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Evolutionary Analysis of Mega Infrastructure
Investment and Finance Scheme in China from
the Perspective of Institutional Transition
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Abstract: Focused on the institutional transition and scheme
evolution of mega infrastructure investment and finance, the
phases of relevant institution were analyzed. A government-
market dual evolutionary game model on mega infrastructure
investment and finance was built. Then, the decision-making
level of the government, investment willingness and
investment amount, the yield and risk of mega infrastructure
investment on the evolutionary stable strategy of both agents
and their mixed strategy combining system simulation
technology were studied. Finally, the feedback mechanism
between policy, institution, decision-making level of
government and investment willingness were discovered. The
two parameters together with the investment ability of the
government, the yield and risk of mega infrastructure

investment have a great impact on the investment and finance
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scheme. The evolution path is determined by the institution

transition route.
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Tab.1 Five phases of China’s infrastructure investment and finance institution since reform and opening up

BB Pt FRETEICR BREHE LR
T aore~topy (KIEERABEIALIENROREICE st st SRR RS HE

I 1o9s~1ger  (KTRIMEEXTRETERETREOR o pmyenrmtims, s b

I 10982002 (-FHUE MM RECE ) THR TSR A LR R R R A 7

CRT iy Boa AT i B A gE AR A I )
CRTER ST AR E SR A A RET

I 2003~2010
RREMETERL)

v 2011 &4

CRT MG T R BRI A T 20

R R R A TR

SEETHETBUTRFFEBHE, RF AR RAEAZ
WALl I A Pl A SRR B ST B ek S 2l T

BRIAIT] AR A LU A3 S 1E BB R B R S50
X, 25280 A SN ERBER B &k

1.2 BEAXREE

T 38 5378 183 = B R R T 5% R 9% R SR M) S
175 D FHASEEY F) T A7 PR (DR T AR SO 3 A
B © W3E E AN BUF AT 3, 3 R4 R
PR R R B AR R R RS R TR A B xR
EANEL IR s @ T H SRS RS “ iz 5
“HRI” AR T BUR B IR 38 3230 H i b
BUAR VA5 e BRI SN A IR R R0, i
B MEUMNEEE AR REETH RS

“RBCHBEEN @ BURS TS ERZ EKGER
AT R, BT 70 BT P 5t A B HE A T 0
T H“ R HIBER ANE 1 BRI 5 @ BUR RS
WSS 5 ERWN, i [ 5 R R K I ai e 1
W i TS B XL 48 2 458, AR 5 BT 2 R AU RS T B 159
PO RE R BT T3 E AR B B F] 3o “ B
FAREBE”. X7 2 B0 A9 Lo 1) 5 480 F BG40 4 5K 5
® ZHFEREIIBN. BUNREERTE, 55
BRI BUSERIET SRR T 2R, W



1274 Rl ¥ k2 2 WE KRB 2B

Bus

Gyt R UM RLAT S W R 2 5 BUR b SR AR e
W R BR O BhZ R E— A A A B0
BEid#e; © R0 st BA S AR, BT 3
BRI ARG I B W AR - BUR A B & 0 T
IR .
1.3 ERHENSHHRE

ZEUL 6 SR RIBEUFS 5T NITE
W (R, AR, U525 05 i947 3 SR 42
{BHE AT AT UG BN FE TR A Bt 45 i % 1) B
T A, A 1w, PG REUR S 505 5
M utidZ 577N AR, — A U MfTsh# .
1R “ TR IR B R IR T H UK IR s 0 A
B I R EIEON[0, 1158 A i B BTHA T B
AR BEYE . (EIRO[0, 15 1, AT BB B A BUR
T (N [0, +00) 5 I AT 158, (80 0,
+o0) s Py HEURNHRSE I, B 2B R ARG H B
ThEE L BURF R 9 B Wi as » (38 A TR W™= A% B
REFTAEE R R RIS IO, +00);5 Py
BN 4R BEBT A, B RN BT B R Eh R4
BUR i R B B I 2R A FE A B W AT H R 257
e R R BB N0, +o0); P AT Y
BH L A R BT H o8 Q)8
MBI MR A0, +o0) ;s Py AT IR A 1,
B B H AL S BB ARG A R 3 29 B8R (H 38
N[0, +o0) s L JgTi B A Wit 5 22 45 A< 3, BN B
YRR XUBE BAS s L= L + Lo, (EIR [0, +00)5 L
IR B 2R st BRT AR B 2K A R AT 85T
It B AR A RS A (38 [0 +-00) 5 L ST
B 2% W i 37 AR A B 10 K A AP T S AT BT R
BURERRSRAS » (HIHN[0, +-o0).

(Pg_[g’ Pm_[m) (Pé_]g_[ms Pn’n_]m)

1 EXRERMIR R EEN

Fig.1 Game tree of mega infrastructure investment

(_Lg7 _Lm) (_Lga Pr,ﬂ_[m)

and finance

AR -2 HOFE5 & Z TR 6 AMBR. T8 LA
TEAMBERMAS S
(D BB @ R A BURF A B SAS 5 H G Z R

FHH RS B IE B B LI, =L I, (1,40 &), I, =0
B, Le=L;1,=0 B}, Lo<<L, BNERVEN B EH
27K — TR R, ARG BE AR IR H s
AN, A Lo=Ls,s€[0,1) ,J] L,=L{1—s).
Hodr s RAF T 5588 9% T R FE Al 15 B 19 XU 4341

(2) fi i ©wl A, X7 Al LLSE B A S st B

P, 1,— 1 _P,—I,
L+ — 1 70

(DM RIBEBTE, ke A B E R EA K
it 0 48 R LAt S 55 P v i 25 S TR AN iR T 2 )
FFHEBIRR P = Pur, r € (0, +c0). Hr £
AIE T S5 % A 3 5 B 0T R A 1R S P R
8 L M B R AR B B B T R 5 .
1.4 HEKREE

BUNTES B “ B R 60”7 Fh i O s i 0 2R
AR vge » e FIPF I ERUN AR w0 23 500°A

ug =F(P,— I+ (1—p) (P,—I,— L) =
P,—I,—I,+pI,

ug=p(—L)+{A—p (—L)=
—L+8(L—L,)=—L+4L,

g =attgs T (1= ug=aB(l,,— L)+
«(Py—I,—I.+L)+pL.—L

TGHTE BT AR BT T 2S5 s 18 43¢ B 1y 341

BBILER thmy s thoon FPP BB ES 00 53501
Uy —=a(Pp— )+ A=) (—L,)=
a(Po+L,—I)—L,
tmm=a(P o= I+ 10— (P n—1,)=P,—I.
Ui =Pty T A=ty =af (P + Lo — 1) —
B(P ot Ly—IL)+P—1I,

ARYEAEXT B 2 1 30 25 I Ak T ZR 2 A =7, 5k
HBUR T3 2R 1 B 6 3h A5 82 (B ik g8 5 F B 1)
AR AL PR » BURF IR K

ug)=a[ Py—I,— I, + Bl —

Fla) =% — 4 (up—

oI, —Ly)—a(P,—I,—I,+L)—pL,+

Ll=ad—)[pI.—Ln)+P,+L—I,—

I,] D
WA

H® =% =g — 1) =fla(PptLu— 1) —

Lo—aB(Pp+Ln— L) +B(P o+ Ln—I)—
PotI]=80—@[a(PntL,— L) —
(P'utLa—I)] ©)



HeH

&S BRI T R AR L PO 1275

2 RUHEFRBNREES T

2.1 BRFREEEEAREES T

SATEUN AR E T, R (DA,

=P+ L—I,— 1)/ (Ln— 1) W] do/dt=
0 fE AL, MR « HERERS. BT BE
L0170, LAY I, + L. <P, +L<I, + 1, BHZia e
RATF LIS

FpAEPAL—I,—L)/(Ly— L), M a* =0
Heo =1 BWMRERS, HPHP,+L—1,—
L)/(Ly — L) <B<18t, o =1 £ ESS
(evolutionarily stable strategy, HALFRERIE) ;24 0
<B<(P,+L—I,— L)/(La— L)W, a* =0 &
ESS.

BRI Y a=0,1 8 = (P, +L—1,— I.,)/(L,,
— L) %300 B BB B2 Y E B2 R A e 1.
2.2 TiARBHELEEES T

i AR T, R (D 50

. A—20[In—L)+P,+L—1,—I,]
Bl =@ (Py+Ln— L)

BHERATIIR A
det J=(1—2a) (1—28)[BIn—Ly)+P,+
L—I,— I Jla(Pnt+Lo—I.)—
(P ot Ly—IL)]—af(1—a) (1—
B (In—Ly) (Pu+Ln—1I,)
TR IR
tr J=1—24) [fn—Lw)+P,+L—1,—I,]+

2 o=Lpt+P o1/ (Lat+Pn—L)E,dg/ds
=0 ER WXL E pBMERERS. HTF o€
(0,17, ff A P <P, H L.+ P.=>1, B8k
P'w=Pu A Lo+ P Wo<<L. BOLE, SRS L
k.

% 0FALn+P =10/ Lo +Po— LR, =
0l B =1 BB MRERS, K 0<le<<(L,+ P,
—L.)/(Ln+Po— LB, B =0 & ESS, %4 (L, +
P o)/ (Ly+Pn—IL)<<a<l i}, =1 2 ESS.

ML 8=0,1 B a=(L,+B',)/(Ln+Bw)
i, T2 5 R LR R R e 1.
2.3 HBHMTHESRENELREES T

RIELL LT, ROMKXCOHABMELEH 5
ARG 2, . 0€0,0),S(1,0), T, 1), P(1,1),

Lo+P 1, P,(AL—L—I.\ .o .0
QP =) BiIREER

AT 5 FIR 5 SR . MR L) T B R SRR HE ST L
SRS R ERE T TR R ST ESS. RGN
TLECAE

all—a){I,—Ly) ]

(1_2‘8) I:(X(Pm +Lm_1m) - (P/m +Lm_1m):|

(1—28) [a(Pn+Ln—I,)—
(P wtLo—IL)]

W O,S, T, P X 4 N REp 8 S Rt E
¥, % P <P.,P,—I,>—L+L,=—L,I,<P,+
Ly Pozly—Ln(I.<Pwt+Ly ,P,— [, <—L+
L (Py— I+ L<I) » 4 5 A BT R Bt A 45
BN 2 .

R2 AT RBHERNBELREES

Tab.2 Evolutionary stability analysis of four partial equilibrium points

det J tr J
N % Qi:‘
e R e G %5 fie
0(0,0) — Pyt L—I—In> (Pt Ln—I) + Py+L,—I,—P', e Bl
S(1,0) — Pyt L—I;—In> (Pa— P + I+ In—L—Pg+Po—Pn + TR
T, (Py+L,—I)(P LI + P,+L—I,—I.+Pn R g
P, (PgtLy—Ip)(Po—P') + I;—P,— L +Po—P, — ESS
m m b
BLS HRRARE R, PR WM . RS T BRI dg da

F & PQ,D , BIBURRE BT R B I B KA i
T B REARA TN H T B B KA =N
100 %0}, R BB AR ES.

L.+pP,.—I, P.+L—I.—I
5 r_tf m m m g g m :H:
Xj‘ﬂ:n\\ Q<Lm+Pm_1m ’ Lm_Im )9 N

e A BESE I F ILAOHE 2 LA R J= TR A 8 o Hr ik
HIT, A tr J=0. ARSCR AT 3o o0 Mk i .

Bl—p (Pu+La— L) ¥ Q S AREAT
dF (@) _ (Lu+P'u—I) Pu—P'w) Un—Lw)

dg (Lp+P,—1,)?
3
dH(@®) _
da
(PAL—1,—I) (—P) Potlo—l)
(Ln—I)?



1276 [ 5F K 2% % A KRB %

Bus

N P o<LPp [ <P+ L., [ (<P, +L,,P,— I,
+ L. 45 F HAS R R ETAL KRG KDY
HIE W Q RATE T R,
& LT, R RSN A AL I LA 2.
ﬂﬂ

7(0,1)

P(1,1)

R
S(1,0)

0(0,0)

2 REBEEDHTRUHECLE

Fig.2 Dynamic evolution phase diagram of overall system

2.4 SRERTIE
2.4.1 AEREEA T

L BT, 4 4 AR (OP n < Pns @
L,<P.+L..QI,<P,+L,,®P,—I,+L<I,)Id
B SR BT . RG] LLB BB R IR RS B AR W 4
T O R R S R 5 A 2 B AR A A
R E R &M, T 7E E R T
A& Fea% B BB S5 RE iR, X TS
XU B R R X Q. R BT %®
ANURT LIS AR, 3T LA 3 T4 46 O A B BURE
AH 37 R 5 S BUF R BT, gt S AR
HI5IA R @, B0 By 48 BUR W icgs /N T 8]
HeZ BB E I, BUF BRSO AR5 14t SR TEA
FEah PO R B AR TSR 3 7).
2.4.2 SEMBENER S PE AT E R R

HMEBA G AL 2 IR B R R AR Ak, FERH B B BT
Mgk 5 AR FE T G R SRR KR
AN SR GRS R 2 W e, T X S R
ALY, M LA 3 B e, RO, Pesk & fE
FEARAS A A Al W 25 A ) » BR P, BRA.

BUR PR R T A —E R AT A 2 IR 3 1. 5
Bih 1A T L 2 B R BE R e 1 Ja TR0 O # PR YR
& S FHRWRE N, B8 Fl L 2B B S
FH S EERTAIFAEE EIE R, B,
] F g Al BUR AR B 2 sl s, B P, w4,

HREMBOE YW LUFEMEN F2EXR, —~B
T H “ S 80, HA Ok e LAAS & 5 B ot O ) AR A
KRR T H 52 Moy XURS: , B L, L., #EARA.

XUHEFEH 4 DRAAFEIRL P ST, A
e LA B 1. DL 4 i 3 e , Bl G B R EEAE
WO EE I T R AR BT T R I 2B K, W i 4 B
AR B F R BRI B R BURT T R BT 18 i 1R Y
SR VLB, T W 2N T 3 4 Y 1 T )R BB PR 3R
7K.

3 (hESHSH

S T LA AT A [R5 ) R 2% Y A R A, AR
LA A AT 23 AE AT B R SR A G 4R BT B
RERY, FIFHETF Agent BRI HF 5 Netlogo
BT AL TR 0 F L
3.1 (FEZXGEMEmMAN

TE“BUN- T " P R # 5%  Be s AL 1 R o, B
WE5FENE G=U,.P,,P. L), i35
FHBEEA M= (LusPu,P'usLa). ¥ E KR
FEI5 H 358 B R 200 27T, R IR R I EE
A ST SR B Rk L B T TR

I,,1,€[0,200]; 1,4+ 1,=200; L=L,+L, €
[0,3007; Pgs P’y Pos P/ € 10,3005 Iy In» Py,
P'ysPus Pl L NI AZT7 B KR 1 P
=P.rsL.=Ls;r€ (0,+),s€[0,1),a€[0,17,
be 0,157 s0a,b WK 0. 001, 5 F AL E A
AL R AR,

3.2 EHHESXE

I ST asby Insry L ESE0WAEL
XPRUHT RGBS RS 2 B2, 5 SR AN 3 .

3.2.1 THGHHE R EXET#5E KU 5 1

T BR324 T 8 e B U B A 5
B CE AR RN R S ED R /INAT DA £ U % 5
RS, 1352 5 Jr £ 38 3 R B A8 it 4 8 T X LT
H g 15 DL & 7= A R . TE LA S BARM B E TE SR
VBB :a=0. 8,5=0. 5,r=0. 8,1,=100, I, =100,
P,=170,P,=150,L=120, Mii B ILEK b 454k
A PSR R ST W s AR A AN B 3a. B 0T 5%
BUAHTR] , SR BT Al as A8 A0 DA [R] (B 3b,
3g [FHD. mERI, TR E R B 1 2R
TG nT DR AR BURT BB RURSY , 72 8 % R BB AT
% IR o 45 % R I AR AL A K. UM B X3 i
R AT VB AR T | 583 AH SR AR A
PR Tl A T A AR B T S 4R 0 R B i .
3.2.2  WURFBRER KX $ 5% KBS o 5 1

BUN R R IR AT REEA R TR E R



HeH

15 20 25 30

a BT RE XU 2R

0.8¢

5 10 15 20 25 30 35

¢ TS B GBS BRI 32 2 1) AR

KRB LEH N EATUAT BRSO R P i 1277
IR ST
s 40 fi s
SA40F P T —
& r"_ ,’ I/ a=0 "\
gﬁ r i a=0.2 \_\_ ______
w3 ) --a04 )
X i1 ——a=06
%20*‘ ) —ma=08
,lg 10 /’ —a=1.0
1= S
!

5' 1I0 ll5 2IO 2I5 3IO 3I5
BV
b BRI s KB

0.8¢

________

e
=N

ARTIWEE /LT
f=
=

R
)

0510 15 20 25 30 35
LRV e

d TG BB T 2 i B

SOF e
R /70 5 .
ot § N 3
@ % | ®
B30f =05 N N =
Ellé [ T0 % E
20! -- 1.5 T < 20
§ : -—r=2.0 =
10H —-r=5.0 =
| —=10.0 ¥ =
P Y AP It S oll—=L=300, .
510 15 20 25 30 33 510 15 20 25 30 35 40 510 15 20 25 30 35

e WUaR LU ORI 2R ¥ B2

{ Wies Hh R %) i as 9 B2

g SR U7 Wi 25 T8 )

3 TRESHEEW RN
Fig.3 Effects of different parameters on payoff of agents

. AL S B E R E R 6=0.7,5=0.5,r=
0.8,1,=100,I,=100, P,=150, P,,=170,L=120,
BN R FE BN & o ARALET, TS B R S L F » XL
T2 A AL an il 3b. pi AT, BUR PR K S H2 = )
U5 RS 25 0 2 BH S 38 . BRI 1k SO 1 i 30 e S %
SN B 18 S A BUR T 30U I IER R 0 8 3
O 7 538 o 1 B LR BT 3R, B I AT
T H w4 TR T ARG PR
3.2.3  TIH BB B R 5 e

TS R B ) /N T 2 T R T 142 it )
VeI 5, S S R BUR AT 3 AR R R AR
Pk BB EE RN a=0. 8,6=0.7,r=0. 8, L=
120,01 IysIms Pys P #AEA 4L, 1,41, =200 {2

FAZH P, 5 I, Po 5 L. IEAHSR. IR lag %
(BHWAR 5 M R B BB H AR R (7 B 4528, 1
B 3c F1 3d . BRI, A 24 R BT AR BT
B 25 %% 90 Y0 U i 2R M E R, H 2T T
BEATHCBEA A 23 ) SR A8 B i BT 9, RO
I T 3 e B AR AR AR R A RUBS:, T L BURT & JE A 2 BT
W RE AR T 3 MUK, KRB RN T 5 A B 8 R
Tt X F O AT 3 O XURAY , T BT 47
A B BT R BR REARAT e RS A L BE A O XL
N,
3.2.4  EERFERM B BT U A 1 BT U
W 2 HZR U5 W AR R IR
B R FE A T 45 B - TR A 4% B U ) i 2



1278 [ 5F K 2% % A KRB %

Bus

bt 8%t T S 4800 TR R SE At 1A 1 AR AR PR AR W A B
FEAE . K S BE E N :a=0.8,6=0.7,5=0. 5,1,
=100,1,=100,P, =150, P,=170,L=120,%%7 r
X BT W 2 S e, T S 4R B ELI R i U Y
sz BIEE N 3e F0 3f foR. HEIRTADL X T A A
A, 2 AN BT 25 3 /N T B R EEAHBE
T FIRM AT A me 1 2 A5, B <2y, L HEMG I
FRIL BB R RN ; T 2 7y = 2m, I, W FEBL
JAF PR AT BB AR I I L T AN B R B Rl IR RE 3R
%‘%jﬁq&ﬁyﬂﬁ m 25712 Hﬂ‘, Eﬂﬁﬁllﬁﬂ%%bﬁﬁuﬂ
AN RO T3 PR AR R R LA R . T D0 K R R
F B S] SIF ROk B B A TR, B A
Fot 2 5 WA AL oo MRS A5, At SR A 2 R TR
A 2 Ay AT SR S R R R T AR B R
.
3.2.5 T H SR WA S AR X U WAL AR Y S i
HORHERH R T H 2 W i) 458 2 41 R ““ 5 i~
FEA R AR AL, B A 2 XU 8 58 AUBs:. R i =
BB E N :a=0.8,6=0.7,5=0.5,7r=0,8,[,=
100, I,,=100, P, =150, P,, =170, 434 L #784k%}
XU WS B2 B R A IR L BT H ) Bl
g, XU s AL an & 3g Pz, Hy EAT
0, IR E T AT RE IR BN T BB AR 8000
I XLy T S B 349 4 ) o R M2 TG A g o 2 D)
23U/ T LB R R, Wi A )N, (B A R R K
18— B W 5. PR IHG EE R Bt 5% Tl 9 B i A
FE IXUB: L AT BB/ MR B R

4 Z5iE

A2 30E i B 1) BE BN BT A - QBUR
HIBCR K EFRFOKF ST R R B R Z E a4
RSB E AL R R BB WA ARG 2348, ZE T
X R BTl e A T A3 A X P T A A R
PRI » 50 0 S8 TR0 AR % XU 7K - R T 3 88
BRSPS Q BUN — & it AR A BB HA AL
SRR B XURS: » EL REARAIE XUy 8 e B BEBE AT 5 ©
TR BE ) L B R A Tt 15 B A A A0 U 1 O
SR KR WX Bk AL BEAT o » 2 T R i 5 R ¢
R AL, T R BRI RN RE LT A 58
R BRI BCR A B2 L 8 59 DR SR K DL 3R B HE LA
vt 8k B B T AL 2 e T 1) R R T
Beml Y BUR ) E BRI S 1],

ABRTE R A~ AR T - O 7 18 15 i S5 B AR I a6 2

FEIYE BT S 5577 I XU R 45 7 REHE LA 25019
BBAILA o [ BURT AL 4R 1oy BRSO S, (675 30 2
[ A ) & T S R 7 16 R s QIR AR L 4
AN E RFEM B R T W E 2 &L, |2
UAHEAT SMEE . RERB T AR OM
FLETAR T 58 35 R AR Bl BT O L BliE R
U BT RS A OB B T XURS: A PRI
AICHY R IRAET » R REBUR Y BOR B Bk
TRBLAIT SIS 515 DU B R FE A Bt 3 A BT A X
FRIREIR o T B 5 8 [l LS M 2 B 1 L B 7R AL L BE BTN
BB IS, R A J5 25T b, W13 44 I 24,
ZE AT BRI R SEBRE 0 » LASR IS BE R O 2528

S 30k

1] a3 E i B B e i sl o i 5 ol FE AR 2L CL /7
PP IR BT 2 £ A B TR AT 22 £ 18 SC & (2004—2005 4R
B dbm hE#R B2, 2005 46-62.
HE Baizhou. Institutional barriers and institutional change of
China
Investment Association Winning Research Projects Award
Proceedings ( 2004—2005 )
Association, 2005: 46-62.
[2] BB PEETERBERERMRERAIFH D). &
W PR, 2006.
MAQO Tengfei. Study on investment and financing model

infrastructure investment and financing [ C] /

. Beijing: China Investment

innovation for Chinese urban infrastructure D]. Changsha:
Central South University, 2006.

[ 3] Kessides C. Institutional options for the provision of
infrastructure[ M]. Washington D C: World Bank Publications,
1993.

[47 Kirkpatrick C, Parker D, Zhang Y F. Foreign direct
investment in infrastructure in developing countries: Does
regulation make a difference? [ J 7.
Corporations, 2006, 15(1);: 143.

[5] LeitmannJ, Baharoglu D. Reaching Turkey's spontaneous

Transnational

settlements; The institutional dimension of infrastructure
provision ] |. International Planning Studies, 1999, 4 (2):
195.

[ 6] Banerjee S G, Oetzel ] M, Ranganathan R. Private provision
of infrastructure in emerging markets: Do institutions matter?
[J7. Development Policbeiy Review, 2006, 24(2); 175.

[7] i, BEH. SR TREENARGE —KATRYE
B S LBRMR RN EXZ—[]]. HELFS5EH, 199
(4): 21.
ZHANG Xinchuan, XUE Chuanzhao. On the systematicness of
large-scale project management: One of the large-scale project
management theory and practice research series [ J ].
Metallurgical Economics and Management, 1995(4) . 21.

[8] Ammar S B, Eling M. Common risk factors of infrastructure
investments[J]. Energy Economics, 2015, 49.257.

[9] ChouJ S, Pramudawardhani D. Cross-country comparisons of



HeH

&S BRI T R AR L PO 1279

key drivers, critical success factors and risk allocation for
public-private partnership projects[J]. International Journal of
Project Management, 2015,33:1136.

[10] A= |iTEmtREAMBUR HEIM]. B¥. WHEX
2 HAR#E, 2010.
ZHOU Jianliang.
infrastructure privatization[ M]. Shanghai: Tongji University
Press, 2010.

[11] ZhangS, Gao Y,
infrastructure development in China: Institutional analysis and

Government  regulation of  urban

Feng Z, et al. PPP application in
implications[J]. International Journal of Project Management,
2015, 33(3); 497.

[12] WZRE, BUHL. 340 &3k B FRE TR T ml 5 AL X
FEMBARI]. SUAtadm b, 2014 24.
PAN Hongsheng, HUANG Minghao. Some developed countries
infrastructure financing mechanisms and their implications for
China[J]. Comparative Economic & Social Systems, 2014(1) .
24.

[13] Zhang Y. From state to market; Private participation in
China’s urban infrastructure sectors, 1992—2008[J]. World
Development, 2014, 64. 473.

(38 1204 77)
5 4hig

(D hFRAZ W ER LRGSR, B
RMB R W L7 %, i 58 USSR S 3t
e 245 3 31, 7 mm, B K58/ M2
15 17. 3 mm. AR 7555 S5 E LI B B A
BEIR 5 SR F o A5 TOHR 0 R A AT B 9 B ) 5 i ) 3
Bir R AT ORI, GOIE T #E3R I JLAB SR % 4
.

(2) EREEHE TIHER S WHESR B & (94 s
Mo FEERXE RG] RS SIS E T
PR GEAG R T A BB AR LA LR S AR P N 1 2
#3231 i TARRAUN 0ot 68 i) (7 RS 22 HEA T A2, A
Fe b SR G E ARG R AR 3h 1 S BT R K
¥&.

(3) EMEEMNE L5 EM EAE X R4 518
o i) SZHERE R A BRI 250 B3 PR 25 4 7 g b i
2 0. 3, HoXH R SCHEEA M LRI R AR .

SR

[1] THR MEEE=AMW%. PO KEERMSHERS

[14] #&E, HWLO, REaE. ETENERR NG SENTHN
HALLT]. REEHEM, 2013, 22(6). 828.
DU Jianguo, WAN Yahong, HOU Yunzhang. Study on behavior
evolution based on the risk attitude of the supply chain member
[J7. Journal of Systems & Management, 2013, 22(6), 828.

[15] £FH. ALEMRERBMTSEMELD]. WH: RILHE
K=£,2013.
JI Yuzhe. Research on the reform of public infrastructure
investing and financing system [ D]. Shenyang: Dongbei
University of Finance and Economics, 2013.

[16] HEQ. HFRESFEELF¥IM] L. 8 =545,
2004.
ZHANG Weiying. Game theory and information economics
[M]. Shanghai: SJPC, 2004.

[17] Friedman D. On economic application of evolutionary game
theory[J]. Journal of Evolutionary Economics,1998(8):15.

(18] EAFE. RETHEITLEIMI. 3 iR 3T BF Il R,
2006.
WANG Zhongtuo. An introduction to system engineering[ M.
3rd ed. Beijing: Electronic Industry Press,2006.

N U U R e U U U L U U U U U L g U e e U

it 5B % [T RHREER: AABEM, 2016, 44
(4): 559.

DING Jiemin, HE Zhijun, LI Jiupeng, et al. Design and study
of super suspend curtain wall support structure of Shanghai
Tower [J]. Journal of Tongji University: Natural Science,
2016, 44(4); 559.

[2] &+ ARKREGERAR. CSIAHSHFMZ]. LR txE+
ARERAHARB R F] , 2005.

Civil King Software Corporation. CSI analysis reference manual
[Z]. Beijing: Beijing Civil King Software Corporation, 2005.

[3] Dassault Systémes Simulia Corp. ABAQUS user’s manual [ M].
Providence: Dassault Systémes Simulia Corp, 2010.

[4] Bazant Z P, Baweja S. Creep and shrinkage prediction model for
analysis and design of concrete structures-model B3 [J 1.
Materials and Structures, 1995, 28: 357.

(5] THRE MEE,22AR,.%. EEPLRESERFER L
MR T8RN [J]. #MEH, 2013,4320): 6.

DING Jiemin, HE Zhijun, LI Jiupeng, et al. Several key issues
of analysis and design of suspend curtain wall support structure
of Shanghai Tower[J]. Building Structures, 2013, 43(24); 6.

(6] TiHR HE, 2R, %. BP0k RS LW e
FESWRITLT]. RS, 2013,43(24); 12.

DING Jiemin, HE Zhijun, LI Jiupeng, et al. Analysis and
design of key connection of curtain wall support structure of
Shanghai Tower [J]. Building Structures, 2013, 43(24), 12.





