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Abstract

Considering a dual-channel supply chain composed of a single supplier and a single retailer, in
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order to study the pricing and service level decisions of suppliers and retailers under different
advance selling strategies, three advance selling strategies are divided: supplier direct advance
selling, retailer advance selling, and cooperative advance selling. For each advance selling strategy,
a Stackelberg game model with profit maximization as the goal is constructed to compare the
equilibrium strategies such as product sales price and service level. The results show that: 1) ad-
vance selling price: when the profit sharing ratio A is low, cooperative advance selling < supplier
advance selling < retailer pre-sale; when the share ratio is high, supplier advance selling < retailer
advance selling < cooperative advance selling. With the increase of consumer service sensitivity,
the sales price should be gradually increased. 2) Service level: when 2 is low, the service level of
the retailer’s advance selling strategy is the highest; when 24 is high, supplier advance selling < re-
tailer advance selling < cooperative advance selling. When the service cost coefficient increases,
the advance selling and on-sale stages should set lower sales prices. 3) Suppliers can obtain higher
profits under retailer’s advance selling strategy and cooperative advance selling strategy. When
the profit sharing ratio is moderate, both retailers and suppliers can obtain higher profits under
the cooperative advance selling strategy.
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Figure 1. Three pre-sale strategies
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Table 1. Main variables and their meanings

F®1L EBTERHAN

i) EP
RIS

X DB BT I A

Y T i Bl 3

c BN A

Cq R A LB DR TE ) 7

o IS B B 9 IR 55 U

B T i Bl 2 e o5 U

n PRI IR 55 A 25

2 TR A 75

2 A7 7 4 2 T 0 U R 2 e EL 451
D . D Tt . IR BT 7 R
C!. C! PERIRS . TR R SS A
.oz LR FER A
TAAL B

P TN

P PG

w, HERANHE

s T RS K

s! PR R IR 55 7K1

L¥RISRIET https://rulechannel.tmall.com/?type=detail &ruleld=20001697&cld=379#/rule/detail?ruleld=20001697&cld=379.
2 ZORIRIET https:/rule.jd.com/rule/ruleDetail.action?ruleld=638209647311982592&type=0&btype=1.

DOI: 10.12677/0rf.2023.136704 7177 BE 51


https://doi.org/10.12677/orf.2023.136704
https://rulechannel.tmall.com/?type=detail&ruleId=20001697&cId=379#/rule/detail?ruleId=20001697&cId=379
https://rule.jd.com/rule/ruleDetail.action?ruleId=638209647311982592&type=0&btype=1

3. BRMESKE
3.1 NS EEMEER
K bR A E NSRS RY, SN R SR E R R AN A . TUEM ARG KT, REEERFIEDN
TR ER RS KPR BN AL . LN 8 A & 805373
s2

S SSZ
7t =D; (p; —¢)+ D (w-c)-C, -’7175, 7 :D;(p;—w)-”zTr

R 1. SR R AR AR, WIS, MSEGH L% 2, —a® >0 H 25, - p° > 0,
T BLEMAS 5

o CptnY—cf: o« m(c+3X)-(c+ X)a?

' 2771_132 T

BENIR . FAE R MRS KT

4n, - 2a*

o (Y —c),B' o (X-c)a
) 2’71_132 ' 4772_20‘2
RN A
s« C+X
we =
2

AR 1 R, BT EHEEAENR RS K — R & 2n,-a® >0 A
2m, - B2 >0, ferfift Hessian FEFEGUE . 4R AN B BLAY U8 SEmS I, TR A A R I 7 R 45 7K T 448
S5 miaHE Y 2IEAHK, BUE TGy, B RIE WSS LA IR S Kt 2 b 2 g hn . B0
Bt SRS AR E R RS K SEVE T ARX B IEAEIC . SR T 5 I S i 77 U 65 7=
AR T R P 2R R, RIBOE S KT L. fE TS SIVER B, T B R, TN
BN DL SR B 7K P b 2 8m, X —25e 5 B ot [12) M Fe s e AH L.

* o . o o o o .
g 1. 1) 6i>0 6&>0, ai>0 a&>o; 2) ai<0 a&<0, ai<0 8&<00
op op oa oa on, on, on, on

VS LRI 1AL FE B TR SN T, T 9% 3 IR 55 MU B AR 35 A A HOxt e DL PR SR 52 . 1) 31
WH RSB S, WS ACEA PRI, Bl BSOS AR5 o, W 2 29t i) 5%
SRR o 3R IR G5 O T B RS AN, IR Sy, AR K S i 2 B
2R XSGR SRR BB R [17] R0 TR AL 2) IR S5 RAS R EOR IR 55 KT TR A% DL B
A% S A — Sk, PN R R 55 KT A T A7 W i 4 2 e Al 55 R A 2R 0 o AL 7 18 A
s RVBUR AR 55 A 28 20 A 32 i e AL B BEARI IR 557K T o

32. EEFMEER

PRI AR A 1 e B T AL P S HER N W w, s SRS R E RS TS
IR B A o LRI 8 AR R K 0 3 -
7} =Df (W —c)+Dj (w; —c)

2
nf = (pf ) D ( pf - ) - 2

DOI: 10.12677/0rf.2023.136704 7178 BE 51


https://doi.org/10.12677/orf.2023.136704

R 2: RIS RS PSR B AT HE S, AT SR, 2 20, > B2 +a’ ).
Wit BB A

. (c+3Y)(2, @)+ (X —c)ap-2(c+Y) 5

b= 8, —4(a* + /)

Xa-Y
or =L a(Xa ﬂ+2°(“jﬂ))+c+3x
4 —2n,+a° +p

T H AR

o Xa+Yp—c(a+p)
g, -2(a?+ )

r

e BUE LA A
+ C+Y . c+X
W o=— W, =———
2 2
el 2 WY, TS AR HE T DR AR R 5 (4t 8 R TR SRS TR s AR AL TR i B B A% A
FEB RS ACFE S E T ML Y RIEAH, WMo, &M MRS KPR 38 e, W
BB EM I SEUE T X RIEMR, RIS R SIE TR, R
Yt 5 T T S TE 5%

ﬁwz: 1) ai>0 aL>O, 6i>0 a&>0; 2) apz <6p1 <O°
aﬂ aﬁ oa oo 6772 6772

HEVR 2 RUME TR TSRS N, RS BUB AR 55 A R B R LRSI . 1) HRS5KT 4
Bt hs S P IR S U RAEASC . 2) MRS A REUE NS, FUE AL B Bl v 5 B AR 45
ks, T HILERT B IR R TR . X AR, A A TR B AR OB R IR S5 KR SRR, (R
ISt ER B A R 55 40 6 55 5 IR 55 RS

3.3. AfETEER

PRNMT R e B R e T AL pv W, B)E, FERRE RS AKCERILEN p, -
B FIE S B Ee sl A AR, B TiEged B gt 7, A BVEETE 0 B 1 2 8. ffERNE. &
T& HO R BB B0 203

7l =(1-4)D}(p/ -¢)+ D} (w-c), 7} =D} (p! —c)+ D} (p} —w)—nzTSfj2

AR 3: A FHE A G0 (R P A B R RS TS, 2 2, -0 >0,
2(A-1)(-2m,+a® +2p°2) <0, H-af(1-24)" -8} (—1+ A) +4n, (-1+ 2)(® +28°2) > O .
Wit BB AN
o - 1, (—ar(X B+2Y a(A-1))+4n,Y (A-1))+cA
o’ 7 (1-22)" +8n3 (A-1)—4n, (A-1)(a® +2°A)

ol = cB+(1-4)C
LB (1-24) +8pF (A-1) -4, (2-1)(a? +25°A)

DOI: 10.12677/0rf.2023.136704 7179 BE 51


https://doi.org/10.12677/orf.2023.136704

TS5
o —af(24-1)(Ya(A-1)+ X B2)+2n(A-1)(Xa +2Y BA)+cD
C &PBA(L-24) +8F (A-1)~dn, (A-1)(a® +25°A)

HERANHE N2
(A-1)D+cE
o’ B (1-22)° +8n3 (A-1)—4n,(A-1)(a® +25°A)

w =

Hrp
A=a’B (1-22) +4n3 (A-1)+n,(ap—20° (1-1)-88° (A-1)A)
B=2n*(-1+1)+a’B(-1+24)(-a+(a+B)A)-n(-1+1)(a(2a - B)+2(2a+ B) A)
C=-6n"X +nYap(1-44)+a’B(Ya - X B)(~1+24)+2nX (a® +35°1)
D=4n’X —2na(Xa+YB)+4nB(Ya-XB)A-a’B(Ya—XB)(-1+24)
E=4n’(-1+ 1)+ a’B(-1+24)(-a+(a+ B)A)-2n(-1+ A)(a(a - B)+2B(a+ B)A)

Tl 3 SRAFISAR 5 A 1 FIAr i 2 200, S5 T AR TIES SRS T I TS ke p)” . LB p)7 L it
AW BB RMRS AT 57 SRR . T U R i e SR A 5 5 I 7 T8 SR S 0 AR
ol KRBT 1. B HUE M BUE B BON 92 k55 MUK e, E R AT IR S, (]
I 5 7 S PR B A%

4. NEIRE R LB T4

AN IR T3 SR (1) LG, RS ELIR TR py LI % py s IRSSKT s, s L TREEINTBE A 3R D;

HERI R R ) . FERRE 7, o SHSHRIE AR 2.

Table 2. The result of the difference of the equilibrium solution

* 2. BEREELR

e L S
ps — pr c-Y N m(c=Y) +(C—Y)(2n2—a2)+(C—X)a,[)’
2 -+ p 8, —4(a’ + A7)
e
o 4(27727a2)(72772+a2+ﬂ2)
s s (c—X)a . (c-Y)B
4n,—20" | 2+
- B(-2¢cn,+2nY +ca(a-p)+a(-Ya+Xp))
K 2(—2772+a2)(—2772+a2+,82)

DOI: 10.12677/0rf.2023.136704 7180 BE 51


https://doi.org/10.12677/orf.2023.136704

Continued
o D ap(-2cn, +2n,Y +ca(a-p)+a(-Ya+XB))
2 4(—2772 +0¢2)(—277Z +a’ +ﬁ2)

o m(c- XY —dom(X+Y)+2m, (X7 +Y?)+*(4n,~(a = )’ |+ 20(a—B)(Ya - X ) ~(Ya - X B)
T, — T —

o 161, —8a’ 16(-2n, +a’ + §°)
e A X) 2p (oY) Aoy (X +Y)=2n,(X? +Y?)+c?

’ | 4 2772 _2771+ﬂ2 47]2—2(012 +ﬁ2)

. m(c=Y) 772(xaﬁ—w(ﬂ+2a(—1+/1))+4c772(—1+/1)—4772Y (—1+/1)+2Ya2(—1+,1))
R S p o’ B (1-24) +8n," (-1+ 2) - 4n, (-1+ 2)(o* + 2°4)

o B(Xap—ca(p+20(-1+2))+don, (~1+ 2)~4nY (~1+ 2)+ 2V &* (-1+ A))(@* (1-24) + 40,2 )
Yo 2(2n, - )@’ (1-22) +8n,} (~L+ 1)~ 4, (-1+ 2) (@ +25°2)
o D 7,(~c+X) . n, (~1+ /1)(2(:772 —2n,X +caf~Yap+2(-c+ x)ﬁ%)

2o A, -2a" o’ B (1-24) +8n, (-1+2) - 4n, (—1+ A)(a? +25°2)

n(Xap—ca(f+2a(-1+4))+4en(-1+2)—-4nY (-1+ 1) +2Ya’ (-1+ 4))G

7 -

8(2n, —oﬂ)(oﬂﬂ2 (1-22)" +8n} (-1+2)—4n,(-1+ 2)(a’ + 2,82/1))2

Wi F=(-am,+(a-p))-2c(a-B)(Ya-XB)+(Ya-X )’ :
G=apH -2(-2n+a? )12 +4(-2n+a?) A~ 24(c-Y)(-2n+a?) 22°
H=8n(c-X)(-2n+a’)+2(c-Y)a(-2n+a’) f+(c-X)a*f ;

I =-8n(c-Y)(2n—-a’)+8n(c- X )ap+5(c-Y)a’B* +4(c-X)ap’;
J=—4n(c-Y)(2n-a*)-6(c-Y)(2n-a*) B> +3(c~ X )ap’ -

WL 3: 1) WEME: B0o<i<A M, pl>p>p)s BA<A<AB, pl>p>p; %4
A, <A<, pl">pl>pf. Hd A IR pl - pf =0 HIME—F &L A, AL p) - pl =0 B (i
—F R, NFRE S B R E A

an R
c-Y)(2n,-a*)B

A, =8n% +4nn, -

3 =\/772(c—\()(2772 —az)ﬁ(&]lz(c— X)ar+(c=Y)(2(-2m +m,)" + (4, ~m,) 0 ) B+ 4y (~c + x)a/f)

2) BUEMH: M0<A<A B, py>py>pls HA, <<t Ej‘ Py >pl >ps s MY2<A<Li,

pi > py > pd, Hop A3=772—a2/2(2772—a2), ﬂa%ﬂi]‘ﬂﬁj\ﬁitmﬁﬁlﬁfﬁ,ﬁo
3) MK Ay<l2, BO<A<A I, s> >s s A, <A<y20), s >s) > K1/2< <1

DOI: 10.12677/0rf.2023.136704 7181 BE 51


https://doi.org/10.12677/orf.2023.136704

i, s > s >8 o 12< Ay HO<A<A I, 8T > >s) " MY2< <1, sV >s >sT . A NS -8 =0
AR A 2 A 2R i, R 7 B B A8 P R A

HIFEWR 3 WL, 1) AE 2 L BRI, A 7E TS SRS N A T M e fi e L 20 R EL B AZ K,
A A TS SRS N A TR AN A K T B =R S T B B . R T IR SRS R RO T AR dR A TR
L% . 2) RN L BIAE R, ST SIS N I BL 4 B i B AR T 28 =R Simg h fe e . B4
T TR SENE N, IS ANRG t A ( I o T SR B v . 3) T U SR I () IR 55 K S & e A N 7 T
B RBERS RS Ko FIE S B BIR T 12 B, SAETIUE S FIRS K Foem. e )R, HEK
RIS T EE L RBAN, AT IR R R, RS ALE S S N

W 4 1) BINHTES T RE DY <Dy s 2) MK EEFEAE T <)

HIHEW 4 P, 1) FESRA 8 e WS SRS I, DU T 5 SR 38 v T L vl ToU 5 SR R s i
ok 2) ZH T TIUEE M T A B R B T L R U SR S 1 S TR R

#WS5: 1) D <D); 2) 7<),

MRIEHER 5 r LIS L R 4518 1) SETRE RIS BLE N BUN R E K. S ETERAL 1 3 mKF
IS, TP B B RS S], AT ALY B TR . 2) A AETHUEE w7 T LASRAS S
I -

5. EBISH

N T EMRIRAE =M R TS SR T B 8 B A% . SAUIRSSACT CLA B R AR o By Y 55738

RS, TS BYEUE SN AT IR AT, S AR SCER[11] [12] XA SRS HURAE a4k 3 s

Table 3. Parameter setting

#®3 BHRE

S HUE S WA
X 600 a 0.3
Y 400 B 0.5
c 0.2 " 1.3
Cq 500 12 1.2

ME 2 BA BRI EBAAEB TS, BEE T 2 A o5 SURRBE G R, BB A0 A A0 A 55 71 220328
R XEHER 1 AR 2 AR 8. 11 2% xR 55 (O RURRE LA W i, (4 I B i R
WCCEARSS S g G, Rz, 2T 9 X TSR AL AR 55 AT AN KBRS U R R 55 A
(]I 385 24 AR A A A

HIF 3 W79 BEAE PR IS AR IR, BR UL RS TS SR i O BLEE % 4, A B i 2B 2
R THEABEREENEM KRGS, STOENERTIMEEE, o TIEmMEns, tH2tE
PV SRS e, T SR R T AN R BN, XS HER 3 gt 2.

4 R T BN IR T I AR Cy AR 43 B LR A 6 S B R I R . 4 4 BUREB S, B
B RTEITBSA 2 r, BENFE A R TS SR N SRS AN e . 24 4 AT aOrny, =R T
PR RIAE I 8 RGO T B IRIE T A Cy o ISR AR, SERIRTR S T B SRk AT Bl . 50,
A TR SN T M e

DOI: 10.12677/0rf.2023.136704 7182 BE 51


https://doi.org/10.12677/orf.2023.136704

Sl

150

100

(8) o XTAR 557K (KI5 (b) B X e 55 7K1 RIS

(c) o XA B Ui A% (I (d) B X B S A% (K 2 M

Figure 2. The impact of o and S on service level and price
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Figure 3. The influence of Y on sales price under three strategies
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