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Abstract

The government guiding fund was set up to solve the problem of market failure in venture capi-
tal. However, the goal difference and interest conflict between government guiding funds and
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venture capital institutions lead to the principal-agent problem. What measures should gov-
ernment guiding funds take to balance the relationship between “policy” and “marketization”
and solve the principal-agent problem? This paper constructs the evolutionary game model of
government guiding fund and venture capital institution, and studies the strategy choice of the
two main bodies. The balance point of evolutionary game strategy is simulated, and the influ-
ence of profit concession and punishment policy on venture capital institutions is studied. The
results show that the ideal state of weak supervision and investment can only be achieved at the
stable equilibrium point when the profit yield of venture capital institutions is greater than the
difference between the excess profit and the penalty. Only when the incentive and punishment
measures of government guiding funds reach a certain level can they exert a restrictive effect on
venture capital institutions, effectively solve the principal-agent problem and promote enter-
prise innovation.
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1. 518

BN AL SEOLAIHT A5 R R R R YIRS, SR B HERS, W E G B .
BN B A 5E (1) 77 XAHEB I B AN AT R R . HENE AR BTG BAKIFR . BRGS0 A
AR FECT gk R (1] [2], BEapbeh i LI 211 5 4 755K N T SR B Al Fl B 1
)RR, RO T BUR 51 5384, R A B SRt 2 AR R W0 Ak, RV B &AL AR,
51 G2 St 1) RS B i A AN L R BB Ak, PR AL S PR URE B AR . A 2002 4 H [E 55— I
5SS AN IR R 51 BRSO LK, BUN S S8 O AT 20 AR, MBLEHT K.
AR F R T B (B o, B 2021 4 6 HR, B NSLRL 1 1437 SCBU SRR S, BUR SIS 3R E T
5 REGAS] T 24,666 12N RT. 7£ 2012 43 2021 FEHAMR), BEMN T 1262 57, H & SR
T 23,859 12, HAEWKRNHIED]T 26.36%FH1 46.21%. {HEUMN 51 T34 LA LBIBCE Hir, &
G T TR AR A, A3 1 = KU AL [3] [4]. BURF 51 S MBI BEE ML 2 181/ B AR s
BRI 28 ph o S BUZATARER 0/, AT BELAS 5% i 1) i R HEE R 0 1 4l [5]

BUR 5l 35 e — BAE N RS, WS HARA S PR S BMP AR 3 2 4, RAEeN RN E HE.
WU 51 A WL H bR Bl it 2 58 S48 m) XU SE Kl a4k, 51 S X AH K, %m%%%ﬂ
AP, BARMEMBEEYE R K. AN S B E R e B bR, SOl sties iokih, B
WG B 3% T FE 3% 4% BTN SN 2 S BURT H AR R BA XU AR T, 3% 2 [ s = A T 484K
AR TR R R ARBE N A, BUE “BURME” R “Timih” Z IR 06 R AT B 7 AR 1 i) i

BT BRI, AR T A REE AR, WEBUM G SRS 2 [
TR, AU 51 525 8 NAZoR BUEFE T i R e R FCAEE i) 8, @ik v L) 5 48 S U T BURF
%EﬁAﬁ@ﬂ%ﬁmW%ﬁ%ﬁ% FEAA 45, R Matlab 3047 08 77 20— P B IEBUR 5

&5 5 P a E AR 12 LR B TR A AR R, B S A9 tH AR SCII S5 TR RO SRR 1L
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2. kA
2.1. 5| SEEEENE

WU 5| A ARG 5] Ak, RIHBUFH BT, Wl T BUF AR 3R, ALLERNH
(1, DABAL s SE J5 2 5 T B ARG B BORT B BIL XU # B J , DASCRR BINL Al R JE (0 %
W <o WU 5153k & m] DU W BB S AT AT T 51 5 5 240 2 BE i ek Gl Ll R B S 1o A, 2
e B e RCR[6] [7] [8]. 2005 £F, [ 55 Be M-8R G AAT 1 (BN TRV B AT IME) Wi
Il SR A 75 BORF T AR BNE 858 5] 2k <, TR AU 5] S B g A JR R

WU 5| AL G R AE L BRI 5 T, B — REURTE, HWOTI HARARY T &A, T HES) mH
PR, A AUET . wl, BRI SE DT TR A RS SRR I, BUR S| T (R E)
BRI A R f AL fI R, SR R A AR HI[0], HIsERR LIA IR AN S H B2 )
BB E B BNE B e (72 ), AEIETIONLI BN R RS, —BAEARBR[3], X
FEARIT KA S A B AR, A PRI B S B RHIALAE A, (RIS BUR i 2 AT BT[] -

2.2. BUFESHIRME S EIRE

VP2 S 0BUN 5| SRS M5 SFRNHAT T, (B TA—8N4L, BUT5 S5 a0 55
DX R B O A T, HESIWIOI A E ARG, RIESI IEM, (R0 K+ [10]. 4
FEEAG G NI, BUR 5] S RE NV E N 5] S AE B8 [3] [11]. BUR 51 S5Ee/E R —F
FER AL 77 20, v DU AR A GNP BB MU R R N5, A B TECA BB T . FE B G #H ,
MBUN G SIS AT, AT B A BRCRE R, 1] LORHE B SR TR A AT L A A,
AHTHEL LK TG, M HAR R SUR P [12]. FEANBUR 5] T3 G WL g inxt B 45605
A AP AT SR BIME AV B T o G RNE B13E % 55 3 4 (Innovation Investment Fund, IIF)IH , #HECT
BN RS, 1IF DU E R 5 T AR . TSR B S m R A R [13] . JEEVR A R EAK
AR X AT T4 58 T ABACHEERR AT, (3 KO A R R, HEZDZ B i KA Q& ik [14].

— U UL T BUN 5 SRS EF SN . BUR G R0 5] T RBAEA [ 44 2 AE A B3 2
S AERNEAR TR R A 2 PR AR BT L, ARGV BT K VR IS Ay, WL BUN B 3 e A
A5 SAER[15]. BN 5| 354080 51 FIEEA 1 SN ST £ m R AL, EARE S 545
A RS A X EA Y R AR, BEARES] SR R A AR GE R R m R Ik [16]

B 5| 354 BAR— R LR T SRR I, (A2 S WAAAESE —ERRIRE. F—, B
W5l SRS Z — WS SRRk mZE, MMM A TR RE R KE] [10]. F=, BUF5IS
B4 5N BN Z MAAEZFEARE R &, BUR 5| SEEEAE A IRA KN 55 S 2445 LIk B A E 1
MggE, EEENF VR ZIENBUT BEE B AR —2, 3G R Z R o 32 B Ho A 25 U 5
SHEGBLWIE[LT]. AT AP E B R BARMR, ZMZRR R 8, 358 S5 N3 5L G5 St
ANl BUR 5135 4 AE 52 BRig A n] DU I SEUsh A A ST L 20 s NP BB MU 47 9 [18] [19]

2.3. XBkIFR

WU 5| AR H T BCRYEM T2 AR, (L BE6 I8 A W U0t 6 51 Ak 2 B oA T 372K
R, (H— 28223 L T BUR 5] RS AR AE ST N, RN BUR 5 S5 S A BN BB AL 2 18 1 H
PR R P AR A, B IRBUT 5 2GR . BUR N ZE S & 2 R 20 R L i R FEAC
B, 5135 ER eI, (EIEHANE . FT DA SCE AL 38 1 75 VA FCBUR B A A R EUR 5
TR MENY BB Z IO L
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3. RUHEFERME

B 51 53 4 H R IR 5 A A RO B 4, AR B LR B BRI 4 B ) T R AR Al
MR, MRS 5] T4k 4 58 St a) WS ER = BT 2l . BURF 51 SRR SR RIEAHLHIM = 58, &
BHHEZRON R BN RIERNB) 12 5106, WA S5 MIRGEMET IS8R, T
I, ASCHR LN R

BsEL: ARSCHITEA 2R E AR BUR 5| SIS RGN, P 35#2A R I B AR R R
FFAE . BUR 51 S G MAN AR TEHUE SR B A—3, BT 5| SRS RIES &2 A n FR, 5hnvE
H 5| 5 B E U ) KA B AR LB RN UGB SRR R, EIEER TR . W
HWHARZ R A T RS, AN RN TRy T R H AR IS S BURFBOE B AR, M BHAS 5%
IR 1) v IRV P A8 Al o

BsE2: N T IRRTATARHE N, BUF 51 SIS 0D R MU R EGE R FAE LS. BUF 5 S 4
BRI RS ORI M IR o BUFSI RRERESERIEL SRR, 1ERT HARE AN,
B CABURT 51 528 4 R T ARIE RS AR 5 Ry o MU 51 S S R A “amin " MSRBEIT, 55 ZEATH I AR
Ce o BNV TN FL REBUR H AR HS, A] AR BUR 7 R AL 2 RUGEL, AR 75 B4 R BURF 51 S 41
EFIR. ANV BN A TL RO B AR BT, BUF 5 FIEESETTNP, RIBUM 51 555 &R s i i 7 i
(s AT, [E I B TR BE T, 1SR SRS, YEUM T S AR “T I ANk, B
W51 FHE IR E AN aCy » X T AN BN ETI NP, o (0<a<1)FRRERE, 55K
ESQIERFIR Y PO T oLl E A

B43: BN EH U ] e S IEAEBUN 51 SEEEIBOR B AR, $ 8T E80m R 0w XU A anlk, ]
REt T A SR, 1ERFNER A, KBS R S, AREFIL. I E B AN
MIPRFP SR RE: R A AR o ANEEEEEHMSRE “ARR T BRI R, » 2 EBBUN 55
FEMIATT; MO TN REL “5 587 RIEET, SRR R, - M, MABDER B AR ok
AR TT AT Il A, BRI S A S5 U 2% B BT S (A A 2 o[RS BT LASRARIEUR AT LEFIR

Bvscd: BUN 51 FHERI “SRIEE " RIKIEE X (0<x<1), K “55E"” MBHEA1-x;
BN BRI 457 S IRER Y (0 <y <1), REL “AHET7 MR RN1-y . HRHISERE
DB,

Table 1. Related parameters and definitions
F1 HEXBBRENX

S8 E X

Rs WU 51 3 & RENS DRIE RO R A

R, AN BHURE “ A3 A I as

R BURF 5192 o0 B BB 1L R

Ce WU 51 3R HEAT IR AT M A
L BNEI BN 4B WA BURF R AL ¥
P WU 51 3 22 0 BN B B ) e R 1

S GNP AR GRSk
M AT WU AR 2 B KA #5 5E FiA HR O ML 2 A
@ WU I M 52, AR ¥ B (0,1)

X BUF 51 FREGR I “RIEE " SIS AMR

y BN BE IR “ BBt S AR
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Table 2. Payment matrix of evolutionary game between government guide fund and venture capital institution

2. BT SEE SR SRR B T35/

BNV FEHL(V)
BT 5] 5:5£4:(G) —
B () AHH(1-y)
B 5 (%) Rs—C,+L-R, R, —M +R R,-C,+P-S, R, —P
555 (1-x) R,—aCi+L-R, R,—M +R Rs—aC.+aP-S, R, —aP

4. BRFS| SEEME I BN MELEBES T
4.1. BRI SEEMEL %L FZV AN ERIzIES
BUM 5 RHE R “sain i 1 “S5IRE” SRRS AT RIS I RS R 2 2 U, Fl U,
Us =Y(Rs —Cs +L—R)+(1-y)(R; -C; +P-S)
=R; —Cc —y(R-L)+(1-y)(P-5)
Ug, (Re aCg +L—- R) ( )( -aCs +aP - S)
=R; —aCq —y(L-R)+(1-y)(aP-S)
4 Q) F12), v DSBS 5] TR &R HIZZS T2

F (%)= 2 = X(Ugs ~Ug ) = X(1-X) (Uss ~Ues)
=X(1-x)[ Ry ~Cs —y(R-L)+(1-y)(P-S)
~{Rs —aCq —y(L-R)+(1-y)(aP-$)}]
(1-9)[(1-y)(1-a)P-(1-a)C, ]
BNVAR BRI “H5E 7 R A FEmg Pk A3 I i 28 40 790 U, AU,
Uy, =X(R, =M +R)+(1-x)(R, =M +R) =R, -M +R ©)
Uy, =x(R, =P)+(1-x)(R, —aP) =R, —(x+a—ax)P (4)
G R)HI(4), 7T LIS tHBINMEHE BT 5 1 B 28 07 7«

F(y) =(:i_)t/= y(Uv1 _ljv ) = y(l_ y)(uw _Uvz)

= y(l—y)[RV -M+R-{R, —(x+a—ax)P}]
=y(1-y)[R-M +(x+a-ax)P]

4.2. BRF5|SEEMY KL SEHAMREIRERE SRR EL S

R4E FIR T, B TR R Gk B ShAS, LSRRGl
dx

F ()= = x(1- )[4 y)(1-@)P - (1-)C, ]

F(y)= g{ (1-y)[R-M +(x+a-ax)P]

@

@

=X

i
;é

DOI: 10.12677/fin.2023.133042 439


https://doi.org/10.12677/fin.2023.133042

FMEF

2 F(x)=0 HF(y)=0, W{zsi h RGN B 5 (00)0,1)(L0)AD(x > y ), Hp
M

FR 4 Friedman [20]3& H 18 5 58 5 22 G (0 HE ] BUHE B SR 0 Wr AN S0 467 s i A e e, R mT DRAE R G4
oF (x)  oF(x)
J= OX oy _ [au aizj
OF(y) oF(y)| \ax ay
OX oy

8, =(1-2x)[(1-y)(1-a)P-(1-@)Cq ]
a, =—X(1-x)(1-a)P
8y = y(l_ y)(l—a)P
=(1-2y)[R-M +(x+a—-ax)P]
73 R H AN A s T BB, N3

Table 3. The Jacobian at equilibrium

3. HE BRI EEAERE

) 5 a, a, ay ay
(0, 0) (1-a)(P-Co) 0 0 R-M +aP
(0, 1) -(1-a)C, 0 0 M -R-aP
(1, 0) (1-a)(Cs —P) 0 0 R.M 4P
1 1) (1-a)Cq 0 0 M—_R_P
(X, y) 0 X Y 0

R Cressmafie xS S48 a5 R ARG e PR AR e TR 2], S RS0 s R A T AR«

@® Det(J)>0 HTr(J)<0, XS s AW BERE E IR

@ Det(J)>0 HTr(J)>0, MR RAFE:

@ Det(J) <0, X RLIHT R

Det (J) A Tr (J) 735 e nT HLAR R AT 41 QA

R 7 ARG SE PR AR UERN 3, T A (X5 Y™ )RR AR, T2 s AN R T A A R SR Y
i R

EHL: fFE— Do FHR=M-a'P, Za<a i, R<M-aP, FARHLP<Cy, MELEE
SR 207 1192(0,0), U 51 33 AN GIME % BE ML R IR SRIG A A R (S5 I, ARER), BRI 5
RENE T4, HAMGLEIE L. P < Cy WA HBUF 51 T3k &0 NV MU B 12 IRBGE H Fr
BBAIE LS T BRETT/N T BORF 51 T2 Sl A7 M I AT b R ORI s B B SR e R R M
2y, EFHIRE . R<M —oP BWE QDS T ZIREGR B ARSEAT BT RALEA N T AL BB AL
A6 AR B KA R T AT 35 B8 I P DASRAS R BRI T BRIBSURT 51 3 B FE R A S I, RE % B ML 2
PRI AT AL AR M N B, FEFISRIRED N 2 B i 6 142 IR doe A By B DU 3L 5 B 2 X
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Table 4. Case 1 Stability analysis of equilibrium points

F 4 BRI1HE[RELDF
YA a, a, TI’(J ) Det(‘]) FaEh:
(0,0) + ESS
(0.1) - + AN e B a5,
(1,0) + + + + TFE M
(1.1) + AHiE L5
(X.y) KAzt
y
A
7 A
i
i
i
Ve
! x
0, 0 (1, 0)
Figure 1. Case 1 Evolution phase diagram
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Figure 2. Case 2 Evolution phase diagram
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Table 5. Case 2 Stability analysis of equilibrium points

FT5. BN 2 ESREMEST
5 a, ) Tr(J) Det(J) T
(0,0) - + A E - L73E
(0.1) - - - + ESS
(1,0) + + + + TFE M
L1 + - RHE - it 1
(x,y") AAEAE

B3 Ha<a'if, R<M-aP, MMP>Cy, VLI EAWEMTERN, 4ANH A RE S, BA
ARG TIEIEBIRE BN, ST AW o BRI SR E PR Hran ke, sAumhr a3,

Table 6. Case 3 Stability analysis of equilibrium points
6. 15 3 B m IR EM 2

Yo e ay, 8 Tr(J) Det(J) FaE
(0,0) + - T E - L3R
(0.1) - + A E - L3R
(1,0) - + A - L/
(1) + - A E - L3S

(X', y") ot

Hil4: Ha<a'ltf, R>M-aP HP>Cy, MAFRERMKN0,1), BUF5FEEMENLITH
SR A 2 ()2 (J9 I, $058) o BRI miA @ tE i in 7, SALARAZ N4, R >M —aP I,
BUR 51 2 EE G0 T 0L B U IR R T 3R BT 28 5 52 2 59 M0 6 T 10223, B AR T 3RS
WU R 5 R M RS R A BT DA BUR 51 S 2 S0 T QLS AL RS R T I AR, BUR 512

y
A
i x
0, 0 (1, 0)

Figure 3. Case 3 Evolution phase diagram
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Figure 4. Case 4 Evolution phase diagram
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Table 7. Case 4 Stability analysis of equilibrium points

F7.ER 4 ESREESN
Pyt st &, a Tr(J) Det(J) FasE
(0,0) + + + + AFETE 1
0.1 - - - + ESS
(1,0) - + ANE - L3
(11) + - AHfsE - i
(X y7) FAELE

R MA IR, HOYTEIR ISR B I 9 5 QL % B R A A B A BB T R e Al
BUR 51 3 2 G0 W IR AT B4 — B A AS, e MU iz iz (R aDL R A, SR mia iR,
fB05: HP<Co HR<M P I, I R<M —aP . BLEE RIS R2(0,0), BUSI SRS
ANBE BRI IE R M SR AL &2 (S I, ABEBT), BRI A e tE i in 7, St gRA AL 1]
5. P <Cq MWAEBUN G e TGN TIRERA, BUTS FEELRNGERE, R<M-P &
R QINE BT 58 T 53 BT 40l SRAF BURFLE /N T2 BRI 5 R A i U5 B3 R A R AR ) 5 i M
BT SRR IR T T, QDR TR FEA T A0, fEA 2t X8l T LA B 2 3
FEIEANE R A B W BEAT 358 o IR BUR M 5555, N EZANSBRA USRS LA T IR i
RACJE AT #5253 SRAG AR 5 Y AT 280, GNE I B AN 2 e P 58 R R AT 4l

Table 8. Case 5 Stability analysis of equilibrium points

7 8. 18R 5 HESREMSH
1 8 ay, 8y Tr(J) Det(J) Fae
(0,0) - - - + ESS
(0,1) - + N - L/3SY
(1,0 + - N ik - L3R
(11) + + + + THE R
(x",y") AAEAE
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Figure 5. Case 5 Evolution phase diagram
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Figure 6. Case 6 Evolution phase diagram
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Table 9. Case 6 Stability analysis of equilibrium points

9. 1B 6 E SR EMESIT
i’)]@f){—i a,; ay, TI’(J ) Det(‘]) ﬁ%%‘@
(0, 0) + - N 2
0, 1) - + N gy
1, 0) - - - + ESS
@ 1) + + + + AFEE R
(x,y7) NAFAE
5. BUE(FE D

51 BEHAETREL THELEE

XA ZROEATIE, AL L R AN RIS DL T SR, SR 12 F Matlab B SR g &2 1 325 5 FE 42
it P EAFETEOL T LR AR, SRS SRR g R . O B A5 R T IR 7~ 512, 7350
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Figure 7. Case 1 Evolutionary path diagram
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Figure 8. Case 2 Evolutionary path diagram
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Figure 9. Case 3 Evolutionary path diagram

9. 155 3RILBERE

Tre

0.9— N
0.8
0.7
06

B> 05
0.4

03

02+

0.1+

0

0 0.2 0.4 06 08 1
X

Figure 10. Case 4 Evolutionary path diagram
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Figure 11. Case 5 Evolutionary path diagram
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Figure 12. Case 6 Evolutionary path diagram
E 12. 155 6 BILIERE
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Figure 13. The influence of incentive subsidy on the
evolution path of government guide fund
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Figure 14. The influence of incentive subsidies on the
evolutionary path of venture capital institutions
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Figure 15. The influence of incentive subsidy on the
evolution path of government guide fund

15. BEH#MEST U 5| S SRR ZRR N

i
;é

DOI: 10.12677/fin.2023.133042 448


https://doi.org/10.12677/fin.2023.133042

ERLEE

Figure 16. The influence of incentive subsidies on the
evolutionary path of venture capital institutions
B 16. BEhANGXT Bl 4% AR (BRI HOFZAT

0.6
----- P=12
P 1 I P=13 |
—P=14
....... P=15
0.4 :
0.3 1
»
02
0.1 1
0+
_0_1 I L ! L
0 1 2 3 4 5

Figure 17. The influence of punishment on the evolution
path of government guide fund
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Figure 18. The impact of punishment on the evolutionary
path of venture capital institutions
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Figure 19. The influence of regulatory intensity on the evolution
path of government-guided funds
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Figure 20. The influence of regulatory intensity on the evolutionary
path of venture capital institutions
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Figure 21. The influence of regulatory intensity on the
evolution path of government-guided funds
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Figure 22. The influence of regulatory intensity on the
evolutionary path of venture capital institutions
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