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Abstract

Abstract

Gray market, also known as parallel import, generally refers to the channel through which
goods legally produced in one country and protected by patents, copyrights or trademark rights
are legally introduced for sale in another country without the authorization of the original
manufacturer. The existence of gray market has both negative and positive effects, which makes
enterprises tend to take measures to deal with it cautiously. As a non-price mechanism, Service
strategy has been widely studied and proved to be an effective competitive strategy. In reality,
manufacturers can adopt after-sales service strategies to stimulate consumers' desire to purchase,
and their downstream mature retailers may also be delegated by manufacturers to independently
undertake after-sales services, such as providing technical Q&As, maintaining the supply of
supporting spare parts, and guaranteeing repair, replacement and return. Therefore, retailers can
also adopt the strategy of providing after-sales service to consumers of gray market products to
enhance market competitiveness and seize market share.

Although there is abundant research literature on the influence of after-sales service
strategy on supply chain decision-making in the gray market setting, there is still a lack of
consideration of the situation that multiple agents (leading manufacturers and retailers) have
the ability to provide after-sales service at the same time, and relatively lack of consideration
of the situation that there is competition in the high-price market to produce substitutes with
manufacturers. Therefore, in the gray market setting formed by retailers' participation in gray
market speculation, this paper considers the quantity competition of substitutes in the high-
price market, introduces the valuation difference factor of consumers for different products,
constructs the supply chain structure model of no after-sales service, single after-sales service
(leading manufacturer or retailer) service and double after-sales service respectively, and uses
game theory and optimization theory. Under the premise of decentralized decision-making, this
paper discusses the influence of the game of leading manufacturers and retailers to adopt after-
sales service strategies on supply chain operation decisions, the conditions for each of them to
adopt after-sales service strategies, and the after-sales service level and influencing factors of
decision-making.

(1) In the gray market setting, no matter whether other following competitors in the high-
price market provide after-sales service or not, the strategy of leading manufacturers to provide
after-sales service for their direct selling products in the high-price market is always effective.
When consumers' willingness to pay is large, the leading manufacturer needs to reduce the level
of after-sales service to save costs, regardless of the single after-sales service model or the

double after-sales service model. When it is observed that consumers in the high-price market
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Abstract

have a large valuation of competing products (gray market products or substitutes), it is
necessary for the leading manufacturer to increase the level of after-sales service to increase
consumer utility and stabilize market share.

(2) It is not blind for retailers involved in gray market speculation to choose whether to
adopt after-sales service strategy to participate in the competition. When observing that the
manufacturer does not adopt after-sales service strategy, the retailer chooses to adopt after-sales
service is always effective; When it is observed that the manufacturer adopts the after-sales
service strategy, and the willingness to pay of consumers in the high-price market is relatively
small or large enough, the retailer chooses to provide after-sales service to consumers of gray
market products, which can increase the sales volume and price of gray market products and
effectively inhibit competition. However, when consumers' willingness to pay is within a
certain threshold in the middle, it is the optimal choice for retailers not to adopt after-sales
service strategy and to attract consumers by relying on low price advantage.

The service level of retailers in providing after-sales service for gray market products is
positively correlated with consumers' sensitivity to after-sales service, and when consumers
value gray market products more than substitutes, retailers also tend to improve the level of
after-sales service. However, in the model where retailers provide after-sales service alone,
when consumers in the high-price market have a strong willingness to pay and have a higher
valuation of substitutes, the level of after-sales service decided by them will decline. Under the
dual after-sales service model, when the consumer's willingness to pay satisfies certain
conditions and is large enough, the retailer's decision on the after-sales service level is always
lower than its service level under the single after-sales service model.

Keywords: Gray market; After-sales service; Product competition; Valuation variance;

Operation strategy
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Lu %5 (2021) 7L T K ETIHIAEE T, 38 i B0 i B AL 74 ke 72 i B 65 2 )
WA R G IRIE LR, PR TR S /N T BT J— Il FHE B 3L 2R
A (R T 332 K T 37 7= AT B R, BLHIE R 1E 40538 1) Stackelberg 827K Iz A2 K
07 373t N B TP A BAER R 25 A DG B 1400, Li, Krista 25 (2022) BEFL T 55 =05 KT ML &
FAEMTIIETR, B REHIE B A B T A = S A R R SE S, ([ H S
DB DX AT R o BLINFAT 2F AR RS 1 il v 4 65 5 L s o R, (B R A2
BT DA IR A B ey B A PR R i ARSI R A A s (2023) AL T =T
Z 5K TN B R 25 44 Hh i) 3 7 1) iR AN PR AN T 3 TR T 5 RO R, R ILER
PP, i3 7 AN K € 1T 37 B L3 SR AE S RIS P T 37 38 50080 o = BRI ) 36
W%, HAEEBEIERK BT AR EaRIKETIHIER . A1E SHTiREaT%e
TRTE )77 A A, DTS i 3 7 R T PR 52 e o SR, X ot S0 22485 e AN 1470,

FEERELZ FRENE S E KBNS K E T . Ahmadi 5 (20000 FE—A
3% 7 5 AN SRS T 37 2085 TR0 2 B ) = B B R Y, RN T3 2 YR
1T AN BB 25, DASCIH 23 IR o s 4101 DRI 2R TR g el g ) 36 o) e 7
P SR IE B AL e A s 8, e 45 (20160 5 FEFEAL S 41 T ISR = M7 K £
T IHBNAE RIS 2 5 KA, W8 & 3 S50 PRS0 € O [R)AT DLSE AL B 55 471 i 1)
M RFCSGEP . e S (2018) WHFE T EMASLI KT RHLE AR T, FFReptER
M) 3-8 T 6 K E T S BEML IR R A RN, ELAE A P R rh SRR T2 B SR 1) R GoR )
G NHME FIS 3 — 25 B LN B F AP AM), Hai Li 25 (2018) WK TSR =S 5K
WAL FERS 5 KRN E RN 25K TR =FETE, 2 EZR0 e K
00 T7 37 (R AN [) 2285 AL A3 I ke S R R 1) s i 01

1.2.2 BENBERIE 5 IR 55 S

1 G5 (3 B EE I 0P B2 H 1R 2 HE 8 5 IR 5% DR 2 X 43t 187 4 ol D2 R 2% 1) 552 ) AR
RN s A /B AR, 4nfE Xia AT Stephen (2006) BFFT T 77 fh 2k 7 SR B4 5 AR 55 1)

WS 2 U fa] 520 1 36 7o 5 20 4 7 2 T R R TE S5 1 ELAN IR, A I P50 R SR A AR AL B ke T
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P a2y

T

—NETEAVEIKPE TS S AN BE RS E . BRI (2019) FEHLRTZ B4R N IUEEY
50T, WEFUER AR R S S R 2% T SR I RE R N4k T &AM RSN i, BPLASE
AR SR (R S RN AR A v, SRR 0 e S 10 285 A o 85 5 R 45 A AR ™
TER BT IR N FIAL IR 7T, A Bk B 2 IR 50 U S AL 5 IR 55 TR 3R A
AEARHLE AN S () B BAE . U Kenji (2013) WEF T KO (VAR 2 &
PR AR 20 B 7 A SRR GS X R B s, 5 A AN SR = S BIR S T 264 T
HPE AR BEAG, R VAR S & T s I o i, 5 [ 4 =) B R AR A = L B
AR 55 CAFE T 7= i UANAE, 33F 1 B B AT B < R vP-PAT 3 T 75 7= 5 52 52 I t s 4
53], Travani %5 (2016) FEH—MERZ 7 T8 E~mHEER M —NMEmNT TS
1 7 5 U M R S IR 5 1) 588 =0 A T 4L A R B LR 45 4, e 1B S RS54
RRLXS KT 3 VAR A LI A B o ST SR 45 1 — 5 TR B H 3 7o A0 Z0UAE PR 22 S T )
A H B 22 IR 4555 1A R AT ROBEX AT RE 1, 3R 4338 AR AR 55 5% 0 mT DA SRR 32
TE, DA B8 T AR 4% 15 1 s 7 e 0 M43k 1 s mp BT S e S B A 1 A A% BB AR
F—HHE N T HE RSN 1T s R E R E RSO, AT LB IRSS T s
B AT S . HE— DRI, KRS RFES R AT LA W 1 frtk, HH AT RA
[ B s 3t P R R P A2 20, R R R RCE A &R . Taleizadeh %5 (2017)
WHIE T AESE =07 KT L& AAAE B DL D& i 2E PR A ST B KA R 7 3 A
AFE M & E R s, RN E N 5 0 — A B G R e g, W ie G
7 1] M T A B 4 JE RS IR 55V 9 38 4 SR RSB, SRR T 85 J5 (RIS AR S5 il i v
FEIE IR (0T 3 T BN A 5 4 JI RV 250, IS AR 6 T ) A 4B SR AL HE TR R A 7
Bl A G . FHL BOEGAEHUA AR SRR MDY, Yun 5 (2017) 858 T K511
WEET, SR AHEARSRIGE R TRAG= M RS Z S B, 20 iliE k£ A
MRS5S ER 2, 30 8 A8 AR 25 () AR AN S K e B A, il 7 T e 2 il P AT
BE FRECE R R, RN T3 BT P B2 280 SRR (2017) X Kt 3730
5T PR 1) 32 B O s TR SR AN IR 55 /K P I 8 ), R BURT 5 ANAE R P33 1 — 38, S fif
VHE T BURF IR I BE I SRR T R (2021) BT T 43 Bk SR A N i b A
BRI KT, IR TR RS IR0 T 7 R A 65 I IR 55 1 R 5% o 0 2K €6 11 37 R A
AL R B R S o RS2, B S RS B S ] RESE N R R i A, T BEFRR R R
iR o AHUERITVE RUGR (2021) 3883 %o il i pi e 430 A2 75 1) ven it T 3 B (B 5 AR 45 A2
EHEGS S KETHHEANUFAREEE R, KMEERME S5 KT HEL,
REARM T BA & LSRR TERketE, AT Rescll B R HliER &
AR 457KV 590 2 I BUR RECRI B AR R B . ERI 2% (2022) #7 T —Mhilig
I AE S T3 28R FH R 1 04 B RN i I R E R e i LN BE S5 0, DI i)id R
A T 3 3R A5 5 IR 55 S 0 K T 37 R s, R B = B B T DA 1) Ak £ 7T 37 1)
A, AR REAE IR R K T BRI ™ . WHE 26 (2022) #ENT T i3 7 i)
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VLT R 2 5 AR 2 1 S

PIASELAT T B8 W KR IR 22 57 A T Sy LR 77 s (RN 28 =T S R T 5L R
HEEHKY, TR 25 BRI R AR S5 IR I 55 AT Bl L SR8 SR IR S5 ST, higtliE R
ISR = J7 ST R T BN SR 65 5 T 55 o I ¥ 9 38 A S e B EL AR BB ™

1.2.3 FR RS RN

Hosseini ¢ (2020) F& 7 PR HE T N8 2 B 7= b se 4, 2RIk
SEAT « GBFBUBN AT IR 557K~ 7 T R e R o3, € 1 2 F A0 & [E)100, T4/ &% (202D
BIFFE 1 AP i) o < 1) 12 S 9 4 PR o 7 PO 0T SR LA B 7 ot e 1621 e
AIESH (2022) B 5T T RIS A2 52 37 R B s e i 5 2 72 B AR 72 i R Al ) il 5
FroC R T IBEREE, 2477 i S 4 T 3 th A [R5 5 IR 45 s T (A ok 03 R R AR 1631,
SRS (2023) WH5E TR — FLRT P& T PR AN R IR B 8 R A e 4% 1) 7
FOINT= M 22 Rt R 3R, 45 SRR I TE i 22 0K, 16 St IV i mT SR %) 353 8 R B oK
k7 R ) 2 T AR e R X e T AR 9 FH 04

TEIA (R K BT I REBE AR OCHIE 78 i, 28 8 22 1) 3d 7 7 o 5 4 PR SRR AR X LD
Autrey (2014) FJE 7 EERAE AN 140 S TSRS, BT EPRTgm > e E
WA T E N T I, SO TR 7 it A E ST 37 2 BN T 39 % TR R T K
i W RIAESAT P B E T S AN, FE AR 5 A 22 Al ™ i LA 5
G T A AT I A1 117 32 SR WA [ 7 it R AR T 40138 5 I, i SRR (T 3 3 4 AN
B, AN S TE S B G am BEAR E I, )3 R R B BE N BEARU ) R TRG  SE T B e SR
A, OIS T 3 43 20 ) 3G K ARV B T 36 4 S BUNA T s s 451 2105 961, Barry Al
Dong (2015) 5 V438 1 it JR T GO0 it FL 0% 77 1R 52 00 LR Y 9% 80 J e XSG A A €6 T 4
SREEMIOCZR, A1 T TR A7 T 1) L 2 A b, BR RS A S R K BT A
HA . 4R 54 it LK B AR S 2 B (7). Hai Li (20160 S5 &4l
Z A= A Te g, W90 22 A OUER ZE W 29 (P K Ea Tl 3 i) s, (R RLEE 25 h i
— AN Iv) 9 22 S T B B il B AR B — N A TIT I B R A ) R 3 e A — A
AR T 37 7] i A 7T 32 % 65 7= i R 56 = 7 BRST K T4 bLA o 3k — 20 28 B3 2 38 S o &=
WIRIE, ECRCANETE B R A5 R, T 1 AR (0 T 37 0 il 36 7o 76 22 o A XU 3% S 28 v
F10) B e S s AR R 1) 2 T 1681,

1.2.4 BFFPER

L PLE R SCRRAEER, Al USRS E5 B % T AR Gl 3 Rt e 2R IR (T b (1 R IR %
SHLF 1) 38 i I T B ST (RS, DA R P R ] 9 S B PR SR AT EL RSB ¥, O S
TGS 1 bt e S EF AT T SCHRAE 70 A7 A €00 T 7 ) I B v o S il R it b, R AS
[7 PR AR TR M 2 2K 70 Wi 345 B E AR E T S A58 1) il b AT TR T8 45 4y T Az o s o o
PASRAS LA R At 7 370 14D ) B AR P 0 € T S 8 o ol ) R o

E AN RIS UIRE T B K T S BE S BE R 7 T, 22 3 & i Sexd bl 1A A
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P a2y

T

T NI B SR AT AR B, R FH 3220 B i AL ) S A i B K £ T 1 i SR 1)
SO, AR BB T RO RO A 2 O, ST R AT

FEIR T S ML SRS e B 5 T, WE FUSE A SR A AR S8 M AR 5 X M A iR SR AR . B
AR HE T8 )5 IR S5V AR AR AL AR 2 (T 37 A BT (K (RN B 3 8 SRmes )
FEAE A, BT A i AR 2 S rP FE )3 e B PR LB TR A 55 Bl 4 N TR 1 4 e A T
B PR AR S5 IR S5 S X A T R fI AN RE I, DLRCS A 2> e el e, (B
SEAAR AU KA T 1) 385 7o A2 B i (R 92 (44 65 J AR 55 SRS 1 T B TG, Bt Ikt I it
IS5 J 5 PR B (IR 32 DR SRR RE T

FEI ™ dh s S O BE N EE S T, VP 22 223 AN TR SR AL AR A N B A R 1] S 4 A 7] 58
AT PR IT, (HARAE KO3RS~ B BERBERT 70 5] NEAG™ dhSe I TR A 2
TLs BIE 7 b B 3 4 10 SCHR PR A €00 T 7 (R 7 B SRTE 5 A th LU A Ry B, R 2 MO 3 1]
X ) P ST T LA I 55 N AR AE S8 = L, b 5N R AT K ARl
M I 12

PRI, A ST DA b SR FU ity 37— 400 o 3 o R — A 2485 T R R o )
TG T AL SR R N BE S ) o FEARAN T 32 708 SR8 10 5 T 10 v O T AT 2K T B L A 1 5
N, BEERM ISR S, R R IRIE T A EE S, (KT
PRy 1 e T R 2B T 5 T DGR 8 [ v A T 3 O A S ) B SRE 7™ i RO 9 R 5 R IR 55
PRI R B o AR S5 A2 1 B (A B A 5% 7 i RIS M A B s BT A A AR, 3 —
DS AT H G A T R R AR A IR 5 2k, USRI e 5 5 R 55 7K

1.3 ARABESFE

1.3.1 FRAR

AT FENZS 53 R LT 78N

TR HAENDMICHILETE 55 AT R R A&, /AT
PG R SO SEBOR Xo BB 7 nIiE T KOTSRS . AN E 8 5 Ik 55 R
W AN R it 5 S (R (LR (R A SC T 98 SR, IR YRR . B IR T A ST AN 2
575, WHRER LA A

o B SR AN M S SR SR . X S R SR SN, AN TR T AR
MES RIS, NG SO AT AF At — R KT, B8 KEOT IS o2 fgm .
TRFESKHZE R SLZEW T, AR MR . Sk g S 5 Sk 2R b T 3 MR A
Stackelberg 1 ZRFAY

5 =B RIKOTIIHIAEE T IO 5 MRS BN B M U SR 0BT« TEANTE FE 4 I AR S5 S
THEOLT, ERHREFSIANERHERMMEZRFR, 20E2 N T AEN T H %
TRTE ™ b I T R pR B, P A S N B A5 SR G R R B, A R RS 5 KT

BALAT 5N ARA, R RES B SR  E, XIE ot 2, ORI
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VLT R 2 5 AR 2 1 S

VIR SR =l b, AT IR G IREE T BE R I BB 5 IR S5 SRS b o 78
BUH R 5N 5 RS K K BUREEEZ i, 4 IS 2 m i AMERAN T3 v 5287 i 1
0T SR BR ASOREL S % 5 B PR R B 20, A0S ek R e = ) T 3% LA
7= S B A5 5 R 25 R 2 5 T R ) 2R T 7 R BRI B U5 IR S5 A L) Stackelberg 5
B, RS ARY 35 25 RV 9 35 50 AT P i A AE 0 FVER AR B BRI AR XS DK /N o 475 T
(0> pHO<p), @i mETETEAR MRS N R R FNE. 58
Ja, WEREEMRSS AL, XA e RS IE AL (R S iR AT R R A, AT R JE RS
SRS (AL IS Pl A % TR SR R R, AR 40 1) 3o i D R R PR S IR S5 T 4R o A
J&i FHl Mathematica e 5 il 1l 18 73 (14 )i A8 4 B 240 945 A2 400 1l 3o e R0 B 5 R D B/ TR 5%
TR B3 1 S A R BRI 5 5 R 45 I BUR FE R A AT BB 3, USRS, i

BF 0] B VY 2 B S RSB A AT A AT, (UK B TS I BE T LR 1 U S R
SREME AT, B A N A 3 T 2R O S R B SR S IR S5 AR A, [R5 R 2
BRI b AL 0 FVEACE B IATEAR XS KNS T (0> pRI6 < ), il i
I [l VA3 SAS H PR I T T B3 B A R S R R o SRS, XoF Bl 43 A 400 5 1 s v 2
o 7E L 5 IR S5 A5 B AT XU 5 IR 45 A5 v % B IR 45 K S AR A 5 AR DR BB 2% R . B35 F
Mathematica X455 il i 7 FH 245 7 10 505 i Al 95 20 5 00486 i IR 45 A5 284 11 il 5% 7K ~F- 3
ATHUE T AR L, DUISTESE 8 o T 38 7E SR 5 IR S5 A B RBUES I il 25 18 R A )
TERRAT A 3L, 256 BRI R AN [F) 5 5 IR 55 R L AN 2 3 1) S A 2 SN 40 5 1 de
T M 2 R R (R s, A A S S 5 R P R S IR 453X — AR AR LRI A SR A T 5 4 1
RIS MNE

FAFRGRERE., MIERALSE, B THICHEREN. ZHo w74
RN EZ AL, FREIERE B3R T AR A ATRERIBE 77 1A o
1.3.2 FFAHE

(1) SCHERAHTIE

— 7T, I R4 B KB e TR (O T I A T [V R S B Rk, SR AT [ P AR
A3 IR £ T S A I A 1 PR AT S B 0 M TR 8- SRR A, 5 g e T AR N B € 37 3 14D o A
SOMA LR R IIR o 53— T3 T, KB B B2 0 T 7= it S 4 A5 i A 55 7E A 1 4% Hh PR L
55, VAR RI T30 33 B S A 25 BE 22 SR B 0 P2 S A 22 A A R 0B, S5y
DA IR AT SRR TSR, TE AR SCE RS s a8, RIfERE R S5 KT
BAE I K AT T, RN L FREERSER, it KETdmEtN
e B R AR P g BB R A 1 25 4 e R DA S RN AR A, , it — 215 4 B 425 400 i 3
FNZ 5 IR T AL 22485 5 R S i R 55 S s 1 2% PR AN B I IR 55 7K~ B sl TR 3%

(2) BEAHE BT
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BoE SR

A SCAEIRNIT 18 2 P8 J5 IR 55 B RS B SR A5 1) — Les5 i s AR AR SR B 2%, o AT B A1)
W7 5 — AN B AN A DG R 3 1) SR BB A B AT JE AR AL . [RItL, 456 SCRIT 50 RIS BRIG O,
FIF B AT R 8 a8 — 4 B = 4k UG B S0t R AR, R S HOEAT 4T,
B AGE AR S 4518

(3) XFHuarrik

ARSI TG 5 RS T OL T A B B R R A, AR BRI b 0 B IS IR 55 S
FUBUES 5 AR 55 SR R I TEZRRERY, 2 5B 40T LA Bt =, WA FE L
A1 1) 32 T R 28 R MU O IR 95 SRS (1) S A A IR 55 7K AR A 5, A lb ik SR b 1

1.4 FARBL

RSO B ES anE 1-1 Frs:

HRAT T 74 53 T A1 S

{h 1 R HH T
o B W o5
v
v K AV 1P v
bl ’f-‘ j‘t\\ i '\L'f:l:ll:i ] S % el sk
i Mol e LRSI

TE g L I R 7T

Y T FHIGR, B
I I RO - -(J«\A :L':_'UJ\. ‘;"V_I
KETTHT LRI | mommpilariamn (—

B R JA) T e T 2 % B 35 g
G644 7 ik JA) 107 R TTE AT O Y L e [ 2 7

v LI AT S
RETIL TEEN || G ke
SRR e W o

v

\ 4
BHEAEGHINE. Bl
I X EEor ik

A 4

B T 0 ) 3 e R A

RO T OUSFER I S
Il W R ISR 415 5
R E R N B 7700

B 1-1 BORESZEE
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VLT R 2 5 AR 2 1 S

1.5 B FLAIHT R

AR BRI RIHT S0 R

(D AFEHS S KOBHE R KO IR T, SINERRSER, 29T
A e T 10 vt 0TI 30 1K) L 7 o BB A i Al 55 A0 2 45 T R0 A T 7 o BB PR ) AR
FHIEE, LR PIRN R R IR 55 RN AEAE RIS TR, R4 TR BT I AR SR
% AR 5 R 55 M [R]I A7AE N BENIBE 2% 5 53 (0 B DLIa 5 SRS, DA A0 o o AN 2 65
T AR A i e 5% A B AL 2% AT AR I iR 95 7K1 5 - B R il BT 3R AR A 35 T 7T

(2) AFEHS 5K BHUI MR EEL R, I AR ERBE G R, e
FLAE i i 3 v 5 A A T ) LA W AT P AT P s BRSSO S TR E
SEAUTE R ZEWTSE 4, LA (] B 18—l 7 e A 2B K 1 TR BE G 5 SeB . 5 51 9%
BRI Z R, SRS RIS, W2 EAE 5 S ek R i 17
FELH B R AR o (ML O IR R L RSN A, £ T Kt i B R P i S i 58
Fei LI A A
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iR iPS I S E e I

E_EF ARSI EM]

2.1 KT

2.1.1 RETHIME

IKETTY (Gray Market) A B XFRPATEEI, A& 83— i AR SRAE i R R 48 e
TN EE, (HREE X REMER OREHpHNLE) Wil R &% s w AU R
ERER TAFRMILT Y, X —RER KOS KOS5 T L2 ™~ s it
RLEE ) B R, A EGRBEAUTT I h B S = 07 BSL RN, LS R AR
ZN CIRTTFEE
TEX M, SEM. BosURE = AH AR, AT = il 78 i1 T T 2 S
IERLE), HA S ET I himiE 3R 1 G i VE e, Fri e T OB R A
HERA - HREHE .
IR A R R AR 2 o AS[RIBRSE T 37 7] DAAEAE T A R B X B =2 [R] — [ X AN [F]
M X, H T b B RS A5 R 2 B0 S 17 3 B4 [R]— e R i T AR S R A LA,
ﬁE?E%?ﬁ\ﬁﬁﬁiﬁ%%%ﬁ JRPRE B A B T8 B AR ZE 7 G
FARIE JZ R A G RN, 5] —H& 7 AR 7 1[5 — b an 2 AN [F] T 3 O At hT RE A7 AR
ZE o XN HE 22— LK T RN S v s AE T I (R L #2 Ais 7 BRIl S, IbE
BT KT XFAT MBS R L ERR Y “E TR,

2.1.2 KETHHR

ZEE SCHRERIR, IRt T 5 IR SRIE S5 46 70 R T LUK B 9 AR =260,

(D RS FERS SRR G . [ i A 1 fh A [F R Ak ST
H SR RS TR 7, T DR A At i . A TR T A B 2R
T8 10738 e B T L ARAS A R I LIE R A B R A B A%, M T 3RA5 S 2 A B
B ARSI, 20 B T B T 2 g At WA 3 T At e ) I R 7 ot ol i K T 3 e
M 2 i i AT i A

(2) H=TTMALBNE S SR ENKETT Yy 27 SR T 37 h s, 55
=T MALAHE CAT RS AL SEAEMRM Tt TR, A5 BATia 2 s b
AT, IR R 224

(3) ZEMARENES SRR KO HEIRIE IR 127 fh 1R IE
BR300 7 A T PR AT BN UAT 9 5 28 =5 RS L (R AT B LAT 9 RIS A2 4, B
AT A LR — M .
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VLT R 2 5 AR 2 1 S

2.1.3 RETHIHKEMW

FLIIIT T4t R A T 3 PR R T B 22 A7) TR R, (ELR ELIR R 22 T 1) R ek ROIR
T2 BN A AT BAL I B AL, ORI 2 AT TR WKt T 3 A7 A2 A R — T 71,
XA R AR 2 it W 32 K 2 S A P € T 3 W DR ] Ji R 20,

RS R DUAE LL R J5 T8 - b I R DR R el sp e rp e i i i 5 4277 8
AR BERL R (1 385 s 77, 38 W] LM R RL T A8 X% i3, ISR I iz oK, 32
S T P A R 42 E R B o K LTI S FRD T 9% 3t ] LA S BUARRHI A X7 i A2 I B
Ko

TSR IUAE LU 5 A C T 37 A A7 A W] e 2 I S A T 7 i D3I 9% 38 167
H I ) 8L 5 e v R 4 JE R DS, S B0 B 7 i B B AN AN, S8 i B 3 R )
B, AT, IEMEEXREN. STi, 2 EEBBHIE S 5K TR
2 BT 7 v i 3 R I RLIRE T 0 B AR v, R RE 2 PR A T I HAd AR
ARt AL i PR T R 3 o PR WA B o KT 7 i P SRAE v Y 7 32 K R RAT B AT RE 2 35
T 9% 2 X L et RO i P A A A

PR R SHRCESSE S i

2.2.1 HEZRRHIA

751 (Game Theory) U0 —FhoRms I HEAR, {8110 5 2 Wi TR 7EARR S 1 %)
FHEEHA L EMS 5, AT g 7 SRS X B & SRR T A TR, Dl
KA HE CAER m A A6 o

e R T B YA, AR T TSR AR a5 1 iR Ak . 18gE
WA R 00Tz, R TR EEmTiy. BURZES . Ao B R F 740
WA, AREZRRAELT M FEIEHAELE IR, T a M E KR SRS, HE
WHTLRMBRESR: (1) 253 (players): S 5XIg0RMRE L, &85 AN
SN CORNIEZRE” R “ 2 NHEZE7; (2) f§ R (information): Z5FEEFS Y T
BIHIAHRAG I, WHEZEHLU AN 6B 55 (3) IRBE (strategies): 2 53HEIREUE B
Femh B H BT B SR  (4) URES (payofD): 225 8 7R H R E SR IE 2 J5 B sk A5 [R1 3

(5) 5 Cequilibrium): A REH BIER] T & H N ORI PPIRES, B RU# R
e A, NSNS 5E A EIELH DRI,

2.2.2 FEKEE S IELBETIR

S IR — P AR, RSB Bt i, WRS SRR AW
A Wy ORTEKIEZE Y, MR, 2 ARy “ 2 REERET. R AT, 4
W BE GRS T e e AR 2 (6], AR, S EBWTI A4
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B E A AR A

eI — SRR, BONER — WA D BULE KRR L E AR T AT K E
MIm s m ISR, P& ZER RO ESER R e, HIt S a2l g B A
R, B SR TE T 2B W i Ak . BIInSE i A r T, /L, IR AN R AE
HGEAT MY, IX AT MY AR B S AR il g 7 B A e A BRI AN R B8 FE T P SRR &%
T B PR I P AR S 4 i HE, WAt R T SRk R,

XSS T I I, 2 5 b — NS T 7 (1 i o) 32 M R IBBE T 52 B
M BT AT BN o5 — R 3 AV R ML T I, 3 X Al B AR I T 4 KR
oy TSR A WAEZ T i T S Sk 28 W (AR SCRIT TR ) o BRI I P A b R 45
FEAE N RFIFARILA, 2 EE 2 BRI

2.2.3 Stackelberg 1HZR1ELRY

Stackelberg 2% /& 118 [F 4 5 % 5 Stackelberg T 1934 fEHE 1 — ML L il &
WP FE P . SR B R RN 1 5k g g g A AL AN X RIS I S8 44T, &4
T G A 1 AT AR 2208 BT 55 Sk 2RI HAFAE A XS PR . Stackelberg A5 AL A4 1 S 1
PG R R Sk R AT (leader) RIFRRBEH (follower) WFHAFEIMIf L, WRFI>
HNPEAPBL. BT H SRR “RIEN” S B Sk, A5 IREE e
WSS T (SR 2 JE o S P~ R, XN R Tl S 4R IR F = s B,
FT T BN ERBE 3 R LA 1 S SN FE Y, 0 L S N B — e AR, JRRE
X HT = A — @ Tl s 7EAEF=B B, WA AT AR A e faikF 25y, AT,
HP & 7= SR 38 L KAk B SR 264 B b

SKfAE Stackelberg (118255 R wT LU FH 305 1] [ V=132, B9 MK B AR i 1) - 1R 2 45 ) 1745
HERF— NS T _ LIRS, RN LR TR, HBREE A FIEZRR I
fift. HHITTE Stackelberg BLAY W AEH 7 TH, FREESEPRIEMHIL T — NS H TH 2 MREE
HI T, DR RER N T 05,
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VLT R 2 5 AR 2 1 S

BZEF REWHIME T REGRS HNENERR T

3.1 MR SHEARB

AREE G T AT ) B CRTRR I R 1) 2265 1 R R o il i e 2 CRRTRR LI v 2)
ZH I P Y B R N B 45 M)« 2% Ahmadi, Reza Il Yang, B Rachel (2000), Iravani Al
Mamani (2015) FIBFFE ), KTl 1 T 2 Soe AT AR E KA T, H
HERT 1 A2 1, DHER M WY UG FERETY | #4708, R DL
p R 1 T 2 AT ES, HEEN Y . BERUMKE p) FNGIIER 1 ALt
R 1R 1, HEE N ) - HER 2 5HEER 1 MDA Z R0, 12
Wi 2 PR LEATES, 570 1M MIE TS, HEENY .
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P =ap(l-q" -q) —q)) (32)
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R 2 RAEEMERA . KBTI g AOOEF= 8 1 PR, B4 7755 2 17
T 2 P
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R LEE— B T SR M A, 1A RS 1 AL AT w RT3 2 P 1 i LB B )
WGER 2 /a3 2 i 2 il R ey - FERAEN 2 BN ¢ il EE
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P 2407 + 83 (1+ ab) (-39
oY = aﬂ(@—czé’ +2/(1+ab)) (336)
—2a6 +8,B(l+a¢9)
o = aH(—th B(4+ab)) 337
—2a6 +8,B(1+a6’)
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3.5 KE/PG

AT T EIRSEETY, TERES 5K BN IR G 3A 5 it
PBES A B Y B LI IR 5K, D) B e 2 RS Jm AR S5 AT 1 SR R LA 1 A3
W oMt —2, KA T, AT T L e B B O AN AR [ E S AR
TR ity R B B B 15 VA 2 O S R R AR AT 7 il RO B 52 IEAH G o 2408 B O SAS
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A, B 2R T L AT DU R R IR IRIR — RANMAE . BRltk, T8 75 A] fe R B A
IR TS 77 i (R S SR A S5 MR 55 B S, DA o B & P i sa 4 77

Rlitk, REAFERSSKOTSEIE ST, FEE s AE Sk
B, i A R R MR 5 IR S5 SRR AR Y 2 il e, a8 A T B A
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