)}. P is the set of (V +1) vertices
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Figure 1: Balanced and lmbalanced Situations of POX Systems in Heider’s Balance Theory.

in the digraph, corresponding to the N persons and
the subject s, and A is the set of pairs of edges a;;
from the i—th person to the j—th person and signs on
them s;;, and pairs of edges a; from the i—th person
to the subject s and signs on them s;.

In this model, each individual synchronously does
the following actions:

1. It selects one of the POX systems including itself
(these POX systems include the triads consisting
of the edge to the subject). If the selected POX
system is imbalanced, it balances the POX system
by randomly selecting any of the edges toward the
others and reversing the sign on the selected edge
(if the selected POX system includes the subject,
the sign of the edge toward the other is changed
and that toward the subject is not changed).

2. Among the POX systems including the subject, if
the number of the imbalanced ones is larger than
that of the balanced ones, the sign of the edge
toward the subject is reversed.

The above procedure 1 represents balance of the
POX systems in each individual. The above procedure
2 represents decision making of the individual based
on subordination to a majority and balance of POX
systems. 'I'he number of the balanced POX systems
including the subject is the sum of the total of the
number of the others having the same opinion as the
individuals and liked by the individual, and the num-
ber of the others having the opposite opinions to the
individual and disliked by the individual. Moreover,
the number of the imbalanced POX systems including
the subject is the sum of the total of the number of the
others having the opposite opinion to the individuals
and liked by the individual, and the number of the

others having the same opinions to the individual and
disliked by the individual. Thus, reversion of the sign
toward the subjects means reversion of these numbers,
and the procedure represents decision making for the

"subject based on minimization of the imbalanced POX

systems including the subject.
I'he change of signs from individuals to others in

" the above procedure 1 is stochastic and dependent
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only on the current signs, although the change of
signs of individuals toward the subject is determinis-
tic. 'I'hus, group dynamics based on these procedures
equals to a finite Markov chain with the state space
S = {(312,313,. «+1821,893,. .. ,31,...,31\7)}, in which
the total number of states is 2V". Figure 2 shows an
example of this finite Markov chain with 3 persons.

Relations between Absorbing States and Bal-
anced Situations

Absorbing states in the above finite Markov chain
as group dynamics are situations where all the POX
systems are balanced. It is shown that these situations
coincide with the following situations of the group: (1)
the group is partitioned into two subgroups (including
the case that one of the subgroups is empty), (2) all the
relations between individuals in the same subgroup are
positive, (3) all the relations between individuals in the
different subgroups are negative, (4) the individuals in
the same subgroup have the same attitude toward the
subject, and those in the different subgroup have the
opposite attitude.

It is trivial that in the situations satisfying the
above four conditions all the POX systems are bal-
anced. The converse is proved as follows.

First, all the POX systems consisting of N—persons
are balanced. In the previous work [6], it was proved
that this condition is a necessary and sufficient con-



ﬂ’—?—ﬁ#‘iiﬁ%&@@%%

> + relation
wesssssesashp-  State Transition

Figure 2: An Example of the Finite Markov Chain of
the Group Dynamics (3 Persons)

dition for the above conditions (1)-(3). In fact, when
all the POX systems consisting of N-persons are bal-
anced, it is proved that the relation between persons
Pi ~ pj cef {pi = p; ortheedgepi — p;jis +} is an
equivalence relation. For this equivalence relation ~,
persons in the same equivalence class are connected
each other by edges with + and vertices in the differ-
ent classes are connected each other by edges with —.
Since balance of all the POX systems does not permit
the existence of more than three classes, this situation
equals to the above conditions 1-3.

Then, if persons in the same subgroup have the dif-
ferent attitudes toward the subject, the POX systems
consisting of these persons and the subject are imbal-
anced since the relations between these persons are
positive. Moreover, if persons in the different sub-
groups have the same attitude toward the subject, the
POX systems consisting of these persons and the sub-
ject are imbalanced since the relations between these
persons are negative. 'L'hus, the above condition (4)
must be satisfied.

3 Simulation

As shown in the previous section, the group dy-
namics based on individual POX systems and decision
making is represented as a finite Markov chain having
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group is polarized into two subgroups. However, this
analysis does not clarify whether this finite Markov
chain has cyclic states. In other words, there is a pos-
sibility of the existence of cyclic states where modifi-
cation of some POX systems and that of other POX
systems are repeated one another.

In order to investigate the above problem, we ex-
ecuted some computer simulations. The simulations
were executed for configurations of N = 4-8. For each
configuration, 300 trials with different random seeds
were executed. For each trial, the probability of selec-
tion of each POX system in the procedure 1 mentioned

in section 2 were fixed as follows: ﬂrllﬂW—_zj for the

POX system not including the subject, and ; i Nl_ ) for

the POX systems including the subject (note that the
total number of POX systems including the subject
and that not including it for a person are N — 1 and
(N — 1}(N — 2) respectively).

'l'able 1 shows types of grouping in absorbing states
and the numbers of the corresponding states, the num-
bers of trials that converged to the corresponding
states, and mean number of iteration for convergence
to each grouping. 'I'he state converged to one of ab-
sorbing states shown in the previous section in all the
trials for all the configurations, and any cyclic state
was not observed. Moreover, no trend existed that
there is a specific absorbing state to which convergence
is faster than the other states.

Comparison with the Previous Model

In the previous work [6], we proposed the group
dynamics model based on only POX systems, with-
out the decision making process. 'This previous model
showed the analysis and simulation results similar to
the model proposed in section 2. However, there are
some phenomena different between the previous and
proposed model.

The absorbing states of the previous model are also
situations where the group is polarized into two sub-
groups, including the case that one of them is empty,
and the simulation results showed that the state con-
verged to one of absorbing states in all the trials. How-
ever, the speed of convergence to the absorbing states
in the proposed model was much faster than that in
the previous model. Figure 3 shows means of itera-
tion numbers spent until convergence for each N in
the proposed and previous models. For increase of the
number of persons, the convergence speed of the pro-
posed model increased linearly, although that of the
previous model increased exponentially.

Furthermore, there was a bias on which absorbing
state the group converged to, although this bias was
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Figure 3: Means of Iteration Numbers Spent Un-
til Convergence (Solid Line: The Proposed Model,
Dashed Line: The Previous Model without Decision
Making Process)

not observed in the previous model. For example in
N = 4, the situation where all the persons like each
other appeared 82 times among 300 trials, although
the polarized group situations appeared about 20-40
times in average. In the same simulations of the previ-
ous model, the situation where all the persons like each
other appeared 29, 16, 7, 5, 2 times among 300 trials
for N = 4,5,6,7,8 respectively. For each N, a x*-
test revealed that there was a statistically significant
difference with 0.001 or 0.01 level on these numbers of
convergence between the proposed model and previous
model.

The above facts suggest that the decision making
process has an effect of acceleration and bias in conver-
gence of the group dynamics based on micro behaviors
of POX systems.

4 Summary

This paper proposed a model of interaction between
the social network dynamics based on POX systems
and decision making process under the human net-
work, while comparing the proposed model with the
previous group dynamics model based on only POX
systems.
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N 6
T'ypes of Grouping 4:0 [ 3:1 ] 2:25:0 4:1 3:2 6:0 5:114:213:3
(#. Corresponding States) (1) (4) (3) (1) (5) (10) (1) (6) (15) | (20)
#. Convergence 82 | 149 | 69 57 116 127 43 92 | 110 | 36
Mean #. Iteralion 143 | 128 | 13.7 | 376 | 204 | 242 | 413 | 54.2 | 475 | 461
N 7 8
Types of Grouping 0:7]11:6 | 2:5]3:4 0:8 1:7 2:6 3:5 | 4:4
(#. Corresponding States) (1) (7) (21) | (35) (1) (8) (28) (56) | (35)
#. Convergence 18 67 112 103 17 61 114 71 37
Mean #. [teration 81.7 | 655 | 63.1 | 631 | 111.9 | 193.7 | 102.8 | 98.0 | 97.1
As future problems, we should investigate a cause
1000000 of observed acceleration and bias in convergence of
. . . . )
100000 s the proposed model in comparison with the previous
10000 —* model while exploring the corresponding psycholog-
1000 = ical phenomena. In addition, we need to extend the
.e
100 —2= full-connected graph structure of the model to general
g
10 graphs including 2-D cellular structures.
1
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DEEITIBEVEHD. WAARITENCOWTRRED THIE] 2352 LitkoT, RIGHBRZED X 5 72H
Al & B2 05RFT 2 Z L A3AMREE A 5. B2 iR U< SR ESERTA2ERBRTH-TH, RFETHE
OFERUT & - THND RISHBRIC —EDHANEZ REHT Z L3 TE 5 bARu.

AHEOBR LSO THI LD, ZOWIFEITROBRB LD ELHLENTHS.

B 112, AROBRITEBRIZRIT A ESEOBEIL > THLNELOIGAE RN L ThHD. (KI8HE
BB L A FRIIEBEOITHOBARER L 1IX R 2> THREBTIIRV. oY, M3~ 8DHEROHZ
WiklE, ABORIEZ Lo TRHET R& Z L THB. EF TEEDTEIOBENC L > TRICHRAHRE 2 Z
EVREBIES S

212, AU BEEEEEZ AV & LT, BIEEDORIEORERIT framing DB ZIIEBDLZ L Tha.
BlziE, RAERETTLORIZENT, Bl —ETERREERTAZELTEAL, BRUEHREE
BTDHZLLTES, FTORMES (framing) DEZ X > TERIEEDRIGIIEDL> TL Ahbinhiv., R
E LTRILAR A2 B % framing #F 2 THEHET 5 Z & bLERFIRE B ALV,

ARELGHREE AMEOERE L LTEDL S RIFROEENR DV BEIDEFRBITRSTIZ 5.

1T, AR CTRATUEHBROREDO LM LR T DT ODEEE HIT D&KL H. LRDOLIIT,
AR L2 H1TE () R LL &L —LlsF] ERRLIEE X ETEDOL HREVDRDH DD,
RmETHD. B, BEEATRT LEBERE T, ER2WV LERICL > TEROTE 28R/ 5 Z
EEBLT, NEEEAMET DNERD DA . EEOITEIOBRNZE 372 TNT, BIEDOHSMEDORE
E2EBHZ LITEEL.

B2, BERMEROMBERET S aTHRASLESRISHROEE B ED L 5 RERIZ K> THES
NAPRROGERBEIZ2B1ZA9. #lziE, a7THRAZHRLHROAXILEET5002? (a7HEAEL
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ERETITRAZ BRELRD EVD T2 EBHHON?) EFEEMD X 5 72 E U L o TRIGEHRD
EXITEERV BT H00?  HICREEUBITE & Vo - EBARBRBEICELAH B L &0, Ktgo
FEMIIZ Lo THBINDINDETERIZRHZA ).

B%iZ, RAEERETAEETNVE LTIRRW LT 2L H DT THD. ZDHAICOWTIER)
Lo TERLE.
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A 2-dimensional lattice model of ‘Social Critical Mass’
BAEE (TAKAGI Eiji)
BWEKRE #EHBFD)

¥—U—F: RAEER wVER, arVa—FvIal—var, RETH

[E#] BAERTT VBN EER OSIT RO, =— V= MEOWEEREBORR» LY 3L
2, KFEIIFIET V% DSIT RO 2 REDENVEMETIVCHEET S, HEY I ab—a Vil HERS
OB —ANTHD EEROFERPELDZLERLE. MREALTEE T2V DI FRFH
HET 3. 2=—Y= MOITEHREASEIC, TREOFRICET: UEtE k) BEC3.

1 FCHIC
1. 1 BREZETIL
FRAE & (critical mass) =7 /L (Schelling,1978) 13t& D HF THEDITEIDRARR ED
KETHET A0ERATIET A THD, MEOLENZERHZTHEZERATHIIE SR
AT AN ONWTOBIEY, ~( 7 uRrz—Uxr "D LRET 5, BlzIE, o 30%
BRABTETIROADLRABTETS, LV OB THD., ——V=v PRERENR
DOEBIBIZESNWTH BT EEATINENEZRBIRULITEIL2 L LT, T bDfTEIZERL
HASLEOITBRAREEM4HL LT, =V MISHIZBREITI LEXS. L2
TOHHITERAREIRRIC LIz & 212, *OTB2 L5 —Uxy FORRETRTHRE,
RIGH#R & s, Rty 0 —I =z hOBIBOEFITL > TROBZENTE 5.
RIGHBRELND &, YOHEOFTEDOITEHERATIEOLEDOHEE, S>FVHED
<7 alpREE RO B ZENTE D, B1IEISTFRHORGHRB TCELLEDOIIRTHS. K
JRHIERE A SERED 3OO E (A ©HH, RIGHBROEZ R4 5 ERLVEVRA
(FRORR) BRERBERLLD,
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1. 2 BMHESNEEER

Latané & OEIRASRERRDSIT e.g., Nowak, Szamrei & Latané, 1990)iF, =— =
v MEIDHEEBP MO0 E 3 ERT 588 E2H D AT, ZOBRREREETT L EEL
LTW5. DSIT i3¥¥, =Y = M 2ERNRRIEED M2 L 52 L2FHRET 5. 4
EDREE & DT —TV = MI, BIOKEBOMBEIIIBES ERTREIZRS X5 hEE%, F
CREBOMBFBIIIBER MRS T2 FROFEER RIET. ZORBHI—RIZz—V = M
DEEEE L HIZEFET S, TORBR, Fx—Y=r M AR b, BRICEE 3 HHIC
B<EERL, MORBIIESED LB EERERATIZLITRS. =—V=v PR
TEDRBZ M T D 0B ORBITBITT 20IIROFIEI > TRED LEZ S,

Ble~DFEE > BURHERF~DEE — RO
FE~DEE < BRER~DOEE - REORIE
LT, RAEEET VL, HATHERATINENENVD 2 >OREERRET 5 A28 DSIT
EFLLTWS. LALRRERETVOREIL, =V b83H 5 TBRME (F0EL2E
A2 COTHEDTHZEATH L 5 2RE) 2/ oLEx, ROFEZHE-TEFD
TBE2BRATINENERD D, LELS.

Mt ORUSERZARAD THERE) -8RA

Mt ORIGSRAEAD TERME] —RAET
DEVID2ODETMYE, BlLIZT—V=y MI2BADKEBRZRETD &, H2i1tHs
HRFRBIL Lo Tx—V = FORBEBLT D LIRETHZE, D2HATEELTVA.

BETNVOEERE LT, LEORBELORHREZINC L THRL VRO 222552
LBTED. 11, DSIT 1IEHENRERIN LI —V = FMIET B EREL TV
BOIZRL, BRAEETT/VIIZEMEZRELTWRWI L THD. EbiIcE 21z, DSIT Tit
TV MNEDORBIVEHOBAIEERTHY, o T —Y =z MIEENLORELS
FRTVWEEETSD. LALIRBRAEERET LV CRESEZ—ELTEL, Arox—Y= ME
HISENPL—FELERBEZITH LEELTWA!

1. 3 BRESOZMETIL

INOOEERIZET AR, DSIT iXRAEERTT NI —BHEOBVETALTHD &
25, IaERb, BAHEBEFADL I IXEADT—Txy bAS THE—fE] HOEEBLYZIT
%6 L%, DSIT O X5 AR OEMERET2EXELAVS b, HEc L 58
ORI HBBOTRBLRFEL LTRATELINLTHS.

AFRIEIKOBZRD. H1iZ, MREETTNVE DSIT O L5 R VEREZFOTT L
LLTERBLETILTHD. 218, BHEF> o THRZA—FITL > TEEHOFH
ERETED) ZLIZLoT, BRAEBETFNDITTROEBMH D2 B HEBEZ 1T B0 % T
THZETHS.

DSIT 1%, =—Y = MEOREEANEREL & HITEEITEA T EVWHEHEOL LT, |
CREOT—V = DI FRAEINEL B L, D EIR @ISR IEETIELY
PR (BH) KD E 57 TRl BECHZL, REOFRAZENTWS, ElE o2
B CEES T 2RAERETF N B RROBEZ EDHENBEAHROEZZBLE VLS.

2 YEal—YalsETFIL
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2. 1 RIGERER

BARQOOS)ITE AT A L ICEEFERICHB T 2 USHBREHR Lz, BRIZ, B10
5% HEEIEEDHD) RICHBRIELAFREEAT, ZIXE20L 57 MR
DORGHBIZRSD, LI boiEork,

BEA005) TIHEMMERAEN LE LN EHRERE L, AFRLFEKRDOY I 2L—Ta
UERITHICERBL TS, LHALIDYIal—a il BRENOHERISh-BHR
KORIGHRERE LIZRERTH Y, TORBRSRISHBROMSERME, Btz ENIEEEREFEL
TOBNEZPHRV. AFETIIE 2 0BMARIGHRERANTY I ab—a VEERT
BLVIHEE LS. B, B2 CORIGHRIT, BRENEAE L BEENTEAEREN
FN10%BY, HEXIZM/5DOERTHD. 45FEREDTE B0%R) BEERLEET
HY, LRBRAERETNVEED SENTRARII 0% TELEL.

2. 2 +w)ILZE

FFVCIRETHDIL50X50 D 2 RITDEANZERTHS (B8). torus THY, 3Dk
T, ERIIEB-oTWA. BELVHIOEREEL 1 &L, A—THEZETS. AR (AU
PEBEAIZ 3 B301%) N COBEBOMBIIFELRNEEZD.

2. 3 YIal—YarOFIE

2500 DELBEFNFNT—T 2V FTHBLRETS. =—V =z MIRRIGHHE (B2)
EEET AL O ICHEBAIC TERE] 24T, EEAICENMIEETS. YIal—Ta3
VT U RIC o THEEBAICEITT5. T U0 FZ LI BADORIGEEDIEE & EIEAIZHR
», £V FTEBMILETORIGETS. JIGHRT, =— V= MIZTOREATO T
B NORIGREZEFEL, EBROFIECH - TITEZERAT20ENEHMTL, 8A/ FHA
FFNT D, TR CRAL TV A0, ERMERAE B20K400 LTI 10%) &
RETS.

EHOED

TRRAE
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HETMORAE (%)
E2: 3alb—YavicAnERGER
2. 4 REIE
ME—DBERILEROERE (4/k#E) ThHDH. HHEN1,3./5/ 7 TEMEEETD. EBAE
BEWNEE, EVWEHOMENOEBEZITHILITRS.
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FRET 20 TERVIELE. ERITT30 7V FE2ERLE (12 772 FERETA
DRITTHRERITURT B).

3 YIal—ial iR

ERERIL, ==Yz DI TRE, BIUOBRKEAZED 2 5Th5.

3. 1 HAEDISRAE

DSIT iZHEAEBICRES T D L &, REEZLOT -V MO FRIBTES S
ERFRLTVD. ZERIZERLEBRAERETT AN CTHRRD Y 522 2 HERTEX ANENN,
IDVIalb—varyORLO1OTHD.
FERPDOVZIERENCI TV hDY S AFEFRESNS. EHOE 312 1 0%
HCTHEBBELD LRELIZL EORIEHT BOVEDEANEAE) CThb. EBOFENR
RELSRBIEE S TAZIIREMEICRY, FUSERBICSHT B L5123, (FFELI T2

a I

x &
® %
228230

H3: 32— 30 DtIL 2R

!

FZAEDBEIIFEH L Th7zv.)

3. 2 ER=xE

VIa b—¥ a3 VBT CORKERAEROKENDOEHELZFTORE S THS. B20K
ISHRERELTHEDOT, bLbLOFRT (0 ZMERELTID) RAEEES V&
fEE S H7- L & DHHE (LhE 0.50) 23E 40 ERE] Thb. BRITES, TROBRE
BETAID b —RITRALEBENI L 2R, L LERE S0 iEBOsEs kx2S
IEERARITENRY, EREIGI SV TWAEDORLMIE. WNFEE T, 2EBAHOE
O—ANTHDLE (MABMIZIZIEREL, >V EERBET e IIRERHOHETH S
£E), RARTEREI VY OREMAONEZ LTk 5.

4 == _
4. 1 HRIMEEKRTZIMN?
RAEERET VICENVERAEATE L TAELERKRE LT, 28088 cx-.
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neim e BN E
——3al—Ya Tyl
0.55
0.5 - Eweawarva (e anvanya (Swaneavea e}
W oot 8
i1
=
2,
0.35 - J
0.3
1 3 5 7
blin i3] i

B4R — BREERAE

E1 3B IBRa—In (BER) ThdLE, DSIT T Ialb—a VERRKIZ, [
URIGEETAT—V 2 bDITRAIBELEZETHS. ZOBRITEBOICTRLLT.
ZLLBRAEETTNVORBETRIETH L LTS, ZHIHAZHKOL LILhDLE, =—Vx
v MIEBO=—Y o v MET RO TRIET S, 6o T, BABRESRIHYTLEH T
RN Y TRKBANIZBEET A2 ik,

B2 ORRIT, BEBOIOGEHENEL 2 T LRARIT THRE] ITE5%, TV EEARIT
ETLTPL, EWHbDTHD. ZOHROFH:, 2 VERNIVKEMTHDIZLEAR
DEREICE S ZERBZICTHETE 5. BERELIE, BEAOHBEAMERE T (DEV1E
L2EI) WRINEZREENLTHD. LHLEBABRESIND LRARSEREIIET
THDIEIREESS ? ,

1 o0OF ML, RAERETF NV TRRECORESEEL EXRWERET DD, TAF
BEOOEARBEEBOTTH Y P TERNWILIZED, EWOIEXTHS. 1 >0HHA
Bl (B2) OBRINIIEHMOFERIRVIZEERARKEVOT, FEANRVIZEEREHOETS
REVOBENRZRV., LOALIOFEEIESE LE IR, BEBRDY Ialb—va rEF N
TI—V=zV MBBRORAEZEIV MR EICRELTYH, 2EDORARICRLLERETS
LOO, EHEREEARE OB 4 DBRIZIED Lol

H I 1 OOFREMENE, TORRS 2EHSMOERMIEETD LWV FREETH D, ITBHZER
T AVHARIECORAEROBERSMIL, PRAREL p LBV LEOTIRSM B (p, N)
TELTEAEAS (VIDIBEEICAZ =Yz M. 205/, p<b2oEVME (B
) FmCED. o THMDAT 4 7 VITRE Vp) XVERRDZ LTS, DEY,
HES2EDOTHIRAZENFLL pThHoTh, EMTORAEN p LVELS BTz}
DEE, p LB APV b EVELI RS, DEVERAEESBMRT 22—V
YV IBREL RBOT, ERNHKNZRELZVEREL VY VEALLN -V MEBHE X
BENLENR,. ZOSMOEMI NBNEWEEY (FEBOHENREINBIZY) &L, N
BRE RIS MITEAXMBGRERDMITE S DIZELBE L2 (OF VERARIETE
WIEIE3K), EWI AR TH 5.

4. 2 BHOVIalL—Tay
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SHRDEM L DHANRY T 5720, MHEARENS LY KREWGEITITRARIER
FYVRERDILBTRTED. 2ERL, p>.5 OE/ITEL SN BHELSMITA (fE
REVHR) IZEA, EHETORRERP LR TBRERT I -V = FB3E 2D
PoTHD.
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LA ARIILMED 60%THY, BEHMFIEARIILERDOYV I 2 b—v 3 VAERIZ 10%
Tha. R (ERE 1JRARSET% LS.

BRETFLIEOPEG6THD. THREY, EROFMBEHIVNEIWE & (FEREN 1OL &) T8
RARIERELVEV. BHEN3, 5, 70L& E2ORAROTEHEDORIZITIZEN/2VVENK #
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BRI OET AR VEROF CHEBTI L OREBERL L. I ab—va VR,
BB HOHEN BN L &, BREETT AN DSIT L RBOBREL L2632 2R L.
BT, B/ ERAERERIC s A BRTHABELDZ L THS. $213, MR
& O2FEHEASRECERN, EDIERG0 MBI L, 2V IRBES 2V (B1)
& X ITIIBRMRARAE L LD (BL) RBEMBELD, I LTHS.

—fgEm e LT, FiTmBoRAEIEIRETIIDEIRTH D, ARBIEER LI-ZER &%
HLEZBRAEEETNVIE, =V = v FORRFROFEHEIF & X ITIXZOF - TBORMAIT
MESNBHZEEZFRLTVAS. ZOFPRIBEROIZHBESNDERETHEHLO0, bivbh
D—REEEEL—HLTVBRENIREFEL ),

3L AEk
Nowak, A., Szamrei, J. & Latané, B. (1990) From private attitude to public opinion. Psychological Review,

97 362-376.
Schelling, T.C. (1978) Micromotives and Macro- behaviour. WW Norton & Co.
EAKE (2005) [RAVEETTNVORISHBROHR. [BAESFRE 4 6 EASHRIE] , 94-95.
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FIE #LELBEDLIal—L3y

COBMECIIHREED > b, LA LB IHERY IaL—Y s VEBVERE
BIRGET B, LAY DY Ialb— g, =— Yz hOBBAHERIZhE - TE T
B, ELVIFHRTITO) Y Ialb—YaVEENRT S, F1EFE2HTH AL I, EERED
VI al—va VIBREE S RD B OOBERFEIEEMBIIT BB TE B,

ZOERIZLEAELEHERRE THIBABHEL TS, F1HiTHtsRBickiT 255
HERHRT AT LERERLEYI2L—YarThHY, UANfTo-PEE2HEPYVELTE
BlrErHlboThs, ,

B2 L SEIIHT T, TBAIFUNIT S —5) OFXRTEL B HHIBROL AT
ERELTWA, 2, 3HTIE EYVFERHIBRESHDRAT, BIROZEBRKEL LY
KEVEEMEILL, BHOHBREFRIZTAZLZFR/TVIab—Ya VEREETRTD,
ID2ODEDTAT AT I DIZHDEONEL, SHOMETHD, ZD2O0H T,
HE Y FRBBVGEEIC RUFEAA] BHEL, BHORIEFRETLIZLIZL>THAD
RAENPHERINDEMEEZ, HERI I L—Va VITKoTFRT,

BEOFE 6B TIE, HORAE L TARRREOCH L THRsWImRAL, FIE - BAH
FLHTNB,
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FIE F1H XMEBELHASHMEOEL
The evolution of exchange rules and social differentiation
BAKE (TAKAGI Eij)
HEKRE HEFH)

B

2EMOHSITH (REZM) IV TRREROFESESHA LB 1 EILE
BE L THEEREER L, ©=—Yx MIIIIERIHIE L 2SHukeg (TFT) 2382
RAEETHY, &EISoIC IHERER) & MBBEER O2EELEMRTL
LTHED, RIRROBMER LI, ft5&EREBEEERI ST 5HANH Y,
A CESRBEIN A EAILOENA B =X 57 EEFHEE B TICHERT 5. 2805
BIEEL T TH V= METELRLT K, REFRICHEBIENDH S & & 308
Bl oh HZROMEL) BHERTS, ZROORRISHEFIRSR (RERH)
TR HERAFRIEN BAERICHBR LADS Z &, BRURBREED TAULIZZE >
TeHEMENELFDL I LEETELTNS,

abstract

This paper examines the formation of 2-person (restricted) exchange relationships among
agents through computer simulations, to see if social exchange will be characterized as
‘balanced reciprocity.” An agent is assumed to hold either the non-cooperative strategy or the
exchange strategy (TFT). How TFT works is dependent on the values of its two dimensions,
‘upper limit of giving’ and ‘aspiration level.” The simulation results revealed the following. '
TFT established social exchange in simulated societies. Social exchange tended to be
balanced. One or a few clusters, composed by the agents with the same value of a strategy
dimension, were observed, and exchange relationships were likely to be formed within a
cluster. When the society is stratified so that there were rich agents and poor agents,
stratification of sociability was observed, that is, a rich agent tends to exchange with the rich
and a poor agent with the poor. These simulation results imply that social exchange might
bring about social differentiation, and that sub-cultures with different exchange rules may

emerge within a society.

1 EL®IC
HEZFOBEN LR T —<i, HENTHRRZHSHERELR D LSBT U THER

TOEDEBATHILTHD, FRXITE 5 LEHENEROTOERNR 1 >ThH HH2HY
R]ERY LT 5, -
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HEMZ BT, BRI E - TSN 2 YEE R CHlTE4 2 TRRFNSH) LixRAY,
3 LI-FHOFABZIRICETICE LA Z L 28AIZT D (Heath, 1976), [BEMN/NEE
R, #5122 BRI CA L AR OMAE S # [REA#H (restricted exchange), —EDEMNTA

U BFh a7 53R HE 5 % — AR 25 #E (generalized exchange) & FES,

ARIBE D DIIH2HZHED 5 LORERBRTH D, HENTBROFTTIISR, BERHE
L0 RO FHREEEREV, LN LHEZEOEHABEZ (e. g, Blay, 1965; Homans, 1961)
BEEE LSRR ERBE Th ol Z &I, HEAFRIIBT 3RESROERDI
ELWnibd, LHLBERBIZOWVWTIE, TORERAD =X LS ~DFHRESTEA S
NIRRTV, LT, AR TSN RBROELY 2EMOBERRBOERTE D,

1.1 PD & LTOHEMIHE

HEHZBBEADI L+ (Prisoners’ dilemma, PD) & LTHERESILZIIUD
=T 3,

HAIABESD 1 RHZ B0 DIZES MIEIZEZ D EOREWETD) MEEBIR
TREREELD, TO1EM%E, BIAIKRIESTHET 25 1 DFESBHITED,
MEFIIIAMORBLAECNE LE S, fih, Z0O 1BREZMEDEDIZEI 2L, B
LET, MEIX20RREEE, EXX), I TIEFCLE 1EMoEH BEh) 2
BRBHO 1BEOBE LY LWIBHERS S, LRELTWD, BFIZIEEFLESITR2VEER
BREFOTNDELE, HAWVEIHAZRSEET D L XITHFENLOBANEGELNS & RiA
HBEEZ, TOREIIYTITE S, U EOBIRERIIITH (@) & LTRETE 3B,

TR ) 1Z2EET 7M1 (@) OBREZTVLALE ) LEDFIBRTHD, Z0FE
FKITHAA A PD L2 B EIATE E X720 not give—not give I3FERNRELHEMTHY,
HEZFIRZHET S give-give ITEBRBHLUWEHEIZY 5,

HEWRHBEZDLSIZ PD & LTERIET S0, HERNABKILT 505 5NE PD O
BT BNE S POBBICBEERZ B LN TES,

PD ~DHL S — L DEAFER (e. g., Axelrod, 1984) I3t SMMBRDREITRIT A EERSL
AR E 52 T D, =Yy MNlOHIBEDFROFFEGVDRRALSH D Z L iR
12, SOEREREE (tit-for—tat, TFT) 2NEMEZHE(N LB HE2ERT 5 LW\ 5 5% Axelrod (1984)
[ZEE, IRERERRSIC K o THESBAHN A U B5RE L1113, TERSEE (norm of reciprocity) |
(Gouldner, 1960) BHERAME KB TIEESTHD, AMEASTENICBEHECEAZ Lk
HL DO ANEFCHEETRY EIF o TE 7 (e.g., Befu, 1977),

I AARIE PD & — AT T A RS CORRIIE Axelrod (1984) I Y HMZR L DTl
72V (Suleiman, 1996), LA L, BAIEEVWEE CTHELT DRIREMDRH D Z &, Bk
BETHIETFT DL 51Tl RO B —V = MR L THAT28BIRAHERST 5 Z LT,

Player 2
give  nhotgive

Self Other ] 2 X
give| 2 0

give 0 2 Player 1
not give 1 0 not 0 1
give 3 1
(a) {b)

1901: HEHXROFBE
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KGOREREE LTI,

1.2 ZBIIH T H/\F5 L ADIRE

UL LHHEHs# % PD TETMET A Z LIZIIBRRH B, PD IIHEFITE X3,/ 5270
O 2 BRERAIZT 2R, EOBREEZDZNEVI BRI ERTA21LTHS,

BARAIEOZBREIZE > TIX LD TRFBAREIZ AR B0, HEMRBIZRENRT 234
LaDD, LWHBETHD, FfHRBNTORE  EMERHE, HHEM3ckt IYE
B (balanced reciprocity) | {ZFIH 9 EABE &5 (Pryor & Graburn, 1980; Sahlins, 1965),
DFEVEZEIERIIFTRIIMA 9, FEL 2RTRNEEL 2ERT LWV EABEL
(e.g., Pruitt, 1968),

bIbNIIHESWRBROEESELERL T ULORTEE TS, Kb ZOFEMHICE
RAixfansiay, SHHAZCHEER D £, RBROZEML VO BRI 92 B1lE 5252
L ixRhot,

LM LEELZZBERIZEATIIR, £RO LI, MEIPLOERIIBZOERDED
ERHDELE D, ZDEE, ABMEEICSDEREY, MENEDICI 25X IHBBAL
Uiz L& o, BATHENIEELTWS, LALEFNLEEEROMEL6 THY, 5x
REREZOEERBELTLSOMETH S, 20 I0HFZEZBR~DOBMT 58] T
HB.

HHERT, RBOZSEMIZIT H/AX2HA BEXONTVWD, 1 oR%RizE»D
¥ B HFMDOFETH D (Gouldner, 1960), H I 1 DIIRMEEERIZRET D LEA N =X LD
IRETH B, HELHEEDNAT (fairness/ justice) DEIE, FAEZIIYNEEDO.LENER
(distress) A3V, AEIAMHY 5 LEBOENCRD EEZ DTS D (Tyler, et al, 1997),
Homans (1974) 72 H/AIERRBEMAED L OGRBITAE/DRE~OHFNLELE 7T A b L—
Var—KBEBRTCAERKRBAOWELELLEZDEA5, L L IhLOHAIL, HEE
Fafig L BOTERICMOOEDEARLRSH S LEZX TV DITEE R,

EF1T, FRTBRIANDE ZBMSHSTROTIINTET D LEZXD, VWE, &Ly —
LAOFTRBNER LT L LE I, ZDLE, #hT 2BREBIIIMFICERNZLOT
i2HVERY, BT IEITESOEMENFT 52 LITR5), ERMTIZECOER L
TIRERIL ST D ZERTERVDDLTH D, £, BT IEBIERINASTVHOTYH
BRWEA S, EREBESICHTRRE, VIHOBRBTHEMETLZ LIITERVLRLTHD, HR
2ET, SNt LAWEDIZE, 5X3ELZITRA EL2 —EIEHLMIA,

AR, RN RERLEN A b = X LRBRVIREET, BIEITE U TREB+ 28R ENS
B LR DRMEBRET D, T LTLEROBED L I ICEELZBOBEMPBPHERT 20 Eh i
ROV I 2 b—va it > TRFLED &ET3,

2 YIaAL—LaVEFIL
2.1 BEXMRK _
AFRDOY I 2 b— 3 VETVIHEHNZBRD U I 2 Lb—a X584 AFER, 19%4;

Takagi, 1996)IZES<, ¥ 200 x—Vxy FTHELERT D, HEZEHMEBILRE
L, ==Yz FOTENITRTELOEBKALRE D, H#HN TITEKICE LI,
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T—Vxy MIMEFEEL T 5 LR BULITBRRETT S,

Frx—Txr MIRITILIR—EBRBOBROTFHZ RO, =—Y = MIH & 0BT,
TFEEKOT T, BRO—HL LT TEMMDOT—Y = MTEZX D0 E ) a2 HlErT 5,
BLEBERIIESTHET S, TA10OHELRCL, MELLEZERIZBSMNE L -ER
DIEDIRIEYH 5 ERET 5,

RO —C =2 FOFBIIMMO -V = v b LZIT R BEOME, BIUHESC
B LUEEROBEORITHD, X, Zmfi0RIT T~ b i BBFIBORTIE TH
i, =Y = b i ORRTOFIE X, IZRD L 5 IZERT 5.

n
- i m-1
X, = E X, ‘W
m=1

L 12 0 0TS RD (1=200), EXDOw iR DOEISIZETHD, w=095¢
B,

2,2 MBE

UTFDYIalb—ya Gl 2EEOBIKBIEIT 2RV 5, £ 7B /EIBIIREPD IZBIT S
ALID EIZFEB I RSB 1Y L, BCOBRZMEIZ—E15 2720, b5 1 D4 KIE PD
O TFT OB EH L7 TFT BiIE CTh 5, TFTERE &L 13, BOWCERAZ NAHEFIIEZD &
SIREIETHY, MR X HIZEET 5, ()FMOMADRIT (208 4T7ET) Tit, £
FEICEREBE -S> TWARY THRENIMOT—C 2 MNEBEY 525, 2) BHCEREL
N38FEE2 (FE LRETD, 3) FRICIERTT, —TEBOBRE525, LML 2ED
RITCEY) o7 BIREEZL N1 o7) HEIZ2ELMELITERDRW Y, o8, TFT BRI
RT3 OIXEHNRHR TR, — BRSNS L A2 B L TR I3 HBREFRTH S,
ZDET VISR BERNER tH A Z L 1I2ESW T3 (Emerson, 1976),

TFT BRRGIZ R D 2 DOBRBEIRTT 2 iBMNT 5, % 113 B8 54 (aspiration level) ), DFE Y
HENLEBLWEROETHD, =V MR ASOBEEZBICHZRVWERE L Loz b
LTh, =—Uxl MIZITROEEFBALAVERET S 2, £ifEDRED, =—V=
v MIEFROBERERSNY, HENTBOBRICHEFOBEGARICELVWEREYEZX D LR
ET D, H23tERZ LR (upper limit of giving) THY, 1 ADMOZ—V = MZEZ
HERED FRERT, BEEESEKSEEFREZBLX M —Vc M, RBOMRENHLH
N3, PG TIIHESEERER ISV 2 MOBEEENBEIMIC LR E CHAT
%, DEWHER FRITEEBBIEOERRBEMZ DD DOEBKITTHS, ZD2KRITDE
NENIZ3KRITEOE y M 2#Ey, 8/k#E (1~8) 2RET 5.

TR L BT—Uxy b, jECRRAELDOE, [OWEREY 4, KEELR
% B, LT B2, ROSHESRY IOL X ThHE,

B24, #> B,24, (K1)

WiiE4 =2, B,=4, A4,=3, B,=5RbERBMY I, i3, jHEilK2%

5Ez25,

2.3 it
1 H#ROBETEIIZ -V FOBBIZIZRD A = X5 THELHRHL, F1IXHE

n



HEFER BB EFERRBEE ~ A 70— PHMGIEICE T HSMHEORIRICHT 5%

(reproduction) TH» 5, HFIBDOTA 6 %D — x> FDOEIRIT LT 6 %ODOERIZIZ AN
Bb?, F2138MRER (utation) THD, =T—V = MBI (7TRTDE Y M) OFKRT
iX 0.01 OREETHDEICEDLD, BACL - TELEZPBEICHEILSNDDERT BT
AT (crossover) ITEA L TRV,

T —Vx v hOBBIIFIHREE CEEAL Lz, TIHIRE CIIFER M —C = bas
90%, TFT=—Y = bR 10%THD, 1 2OBB (run)IZ2%F 1 0 0 OtHREEVIR LT,

2.4 ERRFHE

ETANREBIEB L DTN EHMBET S EHNTY I 2 b—v a3 VITRFERE (-
=V "MREBATCHRE T IERE) EREZEALL, ETABERESHTIE =—Yzv
FOBREBKE L RBIZREY, (1) 1 >OKBREFBRTRVRY ShAEFRESHZ S, BX
/LT Q) 1 ==V IEBMTE2RBBEROBEBEZBEA 5, K/ B/ /INERD
3k#ERREL: (BREEIEAEFN20/10,/4), £%&84T1 0DBRAIZEVIELT,

3 Yzal—vasiER

31 #|=E

UTFICRAW=EEL 1 0 0t FottkT uy 7 & L THE 2T Lz, ([ThoEETYH 3
00~500R&ZBERL, Tuy s T EHETCIMERRZET S, ZITREED10
O tROFME THIZEOMEL IR 3,

¥, TFT BRI DES MBI TE 7=, TFT OFARITLEFLEI T 95, %725 - 72, 0BT Tk
TFT AR T HERBER ORI ER L 2D (F(2,27)=64.1, p<.0001), BIRENLZ
L TFT IIRASHhT V. BIROK, H, WEED LIZTEHIEIL 98.9%, 96.9% 90.5%Th
Y, ZEHLBRRE (SNK) Tt 2 REMOZIXTLHLEETH D (ps<. 05),

thENLHLIRFIBECOBRREL VMENRH D LW I FIHEVRH B, AVEETATIEE
BHZBIZEBIZEHSOPEREITEL 25 FIEBRIMBIKREIRD), 2OV Iab—vay
THPREIIE L, 2FFH T 85. 6% DERENEFHZZHRBRICE S Shi-, BIRER O
RITAETH Y (F(2,27)=10.8, 1X.001), KERSFM THOD 2 5k L 0 M EH > 72 (SNK,
ps<.05),

CMAN\E A | Aeak
F
| zmmpmess |

. Gemeration
500 1080

B RE (KREEE H18RH)
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HEIZER S A58 ERROEMEIILSARB OBEBEOEH LY BV, BRERDS)
R ELLOEHTH L THAERETHD (FnEh, F(2,27)=12.3, F(2,27)=10.3, ps<. 001),
5 & FRRIT/NETRSM (8 2.55) TH, KERRFM(ThEN 4.02, 3.90) L Y FEIZEN

(SNK, ps<.05), BB BEL I, NERSEME (FH 1.46) T, KERSGHE (FhETh 3. 14,
3.29) LW BEIZED o7z (SNK, ps<. 05),

=V v MERTE UERBREGEOHE (FRER7 O 5 LAk imiiR & ot
_R7OHER) LEREIZL > THELZITTWA (F2,27)=34. 2, X.0001), HBEBERIIKE
REMETHO 2REELVE (NK, ps<.05), 1T—Tx ) MRFEAFREIREKICHET S
L, KHNEREHETENER, 5.82, 3.14, 2.33 OEMREREAFLZ LTS,

1 EOBEOHARMOE{LE KR L KBREMOE 1 BRIOBR TH D, HtaIEE
ROBEOBENC BT DEHELFT L, BT E2R+T (BEO4HROEHEELAVTH
AL, BB ARE T SIRERE L T35, BIREN/NS W CIIEZEOEIC RN 7
VHBELDHO0, Ty CTRD LEBFOMNRTIIEE - m@BITR AR,

ULDRERIZROLIICELDDZENTED, ¥ Ial— b LERLSTIEIFT BEE LKL
BARNRA IR AT RRIR 0SB4 LT, BRHRBMRIIERA DI ICER A BEIC o T DREE L B
2, MEORLHEFEILICEZ2ERESL, RABENRZL RDIIEEHEO LTIIRELR
B,

3.2 TRBROEL
BEHAROEBIK 27T — I U TSR LR LG BIZEOBIRRTA ED X 5 Ik Lierk
SHF LTz, MRTERIBITHT—V v MNEEZE2EGFZBL TSNV LIEERSB2TH 5,
MOEESEREZTLTND, B2256i, FRECBWTEIERICFEIZHEZ L, A
BRED (ARFTOES—FLEL) BNVEENSWI L, =— V= tOMEE FRIVEERE
B B BEEMEH 5 Z L BRARN B,
FIRTTONHT D> DR DRI DNB,
(1) BREEREF/INEEREL L LR T LTS, TFT =— V= M ERY Y

giving limit

S aspiration
12 3 45 8 7 8
H2 EAEMLGER EBOEK
(AR HR)
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L, £D2RFTDEDE % DI LEEERERTRL FRRONA _RELZEHT D &, #
EEFRTHHEERETHORBKEAE) 2 REHBABELIE LD (REROEHETE
NEH 241.1 £ 633.9),

(2) 5B FIREBEEEMEI—KT2EABH 3, BRICEIT 2 —BREOEHZLEHLE
LT 51.5% THD, —BHFIHEEREROHRERSH D (F@2,27)=4.8, K. 05), KEFELMH (Y
60. 7% TH - INEIEEM CEBIEZFh 45.8%, 48.0%) L O BV (SNK, ps<. 05), 7=7 L—EED
K& SREBHAEGTET D, BOEROREZRETH-DIZ, ROXTEKRTO—EHOEE

ERELL, TOEELRNILICER L, —BEE = log, (—BEL B

T L T—ERFEESR) CIXMRTOMIEE LT & X IR SN —BEKTHB, =D
BERY 0 b EEO—BMBHRITMIMLDBEE L E L, E2LERU EICHERTOEIT—E
LTWAZEIZD, EORBFTH ZORIEOVHIIFRIZIETHSD (=4.5~16.9, df9),

33 95R414

HER FREBBEEORTIIBIT IV FOSFHEBDE L, =—V = NIFHh
ENORTTDIEEDETI FRFEHR LTI Z LIRS, LI LI FRIOTEHITE
BEOEELYZIT5, KEFEEOBEAIT1 SOEICKEEDT—J v MILEL, o
FRAZIINESNT ERBY, NEREETRIRE LEHED 2, 3075 RZBFERENR
BTy,

1207 FRAZZT—T z v MPBEFTIUIRKRSZ 7RI OHBIIKREL 25, BRAIZ LI
BRI TAZOBRERD B L, 5B FRIZOWTIZABIREM O 120.4 THY,
F - NERPHEDOIE] (FHEN 59.4, 69.0) L YVAHRIZKEV(SNK, ps<.05), [FIHRIZES
BRI TRIRERRMETORKZ 727 FROFH (150, 3) i3, INEREFHEOFEE (FhE
#195.0, 95.1) KDFBIZKEUV(SNK, ps<.05),

TV bOEPLOBREITROT v b o B ERRRTEOEDSMERATSZ & THE
Lh3,

zvhaE=) plog,L=-) plog, p,

P RENERDOEERERT, BRIZ IO b EHETDHL, &K TR HFEOE

& ERRIZ, EHLDRITYH, KERFHTHUO2HKMHLY =0 Fa CRFRIT/NE < ON,
ps<.08), BEZT T AZ ~DEPLOBENE NI EBT0D,

3.4 &ML

BISRITE T~V b FAIRTECNHB I END, KENRI TRAINTELLSLTH
BEIMERN, 7T AFHAOTEBE LT ITE TRESE HV] 123 =ikl
BHBALLZZ LIRS, .
BEMROBENOHETD L, 3E£EFE2EF LT, T_XTORHNARMREIROF ORER
REBOLLRIT, #t58 FRKITT L. 2%, BEEIZERITTB0. 7% IZDIFE5, Bl D, HED
LR (80. TH IIHERBOLETHLH D, 75 L ZORESE HVW R, FAEE’EEDHEI
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FEFLTOVRTEBMICEL R>TLE ),
I CHAAAHROREL IR LA SEHVEEARO L J ICEBE Lz, BRRTI LI

FOREDHHHD, FLEOT—T = MNETEL ZRBEREOMHEE, (EEADBI%
R EARE LT & & ORERIZBREREOHFHE) 2R3, RALENC=—Y = MECER
ENFRBBEREEF, LB, FESEHLVEELZROLSITERTES,

FESZHVWEE = log,(F,/E,)

FACENT—Y = MEOZEBURE B EAL L FTHTE 3RETHNIT, FEIEHVIEE
Yo Ths, FESEHLHOCOERENBRIZLAMFLIR (N 2LI0EERE (A)
25,
FBEI&HVEEIEOBRTHLER o, 2T, #HEE FRICBITAFESEHN
BRI 0.63, BEHETORET 0.53 THH, FHEIZEOFMTLEEICEn LY K&
(£5.56~27.9, df=9, ps<. 001), FE7=, MIOBELEREEROEEL2ZITTEY (FhF
U F(2,27)79.3, F(2,27)=9.5, ps<.001), KEWRSRA TIEIRIIH BITEVSNK, ps<05), Z DOFERIT
RS OEPFENBVKERFEF TILBRAPL FHIN AL EZFESE LWL L 581
BlahollbEzx b5, FEE, FOsfoxy b2 BICEATRI L, BRE
EROFERLDRITMZ B,

3.5 #HREOREMIE

T ZETOHHTIL, BRRTEOENEREOHEME & I ERHARHD Z L, BISKT
DEPRALT—Y =y M TRBBELRTVI L, 2R LTS, ZThODOFBERITKRO TR
ZEL, HRNERECETIMERH D, THEREDZVWE LDRNERNSRD, BB
T LR OT-EORMBRE L L, TORBE, HROMEL 2>V EFIEERL, &
FIIRAER T TR T HHAIE L 20 TRV,

ZOTREHERET D DILRFEMEZEA L TENMNR2YIalb—Ya 3 E Lk, 20
0DNT—V=z bDILBELEENRENENL00WVWB LRET S (BBLAME), £RTTO
THERELEEN1 5, BENS LT3, BWERECOHLLETOVMEREITERDT
Falb—varyOFERFELEFALCTHY, TOFERSMGEY EERME) B2 3, BBR
#TIi, BROBEICBVW TR UREOES B SFEOREVEBIKICEX RS, BB
B CHENT-EEEEZERA L CHLEBRRTRERH IO THD, BBRETHLREIZ1 00#
HEER LT, ,

PSR THBEEITIIKR OB HoTz, TFT ORALETIIENRV (BELHE
& VBT 96, 9% L 96.8%), Lo Lit5& LR EBEBEOESIRBRL:THEEIZ/NEL
(FNTh F1,17)=12.2, F(1,17)=8.8, ps<.01), WIZAHEBREIIARITE Y (A1, 17)=T.6,
KX.08), RBIZBASNIBEROLELHEOEAIZL > THRKLTWS (A1, 17)=11.7,
X.01), T, BBKRITTIZ BT 5 RIE S & HUVVHARCER T O—ER, —BFEIZ >\ T,
KDV Iab—varlRFEOBERBR LD,

BBIZEAEZY TR L, TROBIBKITIZEBWTEBIZE >3 bR bh 5, Skt
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ROPH T, 5B EROTEHNEEMBE T 3.8, BEWRET 1.8 TH3, BERENEY
ENTN,2.9 & 1.5 THY, HHORFTIZSDVWTEEWE CELESE Y GG 8.2, 6.7,
ps<.001), E-BH T & ITREE X BBSKTE (2 X 8) TREDIA “RBMERLEHT5 L,
RERIIR/METHHEE EMRT 381.6, BERET 131.4 THY, BEOIA “RRELHE
ATHXEENBECERICR2EETH D, 2 VERRKITOMT, FHETRTLO/T
RTH, BEMTHRIZHBEL TV,

FAGE Y, BN TRESAE L 2BEMS BRI TE - BB 7o v 7 TORSEL L B &,
TR 72 A HABMAD 52. 2% X EER T, 28.6% BEFHTEL, BEFE—BEMOTHIT 19. 2%
ZIEER, BRI I OERBEBAIROZL S 2RTHENTH D,

FRCDT V=¥ MTECERECRBEURMEL B, £\ baseline & X 572 5,

BEBEZN,, BEHEN, & LT, BERKGRE  RERZHRYK B —REHBEKII,

. - N, (N, -1
N0, o) Ny D

LRRBIATTHD, ZORMBRIRAIL, EEMBREBAETHZMRITL BIT 24.9%, BF-BE
RIZZHIE 50.3% LTFBIEND, HELEERREERENSEE LV EL, TOHERESEL
DOEHBBERICEETHLEZDRETH D, BEIBED IFOEREZF O, BEBRED
) (RBTHERBEIIZTHY T D) BEEVEEON 2B THD, o TEEOHKIIL.
S5fFh vy MERELBENZY, TOBBRZ L > TERORXERETIUL, EFMHRIT
35.9%, BEMAIHIL 15.9%, BE —AEMHZHUL 48.2% L7225, {Thilt LBEBROR L
ETFRIE VL, MBHIORBRIID RS ELZEEZ R LRTE S,

KHBRRORYITPVIY LRRED L b TE 5, EHEOEREL R, AEOHERE

R, LTI, 1AOBECL VOBEEORIFREI (N, -)-R,, REORIRRER
N, R, Thb, FHRC 1 AORERABCEEORIREN, -R,, HOREORRRE

(N, -D-R,ZRHT, Fx—V =V FBIRET IRV T & AMEITBEINS LRE

L7z baseline Ti¥, EEFLBENZITRIBRBIZIZOHRIZHES, D baseline TiI,

RULMBOT—Yxr MO ZITRABHFREOHRIIEE TT4.8%, BET24.8% L7725, &
RO T —F D oROER LB L OEIREROFEHIT, EE T 89. 4%, BHET 69.6% 72
o7z, AANDOFEE L baseline DEEMEARIZ LBl TWA (F11.6 BLUY +12.2, dF9,
ps<.001), DEVHEBILONGIEHWVERBELTNDERBZIENTES,

4 ER

41 BROFELY :
FIFRR AR TIHEBIEIEDO PIZDED TFT BOZHBRERE & B &, HRZHROENLS I 2 L—
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VarEEmLE, ERFRIIT—V s MPEREERZRD, FEHAFE~OHEEDLRE
WK ITEFEOZ L ThHD, BRIIFLALDT—V 2 MBI A2 A L THEH
RHIIBIMNTDZ LR L, TELBRIROIRICELDHILNTES, (1) HhiR
DG : FIRPRIETT VX Ao LIt 5B LR L 5 BHED 2 RT OB EEDMEIZE(L
ERETC—EDHEIIRE LIz, 20 2 K TOEITEREVKE WV E FIZKE 2BEREH B,
£ 0 2 RFEDEIT—ET BEANRDo, 2) FES&EHVEHEHL 5B LR
BEEOCFNENC X, ERRLT—V =y NELTCRBEMENE U< 25 (A%
HW)  BAROTME Tz DI FTRAIRTEDRE, KT 5 R F ZLIZHBET B (#
£25b) EEEEXRR LT~V MNECREERRBR LR D710, EETHROBHENER L,
BBORERIE, S BRERTHRESND YEERM) ~OEMEISELrbHR LT
EEERTD, Q) #HROBEIL 2o~ FiEL LT, HENTEREOMBENHS L
%, AUCHBATOEH S HAABHITCEE,

ULORROEEIL, HREREOERW LU TAEAHERL, O TAIZHE> THS
SEBEL BTN DD L THD, HICEERHR (WEER) ~oEmoHE%Z, LEE
A H = X ARHERIRFEOIER ORTR L BMOICEAT S Z &<, HHMICE Z &M T
5, BEROIZ, EAOEKL WD v 7 a2 LORENLHE LT, SBXHEVIE
1T, HZORL, RO ruRitLBtErEiIsZ L ThHo,

4.2 BHEROAH=XL

VIial—va URERITEZOTRIIZESHEL TS, E9#(L L 2ZBERIRIIHRRE B
BTEIETitev, 2 V5B FRU EOBERELBIT 5EIETIIRY, ZOLIXE21
BOWTETIAMET HEIMIZLA LRV LIZHIELTWS, £z, #Ebd 2EISIIHERS
FTHOTEARY, ZORIKE2T, BEAFELESE FRE—ET 5EmICH D Z LITHIG
LT3, WEEELHESR FROEAEEOTRIZET K LA o0ik, BERED—
AR thlfﬁt—frﬁ#l‘ﬁ?ﬁﬁﬁ%ﬁ ENLEN T THEREINIESBIZE A LR o0
LhvhEINZRV,

RO EDO X D IR ENTZ L 2FHRICTIIL, Y Iab—va VERZAEARNL
TeERDA D= X AITEBME LTV, BRI TFT =—V =2 T K1) 0 22o0FREKN
EHITRY ML EICALD, DL 2EWTHEE LRS- L TWE, ERO X S5 1ES
HERZZAUTIRESNDI»D, R1) BFlash, Z@BEL D, 7=, BEEENS—K
LT, 5B FRIZFNALUEZBRESNL TS NG, Y K1) iIFEShedu,
2F VN OZHERIZ OV TYH, EETO—RIZBRLEEILTV, ZOZ EBTBROFIR
SExHV, BICEBTBEARSELEERTHD, 2EHVORBIZOVTY, BREIS
U CRBREENTRENTZ L 2RI, TREENEG I —V o METRENE UfER
LEZHND,

EENTHEDRER b Do, THBOEEN 1 DOETHE—ENLhrolZ &, HICERN
INSWRGETRBEREOERE DI FAZBTEMARCH -T2 & TH 5B,

TORERIT (1) OFEEEDONKE SE THRATRETLS)  HAERELEETSHI S
RAEDT—Txr MY, BER—RLEZBREFEL RHE DD, tho=—Y = MZ
HRTEL OFBEEBD, ZOMEBOZEHIX, 77 AZREN+IRLBHEFEHETIET
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BT BEA5, L LSBT _REERBDRVRETRIRBEFEHEVMRELET, 77
AEDEEITROIZILEY, EORREBE D T A5, o0 KBEEDOTHNILEELSDZ
Ltk B,

oI IKBEOTABEEDOK—LE b-bT ] ZEEFEL TN, BRENZ
MDEOMOBHIZE Y ZBHFEEREL RO DLERH DRI TIE, REEAET S u—r T
B, L LAKOTBBRYRETIERESE, o—d MRS CEES—KLT
WEE L, ROMIE S TH X,

HEWZBROBER I AMOMEERAPREDEZ Z bSO BORE 2D, o T
HARA B OBEAHEERLBROBEROBIZLRD, L) RARDRIZHD, =OBFENTF
TR PUA b UL, HEHZBOXREBR T, K ASBRIIBERTE 20 b AN
2N,

Mz
FHEOBEITY » TiIVREY K (Max Planck Institute for Human Development, Germany) 7> 5 EE
RENE L RME TRV, DAABESENEEIENDITEZFORTH D,

x

1) T TFT BREAS 2 EEB OB Y 2 OHEF AT LR 2D AITTERD TFT BREEH D el L
T3, ZOBBREIIROBHFICEI, F1iZ, FAPFRO TFT =—V = MNIREHLRE
FHEED 5 BRI A BIET 78, TFT =—C =y MEATHLRB T EOEG Y 2341
TULE D AIREEAEV, B2, FFRIITRT»D [Hol) T58BILR2V0T, 2 EEY)
SR EBURBROMFE L T ILETRN,

2) AR TRV D HERE (TFT) ITHFEORGEREIOER L 5A 50T, AFRIZBILZ
DIREZEAT HLEITRV,

C1)22bra .
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The evolution of inclusion/exclusion mechanisms

in social dilemma situations

Eiji TAKAGI

(Saitama University, Japan)

This paper examines how a selective inclusion mechanism emerges and solves the
'relationship type' social dilemmas. I present a simple computer simulation model
supposing that every agent in tumn calls for cooperators and try to form a cooperative
relationship. The simulation analyses demonstrated the following. (1) The selective
inclusion strategy, which includes only cooperative agents into the relationship, emerged
through strategic evolution and established highly cooperative relationships in the agents’
society. (2) Within a limit, agents' trust tended to increase rather than decrease as
temptation to defect increases. High trust can be considered as an adaptive response in
an environment with high defection temptation. (3) In order for the selective inclusion
strategy to be successful, it must dictate the carrier agent not only to selectively offer an
opportunity to be a cooperator, but also to accept an offer selectively. (4) An agent
should be provided with high incentive to become an organizer, in order to establish
full-fledged cooperation. Finally, this paper argues that the 'societal type' social
dilemmas will be also solved by inclusion/exclusion mechanisms under specific
conditions.

1. Introduction: Social dilemma in a cooperative relationship

Solving social dilemmas has been a central theme in the social dilemmas literature, and a lot of
arguments have been devoted to finding out the solutions to attain cooperation, avoiding the deficient
equilibrium where most actors defect (e.g., Foddy, Smuthson, Hogg, & Schneider, 1999). Among the
possible solutions, this paper focuses attention on a promising one, that is, the inclusion of cooperators
and exclusion of defectors.

It seems obvious that a social dilemma will be solved if a society or a relationship can select
members on the basis of their cooperativeness, mcluding only cooperative actors and excluding
non-cooperative actors. Such a selective inclusion/exclusion is important, at least in the following two
ways. First, some individuals will consistently act cooperatively or uncooperatively depending on the
motivational orientation (Kramer, McClintock, & Messick, 1986; Liebrand, & van Run, 1985). If we
expect that much of prospective members will cooperate or defect constantly, it is evidently rational to
accept only those who will cooperate as friends, and to reject those who will defect as enemies.
Secondly, the working of such mechanisms will convert most of the possible defectors into cooperators,
assuming that joining a cooperative relationship will bring them higher payoffs in the long run. The

significance of inclusion/exclusion mechanisms rests on their ability to make most actors cooperative,
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rather than the ability to expel defectors.

Though we can safely suppose that such a selective inclusion/exclusion mechanism will work
to enhance cooperation, whether it is possible for such a mechanism to come to exist, or how it comes to
exist remains to be settled. From the ‘evolutionary perspective’ adopted here, the emergence of
inclusion/exclusion mechanisms should be explained in the bottom-up fashion, that is, explained as an
equilibrium point where actors choose the strategies which make selective inclusion/exclusion possible.

In considering inclusion/exclusion, it seems meaningful to consider the two types of social
dilemmas, the societal type of dilemmas and the relationship type dilemmas. The effective mechanisms
to control the dilemma will vary depending on the type.

By a ‘societal type’ dilemma, I mean a situation where all the members of a society are more or
less involved in a social dilemma. The members are already included in the society, and externalities
exist among them so that any member’s action influences other members. This is a typical situation
which social dilemma researchers have been studying. The difficulty in solving this type of dilemma
lies in the fact that defectors as well as cooperators are already in the society, and by some reasons one
cannot expel the defectors from the society. Then, in order for cooperators to expet defectors from the
society, they must contrive some mechanism to detect and expel the defectors. Such a job is hard to
accomplish and it is one reason why solving this type of social dilemmas is difficult.

The ‘relationship type’ of social dilemma is the situation where some members of a society
form a cooperative relationship containing an element of social dilemma. Consider the instance where
some actors form a social exchange relationship. Such a cooperative relationship constitutes a social
dilemma, because each actor can potentially cheat. Yet, a cooperator may be able to select the actors
who are unlikely to be defectors as coworkers. Assuming that an actor can tell who would be defectors,
realizing a defector-free situation is relatively easy in comparison with the case of societal type dilemma.

In this paper, I restrict my arguments to solving relationship type of social dilemmas. The
purpose of this paper is to examine how a selective inclusion mechanism emerges in a society and solves
the 'relationship type' social dilemmas there, conducting computer simulation experiments. I will
demonstrate that selective inclusion strategies, which discriminate actors on the basis of their
cooperativeness, can be predominant, and that these strategies establish a high level of cooperation as
well as high trust in the specific conditions. In the final section, I will make an argument about the
societal type dilemmas and the possibility of the society-level ostracism.

2. Selective inclusion and trust

We can intuitively infer that an actor who try to form a cooperative relationship will follow the
strategy which dictates to include only trustworthy others into the relationship. Then one might well
argue that, if most actors adopt such a strategy, only cooperative actors would be included in the
relationships and a high level of cooperation would be easily established.

Alittle more elaborated thinking will reveal that the story is not so simple. At the initial stage
of interaction, an actor will find a lot of unknown actors. Then, cautious actors will be reluctant to form
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a cooperative relationship with others. If it is the case, an attempt to form a cooperative relationship
might be discouraged at the early stage of interaction, and strategies seeking cooperation might not be
selected in the process of strategic evolution, because strategies seeking cooperation with others might
disappear at the early stage of interaction process.

The above argument leads us to the idea that ‘trust’ will play an important role in the
emergence of cooperation. In accordance with Yamagishi (1998, 1999), I define trust as a default value
of subjective probability of cooperation, which the actor attributes to any other unknown actor.  An actor
with high trust is the one who believe that any other actor will cooperate with high probability. With
this definition of trust, it will be reasonably inferred that actors must be highly trusting in order for
cooperation to start in the society, and that the combination of high trust and the selective inclusion
strategy will constitutes the social mechanism to assure the emergence of coopefation.

However, this inference does not necessarily mean that the selective inclusion strategy coupled
with high trust can evolve and can be dominant among the actors. From the evolutionary perspective, a
strategy will be selected by many actors only if this strategy brings its carriers high profits. Highly
trusting actors are vulnerable to exploitation by defectors so that high trust might be extinct in the process
of strategic evolution.

For the purpose of examining whether the selective inclusion mechanism evolves from the
bottom up and produces cooperation as argued above, I conducted the simulation analyses. The
simulation model is based on the ‘Organizing Cooperation Game.” Using this simulation model, I will
demonstrate below that the selective inclusion strategy as well as high trust can evolve and establish

cooperation in the simulated society.

3. Simulation model

Organizing Cooperation Game

The simulation model I use is based on the “Organizing Cooperation Game,” which presumes
as follows.

A society is composed by one hundred actors (agents). Each of the agents is running its own
business, e.g., managing its own farm. An agent can do its job alone, but if it gets cooperation from
others, the outcome will be larger. It 1s assumed that an agent has in turn a chance to be an ‘organizer,’

' To whom the

who can make offers to others in order to ask them to be cooperative ‘partners.’
organizer make offers depends on the organizer’s ‘inclusion strategy.” The agent who received the offer
from the organizer decides to accept or reject the offer, depending on the agent’s ‘acceptance strategy.’

The cooperative relationship an organizer can try to form is of N-person type. The profit for a

1 This game postulates that only one agent (organizer), rather than all the concerned
agents, takes the initiative in forming a cooperative relationship. I put this postulate,
since it nicely simplifies the relationship formation processes. Ifit is assumed that many
agents have equal says regarding relationships formation and who should be included, we
would have to postulate complicated multilateral negotiation process, whose validity will
be easily challenged.
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partner increases as the total number of actors involved increases, while there is an optimal relationship
size N” for the organizer, because the revenue function is marginally decreasing and a fix cost per
additional partner incurs to the organizer. If the cooperative relationship is successfully organized, its
size will be close to the optimal size.

After joining a cooperative relationship, agents including an organizer can choose to cooperate
or defect. The probability to defect is also specified in the agent’s strategy. Since a ‘defecting
cooperator’ gets additional profit in the expense of other participating agents, the cooperative
relationships are considered as social dilemma situations.

An agent acts as its strategy dictates, and the agents’ strategies will change according to the
same procedure as genetic algorithm (crossover and mutation). Basically, agents’ strategies will shift to

those proven to produce larger profits.

Payoff structure .
Let N, be a total number of agents involved in a given cooperative relationship, including the
organizer. Then the profit for an organizer U, and the profit for a partner U, are expressed as follows.
U, =aN”-bN, [1]
U, =anN"/10. [2]
As is described, the basic revenue from a cooperative relationship (a-N;"?) is an increasing function of N,
but marginally decreasing. Since the cost (- V) incurs to the organizer, too large relationship is
undesirable for the organizer. 1 assign 3 to a, and 1/2 to b. The optimal relationship size for the
organizer is 9, assuming that none defects. Therefore, a ‘rational’ organizer may try to get 8
cooperators.

If an agent defect in a relationship, each of other agents involved, of course including the
organizer, gets a damage of - a-N, ? /5. If an agent has faced N, defectors, this agent’s loss amounts to
NgaN,"2/5. SinceaN,"?/5>U, =aN?/10,an agent will lose its asset if only one agent involved
defects. A defecting agent gets the profit of (M -)waN? /10.? The coefficient w is the
defection-incentive coefficient, the larger the coefficient, the larger the incentive to defect for every agent.

As described so far, the payoff structure embedded in such a cooperative relationship conforms
to that of social dilemma. A characteristic feature of this game is the asymmetry of payoffs, that is, U,
> U, assuming that N; does not exceed the optimal relationship size too much. It should be noted,
however, that an agent may get profits as a cooperative partner more than it gets as an organizer. During
the trial-period of this game, an agent becomes an organizer only once, while it can usually be a partner
many times, maximally 99 times.®> Of course, such asymmetry of the payoff structure might influence
the simulation results. Therefore, as will be described below, I manipulate the degree of asymmetry to

2 T assume that, in case that the number of involved agents in the relationship is only one
(the organizer), the organizer simply ‘cooperate.’

8 If we can assume that no agent defect and every cooperative relationship is optimal-sized
(9), given the parameter values described, then an agent can get the profit of 4.5 as an
organizer. On the other hand, an agent can be a partner, on the average, 8 times, and will
get the profit of 0.9 on every occasion. Therefore, an agent will obtain the profit of 7.2,
more than 4.5, as a partner of the other organizers.
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examine the effects of asymmetric nature of the payoff structure.

The payoff structure becomes more complicated if ‘conspiracy’ is introduced. With the
current model, a simulation run can be conducted in the conspiracy condition. In this condition, an
agent can be either with or without conspiracy, depending on the strategy. It is assumed that randomly
selected 20 agents are exposed to the information that a given agent will be an organizer next. An
informed agent with conspiracy makes a conspiracy proposal to the prospective organizer, if this agent
decides to defect with its defection probability defined in its strategy. If the prospective organizer is
without conspiracy, it simply ignores this proposal. If the prospective organizer is also with conspiracy,
it decides to conspire with the proposing agent, and the conspiracy results. In case of conspiracy, the
organizer includes the proposing agents into the cooperative relationship, knowing that they will
definitely defect. In exchange for such inclusion, the proposing agent must pay 1.5w-aN? /5 to the
organizer. Conspiracy is the mechanism to include an agent who could not be included if inclusion is

selective.  Introducing conspiracy is expected to increase tendency to defect among the agents.

Strategy

An agent’s strategy is represented by an array of nineteen bits. A strategy is composed by
‘inclusion strategy,” ‘acceptance strategy,” ‘defect strategy,” ‘conspiracy strategy,” and ‘trust.’

Inclusion strategy (7 bits) applies when the carrier agent is an organizer. It chooses the way
of selecting cooperative partners. This strategy works as follows. First, it decides how many agents
should be partner candidates. It designates any integer number from O to 15. Secondly, 1t decides
whether the agent chooses candidates randomly, or chooses selectively on the basis of their
cooperation-defection history. Third, it decides the criterion of the defection rate. When an agent
chooses candidates selectively, it will invite the agents whose past defection rates are under this criterion.
If the agent finds more agents than it can make offers, it will select candidates randomly.

Acceptance strategy (5 bits) applies when the agent receives an offer from an organizer.  First,
it specifies whether the agent decides to accept randomly or selectively. Second, it specifies the
probability to accept an offer in case of random acceptance. Third, it chooses the criterion of
‘relationship nisk tolerance.” It is assumed that an agent knows the organizer and the partner-candidates,
and that the agent calculates the probability that at least one agent among them defects, based of their past
defection rates.  If the calculated probability is less than the criterion value chosen, the agent accept the
offer from an organizer.

Defect strategy (3 bits) is a simple probability that the carrier agent defects in the proposed
cooperative relationship.

Conspiracy strategy (2 bits) determines if the agent uses the conspiracy opportunity. First, it
specifies if the agent makes a conspiracy offer to the organizer when it is not an organizer and it has just
been exposed to the information of who would be a prospective orgamzer. Secondly, it determines
whether or not the agent accept the conspiracy offer when the agent is the organizer.

Trust (2 bits) is a default value of subjective probability to cooperate, which the agent attributes
to any other agent whose past defection rate is not available. When an agent’s trust is high, the agent
assumes that a stranger will not defect with a high probability. An agent uses trust not only when it tries
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to select the cooperators as an organizer, but also when it estimates the relationship risk.

Agent’s memory

How an agent estimates the probability that other agents cooperate plays an important role in
the simulation model described here. The model assumes that an agent (A) use the observed
cooperation rate of another agent (B) as A’s subjective probability that B cooperates, 1t is further
assumed that an agent observes only the relationships it has actually participated in+, retains actual
instances of cooperation/defection it has observed, and calculate the other agents’ cooperation rates on the

basis of its memory. ' The model does not assume the formation and working of reputation.*

Simulation steps

A simulation run is composed to be a series of generations, and at the end of each generation
strategic change (crossover’ and mutation®) is introduced. ~As generation proceeds, the poor strategies
providing their carriers with low profits tend to be replaced by superior ones. [ repeated 200 generations
foreach un. In the first generation, agents’ strategies are completely randomized.

During a generation, [ repeated 200 trial-periods. In each trial-period, an agent has in turn
one opportunity to be an organizer. The order to be an organizer was randomized in each trial period.
Then, maximally 20,000 cooperative relationships can be formed during a generation. An agent’s ‘trial
profit’ is the sum of the profits it gained during a trial period. The ‘generation profit’ of an agent is
defined as a sum of trial profits throughout the generation period.

Factorial design

This simulation is conducted under the 2 x 4 factorial design. The first factor (2 levels) is
whether or not an agent has a chance to use conspiracy strategy. In the No-conspiracy condition, every
agent has no chance of conspiracy. The second factor (4 levels) is the defection incentive size. This
factor is manipulated by the defection-incentive coefficient w. Defection incentive can be small (w=0.1),
middle (w=2/3), large (w=1.0), or very large (w=5/3). Irepeated 10 simulation runs for each of the eight
conditions. Since the cooperation levels in the simulated societies were stabilized at about the SO

generation, a simulation run was terminated when the 200™ generation was over.

4 The establishment of reputation is itself a complex process, and introduction of

reputation requires additional assumptions.

5 At the end of a generation, agents are reordered along the size of ‘generation profit.’
Then, the superior 10 agents group and the inferior 10 agents group were defined. The
strategy of an inferior agent was replaced by a new strategy given by a crossover
procedure. The new strategy is an offspring whose parents were the strategies of the
two agents belonging to the superior group. A superior agent was selected to be a
parent in proportion to its ‘generation profit’ size.

6 At the end of a generation, after the crossover processing was over, every strategy

dimension value of an agent was changed to the different value (e.g., from 1 to 0) with

probability .015.
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4. Simulation Results
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Figure 1: The Strategic evolution in a
simulation run

Evolution of cooperation

The simulation results demonstrated that the evolution of selective inclusion strategies,
cooperation, and trust took place in all the conditions. Figure 1 and Figure 2 show an example of the
process of a simulation run (The first 100 generations of the first run in the no conspiracy - large
defection incentive condition). Agents tended to adopt the selective offer - selective acceptance strategy,
rather than selective offer - random acceptance, random offer - selective acceptance, or random offer -
random acceptance strategy (Figure 1). Together with this strategic change, we can see the increase of
agents’ cooperation rate and trust, followed by the increase of the mean cooperation size (the size of
cooperative relationships, Figure 2). Both the cooperation rate and mean trust approached to the upper
limits (1.0), and the mean cooperation size also tended to approach to the optimal size (V=9). It should
be noticed that Figure 1 and 2 show an example in the condition likely to produce cooperation. In some

other conditions, these indices are a little lower.
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Figure 2: The evolution of cooperation in a
simulation run
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Cooperation rate, mean trust, and mean cooperation size were analyzed by 2 (conspiracy) x 4
(defection incentive) design. The dependent measures were obtained by averaging cooperation rate,
mean trust, and mean cooperative relationship size in each of the last generation block (the last 40
generations).

Regarding the cooperation rate, only the main effect of defection incentive factor was
significant (F(3,72)=12.03, p< .001). As is seen in Figure 3, cooperation rate is lower as the
incentive becomes large. However, the significant difference was found only between the Very Large
incentive condition and the other three conditions (SNX test, p<.05).
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Figure 3: Cooperation rate and Trust

The analysis of mean cooperation size revealed the two main effects.  First, it was influenced
by the incentive factor (F(3,72)=5.88, p< .00l, Figure 4). In accordance with the result of
cooperation rate, cooperation size was significantly smaller in the Very Large defection incentive
condition than the other conditions. In the Small, Middle, and Large conditions, mean cooperation size
was more than 8, and very close to the optimal size 9. Secondly, mean cooperation size was larger in
the No conspiracy condition than in the Conspiracy condition (F(7,72)=4.89, p<.05). Therefore, it can
be said that the two factors of temptation to defect, defection incentive and conspiracy, tended to lower
the size of cooperative relationships.

The analysis of mean trust revealed the main effect of the incentive (F(3,72)=25.50, p< .001),
the main effect of conspiracy (F(1,72)=68.23, p< .00I), and the interaction effect of the two factors
(F(3,72)=10.22, p<.001). As Figure 3 shows, the effect of incentive size is curvilinear. Interestingly,
in the Small, Middle, and Large incentive conditions, which do not differ from each other in cooperation
rate and cooperation size, trust increases as the defection incentive increases. Similarly, mean trust is
higher when conspiracy is available. The significant interaction effect means that the difference
between the Conspiracy condition and the No conspiracy condition disappears as the defection incentive
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increases. These results imply that, except in the Very Large incentive condition, where establishing
cooperation was much difficult, higher temptation to defect increased rather than decreased trust.

The results on mean trust is in accordance with those on the distribution of strategies. The
proportion of the selective inclusion strategy (selective offer-selective acceptance) showed the same
pattern as mean trust.  Also found were the main effect of defection incentive (F(3,72)=13.26, p<.001),
the main effect of Conspiracy (F(1,72)=21.18, p< .00]), and the interaction effect (F(3,72)=6.25,
p<.001). Again, the dependent measure increases as the incentive increases except in the Very Large
condition, is higher in the Conspiracy condition, and the difference between the Conspiracy and No
Conspiracy condition disappears in the Very Large condition. Then, It can be inferred that trust went

hand in hand with the selective inclusion strategy.
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Figure 4: Size of Cooperative relarionships

5. Discussion

Evolution of selective inclusion mechanism and trust

The simulation results showed the following two points.

First, under the assumptions posited here, the selective inclusion mechanism can emerges from
the agents’ strategic interaction processes. That is, the agents will choose the selective inclusion strategy,
which works as the selective inclusion mechanism in a society, and tend to hold high trust. Such a
strategy and high trust will establish the high level of cooperation as long as the agents can select
strategies freely. I infer that such strategic evolution took place in the past human societies so that
human beings can form cooperative relationships despite that these relationships have contained the
element of social dilemma.

Secondly, it can also be inferred that high trust is an adaptive response to the possibility of
defection. Rather paradoxically, the simulation results showed that temptation of defection increased
rather than decreased trust, as long as the defection incentive is not very high. In the High incentive
condition, for example, agentsvtrusted others on the average more than in the Low incentive condition,

though the actual cooperation rates were almost the same. The most plausible reason of this is that,

88



BYERRMMEMERRREE <A 7 v - PLFMBEE S HESMHOARIZEE T 2 HF5E

agents in the non-cooperative environment responded by choosing the selective inclusion mechanism
coupled with high trust. Therefore, it can be predicted that in the society where there is almost no
temptation to defect because the authoritative agents or the other social devices there maintain peace and
order, people’s trust will be lowered (Yamagishi, 1998, 1999).
Two components of selective inclusion

In the simulation described above, since the selective inclusion strategy which has the two
component, ‘selective offer” and ‘selective acceptance,” became dominant, this strategy must have a
survival value higher than other three strategies. Nevertheless, some might argue that the strategies
other than this would do the same job, though less effectively. For example, suppose that agents have
the strategy of ‘selective offer’ and ‘random acceptance.” In such an instance, organizers will
discriminate against less cooperative agents, and these agents with uncooperative strategies might die out.
Then, one might insist that under the ‘selective offer’ and ‘random acceptance’ environment, a high
degree of cooperation would result. In order to clarify this, I conducted the next simulation.

This simulation was conducted under 2 (offer factor) x 2 (acceptance factor) design. In the
Selective Offer condition, agent’s strategy can be selectively offering as well as randomly offering, as in
the simulation described above. In the Random Offer condition, strategy can only be randomly offering.
In the Selective Acceptance condition, agent’s strategy can be selectively offering or randomly offering.
In the Random Acceptance condition, strategy always specify random acceptance. I assumed that
defection incentive was High and there is no conspiracy. In each condition, I repeated 10 runs.

The results clearly demonstrated that both of ‘selective offer’ component and ‘selective
acceptance’ component were needed in order for cooperation to evolve. It was only in the Selective

Offer — Selective Acceptance condition that high levels of cooperation rate, cooperative size, and trust

were observed (Figure 5).
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strategy conditions (without Conspiracy)

89



HEMARBHEMERTREE ~ A 70— PLABECESIHSBEORIRICET HHIR

Asymmetric payoff structure

So far, I described the simulations whose payoff structures were asymmetric. The profit for
an organizer was higher than that for a cooperative partner. One might argue that this asymmetric
nature was responsible for some simulation results. As I wrote before, an agent will eam as a partner
more than as an organizer, because it will have more opportunities to be a partner than opportunities to be
an organizer. However, this asymmetry might cause some effects, so I conducted the next simulation by
varying the profit size of an organizer, in order to examine the effects of asymmetry.

I defined an organizer’s profit as U,/10*, where U, is given in [1].7 An integer value in [1,
10) was assigned to w. The simulation was run in the No Conspiracy — High defection incentive
condition. I conducted 10 simulation runs for each of the 10 conditions.

The analysis of this simulation revealed that the cooperation indices increased and reached an
asymptotic value as the value of w increased. Mean cooperation size increased as w increased, but it
remained the same if w is more than 6 (SNK, P<05, Figure 6). When w is 1, mean size of cooperative
relationships less than optimal, but it can be said that a certain level of cooperation is still maintained.
The cooperation rate reached the asymptotic value when w is 4. Mean trust and frequency of the
selective inclusion strategy became unchanged when w is 3.

The results imply the following. First, asymmetric nature of payoff structures is not
necessary for a certain level of cooperation to emerge. Secondly, however, providing an organizer with
sufficient incentive will be a necessary condition for full-fledged cooperation to be established in a

society.

j—y
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Implications
The implications of the simulation results

described above can be summarized as follows.

(1) In a situation where people want cooperative

relationships but the temptation to defect exists, the

Cooperation size
N «w o w (-] ~J [=-] “w

selective inclusion strategy will emerge to resolve the

—_

social dilemma embedded in such relationships.
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(2) High trust coupled with the selective inclusion o
strategy will also evolve in a society, in response to 123456738910
the temptation to defect. Organizer's profit

(3) In order for the selective inclusion strategy to be
Figure 6: Mean cooperative

relationship size as a function
of organizer's profit (without
Conspiracy)

successful, it must have both of ‘selective offer’
component and ‘selective acceptance’ component.
(4) High incentive for an organizer of cooperation must

be provided in order for a cooperative relationship to

7 I defined an organizer’ profit in this way because, this definition make the optimal
cooperation size unchanged regardless of the value of w.
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be fully established.

6. The evolution of societal level ostracism

The most important implication of the simulation results above is that the selective inclusion
mechanism can emerge in response to the social dilemmas embedded in the cooperative relationships.
The effectiveness of this mechanism comes from the simple fact that in forming a cooperative
relationship, actors can select partners on the basis of their cooperativeness. Then, such mechanism
cannot be applied to the societal type of social dilemmas, since defecting actors are already in a society.
Other inclusion/exclusion mechanism must be installed in order to resolve societal social dilemmas.

My idea on this issue is that generalized exchange will emerge in a society and the resultant
‘generalized exchange club’ will work as an effective inclusion/exclusion mechanism to resolve a societal
type dilemma. Just look at what generalized exchange is, and how it works as a social control
mechanism.

I once proposed the generalized exchange perspective (Takagi, 1996, 1999). From this
perspective, altruism, which can be observed in a human society, can be seen as generalized exchange.
Generalized exchange is defined as a social situation where any party gives his/her own resource to other
parties without expecting direct retum.  An actor who is involved in generalized exchange does favors
for others, and receives help from someone later. There is no definite connection between giving and
receiving,

I conducted computer simulation analyses to see if generalized exchange as altruism can
evolve among artificial agents most of whom were holding the egoist strategy (Takagi, 1996). The
results showed that an altruistic strategy can evolves in an egoist-dominant environment. Moreover, it
was found that the strategy which evolved and robustly established altruism was highly exclusive in
nature. This strategy dictates its camier to give its resource only to those who are nice only to altruists.
It views not only non-altruists but also altruists who do favors for non-altruists as 'enemies,' and
discriminates against them. Since this strategy is highly in-group oriented, I call this strategy as
‘in-group altruist strategy.' I can say that this strategy make generalized exchange a club good. The
rule of this generalized exchange club prescribes that every member must be nice to other members, and
that violators or those who support a violator will also lose membership. The more tolerant strategies,
including the ‘conditional altruist strategy,” which stipulates to give resource only to altruists, were found
not strong enough to beat egoism.

Though the generalized exchange perspective explains altruism as generalized exchange, the
scope of this perspective is not restricted to the emergence of altruism. Since ‘communal societies’ are
characterized by altruism within them, and since stable altruism or generalized exchange will be
supported by the highly in-group oriented strategy, this perspective predicts that a communal society as a
generalized exchange club will come to have characteristic emergent properties. One of these emergent
properties is the ability to solve social dilemmas (Takagi, 1999).

I predicted that a communal society would come to be able to solve social dilemmas in the
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following way. Consider a small-scale society where members interact more or less directly with each
other and assume that this society is confronted with a social dilemma, e.g., a public good problem.
Members will be better off if the public good is amply provided. Then, it is no surprise that some
members would come to think that cooperation in this situation should be treated as a requirement to be a
member of this communal society and to get a fruit of generalized exchange. These members will
advocate a strategy linking cooperation with generalized exchange. As the number of members holding
such a 'linkage strategy' increases, members in general will cease to be defectors as regards the social
dilemma, since they must forgo the temptation to defect in order to have the fruit of generalized exchange.
In this way, generalized exchange will 'pull up' the cooperation level in a dilemma situation.

A computer simulation analysis revealed that such line of reasoning is logically consistent. In
the simulation model, each of agents plays two games, Generalized Exchange Game and Public Goods
Game. An agent’s payoff is the sum of the payoffs in both games. In the condition where an agent can
select the strategy linking the two games, a linkage strategy tended to be selected, and both of generalized
exchange and the public good were amply provided. What was selected was the strategy which dictates
a carrier agent to support only the supporters of the 'public good supporting altruists.'

These simulation results have much relevance on the current topic. In a small-scale society,
generalized exchange will spontanéously emerge from strategic interaction, and a generalized exchange
club will be formed. Such a club will provide its members with benefits but will reject outsiders.
Then, as long as generalized exchange provides ample benefits, the societal members will tend to be
cooperators of the dilemma game, in order to be included in the club or to avoid exclusion from the club.
It can be said that generalized exchange works as a system of social ostracism to maintain the
cooperation level in the society on behalf of the society itself.

1t should be noted that generalized exchange will be dominant only in a small-scale society.
Other social mechanism such as a law system will have to do the job of selective inclusion or exclusion.

How such a system emerges is the topic outside of the scope of this paper.
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The emergence of sanctioning agents in social dilemma situations:

The central authority scenario of the evolution of cooperation

Eiji TAKAGI
(Saitama Univ., Japan)

Abstract. This study describes the results of evolutionary computer simulations which
tests the idea that cooperation can be established in a society through the evolution of
‘central authority’-like agents that maintain a social order within their own territories.
The results demonstrates the following. Cooperation can be established by Central
authority-like ‘sanctioning agents,” even when incentive to defect is high. Sanctioning
agents can emerge naturally, through role-differentiation among the people. Society
supported by such sanctioning agents is characterized by low trust.

1. Introduction

Relationship-type Social Dilemmas

Suppose that citizens of a society can form N-person cooperation relationships by selecting
co-workers from other citizens, and that each participant of such a relationship can choose defection as
well as cooperation. This situation can be called as a Relationship-type Social Dilemmas. That is,
citizens gather to form a cooperative relationships, and there exists a social dilemma there, because each
citizen can defect in the relationship. Then, how citizens can solve such a dilemma?

Such a relationship-type social dilemma can be solved through the evolution of inclusion/exclusion
mechanisms.  That is, citizens will came to adopt a selective inclusion strategy, which dictates its carrier
agent to select only cooperative others as co-workers so that defection comes to be undesirable choice.

However, the author’s previous simulations show that such a ‘horizontal” solution fails if incentive
to defect is very high. The basic idea of this study is that, even if incentive to defect is high, cooperation
can be established by the emergence of ‘sanctioning agents,” each of whom manages its own ‘sanctioning
club’ where defecting members are punished. Through computer simulations, this study examines if

such sanctioning agents can emerge evolutionarily, and in what conditions such emergence is possible.

‘Trust-based’ cooperation

One solution of the above problem is the establishment of cooperation through ‘trust-based’
selective inclusion mechanism. An agent who follows this selective inclusion strategy will select only
cooperative agents as co-workers. And such a type of cooperation is possible in a society with high
general trust. Simulation analyses of Takagi (2003) showed that such trust-based selective inclusion
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Figure 1: Idea of Sanctioning Club

mechanism works, and establish cooperation.

However, this ‘trust-based’ selective inclusion mechanism. has a drawback. Cooperation so
produced declines when agents’ incentive to defect becomes high. In order to make cooperation robust,
additional payoff structure, such as a sanctioning system, may be needed.

Establishing such a sanctioning system also faces the next problem. That is, as sanctioning brings
costs, the establishment of a sanctioning system causes another, second-order social dilemma, which will

destroy cooperation in the long run.  Then, how can we establish a sanctioning system?

Idea of sanctioning agents and sanctioning clubs

One possible solution this study presents supposes that citizens make a contract with a full-time,
specialized sanctioning agent, who imposes sanctions on defectors. This sanctioning agent is assumed
to manage its own ‘sanctioning club.’

A sanctioning club is conceived as follows. The role of a sanctioning agent is to keep order within
its own sanctioning club, by punishing/expelling defectors. The members of this club are assumed to
cooperate only with the club members.  If such sanctioning clubs are established, they will become safe
places, and attract non-member citizens, so that the whole society can be cooperative.

Then, there are questions to be addressed here. Do ‘sanctioning agents’ emerge evolutionally
(that is, from the bottom-up), even if they are able to deviate or to be idle? Can such sanctioning agents
establish cooperation effectively in comparison with trust-based selective inclusion mechanism? By
a thought experiment (computer simulation), I would like to give some answers to these questions.

2. Simulation model

Cooperation
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Cooperation is modeled as ‘Organize cooperators game.’ (Takagi, 2002) Each agent is running its
own business (e.g., managing the farm).  An agent in turn becomes an ‘organizer,” and can send offers to
the agents whom the organizer want to include in cooperation. An agent receiving offer accepts or rejects
the offer. An agent who has accepted becomes a ‘co-worker.” A co-worker as well as an organizer can

defect in the cooperative relationship.

Organizer
| Offer
#/747(,

Acceptance | Organizer

Figure 2: Idea of Organizing Cooperators

The payoff structure of cooperation has the property of social dilemma. First, incentive to defect
exists. Second, defection brings about damages to the other participants. Profits from joming
cooperation basically increases as the cooperation size increases.

The group size also affects the situation. The organization cost incurs to an organizer. The larger
the size of a cooperative group, the higher the organization cost. Therefore, the optimal cooperation size
exists. The parameters of the following simulation models are so adjusted that the optimal size is equal to
9.

Sanctioning agents and clubs

The process of a sanctioning agent’ behaviour is assumed to proceed as follows. At the imtial stage
of every ‘generation.’ agents who want to be sanctioning agents come forward. Sanctioning agents
were selected randomly, up to 10.  Sanctioning agents do not participate in cooperation at all.

Sanctioning effort (probability of sanctioning in case defection occurs) varies with the sanctioning
agent’s strategy. In this model, sanction means taking the double of the defection profit from a defector
and expel the defector from the club. All the clubs charge the same Club fee.

A non-sanctioning agent requires a sanctioning agent to make a certain level of effort, depending on
its strategy. ~ At the initial stage of every generation, an agent, who want to be a member of a sanctioning
club, choose a club from those which meet its requirement.  The requirement constitutes one component

of an agent’s strategy.
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Strategy
Agent’s strategy is composed by the following sub-strategies:
(1)Strategy in case of being a cooperation organizer
(2) Strategy in case of receiving an offer from an organizer
(3) Probability of defection when included in cooperation
(4) General trust
(5) Strategy toward sanctioning agents/clubs
(a) Whether or not to enter a sanction club
(b)Requirement for sanctioning effort
(c)Trust applied to other club members
(6) Whether or not to be a sanctioning agent ]
(7) Strategy as a sanctioning agent, that is, sanctioning effort (probability of sanctioning)
Each sub-strategy is coded as binary dimensions.

Evolution of strategy

The evolution of strategy in the simulation model works in the similar way as Genetic algorithm.
Basically, successful strategies tend to be reproduced, and poor strategies tend to be extinguished. The
evolution includes mutation and cross-over mechanism.

A problem the author faced in this model construction was that of ‘role differentiation.” That is,
this model must assume some kind of role differentiation into the group of elites (sanctioning agents) anf
the group of common people. Each of these two kinds of agent uses different part of the strategy.
Then, for example, if sanctioning agents get higher profits and their strategies are reproduced in a higher
probability, the ‘common people’ part of reproduced strategies will be meaningless.

Because of this consideration, I added the following assumptions. All the agents’ strategies have
the same structure. However, ‘sanctioning agent part’ of the strategy is calculated from the strategies of
the agents who were actually sanctioning agents on the present generation. ‘Common agent part’ of the
strategy is reproduced from the strategies of non-sanctioning agents. The probability that an agent wish
to be a sanctioning agent is assumed to increase if mean of sanctioning agent’s profit is greater than
mean of common agent’s profit. This probability decreases if mean of common agent’s profit is greater

than mean of sanctioning agent’s profit.

Specifications

In the simulation models to be described below, a society is composed by 200 agents. Agents’
strategies are randomized at the initial state. At the end of a generation period, agents’ strategies change
according to a genetic algorithm (crossover & mutation). 500 consecutive generations were conducted
for each simulation run.  For a generation, the round was repeated 200 times.

The simulations followed 6 x 2 factorial design. The first factor was incentive to defect (w), which
has 6 levels (Small — Large). The second factor was sanctioning club available (SC condition) /

unavailable(No SC condition). Ten runs were observed for each condition.
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3.Results

Cooperation rate & Cooperation size
In SC unavailable condition (No SC), cooperation rate as well as cooperation size declines, as

incentive to defect increases.  On the other hand, If SC is available, full-fledged cooperation resulted
except when incentive to defect is the highest (Figure 3).

1
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Figure 3: Cooperation rate & Cooperation size

Sanctioning clubs
The mean number of sanctioning clubs which are maintained in a simulated society is about 6.
The mean percent of agents who joined some sanctioning club 1s about 90. The only exception was the

results in the incentive highest condition, where cooperation was not fully established. (Figure 4)
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Figure 4: Sanctioning Clubs

In most simulated runs in the SC conditions, sanctioning clubs emerged in almost the same way.
(Figure 5) During the first one hundred and more generations, most agents do not join any sanctioning
agents, and the number of the sanctioning clubs is very low. Accordingly, cooperation does not grow.
During this period, agents tried a lot of strategies, and implicitly the strategy evolution was at work. Ina
certain generation, suddenly, a small SC attained almost perfect cooperation, so agents leamn that making
and joining SCs is the good business. Then SCs attract many agents, and cooperation begins to grow
rapidly. At the same time, mean cooperation size also begins to rise.
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Figure 5: Evolution of Sanctioning Clubs — An example

Trust

Perhaps, most of interest may be the result
concerning the agents’ trust level.  As is seen in Figure
6, when SC is not available, mean trust is higher as long
as incentive to defect is relatively low and cooperation is
well maintained. When SC is available, mean trust
(applied to other SC members) is uniformly lower, in

spite that cooperation was well maintained.

Summing up

The simulation model this study constructed
predicted and demonstrated the following possibilities.
Cooperation can be established by ‘sanctioning agents,’
even when incentive to defect is high. Sanctioning agents
can emerge evolutionarily, through role-differentiation

among the people.

0.8

0.6

trust

0.4

0.2

Trust for SC
members

trust

1 1 1 ] 1 i

Society supported by such sanctioning agents is characterized by low trust.

4. Discussion

The simulation results of this study revealed the following. In the conditions with high incentive to
defect, cooperation ruins if the sanctioning agent option is not available. However, if some agents can

be sanctioning agents, they emerged and cooperation was established even in the high incentive

Incentive to defect

——No SC - SC

Figure 6: Trust Level

conditions, assuming that the number of the sanctioning agent candidates is sufficiently large.
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sanctioning clubs with lower fee tended to be selected. Though a high level of cooperation was
maintained in a sanctioning club, the club members were low trustors.

This study demonstrates the possibility that, when incentive to defect is high, some sanctioning
agents and their clubs emerge, and cooperation comes to be maintained within each of these clubs.
Such society may be characterized by low trust, and may be sub-efficient in the sense that cooperation is
sometimes constrained by group boundaries.

Finally, the limits of this study should be described. This study is merely a simple demonstration
of the central authority scenario of cooperation. The models of simulation are far from prefect. For
example, the behavior space of sanctioning agents was highly limited. The calculation procedure of
strategic evolution should be reconsidered, and the conditions for the emergence of sanctioning agents

must be examined.

References

Takagi, E. (2002) The payoff structure of the ‘Organize Cooperators Game.’ Saitama University Review,
38(2), 57-68.

Takagi, E. (2003) The evolution of inclusion mechanisms and trust in social dilemma situations. Paper
presented at the 10" International Conference of Social Dilemmas, August 19-23 2003, Marstrand,

Sweden.

106



HEFERGHEFARRASE <170 - PAPRECE S HRFEORIRICBET 255

FME $68H EHIWHIZEIFETEIHN?

The emergence of Social Power: How and Why?

RIER4ERE(ABE, Toshiharu)
(BEKRFE BRFH LFED
EAREZE(TAKAG], Eiji)
WEKRFE BRFEH)

1. XLHIZ

KEST720 > LA HI%SI(Social Power/Authority IS &R DO RBEH S D 1 D Th B, HAIT
IXEEAIAESIDBTFET 5, H2CEAOBEIRIZEA EEIC, HEABEL LTHE ST
EHTE D, FHEFEOERICH DFEOEER 1 -2 bHESI(Social Power/Authority) D HiFR %
VNIRRT B0, Tholz, R I UHEBBRHEOT THRTIRELE LB &
&, HAORBEILET TBhR, EARDIHICHEITSEELE > B2 Z L TE,
ERNEMEEBRIEDZENTE D, AA, TFRETF) I2H1zb X 5 et niHERi
LI UIZBIE IR TV B (Sigrst, 1967), L LA 5, —EDBMS 2L 28280, 1
DTIEHRVNIE L RERENPHFET Z20ILEHATHY, TO-EOERERZZOBENT
HEOPEBRTHD, BRI —EOENIOFEZ LT, RADT 4 Vo <ZEHRE LIZE X
IZHELD ETFHEND L 5 REMAHINKFU LD, SHERESEBEEZHOZ LN TES,
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AETIE, ZOWRERBICESSHROBATHRN, HAVEBLALEIOREIZETS
TATATHEEZED, ROBEOTZOOBREOREL Lz EEZTWS,

2. fEROHENR

bhbhoE ziztni, EROEHDERBIIENOERR L CHIEERXBRFF -7, *
DD French & Raven (1959)DHES1 2% (Bases of Power) Di#ia Thd, ZOEH (LD
X OER) 1S B oEAEE LTS, W, EX4, B, 8, FREeHT,
FNOOEBIGE U TCHARNLRBIOBIPREDIILZEHLTVWS, HHERTIT
M.Weber (1922/1947) O#EARAD, IEUHORIUIIS U THELZSELTWSD LV ) AT,
French &DEF EFEIL T3,

BERDOHENGRO P THEBE THRALBREERTT S DN Emerson (1974a, b) DS —{KE

(Power-Dependence) /X7 ¥ A LA THD, ZOEIERIT, HENTRIIBOTITAE AR
AEBICRIBEKETBIZY, AIXTT 2 BOEANEE S Z L 2@ ~5, Emerson DB,
KIEE WIS ZAEDER (French 5 O3EHIEM L HBIESICH7-5) 2R LELDOTHS
b, EHDOERGRD 1 DL W25, 25, Emerson DFEamA Mo 3SR OMES 7 (e.g., Blau, 1964)
FOVENTHEDIE, WHELSKRFR Y NT—7 OIS ZBHRL, & Fry hU—27 L5
EHERPEAZELH L TR EEARLEI L THB,

L LEBER OB TF NV EESET DG 0IE, ULED X 5 R EHOBERRITBETX (LD
TRV ENDOFEZAIRNIHAT IR TIIRVN L TH 5, EAHDER GRS RS DI,
BEMTAEICERREENELE - L EZFOTAEIEABEENDZ L THB, LML
Z D B ARIITh»OITAE I COBERSCERNER T2 L 2BHATHLOTIEAR Y, Bl
DOWWFETIE, BEDITABICERNESED I LA THD Z L2 RRBRTITA
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W, HEHDORMERATD LR, ESTHHMEL LTNLrO—T =0 MIHES (B8
DEED Z EDRIRMRAZT DT LR bR, EOAIRKRANBET O, #h%2R
BUEHSBFRREEERICEETNLON, LVBOIMICEXSZLTHA,

3. BIRRERBADBRR

AFCIIEARE, TRARESEEORRA Y =X LADBALEEL L, BtRoHEEST
MOBRIZE > TONMEAEDIEREZFE - TV, ZTDE XDORMBPINE & L0 H|IT
X, YARIZHENOHFELEEN TS,

MoNDOXEFFIEFFOZ LT, ERRADIHSO I3GE] @ 1oL 2 5 (Haslam, 1997), =
DT EVTRET D 1 OOEENE, AT —EOESNORE LB NI OHRE R,
LS ZETIEARL, ANHOHSIZIZEL TS, AOOHRETFTEI®BASN0RA =X A
BRASNTNADTIERVD, W) EThA,

FIT, ZOEAZIHITEDTHRE I,

HEADBIRATEUAEKE LT CIRBWL-SL DI, EMoMBEE L U THEANER SRS
BAETHD, ala=s—varRy NI KBROEFOL 51z, RENEELZEHFLTH
AT 35E2ELTHLE I, R -TIE, FORRIBIZHAHED 1 NITHFREED,
0 1 ABMUORBIZEREZHT X O e fH S B8 A TN 5 FIREES H 5 (K, 1999), Z
D& EPLMRREBIZIZERABEL LTOEAMEDLDEA S,

=L, ZOHBTHEITLZION, —EOITAHENRLBEOCEREZBEL, BEEAEZEA
TRRETHD, 5 LEBBHERIIHSOP THEEZETNZDOILEV Y, LML, K&
RHEDRBEEZEL S & 3 RBBEMANE LS LITEZIIKW, ZOBRBIZLAEHORE
1T, EEERIZBIT3Y —F— v TORMITHAT IR X, EWHEDOF ToEHDORE
LI TIIAR VR LB,

4. HEMTMIZK HEREA L ETDORTEREY

HHRAIREMED 1 2EBAD DL, KRy NV~ OHEABBINLTHEVWIRKETHD
(@&, 2000),

OB ZCRIEBICEL DI/ a I vy 7 I3 85 (#0OEORH) =EE
DENEDETH D, BE EOBIHHLEENT, RO L D RBELZOBFHBEHBNTAHRL D, T
FIFITFIEEERAOFT LAY L U CHET 5, TORATOZFIIMFHOMEEL L, R
RN OB AEEBBTFETH T, DE DV HFEOR CORSRIZTHRN, BIHEZPMIRELT
W, LOLWoABIRBENOHAIERENITES X DI s b, MEBEIIZBIE MR
OBHEEBIFEE LTEAD X 5123, HELEOMDOANLZNIE, BEFENIIEALLEDS
EROFELRD, 2EVLLEL X, BORKERFELEXIHBHELRD, ZDL 57k
BREAETC, BEITGMO 1 ALULEDOIFEEL 2> TITL, bITPMEOH S (BB \VIZARRE)
PEDIOIZEDNIHEERZ B X B 0BTV, BVOEAZETAOTHD (B1),

E1:BhDOEFAIREMEICLDIEN
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BORBINIE, TOTAT4T7TRE20E3 KL TE S, NIHEEIZRA LLOHH
DRV LY BEIZITHFHOMEME), >EVHSESHIZRED, SBIT, ATIREMDien
N, HEOHWIZG L THELET 5880 (BN 2R OLRET S, LhLEEE0OFT
IXEHDO-EHZRIZBOWTRY B TE S, 2 VHICHES L LY 2L ORI INT 5E
L, WS HEENEEND, ZEL OKBRIIBM UMEDOH 2B Z LR TELEIXFOR
BHENLBAIP HOLETEIEEL, BEEHEZEDEES ), SbiZ, HE0PTidsH
DI BIEREN H D) (BT B5RH (reputation) RS TX HHBKES I, Wolth (58
LRmmENTFIL, TOREEENOEDIZ, BLIRBAHEZEHTEZ ER<BINELNS X
272D, TOEREBOLNDHIINELIZYADHENE2EDD, ZOYVA 7 VITENS 2R
CETBETHR I LILRBIES I,

& — | fEND SO
ﬁfm%% 13’&?%254?']
BEh nEmEs

BOLRDOND | g [ LM
%t;ggz [samawu ]

K2 EREEDYAIIIL

ZDN— M THEUBENTIE, EHDERBEENOERIZZRS LWV, EAOEROMERE
(recursivity) Tdr B, bbb, HEMNRBER THEOHRINC L > THEAEZF 2LV ED T
L HEMBEDORIEE S DITREL, BHZHERTSD, LWVWOZLTHS,

ULOTAF 4 T REFEBY I 2 L—Ya VX o TREILEDOBEAR 2000077, @A
QO00)THE, =T—V =¥ MIMEEZRHE L TEFLZ 52 28R L L bic, BEloSRRKEE
ALz, ENLER (H@heE23) 2BNITOEREE-TREAITTELLREL, ®
AN ENBZ LT B, ZDOV I alb—Ya VREERIZ, BEIORIREDRWEETIIEE
WZEZDERE L FOMENLZITRAEREBEOECHBENEV OISR L, BIEHEHEZEAL
RETIZEOMBERATCETL, BREAZCZTRSLO HEHH) &, BREYFERES
H O EXREE) LT 2RBENEL N, B33, BEIEN1EAINHEEHTTO,
T—Vxy MNADEZONRS AOHBEERT, YIalb—VarofiioRE (Vv KT
v/ 1—2) TREZOBEREN L BDIEBEESoTRLIN, Vot ARSENREEDE (77U

receive receive
-’ - 30% LIt
M o
-.— 20% LLE
f f * DA
-— — — —
give give
1-2 390F7avy 2-3 5ovFJavy

H3:.I—CIVrDIRZREDHR
(B —FFEHETOIZaAL—~3TY)
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v R7uy s 2—3), TREREAZITRAIT V2 b, FRBEREEX BTz e
AT L EHRTFLIBEBITE 5,

D, HEKIHBRERB LIS ORARR, BRI T THD, LMLEKR Q000)D
BETIIEY, KERBENZR-TWALIIZED,

B, ZOVIalb—ia TR, BR25 22—V MIZITRoTr—V = b
IZ BB OES THRENCID B LIRELTWA, L LIDREIX THBXBRE] ThiH
bane, BIRE2EZDZEEHFIMEI ZELERMIDAI=XLL LTV Iab—Ys
CEIT) ZEBRETTREES D,

21z, TVEERGL, EAF) ICLAREIOEBENTFH LI\ Z V2 Loz
ETHD, ZOVIal—va T, THFICEBPRWEICHEET 5] &5 BREASHEER
TENT B EBHFEND, LOUEAEIZZOL O 2RSS ZELSETWARY, oL
ARESNIZBEITZRE VEZRLTNA, bLIDOYIab—a UBEETHLRD, HH
ENREMEHTZ LIS U0 ENTERET A L 5 REBRIESITH SN D& TRV EEBX
B

HENTBROBOIZESHTHEANREEND LTI A, BEOETMERIZE-T
BEENIRELDEEZD,

4. WHEEE LTOHEN

b9 1 2BV oL FEEtEY, ABFREREETHLERLE MYy, oY TRLER) L LT
BABELD, LWV FIATHD, KENIWZIE, EHOBFELZTSE WS —FBDEM
BRENEFE SN, TOBHELRELT V2 FBERNEITRS, LWHITAT 4T ThHB,

IDTAT A TIRAFRIZA == 2D LN Z 20, EABIEE U TELBE U 28K
OFOEERAEML, Fx—Vzr M EDT—Y 2y M THROER) 2352 LT
h3d, FEEROMESR: - BEL Vo, EANMLATIIMRTERVEBCERLEZL X, A
MERIT AR ICHEREZEBE T Z L1, EROFRIZBOTH LI TV D (Messick et al,
1983), & 51, Suleiman & Fischer (2000) i, HERMXISIH 2 & FIZEMDARE ~DHER
ORI L - TEFBBERSONCERTArEa s Ea—F Ty Iab—Ya UV THRITL
T3, H#EREFFROLFVEMBERICERS2 5252 LI, MW 2 TERBBRFFOFARIC
IS CTCHEREZBOBRRLAIFRIND Z & 27M LTV %, Suleiman & Fischer (2000) DAL,
A% BHENE~DWEREZ L EIRT INENERFTHLOTHY, EHEDOHLOREENS,
EWVDETARETIIR,

RIDRE || EBHEICE || FLEED
TOW%H KA TTOHAN

et

{ i
EYVFER

H4:HBAREDORHK

HEHEPEENDREBEZ Y I2aL—Y 3V TRHLEDI, FHREE, FED, F4, 5
DX TH D, TOHEOBEIFEROH TRNTV DO THBITRHT D03, T—V = b
HE IR A A(sanctioning agents)iZ e DB A BA L L &, HOORETIRLI 77
BHIRL, FONRTHIBRETEDILERLTVWD, TROLORIBHL T Y A1xE
4HRL TS, HEDOFTEG Y FERMEVE 2TiE, BERRLLTHATES, BYHH
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RBEEAERVDS, BYYVIZOWTLETEZERBAITELZDTHS, LrLH5E
EOBEGVFRMSPHTL 5L, NIEFHIC TEEvidvy LIMRETE 2N, ZoL X,
TPz ME2ODZETHAHEHBEIR LI LT3 LELD, —H ORI EEIC L
S>THBHELZBHPEPLHRT B L L bIT, B2 —REOIZEEL THHOBEZIETES
LT ABIEAENLTD, £EXLD, LALIO MERIZESEHA HEGDVSERNS DIZE
EHLHANZZ 2B, T T, BEYVFENEVEXTEFINIORRLER (L
BANEFDOZLI TT) ThHhD, TOTLIITTHRHBRT B LI -T, BEIYWERIEN
BATYH, TDI T TOENTOHIINFEIZRD, LW TAF 4T Thd,

DL, ARBELEEZTHIIZHRETZEEL LTRLFAABHEL, EHED
BEEEZHES, TOXIICLTHEIBRELH LW UYL, WNILHDEIRIETHD
L LB, BIMRTAT AT EVZD,

LHALZDYIab—ia L0 BEIEHh A5,

LD, ZOVIal—Ta rTHRELI T 7RI E DR IZIT THABREC B R L,
RNL Y MBERRE] BEASN TS, MOWWELZ T, HEHBE L DR OERS
HEBTOEENICEY SN TWS, #HO (RIS PREETH 2D, TRLOEMAMSED
FORDBIDTIRA2L, YIal—vaVOBRBRTERENSZ LERTIENEE LY,

T2, ZOVIal—va UERTCARBEROIZ, BUEEBVLEDR (BRFBERNZ
LAERD) FETYH, BRI T77BELLHELTWAZETHS, 2DV Ial—Tay
DEHREDTAT 47 (BE4) 63 3UL, £ 5 RE&ETIILOEBNE LT, MERICES
{BH BELBRRETHHEEZS,

ZORLEBLE LTOENCE L, #HENRKRBORIMNLELIEACEL, Fhba v
2l—Ya TR ZEOEED 1 i, BIEAT—C = FOFHEINIHMELTWS, &
A ThAMbENLY, RIADOTF 4 LrvitESL v Ial—varthhil, =—P=
v FEIZRI CERBE DL LT B, EWOHREZBIDIEIES THEEA), LeLZ TR
SHHOHBOY I ab—vay (BEER) CF, OBKAZ—Vxzr MOMBIZE-TE
R0, 5 LI AELS R L 5 ICHELEET VBT Z LICIIRERES LWz B
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5. BHylz

TITREAREDV TV AD20E2E X THiz, THOLOHBIITHEN THD LEZ P
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