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Abstract

In this paper, Matlab is used to simulation research
based on evolutionary game mode of technological
SME and bank under the pledge of intellectual Property
financing. The evolutionary game results are analyzed
to 3 different evolutionary strategies. Game strategies
are not converged to a stable value simultaneously, there
are the leader and later. Lacking of a stable point, the
simulation can also judge the approximate location of
the midpoint. Also in some cases, the stable value is
depended on the initial value, and the order of size of
the stable value is not entirely dependent on the order of

size of the initial value.

Keywords: simulation research; evolutionary game;
technological SME; The pledge of intellectual property

WE

AL HEIE T Matlab 35T AR BURITRAT S5 8}
FA N AR R SRR AT T 07 2O, 23 AT
T 3 R AL SR T A AL SR 45 R R I

© Atlantis Press, 2016

GEXUTT ISR FFASE R I OSBRSS E#4R
A7 “JEHEE” o AEBATRGE AR, T Blil
SORITEEEL | NN PN A R Yy &2 ¥ (5 St/
ReE (IR TR T SRE, FLRE I I A
T SE R TR RN .

R 7B L ST
PRI

R 0

1. 3%

Bt ok 2 B (R RN b S N A TR 5 — AL R 14
AR, s 28 e /s Aol £ 3 R 28 % 5 T IR R R
A HE, AR A3 SR [ )R [ 558 P 34 ) F 2
VSR, FRE /N Al i R i SR R AR [ R R T IR R
HK[1]o AERRHER /N B AT S KB . BB

AT ToIE o7 2 Fs OGS4 i, 330
TERSET N, 20066E10 ), ASHHATAESUMT
RIBCA B LA 7 4510 o ANl ™ BOTHT G K T
JA T FVU BT SRR A IR RE 2] SR
PERUTHT LK BT R h /Al (R 5 fELR
FIPUBUTHRBEK A R R B S BUR

927

29/09/16 3:27 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

FEVPAN A RS FE A AR IR, DA LI F it
ARG S E AL 5835 o BRATVE N £ ZREL
4, T RHE L N R = BURSP GE K — &
BURE R, DARBCBE R e A BN O BRI XU
XAFAFRATF=2E “I8 587 IS, A AnRF=RURIT BT
PR SERENE A, ks 2 e /N 9% VR A«

ARSCEET AL ARG, MR T RAT SR I
AP AL SRR, 12 I MatlabX AU 3EAT 1477
BB, X A AT /R @i BAEM
PRSI A PEAR D RAT SRR /N Al (R Ak
TR, BRI R = USRS XU, sk U7
TR RE T AN DL LR 2R, A UARAT SRR R b/
AR e A1 .

Greenwald I Stieglitz(1986)HF 51 & I 1 /I A b 3
PARAFHEHOR PR b £ S IR AN 58 A R 32 24 [ AN 58 461
TR, G [ SR 2R W ) R A A SR SRR )
R S N R RISE[3] . 240 (2007) 43 BT T
SRRUTT AL AT, i sts - R gl
IR, AR AL, JATRRIF R Z
Y TE il 1 g 2R A B S BT R R IR R
[4]c RAR, HIEEFQ2009) Ak AR F=BUR Rl 7 =
PR RS LA SR BT RV U« R TR AU
IO et DR N TR/ S N R e S P oada
A8 Dy A CELES ST 428 S S =07 IR AR L
IR RS 5 177 A2 R R B AR D S A 240 = B4
b R R B M5]. B K, AR (201D
AL T A T S 7 0 1 IR 5 R AT A
FERRAATR X BEAN AU 98 T 1) XU 35 5 5 1l
BRI Z A AT 50 1 AR HE P 16 5, 53 7 4 S A
AT CA o e i 4 A8 0 B T I A AR 1 L
RiH[6]. HYLHL, M, THEEQOIIVKHRAT 5/
VIR BN A TSR AN — A “BE07 2% 27 it
FRGE, Wy b/ AR DY R B AR AR DK I A
TEZRABE Y 0F L 43 BT 9 T B R =X P A i A B AT
REACAT, R U R A /Al 5 o ) [ 7]
Y, WREILR(2014)is RIS SR 7, ar T R oy
BB AME EIBUTHPRL AT A (RS R
WFFCRIN, R AR A BSOS fl AT Ay ik
TG R GERE T LA S SRR, B AT RL
S RAELH B BR8] -

Zi ERTE, [H AT AR =BT SE AR AT
5 NS SR IR S (BT SR
TR e/ i b R A TR () 1) LR IR B SR b o A A
SCHR[OTHITEE S (AR R IE Atk 1+, 32 HIMatlabfji BT T
SPAN T i AL g TR AL AR A R BSiE, WH

928

2016RA2101.indd 928

ZEXUIT IR SR SRR AN G L (e 4t — e

2. WAL Y

LR EE TR AR N2 =AM B 1
76, EMEFENHGER P RBE R, s R d
BRNEP SEGHTAB, CRES M TE 4 YR BL LA
BB S5 e, LM SR A
PRHI A SR, AR SRR AT o, AR R4t
TSR AP ST R AL A A P PR A IR
LTS A 5 1 A 33 80K M DA s e A e B4 LA B 5
NIEFEHLR A SR E SR Bh)S, % Tt
FERE G SR, 0 2 5SSO kA S 2
FIVBAR, RRE LR R g v, X002
HEBDEAL ISR A RE[10] 6

(EMSEL R, AT SR AN AR T
B3k B SR a R A (2 B SRR AU T E 5
SRS PR 16 P L TR T 0 7 SRS PR e 6 o AE SRR ST
Jii BRI 200k S AT SR B AR, 2
S RZERER A R AT, TR B TSR .
2.1. BB R ARSI FERE

FEZMERL T, JEOEE N HAT (RO D), R AR
BNk 552).
PRBERHE L /il PR 58— 35 H A ZAE G B
B RIIIEARN o BEBCRIGICER N0, RAT
SLIE AP QU RS RS # A 4 o BATIIBOE
RN, RREVEAT AR ko d TR
AN R S HE I B ARAR SR B b, IR
FHV BT IR 5% 5 G A RH R Al e

PRFH N AR BUNME €y, AR

I o B RIVURIEAR TR, 5 0 A=A 2
R RO R, (BB ST IR A A% T g o JA (R 2603
FERUR M A VEAS ZRHE4A 56 — Al 9 th AT 738
C o J T BN (T RS SOE LT b, AT
B AR AL AL AN AR o AR Nl
B I IR, 32 BTN S o 4%t
FA N e DR T RA R SRR A, i
ZIGIEING . SR Z BIARATINIETT R o ity
MG ISR p, EERIRA R VL, HVL < pR.
FRAE IR AR B o HE N A ARA T RIRHE R o /A
MRS AR I % 1.
2.2, AL TEZE A P4 i

R LR B BN SRR, AT BB Y S AT X
ST AT ROREAR, 1Y AT A AN

29/09/16 3:27 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

1 HUT R MK SR

BRI/l

RINERK

HEY

% B(r-k)y-C-S-VL
7= ﬂB(a—r)+S—qC0
!
ir
A B(r-k)-Cc-§

¥ AB(a-r)+S-4C,

#

1Cy(1-q)~B(1+k)~C~VL+ pR

AB(1+a)-Cy—p-R

1C,(1-q)-B(1+k)-C

AB(1+a)-C,

2016RA2101.indd 929

AT RIS . B0 — X BRI /il %I I8 3
HORER, X R TR/ i b RS 4 O
BERI p /N Al SRR I S 3K TR 24 1 38

Jig B ORI T BIE N BB g gy~ gy 2P 3R

Hyy = Y(AB(a—r)+S - qCO) +(1-Y)YAB(a—-r)
+§ —¢qCy) = AB(a-r)+S—qC,

tyy = Y(AB(1+a) - Cy - pR)+ (1= Y)(AB(1+ @) - C,)
= AB(1+a)-C, - YpR

wy = (1=X) gy, + X gy,
HRAT RIBURZ 2+ AL 22 1) 8 I8 R IOR 145 385 2 bRy
Blpty by~ 11y SYHIN:

iy = (1= X)(B(r—k) = C =S —VL)+ X(IC,(1- q)
—B(+k)-=C=VL+ pR)

dYy —
z:y(ﬂzl =) =Y (A=Y )ty — t5)

=Y(1-Y)(XpR-VL)

PR Zh A& BRI RGAIA T 0ES 0T 5 R /M
LA AL FIBUR
ax _dy

A —=—=0, ALMHRSAN PR E(0,0),
de dt

Ey(1,0) , Ey0,1), E,LD, Eg(X,.Y), b

VL AB(1+7r)—(1+¢)C, - S
x, =Ly - (1+r)-(1+9)C, H
PR PR

X, €[0,1]+

3. WALEZEA T B eI

HRIESCHR[11], 7T13 4 AL IR HNS, T iftsie
FI Matlab §3Erb 2 FrEBLRI I8N 1 AP IL 5

My = (A= X)(B(r —k) = C=8) + X(IC,(1 - q) = B(1+ k) - ALIEIEHAT (7 B . ASCHPUBT-TiF Runge-Kutta

Hy =Yy +(1=Y)py
AT R AL BEAAR (1 2 S R &
dx

S X ) = X (1= X )y — p1y,)

= X(1- X)(AB(+r)—(1-¢)C, — YpR - §)

SEESRARATRER A A BER (M Bh S SR R 4, ik
THZREAUTT TSRS I LIRS, XL AR R AT
Y LA

N T HEERR, k4

a=B(r-k)y-C-S-VL,
b=ICy(1-q)-B(1+k)-C~VL+ pR,
c=B(r-k)-C-S5,

d=IC,(1-q)-B(1+k)-C,

929

29/09/16 3:27 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

e=2B(a-r)+5-4C,,

f=AB(1+a)-Cy—p-R,

g=AB(a-r)+S—-qC;,

h=AB(1+a)-C,

x2 BHAG

At B o A r k G,

! q C N R p VL

EEN
23 | 200 | 50% | 80% | 4.9% | 2.75% | 100

70% | 3% 5 30 100 | 25% | 20

(1) AL 1
Ma<c, b>d, e<f, g<hWf, H 4N TVH,

E,(1,1) ATUE s AT IRAIRAE niSEn% o AT 1%

R, PR NMIE LR UL, W
SRR 2, B 1A BRI X=0,
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1: Y=0.1;
TEZERWIT 0 0.5, &1 A7 P BB VR IR I ZE 2R -

X=0.1; Y=0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,
0.9, 1; MZERWIT Jy 3, HEATOICERL, BIE 1.

BT BLAE R S PR A5 R 5 WA AT, X sk
LR, AE 0.2T I HTA ZET X ik L2t T
Lo B X AR M IME BB R, el TROEH
AR . Y ISR AT RN, RZITE 2T I
FHATHZE Y S EERT 1. B Y IR LR
TEBCE O, el TARUE I R AR . 73R
NUTTAAIN S Y S0 (9 (8 2240 A Sl MR K, feJe
ST 1o AEIRP SEBCEAAF T, B bl
e “TUIEL” PRI R SER, BT LAl ) 5
ARG, A CTIUWEL” BRI, f g
XWCET 1o RTINS “Bdt” I, FZsif#
BIRA VL, T DU G 1T 46 I AR AT F) SR 206 4900 1)
TR, W 2 Y O IR BLSE N R
Ulo ARAE IR RE BT O3S T 5, @it “#%
A7, R Y WET 1o FATETTLURZIL, 58005
PR SN LRI AR I S, A e A “Ja %0
FUL e T ISR DL B A BRSO

0.9

0.8

0.7

0.6

0.4

0.3

0.2

0 005 0.1 015 02 025 03 035 04 045 05
T

0 0.5 1 1.5 2 25 3

P 1 ALHENS 1 X Y S A R

RS .
*3 HUE2
i [ B a [ 2] r k Gl i Jalc]sTr|rnm

24 | 200 [ 50% | 80% | 4.9% | 2.75% | 100

70% | 3% 5 30 | 200 | 25% | 20

(2) LI 2
Ha<c, b>d, e>f, g<hl, 175 PP

(RHRE L, Eg(Xg,Yy) Arhty,  doeb

930

2016RA2101.indd 930 @

VL , _ABUAN)-(149)C, S

o H
PR PR

X,.Y, €[0.1]. WESHINE 3, WIWSHEE, o

29/09/16

3:27 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

PR HUE X, =04, ¥, =0.8168. K2 RKEMW

AR N X=0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.7, 0.8, 09, 1: Y=0, 0.1, 02, 0.3, 04, 0.5,
0.6, 0.7, 0.8, 0.9, 1: WA T N5, —HA 121
AL, B3 RN X=0.1;
Y=0.1; FEZER T 2 200, B 7 E A LA LR
Jy: X=0.1; Y=0.1; TZEH T H 200, HEAT 05

1

0 01 02 03 04 05 06 07 08 09 1
X

B2 fltize 2 th X 5 Y LE AL R

OB,

X, €[0.375,0.425] ,

M 3. MNP E R A

Y, €[0.797,0.835], i34/t

"iﬂ’]ﬁﬁ(fﬁ‘?fﬁi@%&fﬁthiﬁ}%j& W, X 5Y
JEFI SRR R I, B RGE . Y BUEIY
/&Lﬂcég\ﬁéﬂﬂ X B A2 AL, X A A A L2580 Y
B S0 T A SRR RAL, BHER /i
P PR SRS P AR BRAT (1) SHE et 436 T A B 4, 412
A7 () W Lt S AR BB v/ Al F) S L
AN . X HUE KR RSB W, )
ThaE; X UM B MESS B R, w2t TR
o Y WAL —EN 15 Y WA SR/ ME e
K tam TRE. X 5 Y BRI ST
FERT NP 3 A (KR RE R BE T A7 1 3 Hp 2 &I B

{OIZIRI M dal X €[0.1,0.5], [ 3 b [ i

BRI MR I ¥, €[0.7,1] -

P 1T H O 7
(3) kRN 3

Ma<c, b>d, e>f, g=hi, fEHEFHH
AT PR D THE X B B, BRATTIZ A B AT 4
Bro D5 ERLPUS RIVBATGE sl WESHIE 4,
[ 4 7e B Beg MRS HZE A : X=0, 0.1, 0.2, 0.3,

BIESCHYNSIEIPN

2016RA2101.indd 931

20 40 60 80

100 120 140 160 180 200
T

]

03

Y

0.2

0.1

20 40 60 80 100 T80 140 160 180 200

P 3 WALIZE 2 h X 5 Y SO R AL R

0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1: Y=0.1; fiHzEfEH
TR S, B4 4SRRI A : X=0.1; Y=0,
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1; 1
ZEFWIT o 1, AT O R, #3181 4. &l 4raT,
PR K B B IR AR TR JAN IR, X AR AR AN A, H
FRUE L1 /N HE P AN I 58 A B TR SR AL 1 oK /s
Hr. B4 ZeE i, XORIGE R 0.9 M5 258 e H %
AINTRRIRER 0.7 MEAFRGEM. 1Y MfZREiL
RS IR FE “ BRI (0. BRI, FRATTRT L
RBNGE W : LRSI R, AR (R TR AR T IR,
RS E AR IR AN P A 2 58 A L TR BARE IF K
NHEFF .

4. BAZEREEN

ASETHUT SRS Al SRR R . 5
DI FRHU T 3 PO RIS AL SN T AL EE L, JEXIX
3 T AL R SERG S AT SC AT . R BILUT 45iE

(1D FEZEXU ISR AN [N O B RS e B, A7
AT S G B o 24— 77 ¥ SR DL R AL 3
R, i r ks L.

(2) (ERATUE SAFOUT, AT LU L () SCA e

931

29/09/16 3:27 PM



2016RA2101.indd 932

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

x4 BHAE3

AR B a 2 r k C,

i q C N R P VL

ZH | 200 | 50% | 80% | 4.9% | 2.75% | 100

70% | 3% 5 70.84 | 100 | 25% | 20

0 01 02 03 04 05 06 07 08 09 1
T

4 WALISE 3 P X 5 Y PR AL

VNP R VA
(3) FEfELUT, Rl TRA MR, A
SEAHIR O ANHE T I AN A2 58 A B o Tl SR AR 1R /N e
Feo
FRIRHTC, B RURAT AR th /b B
P UCHE RIS o RIS LRI 3 4R i Ik g
LR AT RE 2 SR B o 2 IR E 45 R

Acknowledgements

This paper was one of the achievements of National
Natural Science Foundation of China of regional project

{Research on Loan Risk Compensation Funds for
Technological SME’s Effect Mechanism of the Credit
Rationing) (71263011).

2o
AR E K AR RS KT H (YRR A

932

o % G X R T /s A A7 SRR 4R (1 S A LER I 5T )
(7126301 1) IR B R 2 — .

5. BEICR

(1] ZEFEM. R BT MR A 5. 28
—RURABIF 2R A R, 2010.

[2] 3. BRI AR BUTHR DR
Mr. 425775, 2008(5): 69-70.

[3] B.C. Greenwald, J. E Stieglitz.. Externalities in
economies with imperfect information and
incomplete markets. Quarterly Journal of
Economics. 1986, (101): 229-264.

[4] SZMAZS. SN BUTHT AL R AR . SCER S A
S E Gl o2, 2007(5): 23-24.

[5] A, WHMEVE. FHULTBOTHN DY R 23 B ]
WFFE. A7, 2009(4):73-77.

[6] Y.F. Li, ZF. Zhou. Research on model for
evaluating risks of venture capital projects.
Journal ~ of  Risk  Analysis and  Crisis
Response, 2011, 1(2):142-148.

[71 WVLEL, Mk, TS FETEEZR M
M ST R LU, #052 A9 3686 47 24 14, 2013,
42(17):60-68.

[8] Hds, Brmi . R R B AR AL AR BT
AR R AR o TR 252 =2 A
2014(7):43-48.

[91 FRfE:, SKH, RLTHE. iR = BUB T RL B AR X

TMRAT SR NN SR . A

TS TR GY AT MBI e L5 BE G5 VY fai

[ PTEEIRUE BT S RS B AR £ e

#,2015.

IR R AL AR ey S i 7/

2009(1):132-145.

[11] sk, HRABL Nl s 2o, A
2B SR, 2011(6):95-96.

(10

29/09/16 3:27 PM



