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Abstract

In order to explore the influencing factors and mechanism of the value co-creation behavior of on-
line car Hailing agents, and to study how the internal factors such as value co-creation cost, com-
mon income and reward affect the strategic choice of online car Hailing platform, driver and pas-
senger, this paper constructs a three-party dynamic evolutionary game model, and carries out
theoretical and numerical simulation on the evolution path and evolution law of the model. The
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research shows that on the basis of matching the distribution of additional income with the alloca-
tion of behavior costs, further increasing additional income, reducing participation costs, and en-
suring that the reward given by the platform is greater than the behavior costs shared by passen-
gers and drivers can promote the three-party game to achieve equilibrium. The research conclu-
sion is helpful to provide suggestions for the online car Hailing platform value co-creation system
and improve the effect of platform value co-creation.
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1. 518

PR ELIR PR AR T, — ST AT M BUAE 1 R AR i A 020 kAR 204
P L AR S, LBV RERTT TR AT RS . S8R T I SOE MR 1. MAET 6
RN, REERFNASRE R R, BISCREBIS T EE . FHAT, 204 B A RSB 1B
RIS AT, (HR LR IRAE A — S, FEHIET G PRI Z 8 F)E B ash AR
ST . Bk, BFE. AL SREMEERIIEE . MRS ILENSE P R R WA AR R
HRICo

B R AR B AT R, PG mIPUNISR S A% AR B 1 = K0 k. PG Z 181
SEAHRIUAE S F R LA AN (0] fSE R B IEFaRe . F Gild H AL P RIOR 2 mIAL
T B SRR I AT (5 B IR HGE R T IRAG — € IR RNy 12 B S AT AR . 2T
ZA BN B E I BIRFR LR SCBL L) 42 3% BN E YRR IUEERR[1].  DMES2E X TP G a3t el
WEFE 2 M ESL B EMI D 3 e, A5 I P B E S B B R 3R [2] . thAT 22 5 F TE A X007 (14 1
28, fHIEmEmsbas, BbS5IA, WHRTHMEILGIRCRA —E S EOME3] [4] [5]. XZI4T
A IE TN 2 2 MHE M AT EFL R R A, A R Wi E iR i, B, P&, "IFL. R
TR B LR ) FUE RRAER[6] [7]. (H 2 W24 AL GIAT 9 B SE M IR 2R R AL 18 AR A5 1) 2 51 5%
.

USRAE U S AR RS B LR AL |, MAZ A S, ml. R =7 e e AR a M E
AR, ARITT B RMEI A R ST ZA AR UL A TE BT R A B E L. 43k,
ASCNEZEME A, ERME TMAZE G RIPLNERE =7 MM EILGIRE, JF5 W T SO AR
TSR T A R GRS T ORI T I R AR TR O, I EON S A B L B R S =5 SRS
BT T 0 br, AR IR MM @, AMZA T & MM EL G R GRAL © BEiR Rt

2. 1REIHE
2.1 MEHBIITANMAEF AL S5ENHE

HAT, I abrm 5N IMER I SOl iR os A0 AR AR I 7 30 K FE[8] [9], Hi% i)
AL BIE A 2R A 2 SR A AT ALAUE B AT S [10] 0 IR B A £l AT P B R R AR

DOI: 10.12677/aam.2022.119698 6594 A H ek


https://doi.org/10.12677/aam.2022.119698
http://creativecommons.org/licenses/by/4.0/

ERG, ZEN

25357 b M 55 BT BB AR 2, P R AL S 3 A B R R EAN A IIER, 2SR
B3y ¥k E ORI, S UM EI a0 RO R SR B N R [11].

RIL) 221 G5 0 — MER RN XGA T [12], FINEIRSGIRMETT, SESGHRIMA ML, A H
A AR SN, AR OMENE S, BN, WTRLA hiEFE R, §E5%
RS BIP G IR, RS PRI TR B RA, HEAMEICET AR T LS5 i o, B EE
I RE R TE] TAELLRAS TR . AFNIRSS IR E RS, S 5MA %7 6 MBI 8 R SR
HI AT A, A 7T AR AT A TR, A B BHE L BT N IE RENS B A ) H AT A
Ko VORI BE, ERYITHTNB B, 1 G LA R A =) WA= AU G R 75 2R SR
FeEANFHL, AHARZFAT A AR AT BRI, PG N AIERAF, ARz X 7 fh AR 55 47
MG, BSisR A FIALAEIL 0Ty, LSEBIMA T G RIZkg. Hit, Eairy i
T BUHEIEEAT AW TR R, B RN 7 Bl AL, X SEEL BRI T, 4R i PR L SR R P AR
i A fERE. ARACMECH AT R A R E .

22. MAEFE, Al AFPEFEXRSH

DL N MAERIMEI RS HEIE T 6 AR =, =T RRES (S, A
Z 5}, P& ANMIRE =AM EERNIZRANARITR, =7 BAREEAREIER, LLE SRR
KA B bs, #AABHEAIREOETT, —BHEP I RAZ 55N, B RGUT ISR
AEFATEE .

FESEETEEE AL, ZRENS T FENNSRE B F SRR IR E R,
VRIS, 76 5 AT I E 2 A AR RIS 6 B3 it th i ml 8, A5 HORS 0 45507 6 S i AR E 5
FTPEASSMEEIARS, 76 NEBE BRI, (A PEEPUNSRE K MBS AR L i, 20
16 I R AR

FLS SR FALRPOT 5 S SR UG R, SR IE S, LUK R B R
$eils A FNARBOZMEILEIT A, RN 24T 2 A, Hae ke axt Hi2m. Hil
TWA TG HENSI AR 9Ekn, IR RS AR R, ATRE S SRR A R

XREM S, FFAUNUTHANTEHETS S, FENMEILE T T AMER; MELEEE
RS A I EIEFMNA AT R RMZET G 3 I ool ik 55 2 WA RS R R R AHERE M 20 %
ERQS BTN B ARANEEE CR®R BRET BRSPS AU 4 R E IR A8
[13]; HHEILEI A RAT NS ML T G R SO RO SR LSk B O T M4 % G/
HURIRRR P4 BL R HERE A SR T ) 22 AT [14] . FsREAS S MBI AIT N, ek P asn
TRIDLETR, AMEERND, HESPE CKEATERR. B =07 FHEIL QAT R 7 ZE (8] B A /)
Ak, DR AR SN AR LA 7 A

2.3. EXREH R X (TR

e, AR =R EAMA— D RENAROTR, =07 ERHEARENER, LlE S
R NIEE B, #EA BB RENEE . R K K, K208 6. L% 3 51
BEIIRT S ay,ap,05 3T 6 FINUNEBRE NS SRAREL B, By, By 4RI TG FIHLRISRE KX 5
M2 5 NA ST R, 0<ay,0y,05 <1, 0< B, B, By <1o

W: Koy AFEZ5EA, Ko ARHZS5HEA, Ka, NRE S5 A
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KBy, KB, 53R 6 S 5 RIRE S SITEUT,  AINLATIRAS AU A s

KBy, Ko By 3R G S S5 RIAEINS SEN T, FRe& IrikR i as .

F& L mBUSRE I 7 5 R, Ry, Ry

=TT EMMEIL G RGP AR & BT NIE AN C, 4 AP EXEERA RN I RS 4, NE]
PUSHZ R RA I B RE, 1- A4 — A, NIREIHZISA M L R EL

=TTz 51, REHNGERS KT AZS SEE5REMIG, MELE RGREBHEIMGEEN R 6K
FERASEC R, 0, AFHLA ST RE, 1-6, -6, RIREHIN T R EL.

EEET, ER—ITEEAS SR, TR RRAEE KT =77 #2 50 R R, 4=%%
MRS 5 R, R, R, Ry 7% A aE: H R <AC,R; < 4,C,R; <(1-4,-4,)C [15]

[FS, FEESL 7B, HRPARE M S, ST E 5008 ELE, [16], FEER
SCATHERE WA 1.

Table 1. Payment matrix of platform, driver and passenger game model
F 1. FE. ANl FREHTERZ(TIER

T
T AL 25 F25

R1 - Klal + Kzﬁl + Ksﬂl - E1 - Ez _Z'lc +01R

-Ka, +K, 8 —-E —-AC
R,-K,a, +K B, +K,8,+E - 4,C+6,R R R P e

I E R -Ka,+K B, +E -4C
/'ﬁ Rs_K3a3+K1ﬁ3+K2:B3+Ez ’ £ 1ﬁ2 ' ﬂ"z
R3+K1ﬂ3+K2,b’3—(1—/71—/12)C
Py ~(1-4-%4)C+(1-6,-6,)R
R -Ka, +K,8-E,-4C R - K +R-4C
2272%5 R2+K1ﬂ2+K3ﬂ2—/12C R2+K1ﬂz_’lzc
Rs_K3ﬂ3+K1ﬂ3+Ez_(l_’11_’12)C R3+K1ﬂ3_(1_ﬂ1_ﬂ2)c
R1+K3ﬁ1+Kzﬂ1_E1_E2_/q1C R1+K2ﬂ1_E1_/11C
%5 R, - K,a, + K, 5, - 4,C + E R,-K,a,—4,C+E +R;
R3_K3ﬁ3+Kzﬁ3+E2_(l_ﬂl_ﬂz)C R3+Kzﬂ3_(1_ﬂl_j"z)c
55
R1+K3ﬂ1_E2_/11C R1
1272%5 Rz + Kaaz —/12C Rz
R3+R3’—K3a3+E2—(1—/11—/12)C R,

3. IRBREM S
R EERI “25” HIEPIMZE N x, K “A25” FIEFIMZE N 1 - x; Al LRt “= 57
RISHIER A y, REGRMAE “AS5” HIKPIMEN L -y; REXKIN “S5”7 KRR 2, R “A
Z57 FEIEIMEN 1 -2,
3.1. TR EM S
FEAHRI 557 R CFB5” RN, U, UCFEEIGEU,
Uy, = yZ(R1+ KB + K8 —E - E, —j,lC)+ y(l—z)(R1+ Kzﬁl_El_ﬂ’lC)

1
+(1—y)z(R1+K3,81—E2—ﬂ,lC)+(1—y)(1—Z)R1 ()
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U, =xU, +(1-x)U,, @)
BRI E ST N
d JE—
F(x)= d’t‘ =xX(Upy -0, ) =x(1-X)[ y26,R+ (1~ y)(1-2)(Ri - 4C) - Kyat | @3)

F(x) B0 SEORIELE 1 G (y) IIBE 4300+

F'(x)=(1-2x)[ yz6,R+(1-y)(1-2)(R/ - A4C) - K |
G(y)=yz6R+(1-y)(1-2)(R -A4C)- K

*E?EM Ffzﬁ’]%g'mfimii FRIERE ‘257 RRKEERLTRERSBIPL: F(x)=0H
(x)/d(x)

. *_Klal ( )(ﬁ’lc R) 22 . : B, 2 2y ke S Ls TR MR R A
éy—wR%lnup p) ™ F(X)=0. BRI TSRS, W6 A

FRLEBIE) “ 257 SO A RE i -

w o~ Ka+(1-2)(4C-R)) B I e "
Y ¢26R+(l 2)(4C - Rl)ﬁ HAx=0, x=1MRRRERE, B2 mifiE i

® Ho<y<y'#f, F'(x) _ <0F'(x)_ >0, THx=0mmuiekng, Wit 55" %

)

3 7N Klal (1 Z)(ﬂ’lc Ri) PN o =R A Sbr &
H%E’JH’JWJHDZQR T=2)(AC-R) i, SFENTHAMA, BARIERE “AS57 Hk;

@ H0<y <y<IBf, F'(x)_ >0F'(x) <0, T/ x=1RuLEEMRN, WYaLE <&
57 SRS L T ﬂlg ggi ;;T AR T HAGEI OIS, AR B s,

DL L AN HT AT AL, T £ MR E R A O 5 WL, 6 2 5 7% W e B O, T
BT 625 5 E I B A A, 25 P E IR A, 6 28 B R 254 e R A
S St 20 T ML BN, TG S SR (e

<K1a1 ( )(ﬂlC Rl)
z6R+(1-2)(4C—-R/)

3.2. AIHAYRIETRE MO

AL BRI “2 57 M “AS 5”7 ERIHTEI U, Uy, USRI U, N
Uy =x2(R, —K,a, + K B, + Ky 8, + E, — ,C +6,R) + x(1-2)(R, - K,a, + K, 8, + E; = 2,C)

<y<l,

+(1-x)2(R, =Ky, + Ky 8, - 4,C + E; ) +(1-x) (1= 2)(R, - Ky, + E, - 4,C + R} ©
Uy, = X2(R, + KB, + Ky 8, — 4,C) +x(1-2)(R, + K, 8, = 4,C) 5
+(1-x)z(R, + K8, - 4,C)+(1-x)(1-2)R, ©

Uy = YUy +(1-y)Uq, @)
F(y):%:y(udl—q):y(1—y)[(1—x)(1—z)(R;—A,ZC)+E1+xzezR—K2a2] ®)
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. Koo, - E +(x-1)(R; - 4,C)
[FIFE, A AL HISIETTRE F (y) ATRMSE, H7 = XOR+(x—1)(R.— 1.C) B, AL R
EEMERSAT “2857 RIHE S HE TR E R .

Kt B GRAC)
Az x0,R +(x~1)(R; = 4,C) I, A PR L .

® M0<z<Z B, F(y) , <OF/(y),, >0, Uit y=0Rufkbs, WRELHE <55 Fik

K,a, — E, +(x-1)(R} - 4,C)
X0,R+(x-1)(R; - 4,C)

@ M0<Z <z<lif, F(y)|,>0F (y)), <0, Jify-1REEEN, WHELSE S5 &

K,a, — E, +(x-1)(R; - 4,C) o
x8,R +(x~1)(R; - 4,C) i, MR R R R T ik 1 S 5 R .
DL AT AL S B e R L A BT & AU — R, LSRN M BB

BZ 5KV PEIE TR HEILQIPM A ES RN, AR E RS 5 R, ﬁf
K,a, — E, +(x=1)(R} = 4,C)
X0,R+(x-1)(R; - 4,C)

3.3. REHRIEIREM S

RN HIRIL “257 Ml “A2 5”7 FMEIHERE U, U, UCFEEIEU, N
Uy = Xy[ Ry =Kyt + K B + K, B+ E, = (1- 4, — 4,)C +(1-6, - 6,) R |
+X(1-y)[ Ry — Ky + K By +E, = (1- 4, - 4,)C |

RN T I, FEINVEEA SRR 2R A5 HS.

W PRI BE R KT

0< <z<1l.

9)
+(1=%) Y[Ry — Kyt + K, B, + E, (1= 4, - 4,)C |
+(1-x)(1-y)[ Ry + Ry =Ky + E, —(1- 4, = 4,)C |
U, = Xy[Ra +K By + Koy —(1- 4 _Az)c]"' x(1- y)[Rs +K B~ (1-4 _ﬂz)c] (10)

+(1- x)y[R3 +K, B —-(1-4 —zz)c]+(1—x)(1— YR,
U, =zU, +(1-2)U, (11)
HH DA b AT 1 3R 2 1) &R ) 25 7

F(2) =%= z(uc1 —U_c) =2(1-2)[ E, Kooy + 3y (1-6,- 6, R+ (1-x)(1-y)[Ri - (1-4 - 4,)C]]| (12)

wor Ky + y 1[R %_%)C]_Ez
D S = y(1-6,-6,)R+(y-1)[R;-(1-4 - 4,)C]
Hsfe % T ﬂi’%ﬁ%ﬂba‘%?’;ﬁ’l “Z 57 R R .
Ksay +(y-1)[ R —(1-4 - 4,)C]-E,
y(1-6,-6,)R+(y-1)[R; —(1-4 - 4,)C]

i F(2)=0., RORE KT U2 R R

2) Hx = i, AfFz=0, z=1MrRRERE, LD

PR
@ 29X <x<1H#/, F'(z)|z:0>0,F'(z)|2:1<053”, z =02l ERng, WPk “25” K
Ksay +(y-1)[ R —(1-4 - 4,)C]-E,

W Fr AR /N T
y(1-6,-6,)R+(y-1)[R; —(1-4 - 4,)C]

I, REHRAZERE “AS5H” Kk,
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@ Y4x <x<1i, F’(z)|z:o>O,F'(z)|zzl<0HﬂL, 7 =1 R E R, NS FEEE “357 K
K3a3+(y—l)[R3’—(1—/11—/12)C]—E2
(1—91—92)R+(y—1)[R3’—(1—11—/12)0}
P Mol 4, 2 SRS R BRI 2 2 B S A mIHL - F R, SRS s 223 H
B S 5KV FEIG TR EILEIHE A SRR .
3.4. ZHRUERB O
Fh RE. FNBAMEZES 50T R HI B0 2S5 FE R AT AR R

WS PRI RE KT ; I, SRERHABIETE “S 57 Kk,

(1-2x)[ y20R +(1-y)(1-2)(Ri~ 4C) - Koy | y(y-1[(1-2)(R; - 4C)~26,R] 2(z-1)[(1-y)[R-(1-4~-%)C]-y(1-6,-6,)R]
J= x(1-x)[26R-(1-2)(R{ - 4C)] (1-2y)[(1-x)(1-2)(R; = 4,C)+ E, + x26,R K, | 2(z-1)[(1-0)[Ri -(1-4 - 4)C]-x(1-0,-6,)R]
X(1-x)[yR-(1-y)(Ri-4C)] y(y-)[A-x)(R - £C - x6R)] (1-22)[E, +(1-x)(A-Y)[Ri - (1= % ~%)C ]+ 1y (1-6,-6,) R~ Kyar |

WRIELL B dr, ATt & . . mIbls & Bk B ET L R AT, AH =T Frka s 19
IR RGBT T BRI B IR T B — P . EHISIS AT, %R RGAF(E8 N4 TR 1Y
187 R — AN A SRS P47 5, 23 51M1(0,0,0), M2(0,1,0), M3(0,0,1), M4(0,1,1), M5(1,0,0), M6(1,1,0),
M7(1,0,1), M8(1,1,1), MO(x" )y z), HFMIN=AEHFETFEAMAEET AAE—F. hTFELEERS
WA TE PERE T G NAT 38T, HCARSAI T 0 e R AR T SRS, DRI R 7R 55 R8N Al SR W 5w TGS . () 1R AR
Gira e ML, MONITE TR I BTG [17]. K48/l S ms V-1 s 73 AR N S LR R, AT DLSRAFAN[R]
ST 5 BT . AR T EL R B RRFAEAE (A, A, A )R RS R HEAs . ¥4 55 A e M D 222,

Table 2. Stability analysis of evolutionary game

F2. RUEFRELS

B FHIEE RYASE MEFI
M1(0,0,0) R -A4C-Kua, R, - 4,C -K,a, + E,,R; - (1-4, - 4,)C - K,a, Ny
M2(0,1,0) K, E, - K,a,, Ky, + 4,C — R, — E; ANFasE s
M3(0,0,1) K, E, — KZaZ,K3a3+(1—ﬂl—AQ)C -R; gy
M4(0,1,1) 6R-Ko,, K,ar, - E, Ko, — E, 5
M5(1,0,0) K, + 4C - R E - K2, E)K; —a, AFEE M
M6(1,1,0) K, K, —EE, + (1— 6 - 492) - K, ANFasE s
M7(1,0,1) K, K, —E, E, +6,R-K,a, o
M8(1,1,1) Ko, -6R,K,a, —6,R - El,K3a3—(1—91—92)— E, FaE s

WEEAMRE 4AC>R, L,C>Ry, (1-4-4)C>Rj: C<R, MR +R+R <C<R;
K3a3+(y—1)[R3’—(1—21—22)C]—E2

N T ARAIE T S E SAEAE TR LU F e 0< X = ’ <1,
Y(1-6,-0,)R+(y 2[RI ~(-% - )C]
ooy K@ toD(ACR) o K B (CD(RZAC)
Z€1R+(l—z)(ﬂ1C—R1') X6’2R+(X—l)(R£—/12C)

ZiG U EEAFMg, SRR
#M1(0,0,0), M2(0,1,0), M5(1,0,0), M6(1,1,0)f N LIRLI %M, 15 Ky <6R, K,a, <6,R+E,
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Ksay <(1-6,-6,)R+E, , AFFGEHKEE, FIHAREE M. KM3(0,0,1)H NAHKM, 1HRFIEE
2, >0 KMA0,1,1)H NLREM, BHHEE 4 >0 BM7(L,0,0)HANL W&, BREHE AL >0, %
M1(1,1,1)75 N R A, BRFEE AN TE, ik, M8NEE S, M, F&. RF MM R RIS
5k, HERFE25MBANTS 5MEILGIN R FEFR R, AVMTRE S 508N T
Z5MEILGI IR G 64 TR M. = EBFRZS ST, LEAIEAEKIMEIL R
G, IR A 1 B SR I %
4. BB

N T EIEMHR GG, RS KA, KA matlabxt 8 AT BUE 0 . R TS
BALA BRSNS (L,1,)), SEH B AL LR &A%,

AC>R/, 4C>R}, (1-4-4)C>R;: C<R, MR+R}+R{<C<R;
Kioy <OR, K,a, <O,R+E;, Ko, <(1-6,-6,)R+E,

BRI, A SCHWIIRE BOE N

E =1, E,=05, =05, 6,=03, R=3, R/=07, R/ =05, R/ =03, c=2, 4=05,
4,=03, K =2, K,=15, K,=1, & =005, a,=005, a, =005

B —: EVIRET, & A =77 MiEA R B AR €1, W DA AR A 20 SR SRR 1)
BT, &, ANNERE 3N 2 5 FARM 5 m T-M8(1,1,1).

« 0Ty P65 5N EIEITE
AN SR E R
2B S 5 IMEIEOIEE

Figure 1. Result of array evolution for 50 times
1. BRIEL 50 REIER

fhE2:

FLIRSC AR N RERS NP &, ISR E RS 5 SR (TS B s 1T B A (1 398 o 2 A7 v 52
Wi = 75 % T2 5 SG HIE 3% . o7 &« E U & = 5 T 3% RIS A0 B i 1A 16 43 e 2 8093 531 905, 0.3,
0.2, HIT/MRBUNAIE, LRI AR RS 8 B0, = 2 A S R R A R R . BRI, Ak AT Bl
TERAG B RR AN HE 0 BRAS S48 I g R B B IRES R At b, 38 4 A I R AL A TRV E E L
Mlas, PRI ESL B R SA, GG E RN EILO RS WAL R mE2, E3HIR:
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Figure 2. Impact of common income on value co-creation
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Figure 3. Impact of coordination cost on value co-creation
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Figure 4. Impact of platform on driver reward
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