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Abstract

With the rapid development of the online travel market, marketing issues such as false advertising,
service degradation, and unreasonable pricing by platform merchants have attracted increasing so-
cietal concern. These marketing irregularities not only harm the rights and interests of tourists but
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also pose significant challenges to platform reputation and the overall industry ecosystem. As these
behaviors involve strategic interactions and dynamic feedback among tourists, platform merchants,
and the online travel platform itself, traditional static analytical methods struggle to effectively re-
veal their long-term evolutionary patterns. To address this, based on the assumption of bounded
rationality, this paper constructs a tripartite evolutionary game model. By establishing a payoff ma-
trix and replicator dynamic equations, it systematically analyzes the strategic evolution paths of var-
ious actors within the marketing governance system, focusing on the impact of key parameters such
as merchant gains from violations, platform governance costs, and tourist willingness to supervise on
the system equilibrium. Furthermore, numerical simulations using MATLAB are conducted to simu-
late the dynamic changes of system equilibrium points under different scenarios, thereby revealing
the internal mechanisms influencing the effectiveness of marketing governance. This study aims to
provide a theoretical basis for understanding the complex dynamics of platform merchants’ mar-
keting issues and to offer decision-making support for formulating relevant governance strategies.
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1. 518

B E TR BRI IR S 51 ST o I Rr iR AL, B E AR LRl 17 I E S R RIS S
SR, ATWEER TG AEREE — RIS EMELE, W “RBIER  BREL . REHK. ik
AIBYIEEAT N, MERE TR REER, BHE TSRS SRS RE LI G Rk
IsEa R, (Hi T RIS TR WGE A S RS BRI, E R R B, Oy
W27 Mk B R R IR, D0 H 28 RT3, AHSGHT T AR A N, TR A ST T
BHET kR, BAEBAMELIRIFIURAE R A2, R, ERASET, XL RITAMBGES
FIEAAFAEBORMERE, Ve B A B BBk .

IEEER, EEA DAL SR 37 1) AT 7 AN FIREEERIRT ST, George 55 iz F vl W I 2R ANAF s =2 1
FROIHT T SR R AUIRAT A2 ) =05 i B BE, BB T AT TR AR T S SR AN R S
SR P 25 DA S BE B AR AR5, DA R AR SR A AR A I S N3] o WL e =5 N\ i ek AR i 7 it A 39 i
FMEVIN, BAAEEE B TEhA IR DL Ji i 2h A 2R B R ik iy i 2 £ R /25478 T
FRVH B BB IR RLREAT 1B TT[4],  SKIEHIAE Nz SRR RN 22 gtk BB 0 B 1 RAT AL AR I 5 2 8] F4
EAT TR 0 L DA R AT A 5 2 2 ) 2 TR (RO AL S A% W 0 1P R[S, BRI A Xt i il 32 %« SR 52
Feo PENBESVEARESA RAT N, FET IR T M, DA RV R &1 M RN =T
TR I BT T Tl (3L B i T PP S T 2 AR SRS e B S TR AL I R 3R (6], TR S TR i L AR
BOLE, RSN LA =D A R R AT W 7 [ 7] . S REEIR, RS2 B s 7RI 557 B VR T
For, AL R BRI B 0 2 AR LA N NSRS IR TS RGBT I, N, ORAG SCEE
WEY T KT SERETT =T AR, X AR & o 78 2 22 AL 5 R AL G e 52
ARG IEFE R UREAT TR TE[8]. 2R IRANIEIE AR 6 5 IR ISR, X BhAR AR H i b ™ i
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JoE A AL B AT R B HEAT T EFE[9). TKHESRIE ST EUMN . RS 2 I =0T SRR, X
fie v 2 P 457 SR A2 ELR M R UEEAT T RITFE[10]. 2RI, RUEBLA BT 78 IR B AL T4 i B
W, (EX TR — WUk, R T A . 5, ZHE TS TR Gumil 1 bt
XL IER R, RELIRIET- G b “We% - FARE - LRI 67 X — 08 =77 S AL 5
WANTE s K, DA BT RIS M s B b, o RGKITE AL BR AR R B S HUE R 3l
T B FUAS 55 feja, BUA SCIRBUD R 5 8 SR BEACR . RsGa ikt . Irs B RieE2 &
PR MIAZ HEE, R A6 4 B s R SR T30 8 R B R L I R 2R Sl A e

FELIRIFTIIE ARG K& TR SELNRNET 6 =77 (50 Lol 5355, %A
SRS ELB AR AE A BRI S5 30 38 102 ST R B, A% GEih 25 70 M 7 i DUl B H RS T Al A 5 2 AR
. A, ASCEICRATWILSE FE S BORAI A AR L, SINRACEZRRIR[11], MEaElrE. 16
K S LRI T 6 1 =I5 AL R, R G A = 5 A B IR T ISR B S AR AR, HA s
SR MRS . TR ERR . T A R AR S BN S TR, e 07 IR AT 2K
PESRENE[12]. 5 OAT SCRRALE, BTSRRI 58 1 S e B AR S A2 U] i s e 5 2 THL
il e U A SRR A =4 E ), SEN SRR T 2 BRI RN B A B SEE B, OF Bl
ARG EME DT SEUATT H, 7R T RGN “LRCRHE - NEES - AhBaE” [\ “HR0aE - 0
GEH - A AR AN OGBS 1 S M. AW T B AE SIS T IR LA SR s AR TR T 6
FKE R NR BN, FRAME G MRS R R R AT AT AN, NI T SR B SRS . 4R
THAEBRCR IR HEIR RIS 5225, B EIINAS . SBY . Al R e i sm A5 .

2. ZHRUMEESEMAXEH
2.1 RBRE

WREER . FERR . ELIRIET S A BRI FRIEZE K, WAEZRIRIE T & SR% 2 1]
MY, (BRGREY), Y, (CRGARE)}: T ERESEIE SO H, EEH), H, (MMEERH)}: ek
Mg DN {X, (A EE), X, (RPrEAEDY, FiHA el .

L —: X FAELIRETT &, ELRIET GRS “HREAE” RIS FIAERATI N C s fELIRIT
R IEFRIZHIE AT AT R SR T B R E WAL RGO, AU DR BEAE LRI T A R, A AT
T, LA ST R A 28RN S ¢ BRI G 1 “AROAE” T, FEMFELE
$eTt, WP EFEERT T G s BRI GUERE “ERAAE” i, WA RATEAE, HaEmer
AFATHE, WPFaFEETHETG,.

B = WTPFEME, MEELELREP I ERRAILAC,: FEMFKIELTE “WEEH” K
WX 23R A — U ES, XA Q, JEHAEIRSE “WUEER” WA SR, 1A I s BRI
B CORWASET RE, B AR ST B BOMOET, ZXAEMR RIS MM Y AQ 5 E
FEEFE CHRGAE” WA D CAWEES ", WE SR E AT & LA K ERTEONE

BB = TR, WA L N RAT TR AR ki “ P BAEL” SRS P AR
AL Cy s W5 KB B RZWMAE B, WK R T A — € I IR, BRSO M
T B AL P IRIF AR ORI G RSB, AT G4 R06 BN 77 G 28400 SREER AL, 1D
BN AX 5 AT G ICRGREEN, WA AR 2 TR A e AR A S Y aR, (EUX 7 2K T
BB ERR, WWERNBURNR ;AR AR E” SN, A SRR, IR E
FPEHAANWEEH, BEAXNRIE T RN MAE, L. U EMRSHEILE 1.
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Table 1. Model parameters and their definitions
1. BHEMEXSHAMERES X

15 X 145 X

G FELRIET & “HROAHE” FIAEs A AQ FEBER “AWMEEH” FOME
C, AR LE I RA J FEMER CWAEEH" HRET G Kb
G, WAL FE PP EL” P e RRA F FEBER AWEER” ALK
G, FH CHRGHE” AT M e 2 P B Ia B B A AR A R AR AL
G, B CTRRORE” AR AX W g W B BRAN AT B B 254 2 il
S R CHRORE” ORI AR L TR AT YA BN B B PR
Q FARRER CWEER” P AR R 6 R AN S B B R R R R

2.2. BRBE B

BB A (T S MG (BN 1. (LRI T &R “ A ROATE” NS HER N X , M <
HIREL SEMHER N (=) : TATISIES “WEE RIS y W R s g
M(1-y)s WS PR SIS 2, W CRPBIAEE SRR (1-2) .

it EANE PARE. ELIR T AN S A, 88 WS R, W 2.

Table 2. Payoff matrix of the tripartite game between tourists, platform merchants, and online travel platforms

F2 R FAER. ELRFTFEN=ZHFEEITER

TELRIT & FERK -
) ; b 2 A (1-2)
S—C,+G,—J S—C,+G,—J
WEEHY Q-C,+1J Q-C,+1J
M -C, 0
HRAEE X
S-C,+G,+F-AX S-C,+G,+F

ANAEEH (1-y) Q-C,+AQ-F-R

Q-C,+AQ-F-R

AX —C, L

-G, -G,

WEEHY Q-C, Q-C,

TG (1-x) @éf _&
AHEER (1-y) Q-C,+AQ-R Q-C,+AQ-R

c, L

3. IRBEREM D
3.1 REMBX MUK FZ

H A DA =7 R SO RE R AT DASK HH AR 3 A R0 B2 A DA T 489 50T

(1) TELHRIET G PRGOS A A BRE A E(H,) . E(H,). PRIZAHEAE(H). W4
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E(H,)=y(S-C,+G,-J)[z+(1-2)]+2(1-y)(S-C,+G,+ F - AX)
+(1-y)(1-2)(S-C,+G,+F)
=S-C,+G, - yJ +(1-y)F -zAX (1-y)

E(H,)=yz(-G,)+y(1-2)(-G,)+z(1-y)(-G,) +(1- y)(1-2)(-G,) = -G,
E( )=XE(H;)+(1-x)E(H,)=x(S—C,+G,— yJ + F —zAX — yF + ZyAX +G, ) -G,
Q) AR KBRS RS AT MIC N E(L) . E(L), FHAHLRE(L), WG
E(L)=x2(Q-C, +3)+x(1-2)(Q-C; +3)+(1-x)2(Q-C,)+(1-x)(1-2)(Q-C;)

=xJ+Q-C,

E(L,)=x(Q-C,+AQ-F-R)[z+(1-2)]+(1-x)(Q-C, +AQ-R)[(1-2)+2]
=Q-C,+AQ-R-xF
E(L)=yE(L)+(1-y)E(L,)
—y(x3 +Q-C,)+(1-y)(Q+AQ-C, - xF —R)
=Q-C,+AQ(1-y)-R(1-y)+x(Jy—F +Fy)
(3) W PRI SRS I ST 3 C A E(K,) > E(K,)» %:i’JS’iﬁlﬂij( ), WEH
E(Ky)=xy(M =Cq)+x(1=y)(AX =C;) +(1=x)y (M = C; )+ (1=x)(1-y)(-C;)
=XAX = XyAX + yM -C,
E(K,)=xy(0)+x(1-y)(-L)+(1-x)y(0)+(1-x)(1-y)(-L)=—L+Ly
E(K)= 2E(K,)+(1-)E(K,)
=2(XAX —xyAX +yM —-C;)+(1-z)[-L+Ly]
=2XAX (1-y)+2zyM —zC; - L+ Lz+Ly(1-2)

32. ZHRUBIERUEERIBEE S

AR AT IR A AR B ST LUBCT I S0AT, T DIOR B0 82 (0 R A Zh A 75 2 [13] . WAELRIRITE T 5 -
FEME WEMERS LTS MAF(X), F(y), F(z). MAM>IRARE M E14], "Ix=
TS S SIS T R AT 0
3.2.1. E&IRFTEARBEHSHRES

FEE R & RZh A T8N

F(x)=x(E(H)~E(H)]=x(1-X)(S~C,+G, - y) ~yF + F~2yAX +G,).

oF
5§(X):(1—2x)(5—cl+el—yJ—yF+F—zyAx +G,).

— F OF (x ok RN TS

(1) 0<y=> fA;f;H*G _yt<1nt, 5& ) L0, b G R TR,
W& L+

_ OF(x s \ N
@ 15y> 3G G PG oo g S o iyo, st o <

IAX+F+J oX
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AL SRS, ZRISRAEIZRAE N T RERE

@) 0<y<S=CFGFTFTG i g (ﬁm Mx=1, MMM ST ke <t
IAX+F+1J

RORHL” WS, IZSRIS AR N A TR E IR
w1 EIR MR RL,  AELRTR T T 6 1L 3 SR PR A 2 52 211 6 1 508 6 SR A iy 2 8 96 SRS PR 521
UEAMELE RTS8 AT IAS, AR, XAk AR A (1 TR 2 B 2 RN 6 X SR R e #%

322 FEABMFRRMEFIETSHESHT
FEEFK RIS TN

F(y)=y(E(L)-E(L))=y(-y)[x(3+F)+R-AQ].

>,

';gy) =(1_2y)[x(J +F)+ R—AQ]-

a)mmz%%gzﬁAMudzy)0,$Aﬁ%7k?% RS, ToHHE AT AN

@ o<x<2R_ccant, wi T oo, wy-0, sinrv s Rl s,
WA I T TR,
@ x> 20 R csont, T o0, wy-1, searv as i .

SRR IZ A T RERE.
H BRI AR, 165 R SR B S 1AL 2 3 BIE LRI T 65 L8 SR AN iy 2 18 1 SRS PR 200
PEANRIET IR, BN RS 22 /0 th 2 FAN T 6 78 500 SR L %

3.2.3. FERBEHSHRESH

e 1 s T R
F(2)=2(E(K,)-E(K))=2(L-2) xaX (1= )+ yM ~Cy+ L-Ly].
5Z$)=@—hﬂ}Ax@—w+yM—cﬁ¢fLﬂ.
a)much;&ﬁx{”:¢<uﬁ,52”50,WEXQ%ﬁ%wﬁ,%&ﬁﬁ%%ﬁﬁc
@)mq<cagqf%)L) <ant, g SE ) () 0, Mz=0, WLIHIFEES “FHERR %

B, ZSEHSIE LA T TR R
C-L-y(M-L)
AX (1-y)
RS T TR RS
BRI, 2 PRSI (0384 2 2 BUTE LR RIS T 5 16 B SR 45 79 55 M 0 SR O B
AN AIRE, BT AR, B RRIE DA S AT 8 16 2 e e 2 0 SR [

3.3. ZHHEMERRIRIEREM S
HY =75 TR B B A5 75 R AT A A W] ELAE A -

(3) 1>x> >0, g ()>0, W z=1, BEIRJFEEE “PhBAEL” SRNE,
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J, = ):(1—2x)[S—C1+Gl—yJ—yF+F—zyAX+Gz],

5F(x)
oy

J,= =—x(1-x)(zAX +F +J),

Jg = 52):41—2zﬂyAx(1—y)+yM-—cy+L—Ly]

S AR AR R PR B T R AL A0 R S S, T okt 2 ) B0 R AR F) s 4 B — A 3591 i Bkt 17
() T ECREFE B REALE 22 0 B — A RSB, W B B B S 8 nOR AN RRE I o IR 3 1 RN
A(0,0,0), A(10,0), A(010), A(0,01), A(110), A(L01), A(0L1), A(LL1).

BERRESSH

SR AT RO S (AR BRI AR, AR U SR IRV, YRR AR PR 20 A P LAAS R DL R V0L

@® %G, +G,+S+F<C,, R<AQ, L<C,Hi, RITELRIT & A FMIZIERE FHEENEL, Fa
“HBOAE” PR SRA UGB R “AWEEH” ST CANTFE “HGRUGH" Fe
JRAS, TR CAMAEES” R RIE AR IS T A AN, iFs AR B g s R A%
TR “HBNGEL” FriEAEA, A (0,0,0) —ENREE M. IR B SmEE CTRORE” , R
ZIEFE CABINGHE” , FERRSEE “AWEEH .

@ HC+I+AX <G +G,+S, C,<M, AQ<J+F+RIH, BIFELRIRNGT & A H S i B %0
RERSFE “GRUGE” P kIt t@f 2 ME T F e “HROAHE” FiFEA, FEITHERR “
SEM” RSV ESATRIER U BhGE” Kph L, R IR EL” FTRE AR TR BT R
BEL FEBEK “AHEERE” PrREMGGEIE TR R “WMELE” Ik S ua i ik L& K
“RWELE” WHRRRAR M. A (LLL) —EARE fl. IR “HhEae” , FamA LS
“WEER” , ELRIETE2IERE “GRUAHR”

[F2E, AT DURR A A S8 7 A B o R A PR AL, ) B LAt 5 s A 7 P il I 2% At o AR SCEE X A
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Table 3. ESS based on Case 1
3 EFER1RYESS

4 R FEAH (G R
A (0,0,0) L-C,» R-AQ, G,—C,+G,+S+F (==-) ESS
A,(1,0,0) J-AQ+F+R, AX-C,+L, C,-G,-G,-S-F (%%, +) RRasg s
A;(0,1,0) AQ-R, M-C,, G-C+G,+S-1] (+x,-) REEE -
A,(0,0,1) C,-L, R-AQ, G,-C,+G,+S+F (+—-) R
A(11,0) M-C,, AQ-J-F-R, C,-G,-G,-S+1J (%, +) TR -
A(1,0,1) C,-AX-L, J-AQ+F+R, C,-G,-G,-S-F (%%, +) RRasg s
A (0,11) C,-M, AQ-R, G,-C,+G,+S-J-AX (x+-) AR i
A(111) C,-M, C,-G,-G,-S+J+AX, AQ-J-F-R (x,+.%) TR -

T R 3HXRIRFFSAE, TEMEHI L.

Table 4. ESS based on Case 2
F 4. BEFER2B9ESS

B RHEAE ERe) RE&

A(0,0,0) L-C,» R-AQ, G,-C,+G,+S+F (%%, +) TR A
A,(1,0,0) J-AQ+F+R, AX-C,+L, C,-G,-G,-S-F (+x,-) AR g
A;(0,1,0) AQ-R, M-C,, G-C+G,+S-1J (x+.+) g i
A,(0,0,1) C,-L, R-AQ, G,-C,+G,+S+F (xx,+) FRasE A
A (11,0) M-C,, AQ-J-F-R, C,-G,-G,-S+1] (+—-) e
A (1,0,2) C,-AX-L, J-AQ+F+R, C-G-G,-S-F (x+-) RasE i
A (0,11) C,-M, AQ-R, G,-C +G,+S-J-AX (=x+) ARaE A
A (L11) C,-M, C,-G,-G,-S+J+AX, AQ-J-F-R (==-) ESS

4. MATLAB 1A E &

N T EEMBRITEL IR 6 FE R R 5ls =7 ELPE KA € WHETPIRES, AT Fof it
ZHORNER T, 5B MATLAB2021b T H 0 Fi R Py A% 5L BT A A 58 SIS JEIT 0 50 A, Rk st
AR .

(1) 4C, =100, C,=100, C,=150, G, =10, G, =5, $=30, Q=150, AQ=80, J =50, F =50,
M =200, AX =100, L=50, R=50, 3Ll LEUHIH/ LG +G,+S+F<C;, R<AQ, L<C,. X=
J7HEmE A (0,0,0) IALHEAT T Bl AR 1 .

(2) 4C, =100, C,=100, C,=150, G, =30, G,=20, S=201, Q=150, AQ=50, J=50,
F=50, M =200, AX =100, L=150, R=50, f#f5LA EHEH L C, +J +AX <G, +G,+S, C;<M ,
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Figure 1. The game system evolving toward point A (0,0,0)
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Figure 2. The game system evolving toward point A8(1,1,1)
2. EERGE A (LLY) EK

NI AR S BRI 6 R RN W2 R FAT N SRR 6 SRR MM, (R 46 k5
MRS NE I IO Rk, AT FORs 2 15 SE B LB 2R 2 HOWRAEL LG /2 0 BT 2641 FA ] MATLAB2021b
BEAT M. BT P =5 SR (T 4R SRS R LU BB NG x=y=2=05,

(1) M AELTRIET 547 R0 BLRAR Cp miRARS 1 &5 SRS L FR 1S m . AE AR A AR OL T
BOF A RUAEL A C A 80 F| 140 A4k, RGN 20, LTI 5 K. HBIFELRNFT & SIS0 H
R 3 R

(2) SrMrile % P BE B A C, R AT i 2 SRS IR SR A RE R o AR A SR AR OLT, Wil
rBIEFE A C, M 100 2 300 484k, AN 50, JLOTE 5 k. SRR RIS EFEDT HAE R ILE 4 B
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Figure 3. Effect of effective governance cost on online travel platform’s strategy selection
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Figure 4. Effect of assistance governance cost on tourist strategy selection

4. THENAIE AT B SR I IR B SN

(3) M1 & B K ANUE B A AL T F s IR X1 6 7 SRS B AR . AE HoAh 2 AR AR
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Figure 5. Effect of penalty intensity on platform merchants’ strategy selection
B 5. SIRRZEXT A m R R E RN

(4) Sy Mriie 2 By Bie BRI SRR AL AX R AR X il 2 SR IR 3 (20 o AR A F AR S LT
L2 PP BIVA B FTER A4 2 AX A\ 20 3] 180 A2k, BRI 40, LA 5 K. 453 & SRS £ 5
SR ILIEL 6 FrR .
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Figure 6. Effect of reward magnitude on tourist strategy selection
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