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Abstract

Addressing the conflict between enhancing financing efficiency and protecting privacy for small
and medium-sized enterprises (SMEs) utilizing blockchain, this paper innovatively constructs a
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tripartite static game model involving the government, a third-party platform, and SMEs to reveal
the decision-making mechanism for privacy disclosure. The research demonstrates that a pure-
strategy Nash equilibrium exists when: 1) the net credibility benefits generated by strict govern-

ment regulation R, —C_ exceed the total subsidies provided S+ S; 2) the incremental techno-
logical benefits for the platform Rp outweigh its incremental costs Cp ; and 3) the financing cost

savings for enterprises D, surpass their privacy risk losses C,. This equilibrium entails the gov-

ernment enforcing strict regulations, the platform implementing technological chain integration,
and enterprises disclosing data while maintaining integrity. The approach, utilizing payoff matrices
and expected utility analysis, confirms that blockchain technology can enhance efficiency by reduc-
ing information asymmetry, but requires cryptographic techniques to balance transparency and
privacy risks.
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Figure 1. Three-party strategy relationship diagram
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Figure 2. Strategy profile of tripartite game subjects
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Table 2. Payoff matrix of the tripartite game
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R+R,-C-C, =S, +F ;: HFHEFXPRERAN iy =0, i‘ikﬂﬂﬂ&?éﬁ%%iﬂ&zﬂ, Al E
w=1, M BUE AN R+R, -C~C, =S, #lkiEZyw=0, Bz N R+R, -C-C,-S, +F,; 4
FHEFRXRBER AN L y=0, B APEERLE =0, EJ/ElkTﬁTW 1, JH:ETEIWW &N
R+R,-C-C,; #HiliEZyw=0, BUFWRzNR+R -C-C +F,.

*ﬁmtpﬂlﬂ?ﬁ/ﬁi‘uH*TIEJ@L%E’@*HF‘E,J”/‘H‘_E&ﬁiﬂjéé{%j:ﬁ(%l‘)ﬂﬁ/%ﬁ?)’() K& 54l A A X
P AT . E A RIR T, AR 3R A A bk 2 1 0 ko as ééXTHﬁ/\?FﬁT%D, 2 HALY

R, —Cy > S, +S, >0 If, BUF ™ W I i R s KT S8R ML AT Rl 2t , RDTEB Al 33549, B
H?‘ ’J*’“‘Jz*ii‘%ﬂzi‘%"”*
42. &

BRI HREERARA AR LRI 0 08 R R, 2 P Gk e X B EEHOR BRI 1Y
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LSRR

R4

WG KT A ERER YR, P 6 S TR X ROR B8k, /N T, M. B, AR
WA AR R 2 T H
P =(1-x)(1-y)(1-2)(1-w)(R ~C, - L, ) +(1-x)(1-y)(1-2)w(R -C,)
+(1-x)(1- y)z(l—w)(Ri—Cl—Lp)+(1—x)(1—y)zw(R1—C1)
+X(1-y)(1-2)(1-w)(R = C, - L, )+ x(1- y)(1- 2)w(R, - C;)
+x(1-y)z(1- W)(Rl—Cl—Lp)+x(1—y)zw(R1—C1);
P, =(1-x)y(1-2)(1-w)(R,+R, =C,~C, -1 ) +(1-x)y(1-2)w(R +R, -C, -C, )
+(1-x)yz(1-w)(R +R, -C,~C, - L; ) +(1-x) yzw(R, +R, -C, - C )
+xy(1-2z)(1- W)(R1+Rp+Sp—C1—Cp—L;)+xy(1—z)W(R1+Rp+Sp—Cl—Cp)
+xyz(1 w)(R1+Rp+Sp—C1—Cp—L;,)+xyzw(R1+Rp+Sp—Cl—Cp),
4P =R, HE:
R —C,— L, (1-w)=y[ 2(R,=C,)+(R, =C, )= (L, + L} ) (1-w)+S, | @)
421 FLEEXREEAT L5
Y IR FEXIEEH AN LR y=0, AXQEMNN:
R~C,—L,(1-w)=0 (2.1)
PRI 7 & iR 52 B 5 Bl bR R L IR, kB w=0, PG HRai A R -C - L, ;
LA ER w=1, ?@E‘Jqﬁcﬂﬁjﬁ&—qo
422, FERREEAR L
L BB EEROR FEER y =1, AXQ)FEAN:
(R-C,)+(R,-C,)-L; (1-w)+xS, =0 (2.2)
LR Al 2 ﬁ%@%ﬁﬁT%W¥AMW§mﬁﬂWﬁ%3%”£x]JAﬂ@HELﬁ%W 1,
FERW SN R +R +S, -C —C s HBUNIEHEMREE x=0, VM HERHRw=1, FErkaiN
R+R,-C-C; Eﬁﬁllﬁ‘ﬁ% *’A%%X 0, liELw=0, FERILE ij1+R -C,-C,-L,-
A ANIELF G IR LRI AR NS, Yo mingE L, B L, 4, Bl Az IR, B 2R e Rk
ez, H2HEACH R, >CoI, FEEFEEAR R EGEE R TA BRI E s, BIEML S ER)
BT, ?Aﬁﬁﬁﬁiﬁ
4.3. ek
A b SR H e 5 5 AL AR AN B B RA BB (R S SR 2 B, AT E, » IR MRGRRFE R 2 2 11 545
E,=(1-x)(1-y)(1-2)(1-w)(-C, - F, -L)-(1-x)(1-y)(1-z)wC,
+(1-x)y(1-2)(1-w)(-C,-F, -L)-(1-x) y(1-z)wC,
+X(1-y)(1-z)(1-w)(-C,-F, - L)-x(1- y)(l z)wC,
+xy(1-2z)(1-w)(-C,-F, - L)-xy(1-z)wC
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E,=(1-x)(1-y)z(1-w)(D,-C,-C, -F, - L)+(1-x)(1-y)zw(D, -C, -C,)
+(1-x)yz(1-w)(D,-C,-C,—F,-L)+(1-x)yzw(D, -C, -C,)
+X(1-y)z(1-w)(D,-C,-C,-F,-L+S,)+x(1-y)zw(D,-C,-C, +S,)

+xyz(1-w)(D,-C,-C,—F, - L+S,)+xyzw(D, -C, -C, +S,);

e e

e
4 =E,, it

C, +(1-w)(F, +L)=2[2C, +2(1-w)(F, +L)+C, —D, - S.x | 3)

431 AR EBRAEE
AV IEFEAPERRALIEN 2=0, AXE)HMA:
C, +(1-w)(F, +L)=0 (3.2)

Se U 2 A S B B R WA K, Akl w=0, kil -C,-F -L, W H
AR HR R A BSOS DAL PR R 24 3 2 485 5 5 AL ST A5 w=1 5 Al S R B USe 2l AR5 AR R AR SE R R AR —C,

4.3.2. A EERALIE
bk B R R E R 2 =1, ARE) LN

C,+(1-w)(F, +L)+C, - D, -S,x=0 (3.2)

S A i R AL S B B R B A BN I SRR A O, A BUMERE ™ IS x=1, tbs(E
w=1, A D, ~C, —C, +S, ;s HELI w=0, I\ HHIMILTBR, B aE R A
D,-C,-C,—F,—L+S, . HBUFEFEEMEE x=0, 5 Ew=1, &KW ND,-C,-C,; &1
WiE#w=0, ksl D, -C,-C,—F,—L-

AV AE LI AR TP (5 IN B2 F, + L B R 2R, RISV AE 7 A5 I S 3RS AH N B R A s, Al
SR PN SFARAT N X B R BRI A B R H e, TR BU R T IR, 45 R B i
BISAEA P Al E AR IR AW as D, H. 24 BAN S Al 8 5 500 i ke 1) AR =1 249 2K A b T s Fég IR
PR (B D, > C, )i, 1 & B B4t 1 S B UL R T AN e B R S ER M 28, Al s b R4 08 i

h PR, S pT KA R L R, —C, >S, +S, >0, R, >C . D, >C, i, fA7E & =J5 2 4
(Al SERE G 817, N BN BUR M I P A X ROR B8RS, R R HdE B s .

5. &g

ARSI T BUF 5 =07 iR 557 & Lo/ = D5 S SRR, BT 9T 1 X DR R BN 1
T /il i 5% 5 B A B dia 45 e R S LA DA B SRR 2% A, WU, MBUR ™ M H R Pl R (0 A {5
F1E R Ry — Cy R FA P &AL SN S ) + S, B, HF & R A X SRR 5 12 B Ui I & R
T EOR ARG R C o Al K 35 P15 20 B Rk B3 AR D, B I e R i i X2 8 R PRI 451 2K C, RN A A
I, RGAFAEARIS NAT 1, RIBUMIES ™ RS, TG RM XBESOR T EREERAE, k30
PRI HAY A5

FEIX — TR AR L, WURT DR A O A T B K BT 9 215 7 WAL DA 90 P T A 5 A S 1
H™ R B B JoRIE T MG J1HE Ry — Cy AN BB B s g 70, JFARKEELIEA T & R, T
R SR L BRI T X BB R R A DT R R, > C, BARBUR AN S rI IR B AR 3, AT -F- 65 8
i BLREE PR R AT A L $ETH R RE, ELUnR QR WA Ly B 55— AR Ly, ASEEL
AR s Al B R B B T USRS D, — C, MR, BURT MG S, RIS HE AT A A IR 1)U,
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M SFE MR H U sems, LB 3 F, LURE IR L o

XREESARE AR PRI “WTIEN” RN — 5, Hor A KA S 8 RE & 2055 A5 B A
FRAXIIRBO SR TR BRCR, > T AR A D, - IR T S RELRk Ly, S i, Sl
B INJE T AL xS B FARE L C, T AR FE T FIE B S I3 B R HE I 58 Z A 7 i« 2
BRARR P/l BB 28R - e B Rh” IO R B 75 2 =7 b IR U ZEAE BIRE HERNG 5 25 T Bk
AT EIASL, G ERHBRBERRA C, - FEmRR R, IR BaAA GRS, Al )75 ZEAE 3 i o
HNIERBIRS 5, WA S5 R DA IR A 25 (9 55 K AE

AW FAFAE =TT R PR He—, BERCRIF A RIRAE L, Bise =77 [N AT v 5 HL SR = [R) [ €
BoH %I 2 WZhA W B, AECUH IR Bl S s i R, K, SRR BUE N TRiL, B PR
AREAC, 5WaE R, MASME R &, BOANANSARIEA DB S 3h A5 KR BN, AT REARAG KX
RN, =, SZSOERMIRUE, S50HOBEISHEEE, BOA 45 & b Al il B 3 5 S bR B AT
SRR SRS, AR AR I S BOE P RRARF TR LASH R MBS AR, 5] ANHOR
PRECS A R AR, IR ST A SR B BRI SRR AL 45 18 R P S
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