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A Percolation-Based System Dynamics Model on the
Process of Corporate Corruption
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— Abstract |

This study explores the process of corporate corruption via a percolation-based
system dynamics model. The preliminary model is an agent-based model constructed
in the terms of the corruption networking between ego and other. In the model, the
agents behave depending on percolation rules, which represent (1) passing on the
corruption opportunities and (2) accepting it. To describe the percolation process in
the networks, we develop a further complicated model by combining the basic model
with the Bethe lattice.

Through the complicated model, we suggest (1) the dynamics of the systemic
corporate corruption, (2) 4 patterns of the corruption, and (3) the institutionalization
of the corruption. These simulation results provide theoretical and practical

implications.
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I. e

ol “ojA(F) o “F2A Ayt s @2t ojds A3 gl
Fae £33 oz “Co™(37)s} “Rupt”(3Hdstthel #4012 “Rumpere”(F47 3

Fol oldE A gled], ole FRHLE “FTEEERWE 2T E RE 9
Ulfzh:k% A, 2002; W8, 2004). ol T FHo] AdLe FAEe AHAH AJZe) we}
234 2 B0l g} Gray$t Kaufmann(1998)& “AL#Ql o]l& 98 T2 & o] &
gl= A7o 2 Aol L, Shleifer®} Vishny(1993)% “FAAP7E ABALE Alel HaiA 3

ke A7 Astfth AFU1999- Fajel digh g 33 FH Ao AP
A Ao, FAFHY AR F&Eale] Asia ok SEfHQo0NE “ojH FA
of FAsle A7 244 £ UE WS dZtE e 79 A - 213 #dEe
F33HA BAste 2@ BARS AlFete AdA 8§ Rty AREA Fee A3
< A4reta Zodigla o
BX gAte] B3 ot Fod digt Ao v2A FdH 2 gloy R} D)
Aol AEY7E 2HE A olgte Ao dsiMe FEHLE At JeS ¢ F
Huntington(1968)2 F-3lE ‘AlolE olfr 2 T3 ot FaolA dest A et
Aejstn gledl ole oo dlo] AHEYel lon 39 A AL Fygoez
A 57 B UgS RAFI Qe Tolrlk itk T 49e TS AT A &
T Aulske AY Aolz, Al ALY ooyt AETE -‘Hff& l‘i’_ BAEEE 9]
st AY Aotk AAARL JiRle] ARl o]dE FFslE 4 7]
Williamson(1985)2 0] & self interest secking with guileo]Zf= FHO 2 A
2k A o]9] e o] 7|2A A7l AT A T 49 e ’é.‘%’ﬁ}‘# 9
S A F W7 W ] Bzt EAA He Aotk B Z1RAA AP se
seeking with guileo] F-sj] #Joto] = Fol7] wjiel Huj7t FAL 4 = ’}}%1—3— d
A oM EA] TEol A £ Utk Nield(2002)7} 28] HojA] g3]Ro] 29 A&
A7t EAE S FAR oA oA Foe] EXL BAY g don old
WA THe S B, AFEIA Aol Wi Rajrt s Alo] ohel Izte] 71EH<)
AEAA Bzt AFEES BAFE Rolgt & ¢ Utk 285h7] dEd Rug walde
FFAME ol At Fede 2 2t & 0 Rer AFEHI R Sy, 2001)
ZA3tE H(organized crime)7} AR zlglo] A7} wlulol HES diAlsle £ thE
Heje] Bz} A AY)E 31 20| UkShekshnia, 2003).
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Fohe Z1QeIA Rl 27 FARS] FYo2Ae Aol FFRTH A FT
g SUNTTR AR A% A 7)) Ht 71dde] BAA RAS 924 Huz o)
7 7o) AFAY A2 F8T F Utk Mawo(1995E 3 BEF AHASE AR
o4 zZae FAY G AL & Qo W AR 9 T} Told AR Faug
P4l ol Zol27 HEz AHHeR AWHY T4 Fol ZoEvin ok ol 3B
g TR FRIN ok uAzg R BT ZolEn s199 A% H54E A
Yo HE AHE 2&e RoAFTHVeiga, 2004). World Bankol Al A2 A7) el
Rafe A e FAE FolA ol AL e FANUL 53 719 Fohel BhEA
T @ 4 ot BASAE 28 YoFE s 23 3 AR 0 2
oplato] Eutz Frlaleto g olojaith nlel Z% Eolx ALl BAA e
F 37V 42% sRaglon sKaFY AEAe k22 Al stz 7} aeks
WA A AdEe] Hla 24190 R0 S =2 1Y F 2834 42 /198
o FA7L BE 17% S ASR Ueht FAFARSAA 44 g FE Aoz
GeiA ok b B AFdldE SRl EAshe Addolehs S5# 2AdAe

3o 54 MR 2 P43 F4 AU Rohuag Bk

I. 71 S0l Chet M3

U Foo tig A7 F2 Pl FA eI A7) wEel 719 Fuiel
e A7E 2HE PAToly AR F1 e A7t Gk A, 2d. 2002;
Moore, 1997/1999; Kaufmann, 1997; A5Y, 1996; 2 9%, 2001). A% 71 &3P} §
gyt vA 28 Fe AFME 719 o g A7 3 o AR Yo
gtom 223 7€ Rujo] g A7ES AUEE A g5 L Aew & 5 3
o 3 BF9 ATES Fu9 4 v EHA P97t dojue olFE Y F2 A
ole] oAtAA FAZE o}FEO.0(Tenbrunsel & Messick, 2004; Wathne & Heide, 2000;
Wisemen & Gomez-Mejia, 1998; Tenbrunsel, 1998; Trevino, 1986; 1992; Trevino & Victor,
1992) AAH QA AAQY 25 AxIe FEAA 2AZ ok E TE shke 234
ol Aglel EAE Qs Buyl dojurtm FzEYom(Williamson, 1996, 1981,
Allinson, 2004; Crane, Matton, & Moon, 2004; Tenbrunsel & Messick, 1999; Shleifer &
Vishny, 1986) p}A|g} shts Hojo] A0S #ANA 3 714 A9 WEE B3 A=
E 723515 tHNoonan, 1984; Klitgaard, 1988). $1¢] Al A4t HZ iy 9ol 7P FH I
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F&ol 3AE 717t dedl o] &7 A9, & BEFUF Fue ddol st 87
S B3 o7t A5 gEolehe A Aolrbn AAHHA LAY A
28 71739 tNielsen, 2003; Foka, 2003).

Nielsen 5o} 83t e ALHH H2 WL 7€ BHE T 719 Ful7t 714
39S M 2 BEd Foyolda ¥ F ok AT o] WHE gE
ool gick Fui7} 37 g dolwteA 2 23 yebd Fofjge
AA ol BAlo]l RHA glu, FH7}t o|FA 5""*5101 7ReA Fu g4

TEAY EAL FAYA Foll teixe 24E& 1 IA vk A
olt}. o] AlZo] self interest seeking with guileo]Z}d ZE <l o] 7]—;(] 3 glE grzy
o &4j0] oJAstel Rafee Atk vlgeH A WHoE Uehid Pt AUAE @
A A Faje] 24U A3 FA 2 4 AR S AR do] Hgsofof ik

rie

I. 719 ¥fol 3 - AAgEoz Biotst )

Roh BRRoE AR WY £42 AUBZ 243H7] 02 5(Warney, 1999)
A7) ik BB} W= 5 T ANIA Yt 719 RE Mol vED
AT $ohE BHe 0 AFEL

ISt Be AgEol ol Adsn 9 24
e AMIE Ra} 2ER 4 I dnE A ReiEt 12doR 2 /I
o A%INE ] AT Y ABE UuS BEAL A SESAT o) UE]

Aoz Ba 199SE ok BAAA An. Bole) AAE EAHA sges
g}o}sl= 2 S (Rose-Ackerman, 1999; % F, 2003) Fujo] AA| sete ol L& ML
2 AABE gl Aol Falrk $9 AT WA ERRA A} Hold 7
279 @402 UL 98 NolEY. YARHAE AL 1 24 THUSE o

7 #HE Ui sKinternalization) A 71 Al WE7] W&l Fafe] AU B4 R ARt oF
4. FAUT Al $a} ST Sl ARl BoATe ncll: 9 AT A
21 ohiel 4 AALE AEE S Sk SR A B shlol A9 3
g o2 AF7HA 719 Folel e A7 el GAA ¥ e PP ARNS
43 2 @S B FAE ol v 2ESHY 7)‘1°1‘3}

Fo7E ZHA $4€ AU Yioke AL F At ohd Bl HEHE §401
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o FHE 50| 7k ARES YOI R accident waiting to happeno|Th EF,
oirh BASE B4 sk, ¥ BHR S42 olsishn 9t Al Bas
o ol 23 ¥k ot ¥E 23 BEE 0258 AARE ol 2}
Hoj= EA7F € & gk Ao|th Perrow(1984) normal accidentZH= 73S E9Q15hd

EA ] Al7E dojgduidt @S0l MM BoRo g Al YYEE =97}
B} ol= 2 EMele Aol Auehn oloblfnh B, YA dF 2450
SIS 42 A4 § £ 99 0 9 A3) 7299 536 7
Uz glon Fao] 4 4dS 149308 Raske doiw, oed) Rt ¢geA
FHE v e Ak AUA @A He, R 2ERHQ 9 % Fohll7] Sl
A&FH Aol eside A 2o .

2. 2NEE i

Perrow?} normal accident”} ‘{7’ #49] Aela olopr|fid, B Ans
= AR deltt o Al dTE B3 Shekshnia2003)7} Bflo] YFA
(pervasiveness)©]Zhz @S HBAIZ AL Foftto] 7HAx Qe 5R/F Ho| wae 4
Ehdcha @ 4 9l Doh $(2003) Y Rolg wsluA] YA (pervasiveness) 2t2] 4
(abitrariness) & AEA7IL e o Al A7t AR Qe S/ sHse 54L
AY@tn & 4 vk A8 A Kenneth Loy A2 2ARFo] % CFOQ Fastow
AA Aol A, & A7 vl PUE HolAF| L Fastow= LJM1, LJM2 5]
AF3AHE: ©]-8-3t] Arthur Anderson®} BEHE sto] EAIAE sglth sk F2He] A9,
SKE2E3 JPRA Afelo] ojFol 4 Aulydst BAY old A, HulY 3] sK
(D ZEH FAE A v A AALY FAL JASE A, SKIF Ui
W Al 52 -‘?-TlH% B (clustering) & B3 FAHDL FAHM F2 o] RAR v
AZ Aaddog BdAstA € Lay7} FastowE H2 vl@2% 918 7‘*°l’\l7l% 3\%
¥ Aoldiffusion)BFF} THE Wp7} AT Ao Szl BelA ol & &
& H(clustering)& FASHA drte AL Fofo] 247 49 AFAS of‘]°ﬂ Hel
Aol ool I o & sh}e EAL o9} 2 A tY(cluster) 7] = T2 23
°ol Ald= Aot 339 urt A FE& WA =W 7ol FUA e
el o277 He Roln B3 B9 ner) olojAA] g Ao TR &
T FAR 2X 3 o o} AAUIEA] Fob 719 ABH g Bx e e g
@A Eok R dF HERE Agdle AEoleks AddA Fawd zlo) 54
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g Aglo) ol27 Ju HE, & dF9 Rz AAHA 5101 Z3e

AoltiolA 3, 2001). 223 3 FAE A ']71 AZg HE -r-ra}% }73_°] 34

ZQl Ao g WolEd XAl HU(Ashforth & Anand, 2003) 534 —% Ad 757t 5o HeE)
o}, 3|

= Rolth A% BYAE A FAE o= AE ol $Eo2 EAY Aol 14
2 27 24 S ol A% 48 o AR 2oz St el 24
2 gL A S Aol MadAY AR S Yo BYEe B9
& 27 29

A o8 FHe g2 EWEE Fo] Bol 27 o & B golgE wEn
o278 & thA BAA Ho A H&EH B9 & Fojrt AAA HE F)
FHg AMNEA g A% v AFE AL de Aot
Ashforth®} Anand(2003) rationalization, socialization, institutionalization®] 4 847} A
ZoA & FAlO FA =Hol Ryt dAANET S A=y del i, AR
$AE DRIAANL 24 dold AU AT WolEEAA) BEE dge v
Ashforth®} AnandE o] Al 8471 &4 flo] TAld MEXRAA FFS Fo2N F7t
HPETT vuEa AL NS F BHS AEsROL B APoNE o)
o) 2me &40 2EE B3] 3} WY B €AE Fo AvRAT B0 <A
§ Ao UE R 1Y e BeVIF U YIS 722 A
goj o]27|74x] 2L B4 BT E T3 4TFE 7testA w57 i Foje} o] &
A 548 A e a7 4Gt @ 4 2. 32 AR @, sk 49
self interest seeking®] B HIA HE AL AR FEFE WA AHEI, I Fo
o] WA 34 AHRE o] Aotk gy Falighes AL 9= ALzl of
o 2289 9 AU Bu Y= Holy] WEel FFE TAE 24FE A
4oz 24Y + Ut Yol By8 Pas
19 U Fals 595 g02 ¥ STE Hahadl, 52 EU B9l A5
1 g AHgsel 2ol g Al
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aEa ol siAsed ogA Sof sheAlge Ao I AFLE due A
At} ol ZYAHQ EAl(problem)?] AR Bo2 =efule 5 symptom)@] Ao
% AFsY o & AYE EYYedles 4¢ds M 5 7l WEolSenge, 1990,
Pidd, 2004; AEE, THIE, 1E8, 1999) FAHUA FHAA ] ne] ¥i=A] g3t
718 AT ByEol A e @Al Y|l AnE S5 HAsiAM A%
g Zo] Axgitho]uE] 2(System Dynamics)o|th. A28 Tholujgl 2] E4L A A 7}
12 UrojE 4 gl AR 2" 83 P8 W3ldynamic behavior), & A3t
AFe] mE A2gel el Wzl B Bk Aade BEHAL ZRIgE L F2
7VsFole] 47e ol2Eo] Ao WEE AW E3tie Bl Silverman, 1968)14]
= Azde Wl As) 4, HEE dYeke AlETt 7FestAl HdA o]
S Eole ANEE AFSET 24, Azdrolduias FHHQ WY

2R PG HEMW FZX(feedback structure)o| A ZErh HTWTEH HFE 74 Q
%! A=o] shtel FxE P4 AL 9vldthRichardson, 1991). I =4

Fx| /gL E3 F2IFFd Y74g zFol2E | 3l Silverman(1968)°] UK}
T Azshe o] ofubs HlHel b &3t AAHAEH, of Mg 229 A
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tholual 27} & WHED o] He 7P Fas8a 2R Aolzt Azkdrt. wiA|
groz AlzdgolfiEl2aEs WA FH(endogenous perspective) F-& EFH  AbaL
(operational thinking)ol] A& Tt} ol& W 2XE FRIve AL A4l WE
g 94 ¥HFRTE WA HdA 2 Zojoh YA W s AlxHle HEE A%
s g Al PEE FYH R WAF] oAk v U Wl ARl
HelE A9 4 g u A" YHE FYHo g g3 BY YA HIAE
AA "k

olg g YH] AE AFH TR IAL FA Alzdgeluinlx S F£3)
FE A g olAE AYFo 2N o]Fo]ZtSterman, 2000). AT AJAFIThOlUE 2
H¥olx &34 AAAAY Aoz @S oldlstn dystAY oleldt olsfe) 7]xd
AFH B FHote BT QAWARZ 74 @4l of9A FHH o2 W Uit
EAE AT 28sns iRl dF AZE HAddolzt & & gItkEF
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A, BA)4, 2004; FEE, 2002).

53] AFH A gl M 2 AHA AAE g7 F&asith Fale =8y
7] Azfske @4 $9 shol2z ZHFE A A de] nFse Ao] o ZFH ]
2t ddEnh 539 Alagvolfdas A WHED A4 HEY ofdtes Exd
TZo tig Aol §ol& & ohzt ARt S5 wWE ¥sE RHSEHE F8% o
& & Aol

2 AFE ol Fao] F4AAE Fokir] A Alagtol: RS Tt

W) BYE 758, oF AEdeld dFoEN I AR} vl uke d¥stnn

= MAAAY g4 FEHQ ALY 8.4 a3 FHAA 4L
84 Al BFE A2y goA dYEE AL #FE TN s 49 FR glovg &
A AAAA et ZE FHEY bidd 2 gle 2R AUSE gesiiAA
olgisteis & A7 FEHedMe 2d 7F& T Mgl APy wEel o]
e WS a2 dtiMarch, 1972).

2, 715 gy "ol st i ofjul2d

Alzdoz whdgh ZIdRFHE vjE BHS ZAAY, AI2RALAA YRR o
L A FALYE 7Y AL oA BASHE 7o thAshforth & Anand, 2003).
P

op71d d2ld A vlEFArke Holt(ensen & Meckling, 1976). 71 AA]ul29)
ETAZMA £ g ZANA vRE A 82 Hasshed 71 WEe(Williamson,
1996) FARG FA-th2jd A= 7|5l tig 293 8ol E 5 Uk
FA-dEQ BANM & ATEF LS F 7 #F AAUS 28 #FAT shue
Fajo] Ho| wFAYFolth Faje] Ho| vAUEL AR MFZ 3toliM o] AH31H ol
drhg A37tel Axel oA B YPA7E & BAFAR HolHo| A7 A2 Ak
L2 AjgE e AL guiint 7R AT Qe SAAEME YA
< Tt AlagH o ghds) itk Z0la, a1 wdske Ala" TALE B 4
S2go oM g FALCAAR Mo - FidTE Aol w2hA A&l gHEEo
e oY A o AFe AEs] Aside 239 Al i nFo] visA] ZoF
Aojt}. & A7RYPe] 7HAAL gl E HE T AUSS Foo #BF U9 &
24 gAEA, a2l ol AET HIEYH dAEAE FAse dEe] $A HA
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UFolth telde 7135904 Y58 2o)7] A FUA FA viIAUFY &82 E7}
ettt stAck AAT FAE FU ddde AF A3 AoldA uRE 713Fe
U 24 A= s TAsHs A S-S FLANFEA A 284S Eola A7)
A PZE 7P5A 3ti(Tenbrunsel & Messick, 1999), F13 thz]Ql 2+e] Arn|ciys} ¢
ol gt HMIToMe zo|7t AT EAE NZAsIA BUHEisenhard:, 1985;
Levinthal, 1988).

23 7198 SR gl dEde FAdAM dgibe Rojgefe tiste] +8F
Q071 ol AxE Bajsiglel alM BAE T AU} rﬂﬂ 344 92 Y3t
T 9E5E ¢ F Sk 2 JEEE 63%— Fegst B ATe F 7 &=
@] Ay HFe Aoldl daN f2e RAE £ #YRE £ f2e RS
FAse] B Aadog thE £% 98 A lE} olgg FA-thejde} B dg
A SJEA 719 olel@ diEdEed T 98 FF HF Fdfle FEFE
A WEsHA He Aotk

O loH2tH| Kk

CHEl2!(Agent) Z=QI(Principal)
or or
2AE(Origin) SH| S| 01=(Neighbor)
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3. 715l 2EYof| cfst AlAECOILEA 2

1) §sie] Aol HAYF
(1) HZdeld 2y

714757} 7 A e EAAHAME ARl EAL Busrt A2dAeg Tt
A ke Zolx, 2 WAse AaF FELE e FEFEel A Ho| - Batd
e Aot wEbA A&l wdEo] glE Foie] 4 2 8-S Adshy] HsiMe
3ol ARl digt o] wk=A] o Jlojtk WIS o|Fojie Filo tiE o2
FAET <3 FiKGladwell, 2000), HFol ©]gk & KBailey, 1957; Murray, 1989) 0]
AL, ofHF ks AHs] st B2 el Yol wEo] Tkl Bass, 1969). 3
Ak A 2FH 02 g Fae 7]E gatojgo] 7L e WEFHe TdEHe §AE
7R Qi FAgele FoEgde] g By A, AEFE 23} 5 AFHA AH% o
o] F e dF 47t 8E Jheske FololnAlg 2L ARHAYU Aol EEo
2 2g3td A gs = PEet € 5 hRose-Ackerman, 1978). £ FAHE F45
A FHol7] Wl AR E "8 7], AR = olF A FFE WA €0 o
A Bags e o F2 7187 Aok sjA §EEA] o] FoAE Zlo] ohYel, 1
PAE T3 2ol ¥R 277 duht A2 o] 2AAHQ BdT|E0
"rh 2%7] g A 2gHos Bad Rie, 4EE Jiashs] std, V1€ it
Je 9ol ARz 248 72 YN A2 EHo2 BT AL & 5 Ak 3
A%E, Bass HH(1969yS HIZFE B2 ARFo] Q1T A9 el 24 #FU, 1
o] giidol EEA tepell F2 23S #50A 7] el geHoln AHHA &
vel Reg BAE G} Aok med ALgEoR Bad Rt AT Qe
ol 542 ARE & Y= T 48 J4 nFo] a7AT o) AAAILIN B
i g HAH ol o] Z(percolation theory)S E3t1A} dich

HAY ol AAF A 3F oA thE §&F o8 EZo| 7} A} 7158
Ko HAZ(geometrical connectivity)F= IS 9 U|3FcKStauffer & Aharony, 1994;
Vanderzande, 1998; Z 4, 2004). +- 22 T3}, oI L& vl ol AZFAS 1 v}
Bl T3 ok Fo] #F £& A B3 Folg Bl & Fog WAL Anjes
BAAE, Fol AAE HAE o] ofygt gREE HAAUA AF o 2l s
2 e o] @4l Bl wFdold dXolgtn & ¢ gle Holthh HAHH o]
olgd RYPoZ o AR & v A IR A FHAlforest fire)7t Atk

i g
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(Stauffer & Aharony, 1994). &9 A} TAHOZ AZS o A7 & AAZ HA A
oluf, 28 o FAAHQ AR F Aol FAE AT UF Alog Eo] &
AR BEe &Itk F o] FEZ Ao Fo| dojurl HiE A FAe
FAE L B & Qi) old d4¢ Ry dAdold Y2 FASHAM F2 o
oA ACR A3t gHojME o}F AAZ F¥Ho|tKSolomon et al, 2000).2)
Aol By o] BHg HAYste 93y FARYolg AL & & A
ok o 7189 R ne ohga 2 Aol S T2 Jok A, 1€ FYF B
e HAE oluAetd HAg oM ‘AT oA 2A I HFAAM Fol7} drian
& sl A4 7189 A2 AA AT el AfFEE HoldRdE dujdtd, 3
& o) A SlE ARTFRAAAAY Hol@doladt & F & Aoltt AA, A
FAAG AATFRUE AFEFHY] BATL HlE R FFol=y, FE(probability)Z &
Ho|1te] 7]E A Aol 7hA A E Bolth &, FARF L Aol s 1 F
o] AZFAYH, HAYolH EF L Ho|FEd JajA 1 ol AA=HE AolE A
g Zojth. 7]1&9] it BYoA FEE HEdold BF 9 Aol AagdFez Tt
A e AFyelhe BES o @ol g vk Addn. RIRE /K #F
FolA R =g 7HAA] gL wEe b2 o7 Fidgrt ‘da e Aoy 3
Aol gk 45L& Haixe HFy ol o2 o] gnj7t Atk

N2 og TrAd Huj7t o9 FAH L2EAEA FHEI) AsiA HEHo|
Mo A8 =% 2 73S te3 2o] Atk

HA, (1) Fool] g ARE 7 Aoprh A @ ® ok 283, () Aok el F-
HAL =St FAH7187s @S vad o), p<q FfolE AN pE dpTHE F7H
A3k FAl, AN o3 e ERRPAA olE dBFTh o] W ‘EMA & RIEA] AT}
V& 7itoldl Qe olxololok gt 3) FABH 713 E L ‘BHAPE ALY Fad
TEE)S 2 FH71E7Fs @S Blastd p'<q Bole A FHAZES gy
F S7HI7IA Fot @) 223 'Aove ‘BA Y ol HIEE)E A9 At g
S AEI o]F O] Al Mzl wtdgth (5) 18X ol e HHo] cEHHoE
& gtEdEn EE o] 132 ¥y AR A4 5 qlnt oA BejA], Aol o] F3f

3 #7138t & AHp>q), Aok E A FHAASEE Fol1, 7|3F YA
BE5E dpWF E3A 2 Aotk olgt FA, o] "EAFAAR AF 1 7 7]3]

o  qu g
o

it
&
)
(2

t
A}
P ¢

2) Solomon $5(2000)0) 913} #H o] FAl S ALE)A HAH ol R 3(social percolation mode) 2 E A™
33 T B AFAEY 5 A7) olojA 3 STk Proykova & Stauffer, 2002; Gupra & Stauffer,
2000; Huang, 2000; Ahmed & Abdusalam, 2000; Goldenberg et al., 2000).
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£ ¢ ol dude ¥ Aotk

g EP e Aol e Bl HSEE o] = Y909 Ao Aol Rujgsg
AsHA =9, B 7E zpobo] cdd Ho] Qv whE Aol el RujySE AAstn 4
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The Model is written using the STELLA simulation software produced by iSee Systems (mote

information available at www.iseesystems.com. The syntax of each sector is as follows:

VARIABLE X = f{VARIABLE A.VARIABLE Z)
~ Units of Measure

~ Comments

Origin I
This sector is about the origin's likelihood of unethical behavior (UB).

UB(t) = UB(t - dt) + (Increasing UB - Decreasing_UB) * dt

INIT UB = 5
~  Dimensionless
~  Likelihood of unethical behavior

Increasing UB=

GRAPH(Fraction_of Personality*(((UB_Tendency-UB)+Motivation_for_UB) ™ Cohesion)+((1-Fra
ction_of_Personality)*((Poluted_Media-Coalition)*Reflection*UB)))

(-200, -1.00), (-160, -0.8), (-120, -0.6), (-80.0, -0.4), (-40.0, -0.2), (0.00, 0.00), (40.0, 0.2),
(80.0, 0.4), (120, 0.6), (160, 0.8), (200, 1.00)
~  Dimensionless
~ It has two components for Origin's evaluation of the advantages to be had by
adopting corruption opportunities: One is about personal factors (the former terms), the
other is about social factors (the latter terms).

Decreasing UB =

GRAPH(Legal _Pressure)

(-100, -0.3), (-90.0, -0.29), (-80.0, -0.27), (-70.0, -0.23), (-60.0, -0.2), (-50.0, -0.15), (-40.0,
-0.11), (-30.0, -0.07), (-20.0, -0.04), (-10.0, -0.02), (0.00, 0.00), (10.0, 0.04), (20.0, 0.11),
(30.0, 0.33), (40.0, 0.7), (50.0, 0.91), (60.0, 1.00), (70.0, 0.97), (80.0, 0.89), (90.0, 0.62),
(100, -0.25)
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~  Dimensionless
~It has non-linear relationship with Legal Pressure.
Cohesion = 2
~  Dimensionless
~  Parameter describing anyone in the study population making systemic corruption.
We assume the variable is fixed at 2.
Fraction_of Personality = .5
~  Dimensionless
~The relative significance of personal factors compared to social factors in Origin's overall
evaluation of corruption opportunities,
Institutional_Regulations = .5
~  Dimensionless
~  The fraction of institutional regulations that neighbors enforce in control activity
Pass on = UB
~  Dimensionless
~ It is only for indication of the model flow
Reflection = .5
~  Dimensionless
~  Neighbors' social significance to origin's evaluation of corruption opportunities
UB_Tendency = UB*UB_Success(UB*UB_Success+(1-UB)*(1-UB_Success))
~  Dimensionless
~  Posterior probability of evaluation of corruption opportunities
Legal Pressure = GRAPH(Control Acivity*Institutional Regulations)
(-10.0, -1.00), (-8.00, -0.79), (-6.00, -0.58), (-4.00, -0.39), (-2.00, -0.2), (0.00, 0.00), (2.00,
0.21), (4.00, 0.4), (6.00, 0.62), (8.00, 0.81), (10.0, 0.99)
~  Dimensionless
~  The amount of legal enforcement against UB
UB_Success = GRAPH(Legal Pressure)
(0.00, 0.995), (10.0, 0.59), (20.0, 0.4), (30.0, 0.255), (40.0, 0.16), (50.0, 0.105), (60.0,
0.065), (70.0, 0.035), (80.0, 0.015), (90.0, 0.01), (100, 0.01)
~  Dimensionless

~  The possibility of favorable evaluation of corruption opportunities
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Origin 11

This sector is about origin's accountability related with performance.

Performance(t) = Performance(t ~ dt) + (Chg_in_Perf) * dt
INIT Performance = 0

~  Dimensionless

~  An accumulated exogenous variable with random fluctuation
Chg_in_Petf = CP

~  Dimensionless

~  Change in performance that has influenced by random variable, CP.
Accountability = Expected_Competency-Perceived_Performance

~  Dimensionless

~  The gap between expectation and perceived competency about performance
CP = random(-1,1,3149)

~  Dimensionless

~  Random variable from uniform distribution between -1 to 1 with seed of 3149
Ethical Will = .5

~  Dimensionless

~  The index of origin's ethical will between -1 and 1.
Expected_Competency = .5

~  Dimensionless

~  The index of origin's expected competency between -1 and 1.
Motivation_for UB = Accountabilicy*(1-Ethical Will)

~  Dimensionless

~  The motivation for unethical behavior by accountability adjusted by unethical will.
Perceived_Performance = GRAPH(Performance)
(-25.0, -1.00), (-16.5, -0.8), (-8.00, -0.6), (0.5, -0.4), (9.00, —0.2), (17.5, 0.00), (26.0, 0.2)

(34.5, 0.4), (43.0, 0.6), (51.5, 0.8), (60.0, 1.00)

~  Dimensionless

~  We assume origin's instant perception of performance.

Media
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Polluted Media(t} = Polluted Media(t - dt) + (Chg_in PM) * dt
INIT Poluted Media = .5

Dimensionless

The likelihood of coalition between origin and media.

Chg_in PM = (Polluted_Adaptation-Poluted_Media)*LChSEB_M

Dimensionless

Change in Pouted Media. It is an adjusted value of polluted Media by evaluation of
the coalition.

M&O_Corruption_Sharing =

if Risk Preference[Media}<0 then 1-EXP(-Polluted Media*Pass_on)

else if Risk_Preference[Media}>0 then EXP(-Polluted_Media*Pass_on)
else Pass_on

Dimensionless

The possibility of the coalition between media and origin on corruption, which is
influenced by media's risk preference.

Polluted Adaptation=

Polluted Media*M&O_Corruption_Sharing/(Polluted Media*M&O_Corruption_Sharing
+ (1-Polluted_Media)*(1-M&QO_Corruption_Sharing))
~  Dimensionless

Posterior probability of evaluation of corruption opportunities
LChSEB M = GRAPH(Polluted Adaptation)

(-100, -0.4), (-80.0, -0.36), (-60.0, -0.33), (-40.0, -0.27), (-20.0, -0.18), (0.00, 0.00), (20.0,
0.06), (40.0, 0.18), (60.0, 0.37), (80.0, 0.6), (100, 0.99)

Dimensionless

Likelihood of change to seek ethical behavior. We assume it has non-linear
relationship with polluted adaptation

Neighbor

Control_Acivity(t) = Control_Acivity(t - dt) + (Incresing_CA - Decreasing CA) * dt
INIT Control_Acivity = .01

Dimensionless
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~  Likelihood of neighbor's control activity against origin's UB
Incresing CA = GRAPH(Polluted_Disclosure*Involvement)
(0.00, 0.00), (10.0, 0.1), (20.0, 0.2), (30.0, 0.3), (40.0, 0.4), (50.0, 0.5), (60.0, 0.6), (70.0,
0.7), (80.0, 0.8), (90.0, 0.9), (100, 1.00)
~  Dimensionless
~  Inflow of control activity. It depends on neighbor's involvement and perception
about origin's activity represented by disclosure.
Decreasing_CA =
GRAPH(((Corruption_Adaptation-Control_Acivity)/Inertia*LChSEB_N)” Cohesion)
(0.00, 0.00), (0.1, 0.1), (0.2, 0.2), (0.3, 0.3), (0.4, 0.4), (0.5, 0.5), (0.6, 0.6), (0.7, 0.7), (0.8,
0.8), (0.9, 0.9), (1, 1.00)
~  Dimensionless
~  Outflow of control activity. It is equal to possibility of coalition with origin's UB
Corruption_Adaptation=
Control_Acivity*N&QO_Corruption_Sharing/(Control _Acivity*N&O_Corruption_Sharing
+(1-Control_Acivity)*(1-N&O_Corruption_Sharing))
~  Dimensionless

~  Posterior probability of evaluation of corruption opportunities

Inertia = 100

~  Day

~  The duration of corruption adaptation
Involvement = .5

~  Dimensionless

~  The degree of interaction between Origin and Neighbors
N&O_Corruption_Sharing=
if Risk Preference[Stakeholder]<0 then 1-EXP(-Control Acivity*Pass_on)
else if Risk Preference[Stakeholder]>0 then EXP(-Control Acivity*Pass_on)
else Pass_on
~  Dimensionless
~  The possibility of the coalition between media and origin on corruption, which is
influenced by media's risk preference.

Polluted Disclosure = if Poluted Media>0 then Pass on - Poluted Media else Pass on
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~  Dimensionless
~  The amount of distorted origin's information shown by media
Risk_Preference[Media} = -1
Risk_Preference[Stakeholder} = -1
~  Dimensionless
~  The pattern of Neighbor's risk preference. The value of 1, 0, 1 says respectively risk
taking, risk neutral, risk-averse Neighbor.
LChSEB N = GRAPH(Corruption_Adaptation)
(0.00, -0.4), (0.1, -0.36), (0.2, -0.33), (0.3, -0.27), (0.4, -0.18), (0.5, 0.00), (0.6, 0.06), (0.7,
0.18), (0.8, 0.37), (0.9, 0.6), (1, 0.99)
~  dimensionless
~  Likelihood of change to seek ethical behavior. We assume it has non-linear

relationship with corruption adaptation
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