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The Effect of Agents' Adaptive Behavior on Obesity
under Intra- and Inter-Personal Interactions
* K.Takayanagi and S. Kurahashi (University of Tsukuba)

Abstract—  This paper aims to demonstrate the dynamics of obesity phenomena by simulating individuals'
adaptive behavior under intra- and inter-personal interactions. Based on both the neuroscientific dual-system
model and the social contagion theory, we construct an agent-based model in which agents exploit various types
of strategic behavior in order to comply with social norms. Taking into account the complexity of obesity, we
principally focus on specific characteristics caused by the agents' heterogeneity. Deriving useful insights from
the outcome of the simulation, we will present effective and realistic measures to prevent the obesity epidemic.
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Fig.1  Obesity rates in OECD countries
OECD Obesity Update 2014
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(2) BT DIFKIE, b L EA L
NTIEZRAX =T U ATB W CTHERDNEE & A
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LaziE, & O#EE SR (Complex Adaptive Systems)
CLTOREAZEZDZENEETHS. B2,
Hammond® L, JEFHISRBLLTO XL 5 R E 2 H T 5
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REDICLTWD LR LETWS. B TIZORRT 5
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WIERR S E CTHBEZ A LTS, 2 OER
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RETFETESOTTEI L TR Y, # 2 3IEmI R
LABRERETHHAITIIZ ) LI Sa BT H 0B
BELD. IHIZOEMIRITICB O TIESZED A 1=
AAPEIEL TS Z ENVHBA L CT0D. Bz, E
ANOBFIZED 2 3|INL, FATHIBEIORERAR K —33
VR E DR RS AT B DB E S T B —
HTC, ANk B & OO ERIC Lo
THLEASNTWD., FESHlfizs i L3544
RIS B R A A — DB AR08 U CE R - W82
IR RICEEL 52 T 5.

ZLT, ZTNBERER AT =X L0ME 2 A LT
ELTYH, ENOOMOBERMIEST 4 — RNy 7125
WA N e S e, g0, @
BID A F = X BDINT K> THox ANEF LTV D IR
TATORMEBEZHLCT D Z EIIRAREE VR D.
B Z WX TGOS 2 35 < AT IR R O f RS 2RI
BI5ERE LY FOBRBICITHEGNEET D0, —
HCTFETTT 4w 77— TR KX 7
FHEDNA U TV D FEROEH /SR Yy N U —7 &
C T LTV HIB %2 EFRSHIA TR, £77,
Ein - MIRAEMFER A I = X BHEN - S LT
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ARPHIRSC 7 N —7 Z LI b T B FINE BRI
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— 7 FEREREL TN Z X0, R—HusNIcBW T
BT T T4 w7 IR N—T R CIEMERICFENE D
ZEEMBTERNWEINAEDTHS.

ARG TIE, Z 9 L2 IR OB 2 B8 L,

BB DRRE —2RIMHT D Z L 2R A DD TIEeL,

UTFICRER T2 L 51, ==Y = MR 5 BE
LA RE OB, WITE S AR 2@ U T
BRI KITTRICERZ Y TS, LIF, S8
B D IATIIEDFERE A LIRS, AW T 7
0—F WA OLNICTLH. F2ETIETMEAN
(intrapersonal) (35 17 2 B TR IE (B9~ % WP ] g8 4 M
(time preference) DET /LZOWTim U 5. RUVNTH 3

= CU, 8 A M (interpersonal) (2 331 2 I O f= 4% (social
contagion) & -2 #idi(social norms) & & U, HfZIC5 4
B CHA L7 7 /L O %2 0DD Protocol & L THgrR
T5.

2 EEEIFOLDEZER - EYEHETIL

JEHORER THL I ) —A L NT U RAE ST
PIA & LT, RS HERIRIZIST 2 RFRFERE S M (time
inconsistency) DRTEN & 5. Fil 21X, & HIHEE D t )
WCBWCERIREEZIT) & &, t oA L ik Le +
1O EZRESEI SIS, t+ 1 B & Hig
LTt + 2 Hiozh i E 0 EID 5103720, & 2 AN,
FERICt+ 1 IS D e+ 1 IO I Le + 2 #]
O ZEREEIVFIK DT, t UL T3z
%, ¥4 =y b7 34 X)ide + 1 It
N 72 %, B ZRRRE AR & D HEEE S
(exponential discounting) €7 /L CIZEI5|RIZ—E & &
DD, bk o WRFRE IERE S M 7o 3R A iR
(preference reversal) & 5 fE1C A7z & 0 BLEBRET
NADPTEFESN TV D0, HEE LR ERERE S )
O WTHEMICITmWEMEIG IR T, REIIZIEN
FHEI R TR ROHZEI Y 51 < &2 Wb FH 5]
(hyperbolic discounting) €7 /L<°, BEEILERESRDD K
THRAO 1 HIMIEEWEREISRT, &Iy
FEI R TRRDAZH D 5] < &3 2 HERdhF 5]
(quasi-hyperbolic discounting) € /v, % T& 5 (Fig. 3).
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Fig. 3 Discount functions
cited from Berns et al. 2007
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McClure et al. %, HEFSRIERINZTT - T 5 EBR
BNNE OMGEE) Z IMRITRIE L2/ &2 VT, 1HE
Fr O ERRIE % Fi A7 2 WAt 2 i s & B
FTET ML TV D, FRERFE A t 23617 2 R i
u OE|G|BIEME%Z DPV = Btu(0<B<1, §<1)
LRBIT D & (B IZRIRFRIHRMIZ R L CH 2 4 5 Fr
MR A N, S IMEERRIEEBESR THE 2 b H
FI3), ZD BB ELUE NENENILR D7 v &
AICEE LTS & END. BEFLFEERICIT 2 5O
BIpole v AT AR LTEY, —FTOHM N—
NI VR EFEODUN T2 RN #% % (limbic - system) 231
KPS D 2 IS BAfR 3 5 BT EIC K » CTHEE
IR L SN D (BT AT L), M5 COHRIEERT R E
(prefrontal cortex)<>7% SHTEZE (posterior parietal cortex)i:
BIRERY 22 A3 B0 2 A IR 6T, WA/ 2 £ T
DIRFH] & AR I 42 C ORH O FRF S IR I T
THEN L TS (BT AT A). EERBINEH HLRe SR 03
REOHI>HLELLEZRENE, ZNHE, § M AT
LDIEEB ORI EIC L > TIES NS, & fElk
73B fEIK & g L L TEMEL L TV D IEEITIE,
MBI OF 7> a RIS — T, B, ST A
T AMFEIEITIEE L TV AHEIZIE, BV AT ADRK
DIFENIZ 2 DBAAFRO LD Z Enb, KRN
R DA T v a UPRIRSN D, 29 L TR L[HE
ROBEIFAZ IV TIHEFE 2 NDIBIPENRE TH D
DIX, KRIKDFFRIEENEZ F6 < BIRFRYME R 2 o o A
7 b LR RV KIS D B ER 7R 2 AT LoD T
] ZRBEL TS EEIND.

F 7~ Loewenstein and O'Donoghue®ix, [AkE7223 A
TLETNVERRL, HADITEIZ OB ORRKLIC
DWT, HIEAE RIE R TR RSO EFIZ 3BV TRMES 2
&> 27 2| (deliberative system) &, @%% 0 Rt
LWV TEIF DD, BACCHERRD X 5 7R Eikr) 2N
BOET 5 ME#Y AT 4 (affective system) & DR D
FHEROR R & LTI A TWA(Fig. 4). ZOETT )V
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cited from Loewenstein and O'Donoghue 2004
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BHICB W TE NSRS ORI s 23217 5. Al
sIFHNIZIBWNT, — TR LR & Vo 7o iFEhk
fEa(s) IR b L, G CLVIAE L BREZIEES S
FRARTEE c(s) 2 b AT 5. RICIEE Y AT LD
Ko TITHE) x DNRTE SN D50, BRI M(x,a) &5
KICT D178 xA (IFE i) & 7 > A 7 AT8RIRT 5
( xA = argmaxyexM(x,a) ). WICHFE L AT LNHLD
ITENREICHED 2550, 2IHBE U(x, ¢ a) & RITT
LAT8) X (RVE R E )N BTN D (X0 =
argmaxyexU(x,c,a) ). © L CTEADITENIZ 52D
DY AT AOMANERIZ L > TRESND D, I
B AT AfTE 2 br—b L, BB AT
L% THHL (willpowen) 211425 Z L2k » T

BV AT M BEE 525 SN5. ZZTHEVA
T LN E LG Z AT AT B RGE (x? )2 b FEERO1THE)
(X)) ZBEFR S 2 MR TH D 2 X ME, h(W,0) *
[M(xA,a) — M(x,a)] &7 5 (FREh(W, o) IZfEA D A il
DOFRIS W LA OER 1 o ITKILT 5). RARE A
T A, BTN LELNDA L EOTTENE R
BT 70licnEiira XA DO FL— 47
21T, LFOROEKRIbER D Z L1275,

V(x,5) = U(x.c(s),a(s)) — h(W,o) = [M(x4,a(s)) — M(x,a(s))]

ZhE, SSICEBERE(xA) & RERE(xP)FN
TN EBEOITEN(x) & ORI OTHE==2 2 N Of/ME
ML LTh, UTOLIITERILTE S.

[U(xP, c(s),a(s)) = U(x, c(s),a(s)]
+h(W, 6) * [M(x4,a(s)) — M(x,a(s))]
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EEZD T ENHES. h(W, o) N e iZir S IE, #
B AT AMMTE R SRy ha—Ad 50, [F
REBD TR E 72U, BB AT AR TENZ
Dz Eicird. 72, ZOTT TR LESE
L ORFZER R (B 21E, Baumeister & OHFFECO) (2 HE -
T, Bfli(willpower) 3 [RE I Y —ZATHD,
Hx o EMANEST LIS, MIRLITESND
LR DT H1F0, A B L ARRANE I X
STHHET OMEZAT L Z L ahies LTnD.

B MRS D E R E OB EE SN T,
FLIRE 5 [#] (intertemporal) o [ &8 - {E A N (intrapersonal) (=
B D AT AW OMAESEA - 56 - W8 e LT
TS DAL, IR THEZE OREREL R L
LTW5DT, EMEBROEHCH LA NDTm
—HBI - HEICRT 2 B EREICH LT BN ATRE T
b @ AR MEILT 5B TH 5. Ruhm@) T,
RS BB D2 AT LF T /AT L TR
EEETMALL, IEERITOEMBEIZ DWW T 21T
STW5D. Z0) BERFETIE, BEAREEI 2T A
WCHEINTHEZ R S 5720, RIS 72 T8 =
Ay MAVRNEEDLZEERY EIF TS BT,
HEEIINEE S AT 20 N H—L 720 B 50
EEIOTIEERRET DD, LARTU0N—T ¢
EWV o TR BB AE LG VIR AT D580 0 5. 2
DAy AV MIOWTHE, BanKRRRFEIE S
ORBEICER L CWD Z & ZBR L TWhRWF A —7
(naive)7Zg =R & XFREAUIS, FRRD H 303N @& I 2 220 &
H, BEO B/ OFEEY (/T8 LianZ & 2 PRfE L
THEBEZAT 9 Yo S 417 (sophisticated) = A2 8% H
T HMMRATEN & L C—RICEfRE STV A (KREE - 1
6), RUNM@NE, Z 5 L7z AO TEY 2 {ai Rk
ZOETACHATLZ ENRETH L7, 15H) -
RE S AT A OIS - FHAEMERIZB W THERILAT
EEND—Mlme L CTIRAITESHTH D EFRL
TWab. K%k, =—v=zr bIHEEW
(intrapersonal) ® 2 > v AT LD AAEHIZ IS\ T
EREREZIT ) WMRRIZBWT, Bl o HdEmns
DFEZZT RN O O MISHATEIZ & 2 2 &I X
D, thox— = k& DRM(interpersonal) IZFB VT 4
MWHAEMZRIZEL TN T 58T MbailAis.
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IZBWTC, 770 ADBF RO ST — ¥ et
BNt L, Ry B U —27 ECTEADBE
ANEBEFEL WS 2Rl =Y a T ARK
BT, 2 NDIEET 2 MeRIT—E NI
MEGGZ 72 S To R AW DG EITIERIEIC BAH- L, 0
KN & OBMRAF AR ThHUL, fERITI71%T » 7
&I, BN OFEEIEIL L > O E Rk
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mutual friendship alter
171%up

Fig.5 Ego's probability of becoming obese

MWR[BER RS — 2 i@ U TR YERT 2 Z E NG
MIZEN TS (Fig 5). S HICIEOEREIL, T8O
BIZRRN S D E09) L0, IETHHZ Lo
A FREMEIC BT DS BE O M@ A1) 5 — i 7278
FROBACITER A Z & 2R LT\ 509, £ 7-Burke
and Heiland™x, {(KEICEET A4S HE 2T ATz
ATV EANTY I 2 —varE{TH 2 &
12 &0, KREA eE30-605% DR E S AR 2 R D 7L
— T THE L 21T > TV 5. mFETHHITE
TN—TNICET L HHEARE~ORRLRHR 20, H
I BT A TRELRD DB I N—T
W CTONEUREIH S, b/ hE< b2 &0
Vialb—ra Al XY EIEEN TV, Burke H iX[H
BT T V& VT, Bl RIS 5
T HMEANDORERINA, EEHFEFE O EERZ®m L
THEMEEREZ L7207 a kA 2O T HERE
BT 21T T H®, ZORFGHFIC L - T, KE
NEZMEOERE SO Bim TRl sz, oo Ltk
NAREIE 72 MO R Z i LT 5. E7ZEtilét®)X
77 VATOMBRELRFEOEFEICET LT —4
ZHAWT, x ADFEEa hao— BT 54EH
FOEENZSOWTHMTEITV, AU BIT Dt BE
IR A A TV AT LT O HREARDOBMIOHE
AT L TREREELH 252 L%~ L7z, Burke
et al.@ %, KEICE VT 2 >0 W[ (1988-1994,
1999-2004) D#]CA= U7 (R HIZBE T % A Calik D21k
WZHOWTHA L, BADFEEIBMIOHEINMAEIZET
DR B R 5.2 7 LT AR ORGEE T 72, §E
RIL, BAPBSEREIRS & T 5 R 7ok
0, BBNRKEOELEEZETDHE, 2O00HED
MTIERTLTEY, oMol L TR FIZL75%0 5 355%
DHEE T N—TIZEF L TND KD THo7=. Burke
BlE, ZOMRAEREICET 2 HEIC BV THEAR
HI7R( L ~DY 7 "E LT Z EOREILE /72 LT
W5,

29 LT, ASHEMEANDIERE I B 2 AR

HABIREE - (AAUZOWTRELE RIF L., Z ORENFE
—F v NU—27 BEIZrET 5 A2 O TEREL Tl
Ta AN, FATHERIZL VB LMIIN TS, K
FIETIE, fEalEioREEr = — Y = v MNEOMELE
FAIZBWTETFT T 52 L2k, HEirsttaick
FTEAF I 7 AOMHERRD.

4 ODD Protocol

L D& 52 2 R AN IE 03 48 3 5 Agent-Based
Model(ABM) DA% %, Railshack and Grimm@% (2351
T|EEINTW5 ODD Protocol [ZKHLL THURT 2.

4.1 Overview

Purpose : Z DET /UL, EMIZBIT AT O L 5 7
REEO#ERZ B ET5. O1 2OfEOHIzENT
RN IS OSEEMEOMEIA. B 21X, HAMLS
CIE201 e 1 D A = 1 3t 5 3047 [ b THEC DM HE
BLTWDHOIZR L, HHERME S L—7 OIEERILF
WM ZBELTELS LR LTWDD, Ziudfilig/eo
. OMAEEHOEETICH D =—T = NI
ITENC L VIS ERAD. FOZ LI K- TImEig
DT HHBAE I 2L — a3 ko THLMNTT
5 LT, BGORRRIRIEZ THIT 5. OEMIITIC
BOWTHSHENEEREHZ R L TWDH Z &3k
ITAFZEIZ K-> THRR SN TV A2, IEmHRRIZBIT 5
HESHEDA =X L =—T = MO TEI 25
BIZAND Z &I ko> THrIclimbd 2. @tay
Ral—varEHNTINLWISETSZ L
X0, MEREGATE IS 2 72 ORI OB 7R
KSR ZH BT 5. DL EOBWInWTnd=—
=¥ NOBREMN AR, B TECHAER 2T
MMETHZ LI THIOTEZDZ ERHERL LD
THY, Agent-Based Modeling®DEH N AR AHEETH 5.
ARFGETIENetLogoZ EHT 5 Z LIC KD ET V2%
5.

Entities, state variables, and scales : > I =1L — 3
BT —y =2 ME, AOREFEHITIVICE
D IS NA—T W, 2000BH)IIRET D
EATHY, HEANOTZ—Yc PR AL L
—TEERT D, H(K)DIE, axry NU—7 ki
MET DR, ZOFy bU—7 13 TEERD ) SRERK
INBTUHE LRy NT—TTHY, EOEETINE
B ELTTIHEZOLND., =—Txr MNIKRE, K
ARG, 2 & WV o T BRI 7 BN K o TR T
BILDIED, AR DORFED /RT A —Z 2O T,
BHEOEZ 52505, &b, =—Y = hOM#G
TEVEIRET HHRIEDS, Ko— = > MIxt LR
WZED Y THNS.

Process overview and scheduling : fflx D—— =
ME, 15 A DAT v TR PRGN C2hH B &
KAbT B - IERMOREEE &R RS 22, A
CNOTEE) « BB S 2T ARNCA U S ELEH O
HAZHASWT, EBRICIT Z ofo@EisE B2 i S8
BEORMENEETD. ZOE, ol —EEEHE
DOREN S, =—T = MIEEZHINE 72138 s
BD. HEAT TR THICR Yy hU—27 EOBEANED
REZBHIL, ZOVHHETHL THHAKE) L AR
BEORBICKESE, ==Y x> NI H OIS ICHE
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S THMTEIZ &0, Ry hU—27 EIZBW T2
REEMRFT D Z 2R R D, 20T BB AR K
ENTHLHE, fixDz—y =y MIZFNENAREE
B S, HEa RO R EITERICEEIT 5.
FHABR BN IS %64 (obesogenic) Td 5 H-A (1, &
kg O T #AE M), FEEIREITR 212 EF L TWDLA,
Z O EF U PR EITIERN H 5 VIR ERSZ TH D
Z LT o RflIR e RS S, 2o nk R
A E UCHER YIRS, oA T ——
T PEEREOHER DT, Hr—TY = FOBRRE
BT BIES) - BUE 2 B AT DO ANEH ORE RS
AR O RR R A Fsk L T <.

4.2 Design concepts

Basic principles : Z D FF /LI LL T 3-> D HAFHI
IERHLL TV A, 11, =—Y = Mk gt sy
FOEELTND LD RERREGEMETITRL, AR

DFBTKRRE ) 2 e & T D IREGEIE L FFOFETH 5.

Kr—Txr MNIEHWICR CEACORAE RS
% &9 B RIRE ZAT D REI NI RS, A A T
WCBW TR AR E ok bd 5 K 5 7B kL B
THETOMRE - FHERNDIFA LTS, E2lg, =
—Y =z hOBERREIL, BE - BED2EH AT A
DS - Wl - FAEVERIC X VEIND D, BARRY7
ERREICBWTIET— = o N OIS A, TE) S
EERRE A R, B AT AR A RK
645 X9 xEEERE2 ~T 0, BB AT AN

HANZH DEREM ORI ZE L TV AEHETYH,

TSN —y = NI I > b A FEF]
AT 2 Z LI ko TEB L AT L0 b OFEEE I L
ILDTHD. HE3IL, ==V MIRBT 5%y
U — 7 R0 NAREFIR 7 0 — T ONERIZIB W T,
JERG-CIAREI 2 D= RVEICET 2 S Hf 0 %2 =
J%. ZOHBEERICHT 2 —Y =0 F OB THE)
R — SO ETICH L2 =—Y = MHICE
T b FLUE (heterogeneous) Cd 5 . [A]—Hitkek[a] — 4o
FIVER CIIHASEAES R THH L LTH, fHx AD
HEIA~DINEIXZHRTH S

Emergence : ZDET/MFIT=—V =2 MNEIZEIT D
FEAE RIS TEIAME 2 D=—Y = DK H A A
ATy IR THERREEL AL, TORRELT
DR EDORERINELICRIZTHEEZ I 2
—va ARV MNITD.

Adaptation : =— = MMIxy hT—7 EOBEA

BEORELZFHAT L Z LiIc kv HEkEL R L L b,

HIRE & O EHE RIS THER TEIZ £ 5. Z0
W TEN 2 HE T 28 & LTSN OFRINE X 6
DM, SEOERETITOMEMNMTEN 28 - TREEA,
QWATEI D~V =F 22— Rk, O2ONEETX 5.
If weight = ((1 + ;) X norm weight), theni,

B IR E OBIFIATE ) & OTEBEN FTE DRIEZ 8 2 72
LA CHEIMTE 2 8 S B 5 DT, ZORBMED R/
XV EIATENOBE N e S D. B TEIOR R,
BAVHEICET 2 BEREITE(LT 20, £oZ& k&
BREWVE EZ L O E#LL(willpowen) 2 1456345 . O
QDMAHDHEIC L W EEHOMIEER N EH I NS,
Bl z1E, (A)A = low(frequent) and k = large, (B)A =
low and k = slight, (C)A = high and k = slight,
(D) 1 = oo(indifferent), (E) A = stochastic, 72ETH
5.

Sensing and interaction : =—Y = MIx vy hT—
7 EofE OREEREM - FHT &N TES. 1
ANDT—=T =2 ERBHDLEA DAT v T TORMNE
W& D AREZ N AU, () DO RERINIAE (%)
EV VI Llm—v v PEICIVFHIIS L, (%)
O OGS T 1 A ) LR (A OIREZ I
EH52%. ZOEREZCIIHOYYOZ—T 2 FO
B TENC BV TERE S, FHA/EA IERE LT <.

Stochasticity : +I = L—3 3 UBARFIZEB VT, &
T—Vx )y NOREMEE, S E GBS E L
TRTH-OROERSAAIIED, 7 X A2 5.

Obsevation : Z DFEF /L TIEEIZ 2 >OFERZEMN
T5. B1E, HE2EHKTIE=—T =2 FOFY
REORERVIENTH D, F21X, F=—V= MR
A EC CESTIOHOREETHD. e
FHIET 2128720, SEEREDMERE RiFE LW
TESCHEB TR, Tl TEE) 24t T
HBHEEZD. —F, SHAORBENZ TN, FO
H2ix 807 5 ThrEEZD.

ZIZT, ZOETIMHKELGHE VD 2 ODRER
ZEWEOEEL LT, =—V 2 MHAWITHEENER
BRIt s5eeER®eER0V-EE, *y hUV—72 |
TOBERNELME KL, W ORI ORI % K
T DRI AR ET D Tk T VER

HZEHTE DO,
4. 3 Details
Submodels : =— = FOBLHEEICETIER

Pk, 1EE) - BB D22 AT A OWEIC L 2 &N
D08, BET AT A X DB B E ReoRE T
DIcMEEEY ML TS5, =V FORESH
PEZRTE & LI2ZHBEEIC OV TIE, WL DD 5T
FZEMMRRE L TN D28, ARET /L TIEStrulik®co+
TAHRAL, ==Yy MOt ok 5%0H
U (D) 13,

U (@) = [c.(@) + BOve(D]* - [1 = (s¢ + Mo (D]

y(@ =@ +peve (D,  0.(0) = eve (@) — ()

ETD. v (@), c(DITHM BT D i ORFIHE
EIERMEEETNEIURL, BOIXRIEE Mo
M2 & DR EAT D685, p 3B, y(O)ITT
HflfeE£T. ed/BMEND IR Y —~DZLHILE
(kcal/g), p(i) X FEHE =5 (Basal Metabolic Rate, kcal),
o (NIFWIH c l2B T D i oM a ) —%2EKT 5.
Z A, s - REIEZ I D= X R
KOMEREa A N 285433, ZHHORONERED 1 [
FENBHBt IR 22—V 2 i DN EE
Ve RD HILD. AR TIZZOM, BHROEY,
THE) - BB DO2E S AT AREEREDET L& LT
HEnTinsg.

S5

1) World Health Organization
http:/Aww.who.int/topics/obesity/

2) OECD Obesity Update 2014
http://www.oecd.org/health/obesity-update.htm

3) [ERHERE - SR A EATEE
http://www.mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.
html

4)  7—, FB.(PREE « BT - /N EERR): AT O

-89 -



5)
6)
7)
8)
9

10)

11)

12)

13)

14)

15)

16)

17)

18)
19)

20)

21)

22)

23)

24)

25)

¥ A EERFHRE (2010)

met - BRI IEEHE ORI X DBERF AR D
KT & R IR R oM E  H#EE 65, 53/59, (2010)
KRIEER - HPRk o M7l AR (2014)
MBS EAMET LabE. AERENTR,
66-3,305/308 (2014)

Baumeister, R.F., Vohs, K.D. and Tice, D.M. : The Strength
Model of Self-Control. Current Directions in Psychological
Science, 16-6, 351/355 (2007)

Baumeister, R.F. and VVohs, K.D. : Self-Regulation, Ego
Depletion, and Motivation. Social and Personality Psychology
Compass 1, 1/14 (2007)

Berns, G.S., Laibson, D. and Loewenstein, G : Intertemporal
choice - toward an integrative framework. Trends in Cognitive
Science, 11-11, 482/488 (2007)

Burke, M.A. and Heiland, F.W. : The Strength of Social
Interactions and Obesity among \Women. Agent-Based
Computational Modeling: Applications in Demography, Social,
Economic and Environmental Sciences, edited

by F.Billari, T.Fent, A.Prskawetz, and J.Scheffran. Heidelberg:
117/137, Springer (2006)

Burke, M.A. and Heiland, F.W. : Social Dynamics of Obesity.
Economic Inquiry, 45-3, 571/591 (2007)

Burke, M.A., Heiland, F.W. and Nadler, C.M. : From
“Overweight” to “About Right™: Evidence of a Generational
Shift in Body Weight Norms. Obesity, 18-6, 1226/1234 (2010)
Burkley, E., Anderson, D., and Curtis, J. : You Wore Me
Down: Self-Control Strength and Social Influence. Social and
Personality Psychology Compass, 5-7, 487/499 (2011)
Christakis, N.A. and Fowler, J.H. : The Spread of Obesity in
a Large Social Network over 32 years. The NEW
ENGLAND JOURNAL of MEDICINE, 357, 370/379 (2007)
Christakis, N.A. and Fowler, J.H. : Social contagion theory:
examining dynamic social networks and human behavior.
Statistics in Medicine, 32-4, 556/577 (2013)

Cutler, D.M., Glaeser, E.L. and Shapiro, J.M. : Why Have
Americans Become More Obese? Journal of Economic
Perspectives, 17-3, 93/118 (2003)

Etilé, F : Social Norms, Ideal Body Weight and Food
Attitudes. Health Economics 16, 945/966 (2007)

Hammond, R.A. : Complex Systems Modeling for Obesity
Research. Preventing Chronic Disease, 6-3, A97 (2009)
Hammond, R.A. : Social Influence and Obesity. Current
Opinion in Endocrinology, Diabetes & Obesity, 17-5,467/471
(2010)

Hammond, R.A. and Levine, R. : The economic impact of
obesity in the United States. Diabetes, Metabolic Syndrome
and Obesity : Targets and Therapy, 3, 285/295 (2010)
Herman, C.P. and Polivy, J. : Self-Regulation and the Obesity
Epidemic. Social Issues and Policy Review, 5-1, 37/69
(2011)

lkeda, S., Kang, M.1. and Ohtake, F. : Hyperbolic discounting,
the sign effect, and the body mass index. Journal of Health
Economics, 29, 268/284 (2010)

Loewenstein, G.F. and O'Donoghue, T. : Animal Spirits:
Affective and Deliberative Processes in Economic Behavior.
Working Paper, 04/14, Center for Analytic Economics,
Cornell University (2004)

McClure, S.M., Laibson, D.I., Loewenstein, G. and Cohen,

J.D. : Separate Neural Systems Value Immediate and Delayed
Monetary Rewards. Science, 306,503/507 (2004)

26) Railsback, S.F. and Grimm, V. : Agent-Based and
Individual-Based Modeling : A Practical Introduction.
Princeton University Press (2011)

27) Ruhm, C.J. : Understanding overeating and obesity. Journal of
Health Economics, 31, 781/796 (2012)

28) Strulik, H. : A mass phenomenon: The social evolution of
obesity. Journal of Health Economics, 33, 113/125 (2014)

-90 -





