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HEBIERRNA: P(z) = (1 —2)P; giEMN: Q@) = (1 —2)Q, HHPHQs AR RmFLNCAIEN
W) ERRAE . IXFHEEEIRE: (1) BEE T B L P ae IRV 2 (0, BuUSoRh # 2 5
IR, (2) Mz = OB (A TH P # R RER e IRIRA), BUUSCRIAMI A 25 KAEPAIQ. (3) Mz =1
ISf (R AG TH 2 A PR RE IR ZE ), BUSCRIANUET Sy 00 IXFIB) A BRI E 5 2 B0 Re IRV 4= b
D3R 35 R ey B B R e BUR B S AT & o e R T B IRV E T I AR sg 0, BURFZ A5 80
TR, AR TR B R SE RSN

1B ASBURN 55 25 4N UG 1) B2 80 5 7 % 43 A

BNA TR BBUR S 5 B 5T 2 8 e BT R U A MR R AR, BIBEP(2) = (1 — 2)P,
PARGRBUCH) LA, AT A28 E IBUE Q. Bh B Bk W 2470 2t 2 W BB REVRIR 4= 1Y
Eeflilimg,  DUBLSP (2) BRAIC .

BURF R | Zh A TT RN -

F(x) = % =x(1—-x)[P(z) — M — zQ — zP(z) + F]
=x(1-x)[(1=2)P—M—-2Q —z(1 —2)P + F]
=x(1—x)[P—2zP—M —zQ —zP + z?P + F]
=x(1—x)[P—M+F —z(2P + Q) + z?P] QD)

2P+Q—/(2P+Q)2—4P(P—M+F)

x1=0,x2=1,Z*= P (12)
TR DR E RS TN
d
m@=a§=41—@uQ+A—B+xm@]
=z(1-2)[xQ +A—B +x(1—2)P]
=z(1-2)[(A-B)+x(Q + P) — xPz] (13>
/?\F(Z) = 0, ﬂ%“:
z1=0,2z, =1,x* = Qf;lzp (14

5 S BURRRE I A8, THES SRR SANEBCRA A M RS E i s 2,
W% 4 Fios.



T4 BTSHBEIESHEBCREANRRREE DGR

334 7 Det()) A Tr()) il
(0, 0) (A—B)(F—M +P) - A-B+F-M+ P THH R
(0, 1) ~(A=B)F-M-Q) - —A+B+F-M-Q Rt
(1, 0) —~(F-M+P)(A—B+P+Q) - A-B-F+M+Q T 5%
(1, 1) (F-=M-Q)A-B+Q) - ~A+B—F+M R
(x*, z%) + + - -

2. AT B AN (1 R 1613 1 22 23 Hr

FERMBERAET, BUEBURT KIZh &AM 57 28 F 1L FH RE A IOBE R 2 0O, RIVRMUG
Q@) = (1 -2)Q, QIUEAMERI LIRME, B AS AL E . ShAMMER, 29 93 I B RE
AR, WAMEQ(2) AR WA, WITFAR ARG 1 B LUK, (E B B REURT R4 i
R T BB IR B R ORI D, AU D P AR A RO/ . M AR AE — SR Bl LAE N 5E
fi, HAKHIRE R, BUG T DRSS SCti SR AT 3 & T 5

WU R H IR B T5 RN -

F(x)=%=x(1—x)[P—M—ZQ(Z)—ZP+F]

=x(1—x)[P—-M-2(1—-2)Q —zP + F]
=x(1—x)[P—M+F —zP — zQ + z2Q]

(15
/Q'\F(X) = 0? m‘?%l‘: Xl = Oy X2 = 1
S = P+Q—\/(P+Q)226—4Q(P—M+F) (16)
H R E RR R Z S BhASTTREN:
d
F(z) = d—f = 2(1 = 2D)[xQ(2) + A — B + xP]
=z(1-2)[x(1-2)Q +A— B + xP]
=z(1-2)[(A—B)+xP +xQ — xQz] an
/?\F(Z) = O,ﬂ'/f%‘: Z1 = 01 Zy = 1,
Xt =24 18)
P+Q-Qz
FRABUICA B SRS BCEH & R Gt e ot R ank 5.
Fz5 BSHRBABSHEBEREAENREREETITER
R #R H) 5 Det(]) 5 Tr()) 5
(0, 0) (A—B)(F-M+P) - A—B+F—M+P TH 7
(0, 1) —(A—B)(F— M) — —A+B+F—M TR
(1, 0) —(F-M+P)(A—B+P+0Q) - A-B-F+M+Q TRA
(1, 1) (F—M)(A—B+P) - —A+B—F+M—P R
(x*, z*) + + — -




3. B BN B 54U ) B 1113 735 0 B
FERXFRISH AT, #MQ(2) = (1 —2)Q, QRN LIRME, FilkP(z) = (1 -2)P, PRE
B ERRAE . BUR 578 9 A N R Iz 2w (19) « Q2D -

F(x) = d_x =x(1—-x)[P(z) —M —zQ(z) —zP(z2) + F]

dt
=x(1-x)[(1—-2P-M—-z(1-2)Q —z(1 —2)P + F]
=x(1—x)[P—M+F —2zP — zQ + 2z2Q + z?P] (19
/Q'\F(x) = 0) ﬂ‘ff’%‘l:: Xl = 0) X2 == 1
7= 2P+Q—/(2P+Q)2—4(Q+P)(P—M+F) (20)

2(Q+P)
T B PRI S Zh A 7 RN
F(z) = % =z(1—-2)[xQ(z) + A— B + xP(2)]
=z(1-2)[x(1-2)Q+A—-B+x(1-2)P]
=z(1-2)[(A=B)+x(P + Q) — x(P + Q)z] 21)
LF(z)= 0,/[f: zy= 0, z,= 1,

B-A
ST Yo (22)

AR E A AMEECR A G 1) R GiAa @ M Hrd R W 6.

®o6 FSHUBMETSIEBEREASH RFREM DTSR

3 4 Det()) el Tr() 5
(0, 0) (A=B)(F—M+P) - A-—B+F—M+P T E
(0, 1) —(A—B)(F — M) - —A+B+F—-M R
(1, 0) —(F-M+P)A-B+P+Q) - A-B-F+M+Q T =
(1, 1) (F —M)(A—B) - _A+B-F+M R
x, z) + + - —

4. = MR RR R B S5 S8

X T EN AR ERSAME . FABSCHE AN . ShABUSCI B ASAME =M ECRA S, RIS
B 1F IR AR 5. R 6 5R 7T HREMESIE R, KW =FBERA G I A BRA LU
AL [E] A

(D ARG TEAAAEDLNIIE S (0,00. (0,1)s (1,0) (1,1) F—> P EBEH m(x*, z*%).

(2) LFEIE 0,0y (0,1 (1,00 (LD)RIFE MEEGEAIE N, 72— B Rk S

(3) WM S (x>, 29T AEN THZREr, HAWLE Detd) >0 H Tr(J) < 0

(Taylor&Jonker, 1978; Kalmanet al.,1960; K37 5%, 2021)  XR, LA =FBUEHE

T, RGHFT RS — A WA EDRAS A BRI 2 HCR R & SR

5. = MR FFBUR ) LG A 7 i

FERREET WM R (x*, 2T EURE S 8, IR AU SR FFBOR I A . Bl FRR
AN b R P AR AR EURF R 2 5 A AR E SR () 520

(D) BRSNS MRS T -

T N BRI R (x*, %), AT A0 RS LR AT :

0x*/oM = 0,0z /oM = —-1/(Q + P) <0, (23)



ﬂ\jB>AHO§Z<1, Fﬁuy

dx*/dP = —(B—A)/(Q+ P —zP)"2(1—2) <0, 24)
% Q+M>F, RIFNIN S A K TAME MR, HIa] Al
0z*/oP=(Q+M —-F)/(Q +P)*2>0, 25

M (23) FIRD, BRSO BRAS I T2 BRIV 28 B e B e BV R R, i Aasl (24)
(25) AT, A L BRI N 2 AR S BORRIMER, A, B R BR A3 hIeRE 2 5 e i 2
HIEFH BRI R

(2) FFABCAZNSAMEECRA S

X T AR R (x*, z%), EAT U BB S A
0x*/OM =0, 0z"/OM <0 (26)
0x*/0Q <0, 0z'/0Q <O 27

HIa3 (260 ATAL,  BURF S SA G N2 BRI 9 B R Re I 2 IR, sl 27) /]
K, AN L BRGNS 2 B ARIBUR S BOR AR S50 S8 PR R I OB

(3) BhAEBCABSAMEBCRA 5

Xt A BB ISIHT R (x*, 2%), BATRT CAEEAT 40 R 234t

ox*/OM =0, 0z"/0OM <0 (28)
0x*/0Q <0, 0z*/0Q <O (29)
dx*/dP < 0,0z* /9P > 0, (300

HI~ 3 (28) TIAN,  BURF S A G N2 BRI 9 B R Re I R IR sl (29) 7]
K, AN L BRI 2 B R BURT SEEHE) BOR IR 57 9 B W PR RE IRV IR th A (30D
AL B EBRIE N 2 B ARBUR SEREHE) BORAOMER, A B, Bide L IR TG ks 2 P el e ik %
BRERITE MR

6. = TR FFBUR IR L3 Hr

i DA b = A AN [ 3 A BSCAMU BCHOT L A A B, = AN [ 3R 1R BOR B A7 AR AL R E SR
FFHBFORI: (1D B EIRXSBUR 578 2% SRR BRI B ERREDR S, T E W E
RIS H R, AR, V8 2% BT RE TR MR OB R, BURF PR 5 ol
Ko (2) MW L BRXTBURT 51 9% RSB BRI RE R AN ERREDM R, BUFRIIM M E, &
BUBUM G FETRAF ORI, ey 24 2 U 3 0 BT RE VR4 R A

\ RUBENARSR O

2022 4, BUNZERIGERIN 2398 1470, FraelRi<EAMNE 385 1276, Bl Nzt & T-#hk o
BT UL EIUSEREOL, (BB I B SE e R FF ORI, BUREROBR P KT ORI A M ARG 2%
AN Q IR, 43 P vk W B R R IRV ZERT, S IR N EANE CA+Q) LZ KT B R
LRI LB (B-P) o fEE B BRIRIRZEAH K& K &S M R el b CEEESE, 2018;
FNALEEFN B TR, 2018) , ERFASHUBERIZM N, MRS SHOHATIME: P=20. M=10. E=5.
Q=4. A=10. B=14., F=2, ARG E0HT.

(—) FEIBUA MRS 2R A& BUR X R LA 20

SRS B SR AL U A I 1 B i BEE (0.1, 0.1) .« (0.2, 0.2) . (0.3, 0.3) .
(0.4, 04) . (0.5, 0.5 « (0.6, 0.6) . (0.7, 0.7) . (0.8, 0.8) . (0.9, 0.9 9 HA[FHK
BAGERIGA, BT 9 FEZ (xS, 2RI, FORFRSBSOR R MG B R BUR A T
PG E . SRR RS NG ERFF BUR ML PO W 2 B, & — &8 T A 2100.23, 0.32)
IMETETEINLR, RN BB RS MG R HR R BURAEE SRR i BB BN A AN HRFIE
FEAIE I 3 fion, BB TRE A 22 (018, 0.55) KIMZHEINE, FoniSRcRzh
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SAMUEHRFF BORAAAE AR E S ShSBOM B S (MG B FF BRI UL I ] 4 o, 2 — %@
TRE M 23 (0.25, 0.34) MRFEIEILL, FRoRshS BN B AN TR R B IR AR E 5

1 EFZSHUCANERZS A G B R (LN

)
0.84 o
[©]
. . v B . .
0.6 . & ot ERNG)]
5 o M x=0.1, z=0.1
_ﬁ -
i .
E"é .. .
= “w
B v 2
il Wtk x=0.7, 2=0.7
= : .. . . © AR 07, 20
Ha0. 4 H ‘. R » AME{E: x=0.8, 2=0.8
# ‘. ‘. . o AEME: x=0.9, z=0.9
ur :
= 7
v
0.24
"‘u P
[ R
.
. .
0.0 .
0.0 0.2 0.4 0.6 0.8

LR B x

& 2 EH7SHUFIERSHN ERYR L E
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& 3 BSHUFIENZSHMNISH R (LN ]

[ 4 shiSHUFIENZS NSRRI
EREUT SRR, S SRBICSAMNEECR LA, S I BIECR L 7R R R
SEMES o &5 R T =R R B A PAF BRI ROR XS LU BT o Gl EEAS E IV 2 3 T BB RE R
MR z ATRURBL, 1R SEHEEF S BUSCRBD A AN ERFFBUR 26 1F T, T 9038 W BB R 4 R
(22=0.55) , BlE&TEERBAEFSHMEAE (21=0.32) LLAShABUMBI &AM (23=0.34)
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HA, X AR E SBUMF SE R EUR HER x LUK I, x1=0.23. x2=0.18 1 x3=0.25 MEFR(H
PR, =M R BURF & SR A 5 A K. 28 5, BRSBUCR 20 S M E SR 4
AT REIRVR A I HE SR B AR, BB B S FME R IR 2, BhASFLUSCRTEE: A5 ML R B 2

5 = FEREFBUR AR T ST L E

(Z) EFESHUW, siSHEBIREES THHERRS S

1T I it o A Yo ¥ A 328 D 2 i

T 26, PRICAS [FIBUSR St flAs MO BURTFIYH 2 3 SR ISR AL RIS I, 45 B W IR I x=0.1, y=0.1,
HABSBARFEAZ, RKIKEE M=10, M=15,M=22, M=23, %R wmKE 6, K 7Hnx.

K 6 W R, BUFBURIE AT — BN (M<15) , WA 220 BUR I 5ng ik
B, (AT ENER (=0 £ =30) , HIKIE (=30 5) , ANEEAR T HBUFKEZE
JUTT 20, e 9 5 B AR I R (AN 2 S M BURT IR SRS R B o (L B0 St AR I b, B
e T F 58 A St R RO o BT vy RIS S it A 22 T BB AN e R SRR R . A
7 AT, BB ST AR 23 RO P SRR, UK STt RO B i, 2 R T AR
IRZE BT REPE BRI, X ] BE2 B T BUR AR = 22 s W BUM AT BUSCERE A 2R R, S EURAA
INATTTANBC B BUR « BRSSO B T — e RE I, 9 238 W BB RE VRIS R R R BE N 0.
FLIR PR AT g2 AT 3 BURT & A VR SEFRFRIBUR , S0 R BRFF IR J5 1B REVRYVA 4 0245 209
PWHENE . B BB TE SEATHES B BBV EBURRT, ROZfEhlERBORE A BERASEN
B Sl AS, Wk DA BN G BB Y, R P RBUR S RA, $emBUR iR, R
RSLHF
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6 BUER SERE A AN 2 AL X BT SRR L Y R0

B 7 BURSEMEA AT H B SRR IERNEM
2 AR A X A LT ) R )
PN RIR TR P X BUR A 2 2 SEEGTEAL IS0, 45 B WIIAREES x=0.1, y=0.1, HARZ%{k
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AR, RIRE P=8, P=20, P=24, P=28, ZERE 8, K 9 fin.

M8 AT, i — PBIG FHE, BEE BOSUE PR R, BUR RIS iR BUR M2 AE
WL, FFEBI TR BUS SRR SEUUE TSR 45 18 . R 9 nT kN, BEEBUE RIS, M
PH P E B RV MR MRS, A BRI AL M v 2 38 T B MR 5 BUSUE 1A DG 1)
ghit. XTECIE 8 A 9 AT, TEBUSCRZNAH FRINEE T, ¥H 28 S 1 28 (10 A2 AR 5K T BURFBUR 35
W R AR AR, F e mT DA B Y 9 3 0 TR AR B B v UK . AR, ]9 Wi ZRER A,
BB I X B BRIV ZE ()R BIME R E . ANE 8 R 9 HrmT LLFBS & Y, B Bl
Perm, R BNEARS RS P TR E MR AR, S s R 2 PR R R R Uik B A 1
TSR ALE 1) 5 S AT 7 122 S I3 AR 25 SR F T o

8 FRUSTEE (3T U SR I 1R A 2N (B
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9 RT3t H R B RS IE IR E

3 ANUEAR A X V5 A IR P 2 e

MM, PRICAM Q XTBURF R 2 3 SRS IR AL IS, 45 EVIAA MR x=0.1, y=0.1, HALSHR
FEARAR, RIRKE Q=4, Q=7, Q=10, iR 10, K 11 fiR. EL4EVIEEANE LR Q=4 &, *b
W E AL A P 12 s .

ML 10 FOE 11 AT, B RNUSE B3R s, SBURT e 4 St B R IES SR 10 M 2 R o 3 e 16 W B
REJRIR R MR ARAE B, SR AL x. z A2 Q MIIRBR AL 4516 . TR I AT e BEE AMNIE(E Q
M3, BUN BB AR AW N, 6 A3 BT I £ S R BUR MR PR, ATt BRI T 9
W EREHT IR INE R . AR, FRATRIL, BEE NGRS S, 3005 B s fb 2104 - iy 75 22
(B AR R AR HG,  d B AU I I 2 A 1 2R R G0 B3 i R P PR . X LI 10 AT 11 T %0, 7EAB
AR BN AE RIS, ¥ 9% 8 SR I 3 1) AR AR B K T IBUR SR IR PR AR A 52, el k] LA A 2%
FXF AN RS O BUR . W 12 R RAE L, MAMWE AN 4 FFUREEIGES, FMNUGE BEE T
T BT ARV ZE NS 3 B R PR, AP A H RTAMI IR 3 1 s
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10 M L PREE4L 3 AT SR LR Y R2 A E]

B 11 A E BRI XS H 2 SRR IR R A R2 M0 [E
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12 F1ME1E Q=4 FHAMEEZT L E

434 B ) B R R RYR 2R AR B X I A SRR R 5

B, WITH AW E R REBER G E A XSTBUF R 9% & SR AL IR, 45 @ VIaa AR
x=0.1, y=0.1, HAWSERFAE, KIKEKE A=10, A=12, A=14, SHEALIEZFEBAR BT HEE
s 13, B 14 Fios.

ML 13 AT %0, B W BB REVRYR A SUFE A 3R &, BUR LR SR KRR 17T RE 1 BRI
XA R TR AR AT A R, BUFSATHE BRI 0 Bt AE B MR, R,
FReIRIRETT K HBUR IR A N TR IKBN . 237 e IR TR ZE 80 A% G R IRVR 2 AR A IR, BURF
WA PR SEATHE B . B 14 AT, BEERORME A FI%EmE, 75 R P 38 I i s K 13 23
TR RE M 5% 2 e B, (HNKIAE Bl AL B, B2 B AR E R A 2T E
GUREIRIR A B B, 95%MITH 2 A ANk BRI BAL SRR IRV ZE M SRS o Fh AT DA B X
TSR ERUL, TEHREIRR ERH RIEBME SR IR 4230 2 1, Frae iR 4 2 IR THE K A
SRS BB PR . XTBUMTIT &, AT DASR B 5 78 R S B4 Tt R R THY 2 5 T B R e IRV
IR, AR SE PR RRBUR AR

18



13 MBS REIRS 2 3R X BURT SR S R Y R

& 14 TaEHRERISES A H B E R R
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(=) HREie

1St P A SR 20 25 A 3T RE U R R R iR M R R B

AT 5 07 AT AT ORI, W TR IR AR ROHES T, BURE S S BSOS R
HIPRIF BRI TCVE R BR RIERT, X7 AP 2 — sk 2, Toik@TieE. Bk, e
SEHE BRI BRI RE D, R E R EOR, DA N 9% R RESIA W B .
FORI, =S TR BCRAE A R L _EAR AT DR A 2 ik B A i e 340, i xh =Fihah
SRFFBERI LT UAEL, A BN Zh /MR BORA & R i, H IO s S BN 3 4
BURMBURA S, 7 MEERA & N Sh BSOS Hh I .

2 BSR4 B S WA EUR 5 V8 21 2 RO A A A2 SRS

IO AT UL, AN I v 2 X U I BGE i — € S 7T, ST 3 BOBUR S ik 1R
SN 92 W B W RE VR IR P TR A B S AN 2 B 1, AR T3 RE IR AE 1
S

3. R SE SR A SN 9% 35 [0 SR e %

LA H AT ORI, BUR SERIBUCR A AE — 2 e B UM 9035 (K SR e 3%, BORSE it
FRASBR R, T R BT RE IR BT R M BRIR . — BEURS AT ., 2 SR EBUN 4
W PEAN S PRAF UK DAL 38 R 4 AR 1 30 BLA% S RETRIS

4.3 98 W BB RE RS AR RO O v AT DA R U S Bt B R R

WA ORI, BEE T S W BRI R RO R R, BURF IR SR R
RAWEEAR. B REEIA MAUTIE B SR SRR A AT, BURPR AN 2 e B it
PAFEGR. BB BT R RISV 2 M, SECH ARG RN B BAR T S eI
P, BUT AT DU S AU AN SR A BN, BRI B T R A FL AL AR G IC B B B0 AR
T 98 W B R A AR REVRIR 4 O AR 6

(=) BUREN

LA EEHT RETRTU AR HE) T BUR

N T HEAFIIHET BRI G, R UUBUR St A BN B &AM FOHE) T SRR . BRI S
A AR T RE VTR T R DL TR B AU 70 2, AE AN IR 35 14 [ I 2k 82 S O BE VRV 4 B
SVH 2 R R BB BRI . A ARSR BT RGN E R RIS O, RS A HMIE
75 AT BL25 R R R 3 b s DAAS [ TR X8 740G 0 BB BE IR AR D AT B . FRAIR
PRI AR BT BB D BT R I DR S S S S A AT AN Y 2, i Bl
e BE— BT eI LR

2 REFERHT REVRI G o W ELBLEUR

N TFTREFIR A RIHET, B BUN GRS REVRI A O R BB . 5 IZBUR A HHE K,
SVLEURT AT LA 4 [ S LB 4R A IR S 2256, AR T 22 R P AE WA — MRS 77 2R B e U
T WUBIGERRELE RE TR ASMRIE, S 7RSI A, AR T8 RERI 4 )

3 R R IR B St A

A PR St A R U AL B 2 H AR, R RTHSBEN R, (it bt
SR IEHILIRER o U AT AAE DLR LA 5 T i v 2 SRR RO AN 8l 0 T A T B ST it A -
MBS BUF TAEN R EB0E, R mBUF TAEN ALY, A REREATERGE . eyt
THRE H R BUFBERPAT VRO R R, s 77 BUR 58 ) BEMR B . =2 nefitt i
B 5 H 201

4 FFEEOUAL T 2 2 T BB RETRI U AR IR
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Dynamic Analysis of Dynamic Tax Subsidy Policy on the Promotion of New
Energy Vehicles
—Two-party Evolutionary Game Model Based on Government and

Consumer

LiYan Wang Tingdong Wang Dong Chen Yuyou

Abstract: The development of fuel-efficient new energy vehicles is an effective means to implement the
goal of "double carbon" construction. As the main body of new energy automobile consumption,
consumers play a vital role in the process of promoting new energy automobile. In order to discuss the role
of tax and subsidy policies on promoting new energy vehicles more effectively, based on the background
of tax and subsidy reductions for new energy vehicles, this paper builds the two-party evolutionary game
model based on government and consumer considering the dynamic tax and subsidy policies. According to
the stability analysis and simulation experiment, the evolution of static tax and static subsidy policy can
not reach the equilibrium point automatically, and there is no evolutionary stabilization strategy. When
introducing dynamic tax and static subsidy, static tax and dynamic subsidy, dynamic tax and dynamic
subsidy, evolution can be balanced. Through the simulation analysis of the comparison of the three
dynamic support policies, we can find that the combination of static tax and dynamic subsidy policy is the

best, which promotes the new energy vehicles more effectively. In the reality that subsidies for new energy
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vehicles are declining, this research conclusion has important practical significance and provides important
reference for the government to adjust its promotion policies. At the same time, the research method of
simulation experiment provides more possibilities for exploring the effects of different policy variability.

Keywords: Evolutionary Game Model; Replication Dynamics Analysis; Simulation; Tax and Subsidy;

New Energy Vehicles
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