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Tab.1 Evolutionary game income matrix of sports administrative departments of local governments, high-tech enterprises and third-party regulatory
agencies
WOTBOWIRE PR
EHE ] AR PERRIGE s BERAERE 1-5
rl+a+T+H, +00-p, rnl+T+H +60-p,,
JJDC/\ _fl+ﬁ+ V+H,-u f+V+H4—M
Bk KU+ N+ N, + Hy+ Hy—e H,y+H,
/\g¥ ril+a+T+00-p,, rnl+T+00-p,,
AAIA Y y
iﬂ_?ji l-c 4 45
B kl+N,+H,—e H,
(S5
Exte rl+a+H +600-p,-W-L rl+H +00-p,-W-L
IR 1 A SL+B+V-u, fHV-u,
BIS S ¢
k1+N,+H,-e H,
l-g rl-a+00-p,-W-L, r+00-p,-W-L,
A
Al-c 0, 0,
k-e 0
F@):g@@_ﬁgz U, =sU,+(1-s)U,, (11)
L+T+ W_pl t o HR—nt ans+ ans %Eﬁ%%$ﬂ$@EGE%UﬁJ§ﬁ$%F(S)ﬁ
(4) —
. F(s)=s\U,~U,|=k—e+ N,ck+N,gk (12)
22 HHIEA, LA R KA S (5)=sl ) ’ 8
[FIBEA A, BT R P R IMABRIE 0 2.4 =5 A 5E R A M5 008 e AT
WS U ST R T BURAE AR TR A
U=V+f—u+Hg+ Bfs (5) A =07 WAL B B 3h A 5 R, 44

TR A BEFEA ARSI i 0 2
Ul-cji’:

U.=H,g (6)

EETH AR 2 U,
U,=cU,+(1-¢c)U,, (7)

B AR AN I B TR F(e) R -
Fle)=c(U,~U,)=V+f—u+ Bfs  (3)

)

23 H = BENMIENAE T KRS

S =5 WA ARG S A A 00 B BRI £
U N

U =k—-e+Hc+H,g+ N,ck+ N gk (9)

55 =07 e B PILAL L HE TE AN MR Y Rl 55
Ul—sﬂ‘:’:

U =Hc+H,g (10)

5 =7 WA NIRRT S TR A5 U, R

F(g)=0 F(c)=001F(s)=0, HEK4 514

SEWE IS 1 e 9 21 . HRHE Friedman ™ 2 9 7
oy 2 G X0 5 R e P RT LA S A T HO SR I B4
TEAE A HT A . =5 TE Ak 19 2R R B0 Y Jacobian J [
A

OF (g) oF(g) oF(g)
0g dc s
8F(c> 8F(c) 8F(c)
Og Oc 0s
8F(s) aF(s) 8F(s)
Og Oc 0s

WA Jacobian J B Y FEAEAE 43 BT 5 125, XF R 48
AFAE 9 2R 4 SR W I 5 A T RS e 40T, 45 Jacobian
TR Y BT A R AE (X8 O B S, DU A7 A Dy i R A

7 1 (ESS); # Jacobian Fi [ 1 RHEH 2/ 0 H — 1 H
A5 ESEHR , W17 5 R AR FRRE 45 5 # Jacobian HiFEAF
FESEE R O FURFIEAE, HILARRIE(E A Ry 5 5238, Tl
Wy S A i ORGSR PR T i R (AT

« 38



AR B A R I R B N R 55 R S Y S A AL R S

HT LT LR R A

W, 38 AH D BR A S A R (B AR
PEIGOL, AN 2 R o

HRAEZZ 2 Jacobian FHFERFIEME MG O, i —
ARV T BUMA T EE R BB BRI A5
=7 WA =5 FEZE AR TT BB AEE Y I HRIR A
HARGT .

W 1: Mp,-p,—~L-W>r —r,+ar,+or,+ TH},
R T5 BURHA T A8 T T B = i A T
P AR UL RS, (0,1,1) AL FR A BT, Hb
T BUNRE EE T TEMSE, SR oA
B s 5 = AU HE T AR A . RS
T, T BURT 1A S B gh i et s Ty stk 4
R B AR S F = TAER S | it S A )
i, HEMAEERZ BUN T TR EE 2 580 =4 05
I, B2 B R R ROR A A2 =5 WAL
AT DR, e G I TE A2 BURFERT T 58
O3 R RAERT, 5 STy 0]

T 2: Mf+pf<u-VES, Mg AR ML S S
A EIE R RN E S CNDAR 7/ WA AR 35 %S
INTF RS IR 25 T, (1,0,1) AT Ab R E . Ik
I, 77 BURF R E EE T TR SRRl
AINABHE =2, 55 =5 WA WA HEA T 7™ 4% W
RS, BUNERT TR S5 42 Rig 5 A2k 55
Bt (HIE T A SFFEEORACE B Q15T g
FIRAR S5 , A0SR S T A R m R
{ll Z PR MEEIK DGR , A BEA R A MERAR
B R B A R R R AR . A A R LA
B SR g e KA BAR 250N, BURERT TN A

SRR A M A A R P B BR FUR MG L) 78 53R Bl L
Z: RRE , B AR AT e IR 55
i Cie

I 3: M k+Nok+ Nk < elhf, RIS =7 Wi Bl
PR AR RIS Tk 52 AR AT IR A8 A5 iyl 25 R
HORA S I, (1,1,0) A s A Re e s o i, by L
AT TR TR AL B AR Al i A %
= B = MU T A A . RSN B
IR A SRR S 5 R L = T DY e 6% R 4R
T4 R A B 28 FE IR 55 o AV AR b K AT 75
FEERZ AR WA NI AN, 255 g i e
FANALFN A 2 b A5 Wi, B R e 4 R B 0
LR 55 HicHe ot i B LS iR S5 R . it %
BB ITANAR SIS = iS5 X
4 PR B AN S AR 55 B 85 5 1 T IR R AN B 4
AEEZE L,

5K 4: Yr —r,tor,+or,+ T>p,-p,-W-L, H
u=V> [+, (1,1,1) A AeFa e sl i, e
FRE AT L=, B R R Al A B8
e 8 = MU T A WA . RSN L BE
A BUNRI TR E RIS, SR AR A
M FR A EE A SRR R S5 , LS = WA
BUR A RO A RN A R, 2 — s Sy BHARL PR PR, %o
T RAE B A LRS-V 6 Pk =4 Fnak 3h 4 R
g B AN LR 55 U A B R

25 LTk, MOy BURR T A58 T 00T A o
XoF T4 R B 8 TRl 55 B m T R R o
2 SRR, LI AR L AT R T s e L A Y

R BESBREESTERLER
Tab.2  Stability analysis of equilibrium points
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N, N, \,

(0,0, 0) L+T+W-p,+p,+r—r, L+f-u k—e (+,+,%) B
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(1,1, 1) pi—T-W-L-p,—r,+r,—ar,—or, u—f=V-pf e—k-N k- N,k (-,—,—) ESS
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Fig.1 The impact of profit loss suffered by the sports authorities of local governments
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Dynamic Evolutionary Game in Data Sharing of National Fitness Public Service
in the Digital Era: the Perspective of Multi-subject Collaboration

LI Jun', DONG Lei’, ZHAO Liang', YAN Jiagao', SHAO Xuemei'

(1. Shandong Sport University ,Jinan 250102, China; 2. Shandong College of Electronic Technology ,Jinan 250200, China)

Abstract: In the digital age, as a new type of production factor, data has important value in promoting the transformation
and upgrading of public services for national fitness. By using research methods such as literature and logical analysis and
taking the national fitness public service platform as the core research carrier, a tripartite evolutionary game model including
the sports authorities of local governments, high-tech enterprises and third-party regulators is constructed. Matlab 2021b
software is used to simulate the influence of three-party game on the system evolution results under different parameter
changes. The results show that, on the basis of satisfying certain conditions, there are four possible evolutionary equilibrium
points, namely (0,1, 1), (1,0,1),(1,1,0)and(1, 1, 1). In the absence of the effective participation of market players and
social organizations, the increase of economic losses will make the final strategy of the sports authorities of local governments
stabilize to negative sharing. As bounded rational economic man, the increase of cost caused by joining data sharing will
prompt high-tech enterprises to choose to quit data sharing. Strengthening the supervision of third-party regulatory bodies can
help the sports authorities of local governments actively share and drive high-tech enterprises to join, but the supervision of
enterprises must be moderate. Therefore, the optimization strategy is put forward, including: improve the mechanism of data
sharing and coordination, and strengthen the governance level of data platform; accelerate the transformation of enterprise data
application, and improve the enterprise data management ability; and optimize the third-party supervision mechanism as well
as strengthen data quality supervision and management.

Key words: public services for national fitness; digital Era; data sharing; evolutionary game; multiple subjects
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