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Abstract

This study builds an evolutionary game model between the platform, users and the government.
By calculating the equilibrium point of the game and conducting simulation research, it shows the
evolutionary trend of the strategies of each party, aiming to provide theoretical support for the
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formulation of privacy management strategies. The findings are as follows: (1) User information
disclosure is positively correlated with personalized service revenue, and privacy risk is also an
important influencing factor. The platform should improve service accuracy and strengthen pri-
vacy protection to enhance users’ willingness to disclose information. (2) When making decisions
about the transparency of information use, the platform needs to weigh the cost benefits and po-
tential losses, and be affected by government regulation. High transparency helps to enhance the
user experience and platform reputation, and strict regulation encourages the platform to be more
transparent. (3) Government regulatory strategies are crucial to the stability of information dis-
closure systems. Timely adjustment of regulatory efforts to promote the dynamic balance among
the government, platforms and users is the key to achieving system stability and sustainable de-
velopment.
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TERBARIAR, T 677 AR R BRI 5B R g, IRBEFZIAI M B S, KBl T “T
NT” AEAAEIE AR S5 A1) IR AR S5 B AN D g ke 1715 B 3l SR 247t 7
5, ONBUARRIZE IR S5 (K — Kot mi[2]. 2RTT0, B RIZ AR AT (R B, AP S AN, Bl 4%
ITRBRERS ARG R, Her e B aIFHT 2 MRS 2. KRN T 603 5389 77, 1
2 7RG REHEACAR S5 I BUFTBAR[B]. SRbFEIN, 7 i A R AL St S AR, . PR
ABURG Z B RIA 3k R AR E 2% DR R 6o, Hasd e P g baic st s s
FER, RAADTELR R s IR ST, BORHRT TR P AR R G 7 BERIENLAME. 5 BR,
FH P AN AN T 0 R FA M e B AE AU, A A5 BT RERAS Al T it B 45 55 =07, NI 51 kK — & 41
LA . AEXFPEFCR, P BRI A B i e, e R S R A S AR AL R 55
[4]. MPERSERE, FEF M P SRR RE R, , & ZRILERY R P BRI EAL. A, 1
SEPR AR, QAR REE SR EL A 25 1T 2R P R AA GRS, B RA E SEUR, E—nE T H
FHREEAEMES]. N T I EAESENL, BUR T BN A LR =T, BRSO/,
I G — RFNEHE S BER M AT . BUR IS e R B ORRE T P A G, et T 6
MIEHEE . AR, W AE GRS I B AA B4 [R I HE S KB A R AN, BROMEUR 75 2L A8 1 1]
Ao FEMEIRFS B ST, 7 P EMBUR Z 8 M s A KA AR, R T — D RIRMEh SR
AR, R IE B ERIERE . TG BRI 5 2R AT 9 LU BUR ) 8 AT D R AN i A AL ATAR L
SN o X AN S P B AN RS, SE ST 6 [ 7 Ml A SR AR ¥ 76 BEALRE »

B BIRH S, AFITURRARS: (1) F7 S P EMBUR T EAEIR S T 5N E SR 2R
LRSI ? (2) KT, 1 & 07 ABUR R 5 A R A R A A ) SR R P A5 2 4 R
PN ? @ RN R, ACEERAP . SFEMBUHREA S EME, HE3)REER
PRI R
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TEE B2 ST, HPEEEEIT OB AR R EZEZLNGE . Hp, Culan %5(1999)# H
MBS AL T 5 318 (Privacy Calculus Theory, PCT) NELfRH P 5 B EE AT NIAE T I ERIRHESE[6]. PCT
SR T P EAUE BE AL RO S U R I I S AR, $RoR TR P IR S B BRI 22 OB AL . BRFA
THEIIS R OB ARG S5 AR [7]. EFER, SR E GBI a5 R A RS0 P S B AT
NEIFEREAT 7R EF . KEMFFREN, BRI 5 BT N B A B8] [91, A
A BB vT LAy ok B AR 2 i, P SR T4 RN NS S [10] o [RIEE, 3 KU IS F P (3 2 B
1T R EA AR [LL], 2 R B S AR B, AT R i AN R Bk B R A A R [12]
Fh, R PG BEAT MBS 2RISR R . Flin, fERTREAE RN, B I R £ 0t 1
W SE e 33 7 A SR 2 R, R S0 B B R MR R [13]. EALS ISR T, P S A G B REhL
FIREIR T 527 B R BRI AR 55 DL R e Ak 2 R AR [14] . R, F P AMARRIE . (BARRE . $8H1E &5 K
F M HE B ERAT e AR [15] [16]. thAh, F X & BURS SR AL RS 5 A0 FE 2 s ma S B ik iR
R [L7]

BT, HXM%F&HH P EEIE RN O @R ST 3SR J 77 45 55 2 A,
(BB MEAHE IR IX —FE 2 BT IR ANIR T R A o B2 500 000 55143 B P P 140 P A8 IR 2801 e =2 56
SNBSS B &, JCHRENEHER IR, P AR HNE . 58 =07 IS BUR S R & A m] gext H
USSR R R £ AR IR o IBAh, METHEA 2 OB T SUE T, Wl A RS, DS P 0,
ESRIX P VE RS S L P W s RIS S, BB X & 5 FEE =07 IS HIAAT A sh Ak i . JE
T, ASCETERAMEE I ARG R R N FTaRE, ME— AN ERTE. P BUFIIE
A ZERR, I T, EMURR SR EARR MG, DUHRARTH S B AT AW
.

3. 1REIME
3.1 EHFXAR

R R = A T ——H 7 P ERBURF A 1 FR), =F A2 R GRS A rlicas 5 X
B AP AR LG R : F P AR5 BT H A S AL IR 55 B SEPRAE A 3 00 3345 2 B ik %5
FEVEE B A AR SR A, ot AR BURE VIS, SSTRE T
& BIEAR AT N

32. BRRZESSHRE
=T FE RS RE b ERE 25 B USRS - B RUS BEAT BEAE (SRS R, T, ASGRI TR

R

BRst—: “@HN” 5 CHREM” Rit. —Jril, MEFFERMER, BT FESBUT=
TSN S S 513%. Hh, R ERZRE R e SRR S et oK AL P B TR R R
IBRETFANE RN BUF T EMFEERRE RS B G MG K. Si—Jrm, AR EEKHE
FMicas s R A 22 0 AT, MRS MR AR, RIS

BB BUNDAERAEES H B AE KOy B 0, AR R 0 8 PR S e 3. ™
R E TR BUF RN E BB e 5 06 T 6 07 A5 B AT W REAT I8, P ARt AT 282 il B A 71 44 it
TR B TR BUN AR X ST IR, TR TR IS . BUNRE BRI &, Ak
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Figure 1. Game players

1. HBFEER

B 5 BRI E SRR AE MG BURFES: ™R IE” sk, HEBEITMRERIN, A5 A
HAMEEZ ST BRGNS E R, HE R8RSR AR, SR MR R 55 K e 2
KAH 2 G IETH BUFM™HIE T, P EEMHNGEE T, HkE T EUF KRS, 1Ak,
BUFSRIGIESER,, FIReRA “fEE7 OB, 57677 AEWER A E RN, L Tk “5%
FA NS S

BB =: FEUAFARRER AN EN, FAREVENSIGEV PR S ILER. BT, £%
WA LR T, 5 RAEREIIM OOy 17T 85 A (5. ik, AT E07, miEml
IS AREWIE P A sG55 . B WA R T & 5 7 By, LS RN S B4R 1)
TR, oA E BRSO REMIE AR ST Ba e, DRI, R SRR
EFEER T, ARG R G BRSO 7 & 07 208 B AR A 3 DR AR IR S5 iR i, 3
ISR FEAE BNt lat . A E, 5 FEEERERE MR TEaTRASES EHJKTHN
BRI, a5 BB E 2 E AR DA S BAEE MR — H 0. &7 & I RIE WL A A
FUEE, BRI — € AR RIS B E, TSR MR S iR &, e
MrbsRaE; BEAh, HBUFREC “ oA 7 RSN, a7 “EUA” BIRERRAL HESE T
B

EBElY: H R s e KA B, A 3 5 AN IR SRS e . D RS B e i
F A EAC AR S5 ) SEPRA , HSRMR e % 55 IR SRR 5 (5 AR KT R IR [1]: AP
A AF BRI O S AR S5, A5 LRI A I R b mT DR B S i A 5 Wi, (RIS T I 17 A4
O PR B AL HE 3 RS 5 15 S5 1 32 WA AR 7 FH P B 2 RO R IR B AL, 985 P A J2 4 et
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Table 1. Parameter Settings
*1 BHRE

(R -9 FAF
Pu  HFIEE “HER” HMEIY, B ASEAIR S IR Pu>0
E  CPHESE mEWAEM T sRuget, A R B el E>0
T BUFGESE CTURRIEE” SRR, A e T>0
Lo R g “fids” SRMSIN, AR R4 A Ao s i A P Bk Lu>0
P FIPIEdE “PiER” FMKE, FE U7 AR Pp>0
Co “PHIES “FIEWIMEM” IS, BHMIBNBA Co>0
R P “4RER” RGN, RIFAE AR R 6 77 A 2 e R>0
Lp PSR “H5ER7 HOERT, AR RAFE ARG BT B Bk Lp>0
W CEEEUIMEM . P BNRBEEEE, MRS R R KR, ORISR wW>0
H CFEAZHMEH. I PG, wREREE, R MEIR S AR, &Rk H>0
Cy BUNZLFE “T"A% " SRIRHS, WOMIBRABA Cg>0
S BUMESE “TUMEIRE " SRIRIN, X mnE T 6 RO $>0
F oo BUM™IRE R, XHKE B 6 19 e F>0
D ik PR RN, F R AR GG AR EUR A S TR D>0
A BUNTRE SR, R 6 7R3 B A 0<i<1
o CPEEEVIEAME R, AR R AR (AL R ) R 0<a<1
g CFEIREYMEE RN, R R A0 (AL 52) RO 2 O<a<p<1

Table 2. Income matrix table

2. WEEME

W& AN
L & e 125 W &
P+E+T -al, P +T-pL, E+T T

pefe P +(1-a)R-C,—al, +S P +(1-B)R-pL, +(1-2)S - AF

-C, +S (1-2)S-AF

W-C,-aD AF-C,—H-pD -C, AF-C,
R+E-al, R - AL, E 0
ek P, +(1-a)R-C, —al, (1- B)R-pL -C, 0
W -aD ~H - gD 0 0
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3.3. {RERE

3.3.1. APRENTR EREE R AR
e “PER 7 IS U, 8“7 BB N Uy PSS MU o 20
8 U, Up iU

U =yz(R,+E+T-al,)+y(1-2)(R, +E-al,)

1
(Ly)2(P, +T = AL, )+(1-y)(1=2)(P, - AL,) @
U,=yz(E+T)+y(1-2)E+(1-y)zT 2
U =xU, +(1-x)U, ©)
FH P EE RS i 2 B T 2N :
d _
F(x):d—)t(: x(U,~0) = x(1-x)(U, -U,) “

=x(L-x)[y(AL, ~aL,)+P, - L, ]

332 FEMRUTEERE KRR
e CREVIER” KR Py, RS IRIEWIER BRI Py, PR 2 O
Po AT Py P2AIP
R =xz|P,+(1-a)R-C,-al,+S |+x(1-2)[ P, +(1-a)R-C, -alL, |

(5)
+(1-x)z(-C, +8)+(1-x)(1-2)(-C,)
P, = xz[Pp +(1-B)R-BL, +(1-2)S —ﬂ,F]+x(1—z)[Pp +(1—ﬂ)R—ﬂ|_p] ©
+(1-x)z[(1-2)S - AF ]
P=yPR+(1-y)P ()

65 [RG5S T A
F(w:y@—yxa_g):y@-ﬂ[qp—axR+LQ_cp+44F+zg] (8)
3.3.3. BUFFHYIRILTEE SRBE KR
BURF R oA M7 (MBI Gy, 9% “ SRR MRS N Go, PRI N G .

SR G G AIG .
G, =xy(W-C, —aD)+x(1-y)[AF -C, ~H - D]

+(1-x)y(-Cy )+ (1-x)(1-y)(4AF -C,) ©
G, =xy(W-aD)+x(1-y)(-H - D) (10)
G =126, +(1-2)G, (11)
BRI 25 SR (K R S S T RN -
F(z)=z(1—z)(Gl—Gz)=z(l—z)(—AyF +/1F—Cg) (12)

3.3.4. EHEHES
FROL(4) (8)s (1)l 13 =5 EHI5h )1 R %::
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3.4. BIEREER R
3.4.1. FERTELFERE

F(x)=x(1-x)[y(pL, ~aL,)+R - AL, ]
F(y)=y(@-y)[x(B-a)(R+L,)-C, +2(AF +48)] (13)
F(z)=2(1-2)(-AyF + AF -C,)

‘]11 12 ‘]13

(&
Il
N
=
[ SR Y
N
N
(&)
N
w

‘]31 ‘]32 33

3, =y(y-1)(La-L,B+Ra-Rp)

3, ==y (L,Bx-L,ax-C, —Rax+FAiz+RBx+S4z)
~(y-1)(L,Bx-L,ax-C, -Rax+FAiz+RBx+S4z)

Jis=—Y(FA+S2)(y-1)

3y, =0

Jyp =FAz(z-1)

i3 =2(Cy ~FA+FAy)+(z-1)(C, -FA+FAiy)

K 9 k3 AR 50 LSRRG 3y, mTAS 21508 2 FROHE 52 BUAE FEARFAE B (42 3 FTR) o

Table 3. Comparison table of equilibrium points and eigenvalues
3. R R EEN R

18 1 FEAEAE 1 FEAEAE 22 FEAEAE A3
D1 (0,0, 0) AF -C, -C, P - AL,
D2 (,0,0) AF -C, AL, -P, pL,—al,-C, —aR+ SR
Ds (0,1,0) G -C, P —al,
D4 (0,0, 1) C,-AF P -AL, AF-C,+4S
Ds (1,1,0) al, -P, -C, C,+al,-pBL +aR-pR
Ds (1,0,1) pL, -P, C,-AF pL,—al,-C +AF —aR+BR+1S
D7 0,1,1) C, P —al, C,—AF-18
Ds 1,1,1) C, al, - P, C,+al, - pL, —AF +aR- fR-AS
3.4.2. WEMSH

T R ENE R AL, Div Doy Dav Dsv De AT A HENIIMI A, LRI 4 Fios:
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Table 4. Stability analysis table
4. BEMSR

HR— THEA = B =
M M A A3 fasE M A2 A3 faE M A A3 FaE
D: (0,000 - - - TR R - -+ FEREs  + - - FEREE 1R
D (4,00 - + + FERES - - - R + o+ 4 - L3
Ds (0,1,00 + - - eSS+ -+ JERES  + -+ - FERES
D« (0,0,1) + - - JefasE & + o+ o+ - s - - - R
Ds (1,1,00 + - - JEfEES - - 4+ JFRES o+ -+ - FERES
Ds (1,0,1) + + 4+ L -+ o+ - JFERRES + - o+ - R
Dr (0,1,1) + - + - JdERES + o+ o+ - B + -+ JefsE A
Ds (1,1,1) + + + - E73a + = - JERaE = + o+ - L7353
{5 24 Y TEAA
)18 1, M A2 A3 faEt: M A2 A3 faEit
D1 (0,0,0) +, - - + eraE S + - + JefaE =
D2 (1,0,0) +, = +, - + fode + - + - e E 1
Ds (0,1,0) + - + - AEFa5E A + - + EFE M
D4 (0,0, 1) - + - JEfRE - + - JefzE A
Ds ,1,0) - - - FRRE R + - + - etasE s
Ds 1,0,1) + - +, - +, - JEfaE s - - - RER
D7 0,1,1) + - + JEfaE s + + +, = ¥R
Ds (1,1,1) + + + = B + - + JefaE =

1) H8—: MAF-C,<0; B, —pL, <O, Di y¥iikfasE s,

X Dyl s, RFEE A, e N, Ik, RSN 4« A, <0, Dy BUOAMEERE £l
B, AF <Cys B <pLy o EEWA: © JHs IS ABURDHRIE 1620 H - 5 B H-F & 1 6/ T BUT
ARG REEBA: @ FEFTMRIEVMERHMHFEET, FHP RS ST 0 /T FERAHE R R
WA K e I, A I OB iy X LASREOR a0 B T3 4 BERA MRS SR P 5 7 AEEUR Y 58
LA = O R S I v O S RS R L B VR €t YR LI € VS N £ 3B Sy = s 6 R N Y
Bk, MM TR CANER T R AT, BEAISERUECE D1 (0,0, 0), RI(CAHKHEE, (R&WIfE
F, BRI A )X — I 1

2) A" MAF-C,<0; PL,-R <0; pL —al,-C,—aR+pR<0M, Dy Jlitifase i

XD ME A A LBIAHEIERS, Bk, REHAL. 4, A4 <R, Dy A Rt FaE sl
i, AF <Cys BL <P: (B-a)(L,—R)<C,. XEMkHE: O Mk lHE MBURHEE Y
BHF &/ N TBURASFE A @ FETCENMEHMHERT, P SEE SRR R
WAzt R B L T 8 ) RS 152 55 B) 1~ 5 v a2 W A P 45 1 W A P RO A 400 9K 22 /N i WA A P SR et )
BAM AR o BRI, PR M A BURE 5 e AR IDUR] a1 B8 A1 T3 4% “ SEAR I SRS PR U7 RO R
WA -5 3% WA B AT AE B R 2 22 AN, T SE A I3 % “ (O WA BE A ™ sk PP D7 AU e 2 K%
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PR e RIS KT USRI, TSR T <9 S ATMAZ, BHARZREUELE D2
(1,0,0), BU(#d, MRIEWAMEM, SEfalE)X—t e b,

3) WM =: C,—AF<0; B —-pL,<0; AF-C,+AS <OH, Ds s si.

X DaTiFE, A A~ ABIAHEIESS, Fik, REA4. 4. A <O, Di A A¥iEFsE i
i, C,<AF s P <plLys A(F+S)<C,. KR, © M HUE REUFIHIRIE B 5 S
TETTNTERTEUFASIEEMA; @ FEITREVMEMHIEET, P RS BIA0
s /NT R R SR @) mid WAL AP 15 2 P 6 AT A M (I BURF R 3 A8 s /N T i W A
JRSEHE VBN FRAS o SR, A ML (OBURF 77 T LASREDUR 0 A 4% 7™ I Sk P R77
BIELEBUR ™ R M, A5 e WA Y SRS IS N A IR I KT BSURT A AL, T BB i 6
“ACEIIEI” e FPI7 AU E SRR Z 5, RS /N T USRS, T ST Fade i AN
B . AL, FATZEFEETE D) (0,0, 1), BICABEER, (EWIEH, i )X & L.

4) 1580Y: Hal,-P,<0; C +al,—pL, +aR—BR <N, Ds ¥itiasE s

XT DM E, FFIEE A, B A T8, Rk, 5 SN RHEE A . 4, <0, Dy RIMHTHERS RE 51
i, al, <P C,<(B-a)(L,-R). X#k#: © FaHmEVEAM EET, s R
TR PEAM R KT BRRAHERR A1 K @ 1 6 Ty e 35 e i WA FH SR OB M /N T i B WA T 5
REWHE MR R Z 22 . BRI, P65 05 25 18 B e i WA P 5 A3 WA 5 P AR T FE B R 2 228K,
Tk BT SN BUR ST G 07 mEYM IR OUT, BT s g
PR s BB R 2 5, RIS KT Bk, TS Tk “ R s . ATAZ,
HEARIERELE Ds (1,1, 0), BI(HEHE, mOEWIMEA, SEta )X b,

5) M. % pL,-P,<0; C,-AF<0; BL,—al,-C, +AF —aR+pBR+AS <0, De Nifiitiz
SE KL
X DT, A A~ AEIAHFEIENS, Fik, REH4. 4. A <OW, De A4 A¥idtasE .
Jeit, BL<P: C <aF: (B-a)(L,-R)+A(F+8)<C,. XuEbkd: © P& I IRE Y &
BRSPS SRR A P A RS K T BRRATHE R O DS 05355 @) A9 A K EUT 7 0 (s 3 456 FH A
JURRHPF G 7 TS KT B A S S B © BURF™ MR T, 16 7735 P g W 5 FH Sk s ) 450
ANBEN/INT R W 5 A2 W A P R A R 2 22 S IBURT IR AR AT BRI, P Ao A PR BSORT 7 T B
BRIDUR 26 10 S A0 17 T3 9% A% A s s P BT EBURR ™IS 28, IKIBP D & I ES M
A Tk “ARIE WL 7 sk s AP 5 AU e W ik 2 i, R BIE K T XUk, TS
i Fik s “PeER” Hng. AMAZ, BEAMZERGER D (1, 0, 1), BI(HKER, (REWIEA], JHUEE)
el iyl u

4. RS
4.1. BEHRE

Az A Matlab, EFANRIBA S 77 B A 9045 th =07 EAREE AR R i fR e sk, BEH
NHLHI 7 HE 52 2 A SR R B TR AL R, R AG I8 A ST A4 22 PR B () T A 12 o
4.1.1. BRFFAERE “EREE”

(1) LR RS 1 NASCSEURME, & P, =4; L, =10; =06, MEHE%&MH: P -pL, <0,
R UL B R (S B U s /T R AEAE B R R AR R, F P R TR <A EE " SR .
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Figure 2. Simulation results of evolutionary equilibrium point (0, 0, 0) under the government’s “loose regulation” scenario
El 2 BAT “EREE BRTREHESO, 0, OMFELSR

(2) ALK E KNG 2: NAHRSHIRME, € LR, =8 L, =10; =06, BLiif e 5%fF: P, -pL, >0.
AR LI FLP B PR B e KT AR Btk B A AR ik, R i k% “ 3k skl . &
Xa=03; T=3; R=4; L,=3; C, =5, Wi (B-a)(R+L,)-C,<0. WL, &I iE Y
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Figure 3. Simulation results of evolutionary equilibrium point (1, 0, 0) under the government’s “loose regulation” scenario
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Figure 6. Simulation results of evolutionary equilibrium point (0, 1, 1) under the government’s “strict supervision” scenario
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Figure 7. Simulation results of evolutionary equilibrium point (1, 1, 1) Under the government’s “strict supervision” scenario
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Figure 8. Simulation results of evolutionary equilibrium point (1, 0, 1) under the government’s “strict supervision” scenario
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