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Construction of Trust Mechanism about TCM Industrial Technology Innovation Strategic Alliance from
the Perspective of Game Theory

HUA Dong"*, SHI Anna' (1. Business School, Hohai University, Nanjing 210098, China; 2. School of Health
Economic and Management, Nanjing University of TCM, Nanjing 210023, China)

ABSTRACT OBJECTIVE: To provide reference for the stable operation of TCM industrial technology innovation strategic
alliance (called “TCM industrial alliance” for short) as well as the transformation and upgrading of TCM industry. METHODS:
The game theory was adopted to construct the initial game model and repeated game model of cooperative trust among the members
of TCM industrial alliance under moral self-discipline, and mixed strategy game model under external constraints. The main
influential factors of trust mechanism construction for TCM industrial alliance were analyzed, and countermeasures and suggestions
were put forward for the trust mechanism construction of TCM industrial alliance in China. RESULTS & CONCLUTIONS: Both
the initial game model and the finite repeated game model showed that the strategy combination of (distrust, distrust) was the only
Nash equilibrium. At this time, the overall benefit of the alliance was the smallest, and the innovation efficiency and stability of the
alliance were very low. The infinite repeated game model showed that the strategy combination of (trust, trust) was the equilibrium
path of the repeated game. The long-term benefits of both sides of the game due to trustworthiness were greater than those obtained
by dishonesty. At this time, the total benefits of the alliance were the largest, but both sides of the game needed to have sufficient
patience and enough game times. The mixed strategy game model showed that when the loss of breach of trust was large enough
and there was no upper limit, the alliance members chose to trust each other, and the strategy of (trust, trust) was the only Nash
equilibrium; when the loss of breach of trust was relatively small and closer to the upper limit, the more reluctant the alliance
members were to choose to keep faith, and the external constraint force was weak. The number of games, the completeness of
game information and the strength of external constraints were the key factors to establish alliance trust mechanism. It is suggested
that an efficient communication system, transparent information disclosure system and perfect reward and punishment system
should be established within TCM industrial alliance, and the
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Fig 1 Schematic diagram of TCM industry chain in
China
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Fig 2 Organization model of TCM industrial alliance
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Tab 1 Initial game model of TCM industrial alliance
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alliance

AlEKEEB
falt At
fFfE a,a ctf,b=f
MefE b=f.c+f d—f.d—f

H13 2 AT, 5 AR B ME— g 3945 (R AT (R AT

d—c
2 o
M2 40T LA ORI 1, 2 7 B B S 7
SR S ERBUR I RNE UG, Y E R f T

’ﬁﬁﬁb—aﬂﬁ%ﬂﬁﬁ%ﬁﬁﬁff,@Eﬁﬁﬂﬁ#é@%

W2y A X A, B LA 5 SR s 5 (S AE R ) o 1%
IR EE SRR TE T (R IR R 05 R HL B B TR 1 B0
B G B RIS A, BRI AL (fF
1 ARAE) Al s a0 A2 165 HAT e — AN AT 2 e
d—c

5 I, AR
i 125 5 BOE BT AL X IR I AT IR 5 TR s 2 1 2 1
il o ASCBBZ DA B AR BOBE RN p, A
HERIBERN 1 —p s BRI BRIy g, IEFEA
TEAE AR 1 —q, WXy AR RRL AN R 3 TR .

*3 HRE W EXRR A R AR IEIEE

Tab 3 Mixed strategy game model of TCM industrial

Bl A

N#4 a>b—fH ctf>d—f, Wl f>b—a H f>

tra>b—fH ctf<d—f, Bl b—a<f<

alliance
, AeikfE
HELA SR Riste% 1
RlE) R
FilEsR 1 bfetf A

DA TR G R N (p, 1 —p) IF HA B A 45

China Pharmacy 2021 Vol. 32 No. 2C - 2441 -



AL U e

U.=plqa+(1—q) (c+)]+(1—p)[q(b—f )+(1—¢q)
(d—)]

BVEIKPERIR GRS R (g, 1—q) , HHH TR 45 pR%L
Us &

Us=q[pa+(1—p) (c+N]+(1—q) [p(b—H+(1—p)
(d=/]

5 Unsk T p E‘J—[&?@ﬁﬁﬁ:g:q(ﬁd—
b—c— )+ c+2f—d) =0,

s d—c—2f
—k\ V= p—
KA atd—b—c—f

BUB
N%ﬁ%Fq%—MEﬁﬂﬁ:aq

=p(a+d—
b—c—f)+(c+2f—d)=0,

pE d—c—2f

Kiap atd—b—c—f

AT IR TGRS AL AT 1 B AR B AR SR AU
BRI KNEYIM S, 1 AR Z R E 15 35 R 515

> L/, NZEI=ye—Si=] d_C o N
ETwNANID AL S é%Tﬁ?ﬂﬁib—a<f<THﬂ‘,1ﬁ3¥7ﬁﬁé

. d—c—2f atf—b
e i B

d—c—2f a+f—b o
o ;7 H‘Féj: H ’
ard—b—c—f " atd—b—c—f Vo ZIHIELE LRI

db 224 N d—c

TAHDE, RIS B, p 1 g DUIBS /)N, 3 BE B 03 AN
PEREIERRSTAR o B SN2 o Ty 55, W W oA Y
B IIA PR, BB RSP E T 2T B R
3 A EBREENHHENEZmEE

S 2L A AR AL A R R R AL 2, Rl
SCARBE AT A1, PRI JE 285 A8 %o B0 B A 03 R 5 E 22
K L5 PR R AR A SO R o 2 7l Bk
PR RN sk AP e s R Ok o (R €A G E AN =05
58 A A S AN 2ok g e () 5 5555
3.1 EIERHHES D

TR YO 2 7V 15 B A A A BAS A A T

SR o PRYK R AN 15 B A 53 =2 A0 (5 AT AL il %) g

ST, PR NGB SR g5 e KK T S 48 05 1 7K 3 A, 7R
FEFREAA R B A LR T B A% R
R A R AR 25, AU IR S5 Ry (IMEAE , AMF ),
B I B A ARG 25 R AR SRAT e . B BRI R
SRR XUy PR AT SRR PR T () B AT, TR
ARG LLA AR (MEAT , AMEAT) |, b B R A5

- 2442 - China Pharmacy 2021 Vol. 32 No. 20

s AR, AL, BRI A RS R AR R AR E
VEREE AR — 7 AR 2308 2 A T I B B 2 SR
GEUR, B R IC R AL, RVt JCR A I TR A A

UnSRAR R X7 A7 78 0 B L B G 0 54 4 e
RYHANPIIR, 2R T R 12, 7E2.1.27
TT fih e S B RTAR T IR e R S O — T
RS . BT BN R, PR ORI RIS 20k
RFFRAGIFARE , BB O A AEA T A 22, BBy
B2 (f5A4E , (5 1) A% JC PR R A2 19 5% (i 24 i
A2, IR IRFIR B T DR R O3B SR A4 1T PR AR
32 HEEEEMTEME

24K B R A T A AR R, S TR B
IRAE BRI, X5 VR AR A A LS BUAEAE T AL/, o
L IEFPUNIE HCE = i S PREK P . S PRIK AT T 3R
WZ AL WAL A 2 RS R, R T HA
JFF A FIRAE S, R I B A 53 B AR O g 8 S 7
A5 BAEE IR AR FLIE R S mp o AN, i TG A B
DU AT ST YN S T S0tk DA TS 2505 4 I 3
At O, BEL 5 VR P -t 2 220 8 B ¥ 20 FAAT £
o IR ZRAIN A S 5 F RFE I A 58 4
IR, 25 5 5| K AR XU , BE 2= AR L2 32 AT ™
T PR S — R AR ERVEA T, IO T R AR T
AR IR o TEAE XS BT 25 5 X5 £ MBA (19

i A 25, P A B, SR, O XU

T o DRSS ] 3t Ml At e e, PR T DA T XU
TR B A5, CRh G ) e AN WA T Y, BRI PR
JEAR S T Bl i A2 A5 AL, e A I S A 5 A i
B s B T BeR A IR AR E PR 2 , K i A
LA ST B2 D A
3.3 SMERLR NI EHISESS

FHRITSC AT AT, (S AP 27 M 3R B A B AR 2 A S
T RE B T 2 v 4 T XU R 25 32 AT R i A ik fee
TRANIMLTR TR (B UNIEAE 5258 I A Hob 2444
G B o LA 2R S SR B IR B A 01 DR 1 T
SEHTRARF b SER VRN B PSR FOT LULE A 1 X
IR, 2 58 2 R A AR s 5 (51T
Mo FEARBICIEHA R E GG T, (BE KA
PS5 T 2 A K AR SR 2 fh )™ AR B 5
BT, T S SR RS & St AP B el
ARSI L, 7915 2 7 sz o — M OB A4
A 232 3B A 57 ) HE PR A, A5 1AL
S8 HET R BORMITG AR 320 . 72 32 U XUBS:
(A I R AN B 2 0 1, A M) T I B R A AR i 6
T, A B TR TEERAE - INGEINSE™

FPEZG 2021 4E55 32 4555 203



AINRLTRHLR 5638 , AT 752 5 H A 5 10
SRR, WA M — Al S ah A 29 (54 (R AT
RIVEAE B SR, MR 00 B e 3 (54T, (R L) 15
Bo ATRTET R HURAINS /N HAT L RRIE FEZRAFAE IR &
SRS A X, BV LR A5 10 R B b R, RO
L P A A5 A B MR 3B 7, T B0 A i PR3 ™ A6
T 1 A P R AAA T Al 2o N
4 FEHHFUEKBEENFHAZANRSEINL

i B EIE AT AT A, p 2l A A AL Y
eyt ] LR RSN P2 T o A = 1 4
FHE ST e AN T3 A R A5 B A TR B | e 3 2
T BE  SMARIZ A =T A A FRIE 2yl i
fRAEDLTIAE T WL 3,

AL TR A 2R

..........................

1

B E S AT

S

i

SETE I AL BE

A

RLFRBOR A 5 BARBURTSRS =
J5 (BHE B ATl b2 56)

3 REHZF B R EEVFIEE

Fig 3 Trust mechanism model of TCM industrial

alliance in China
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