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257 BRI IS 1ok U, 3R — A S B MR RE AR I AR AR T B [ BRI SRR 2
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Ro X — RIS PR A 8] S BT K, AR AT B [ 7 0 e e ke (2 SR - B AR,
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i35 AR BUR 9 23 3 5t {25 S KA T 3 9 52 0w, A fifk et 8 1) R AR AT 3l IR B 42 i T — b m] e
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(—) TR J50 M Al 1) 5 o I 1 B 7 R FL R o 35— 2807 1) b i) SR, |05 7 TR 5
JOT P 1) R AE R o B L AE A 3 IR 25 SRR AT 2l i o 3 SR ik BT [l 2 A ] 19 S S
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FEAET S0 I, AR A AR BT 5 = 85T AN A AE 50 (35 — 38 5 54T, P ARG
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— S0 S it AR, B R R S 5 3 S Y A1) A 4% 57 (Fehr 1 Gachter, 2002) . W AR & 14 4L
Pk — R K SO AT 5% ) A )
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(2003)FEAT (4 SR VFHEAA P AR08 45 S 8 R A T AL AR A A 570 AN 19 52 38 R B, — S8R R 0 e
[ SR o Sutter %5 (2010) 3256 o, B H1AE H ES 5T AR TS 1E, 78 BIP9 28 550 1 3
T4 . Mathew Fl Boyd(201 D AFE & 3, 78R8 il B 540 T, A3 A0 1 P9 AE B SR BB A2 £
R /NTURER G A BT b, 38 RB 8% Ak 55 KRR & A2 I SRR AT s T IS B sk AR .

5 FRE5iE AR B S, JE MR (2014) BF 58 K 30 T AES s B Hh fr e “ AR " A, (H 2
HAE 0 R — 100 A2, AR TRV EA v ml B 7= 2 3 1 O el S TR) HLER 4% S 32 Tk SR 55 (2013) I A4 4
At S R I, T A AR R R BT AR AT D o B KU, L &5 SRR AR AR bl oy A A ST g
FETHEAEART o EHERIEE - (2016) 138 33 52 56 % 50960 B0 T3k [ 406 25 R i) 42 vh sRAE 51 T LA Aty
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ARSI S IR WIS SCHR— kOM 7K A BT HE i, 76 O A SCIREE Rl R JT T LR AR AL 43
BRI T 22 09 1 SEUE B 5T, S0 R s AERER S REIR Z 0] AR 5 AR 2 1] 55 T 1k R B R R M 1
TETT, M H 3R R B A B S AR AT 8 kA, 1T 2 MR IR 0 A SR S DA T O i), An el e B is B R
BRET R R IR O & L AR ERT ),

55 O A7 SCHRAE iz FH 52 50 5 48 1) S 36 25008 1) 43 B e A8 A L, A SR AT BB BT ik 3 B AR BLAE
i 45 5256 28 S 58 (Fischbacher 1 Gacheter, 2010) H 4SS Jot M 1) 353 733 B2 4 75 5, RIRLAME
1 R 09 J7 ORI P TE i 4, AR Zh AL B AS TR R 23 S G VR L B ARSI, O A
A AL AE W) 5 B (Lanchester’s Law) , Z) 3442 A A 14 (8] el B3 7 — SO0 85 AT o SR UG TS
Jith ——— 2% JEAE AR ) o A A v AR AR EE R R AR AT B 5 ), T R FRATT AATHOW B WL Y J2 T
PR it R ARAT Ry v 0 AV TR BE A — R OB A, O 45 S — A S PR kA B9 2B SR AR O & 5
U

=B TR N BITABFER SRR

BEX S B A EL Sl TR A 2 W B S A B 7 LR A SR A 77 FoAT12437E Hwang
(2009) 4" J& 1) 2= 140 307 45 12 DU AT Sy 1 R S A0 A R it =, BlE — 20 0 o, B 0 L BRI 5| AR A,
TERBEBEAT WA 26 AF T, AR 23 R A S5 571 2 o 3 st R T T 20 i B 5 9 B A © N AR
AT ARS8 22 AT, IR RO 2 B A Bl (B R4 ), (HOR MG, mT DL 4R i
RBP4 35 A

Hwang(2009) 4" J#& T 22 W1 H W], G W AE SR (AT T 3 o, 2 3 PACHUASE A0 5571 35 3 22 ) 23 AR
T A R $E i B ARAT B AL . A S — 2D XS BR R AT T R, TR HOR R B ik . TE
Hwang(2009) B RS v, ASRTE — & BURN 2% 1F T A2l A2 bt ok e 425 468 4 8% o A7 45310, AR5
FLZELE IR B0 ) 37 R 4 - it 357 (2015) B 5 B HEHE 5 | AR RL, DO AT 23R, S 1
AR 23 B AL AR T o SRR L AT LR B S A VA 2 R SRR B AE A AT AR T &
T 423, RV AIC 19 B B0 365 I, 703 ok B 38 HL v SR 418 g AR AR 1)1 28385 17 P

X F T — 8 3 (9 BRI = v, A B Al TR T, ML R I A il 287 il e o
PR, T WAE 15 B s MR 2 Je 48, Wl Al B 2k ZWUR S 9% " — H AT PR 21
e R EI AT R URIE WA AL PR T, AR, XL S e R U AR E L.
J BB HAR AT

— A TR B R, SRR A 5 22 )3 R i BEALIC RCIE 8, MBS n, N i
fro Mg TSR (D), 51RO, 31 (P) Yo WD) FENAGAE A3 EH
%5 RO AR A IS AR T LSS (ER AR P8 5 VR HEE S5 AN -2 X0 9 o St A8 5 48311 (P)
AP A LA, I8 206 15 B S AR

AU RAT Bh A R, B SR R B BE, (H A SO B 5 0GR AT 8l kA 2 S i A
B B, X — B BOAS PR B B Ve R i T 2 A 2 BN AR B M B AR T, 2R AU R B SR T 2= )
HrRRE M FAE X (D —X () PR
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K (D)= G TR BT H T HE A EE LA s . Hordr, b Fom A I 5 3RS
HI 5, ¢ 2 BTERA 22 5 B A5 11 B AR, b 1 ¢ W 2 c<b<nc. E, Fe/m/ i 48 1Y 2 2 it i (ZR R
GAEAKF) o S TR UL, FRATTRE 2 2 S i AR AR AT Bl A o 0—1 B, A b 45 o 1, 2R 0,
KD HL) A (2) 8 H (L) 43 539 A PRSIl A8 5 A5 B8 75 B Ah H AR A6, d 1 s 4 53l
Ry AR A B B AR AN o AT DA, AR R AERT, B s 5 d YR 0 B, X
HHIEE (P)IF, K #(P) S HABANIBUR dH(L) ; XHEST T, K »(D) & HA
WA R sH(L,) o AN]SR, 5 B E A 2 [ B AT 8 9 A sl DA 26 1 A3 1 M R A1
BRI LERE, 1 B & PSS 0 & AR R A AS o FE X R DL R, 15 B S AU A VE 1Y
Wit Y E SRS A0 sH(L,) R E— 2D P 0E B O SRIE o PRI, TE 2 R D 5 B B3 AN 1 A
BCAATAE O B3 R R A R, X A SR A AERR A AT R o AL, 25 s=d=0, | KR T
TR A B AT TR BE, AT LA I e SR BCHS B 5 s B8 (o8 2 56 2 o A SR, R TSR
S ) T PR 42 SR, X 3 A A AR FOME Y AT e

2 A0 R W) e ) e — A A SRR A, R 0 T T A A RIS R BRI A B T RS AR
(AL 455 A £ A ) . Adams Al Mesterton-Gibbons (2003 ) 2¢ A FH 12 15 W i Bt 1 4L 2 sh ¥ 1) 4
AT R . Johnson Al MacKay(2015) %5 F. b 243 T 32 FH S 5 B R T A BB 4474 .

A SCETE S W ARARAT Sh 4R 15 B B ol SRS B Z 0t F e 7R — A 1R 35 1 i
BB, BAR T BE NSO EIBGTRE: 2 =1 i, B RA — D AT I 4 r—0 i, 35 H5E 5
BRI Z, ORI, A AT PR T R B R B L 7R AR, R (4) AR R e
(R0 ) MR B R (R B ) B 2%

mx* > a[ry](1/r) +a(y—[ry]1/r) (4)
Horr xR x B BER 4y . T4
Py =mx’ —a[ry](1/r) —a(y=[ry] 1/r)’ (5)

L, 2 TGP R (I PR32 5 s 288 80 1) ) B 25 5 450 i AR B i e Vi UK, AT DA AE AT A
HRE AT A B H(L) F HOL) AR T2 (5), 7] LIS H(1) 1 H(L) BARR B A N
H(,) = F(¢iy) (6)
H(,)=1-F(g.,) (7)
M L o] Filim,_, F (£) = 0, lim,_.,., F (t) = 1. BI24¢ > OFF, F(£)=1; 24 <0 i, F(1)=0.
ARG AR SR MG 0T RO, IR g A Y A R e ) A = (8) A (9) .
n(P) > (D) (8)
7(C) > n (D) (9)
54301 L 2) F=(3) Al AL
lim, . .[7(C) — n(D)] = lim,,..[7(P) —a(D)] = s—c > 0 (10)
HH AT A5, S VE SRS RS SREmE & U0 T8 BOR S 75 0 2 s>c, Ho® SO MATE4E R 4R AR AT 3)
B FEST B B AT i AR, B TR AR T 3l & AR B R A e AR 25 AN B B AR o B SR R £ (]
AT T 5 1 SR W FAE ST SR M B, AT N SR B E M 42
AT A T S AEARAT B 40 RSB B 25— R SR IRAT Sl i AR s 28 R A SO B R SRR AT
B AERE (W BHEST B B, S8 )5 45 DU A B
B 1. 76 SR FT sh 4 FF B B, XF AR5 2 AR 06 R I S R REIR TN &, 5 A IEAEA R B
AT B A5 AR (al i R E A ZEST O B, B s=d=0) B}, H1 TN () B 0 8 3 2 45 10 42 0R ek, &5 SR 2
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VRS AT BI0RE XE LA AL

UL 20 TEARMAAT Bl i A v 5 | A AT 200 (B A 235 48 AT S RO AT B B, B 520 H. d#0)
N, A T AT 9 B A AR W AR, AT LU ST A A AR, AR T I i 32 3 A
¥ A BOAT g T, 33k ] LA sl B 2 A 260 5 A A2 AR ML 2 T SCAT 9 A A, DT A 2 S Y
BARAT DI LA

M. 5k B RYIALFFHRB SR EEEITIRSG

VRN VG Sk 37 ) 2 v s B 3l Ak 3l T Ak s S T Tl A R R Y 7 1, s Y < AL 22
PG5 — b b BT 01 T 8K, 2 JE ik AL 26 BBOR B SE A AT LT ) 3R R A
S B, M ERETE IR S b S R 2 0C &, T2 6 I 1] 3K b g B i R 5 oA =22 ] 22 5
K, MR REE B AP LA 3 k25 Y 8RR AT 3, JF HLAT A BUN . 5 55 /M A 2UE IR X 2
5o 82, NHEIRZ A, TR R R AR Y B VR B 2L, ANMUS T R AR T R EN, i A
B 7 B —— R H A VR B U B SR AT R SR, R T A A ZURT Hr S 1Y
FEMEAVE o PR, P8 Sk B A I 52 B mT DAV Sl — A SR S50, (IR FRATT R E, S ot B an o fie ol
H AU R ARAT S AT FR S, 5 —MREUN 330 AR AHE BE AN R, 75 Sk A
AL LG SR RAT BN, I AR BB AT, IR AW AN B A, L BE I F2 AT AR S A
6B BT DI R IR T A B S, I T AR, IR R AR — IR AR A
LSRR BT, BARE — It st THE R AR i 5= BT R IR A A A2 RS

(—)EERAT 2l & AL B B 9 22 001 R At 3A o W S 3 AT b Ak TR BN Tl e 4 X R SR 3B I | 5 4t
X A FFRE T F LXK, 2011 4F B o428 X (DIEE X ), 2016 4 [ 55 B it 15 5 e A 47 I
X, XA 102 5 A B EREAEAN DL 167 J7, S2hrE B D 300 77, NOSEL 3 T7
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How to Solve the Dilemma of Collective Actions among
Heterogeneous Individuals by Endogenous Punishment?
A Theoretical Model and Case Study

Zhang Ping, Liu Qichao

(China Center for Special Economic Zone Research, Shenzhen University, Shenzhen 518060, China)

Summary: Cooperation and coordination are the basic problems of human society. The classical theory
predicts that, as individuals with complex and different motivations, collective actions on the provision of the
commons often fall into the social dilemma, in which individual rationality leads to collective irrationality.
Evidence from the long-term observation of an urbanizing village in transitional China suggests that hetero-
geneous groups can also achieve efficient cooperation and self-governance.

We focus upon the problems that, in the case of different groups with heterogeneous individuals, from the
formation of groups to collective actions taking place, how can internal monitoring and punishing strategies be
selected to sustain collective actions by preventing free riding and other opportunistic behaviors?

The main work of this paper is as follows: (1)1t expands Lanchester’s Law to describe different behavi-
oral motivations of individuals and investigate the conditions for the occurrence and maintenance of collective
cooperation; (2)It introduces endogenous punishment as a credible threat and investigates its impact on the
provision of public goods(non-market and non-government ) , which provides a possible solution to the tradi-
tional dilemma of collective actions;(3)Based on the analysis of a real case from Shenzhen, it empirically ex-
amines the effect of endogenous punishment on the spontaneous formation of collective actions in the provi-
sion of public goods, which enriches the theory and practice of self-governance within the community.

This paper makes the following contributions to the literature: First, we employ the general classification
and measurement of individual heterogeneity from a laboratory experiment(Fischbacher and Gacheter,
2010), which reflects implicit preferences through explicit behavior. According to different motivations,
groups are divided into cooperators, free-riders and punishers, and individual types can be revealed by their
strategies. Our evolutionary model based on Lanchester’s Law, depicts how individuals in a group take punit-
ive measures against free riding. Then we investigate the influence of endogenous punishment system on col-
lective actions in a long-term repeated game. This paper also provides a new perspective to understand the
emergence of cooperation in collective actions and gives a case study as empirical evidence.

The results show the conditions for the success of collective actions among individuals with different be-
havioral motivations, that is, the equilibrium satisfies both of the individual and collective rationality. After
initiating collective actions and completing the supply of the system, the maintenance stage of collective ac-
tions is equally important. First, in absence of effective supervision and credible punishment, it is difficult for
the population who are non-kinship or non-geographical relationship to promote collective actions, and then
public goods will be out of provision. Second, in the presence of effective supervision and credible punish-
ment, individuals within the group form the behavioral expectation that “once betrayed, they will be punished
and pay the price”, and the collective actions of cooperation on the provision of public goods can be sustained.

Key words: cooperative governance; collective actions; heterogeneity; endogenous punishment
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