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Abstract: Considering the difficulty to precisely forecast the demand of consignor, there is large
uncertainty in booking shipping slots. The liner company always requires the shipping agency to
adopt the strategy of lot booking to protect its own profits. A two-stage profit model was built for
the liner company and shipping agency based on the demand information updating of the market.
Also, the optimal level of the centralized decision making for the slot supply quantity of the liner
company and the booking quantity of the shipping agency was realized. A win-win situation for both
the members in the supply chain was achieved by comparing the advantages and profits of
centralized and decentralized decision making strategies and by designing an effective slot buy-back
contract to coordinate the supply chain. The results by means of different models were illustrated
by numerical analysis examples.
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under the information updating

®1 BREFSHA

Tab.1 Description of symbols in the model

(a2 BiA

K, HARAR A i AOh F (o) B3R

v BECH (o) E(x) = ¢, D(x) =

TR S B K Ao A e ik Fae|

e we) LR HEBHCR fCa| 2o

s BRI 2 T ARG 7= G 0% 1 A

v SR B0 AR A

r B R A

@ 5 1 BB BERS 2 ) B AR

' 5 @ EFER AT A . g1+ g2 = Q

di % 0 HBAVRARITHRE . d+ d2= D

w; 55 1 WY BEBERS 2 T R

b A A 4 7 4 L W 224 1
Foicd, oy TEwe EFT A i MBROARRA TR HL

xe(d;)=arg max F(d;|xe)

TE we ZMF T .50 @ BrECRYBEE A Fl A . B

-1 . .
F~1(gilae) xe(qi)=arg max F(q;|wxe)
D(xesqi.q2)  AE xe &R AMRUA RIS I BOT SRR
QUuesq1-q2)  TE we SRR HERE A B B BEAE PR R

2.2 #HBEMRIR

N S A R TR SRR Y S 4 AR

a. i K A5 B2 58 40, BNBERE 20 W FIf At
2N TR U7 B FUAS S5 A5 R 375 K 204 2 © MY 5

b. HEHE AR (52 /Y 117 37 4 4% A — 52 IR 0T AL R 55 AN
A2 Tt RO AR S BENLAL B HAR RS0 A ek 5O
LSR5 IR bR K Ry S S0 m] A eR

. NE TR PERE 23w Y AR 32 240 15 AR
PH3E A+ ol T80 — LG 12 I B T T A A I ]
B » LS 2wl AT B0 TS AL BRI IR 18] L BT LLBESE 22
F) P B SR L BAS T R e <Zcas

d. BERR 22 R AR 2 /]34 o XU e DL A B
GINER SN WL EH S ERe S

g BRI AR R
3 REME

3.1 HErRRFRER

FELE TR LN B R G, BEFE A R R A
YER [l — v sk 2 DA R B4 (AR fe R A6 B
53 R T B B 1 e AR AR B (g s g2 5 DT A1
N7 ik R B ARAS B R ) BRI

TS =gt J:D(xe,ql,qz)f(,(oce)dxe
A, Bbr CARFEDIE.

Hrp,
D(xesqisq2) = mg)éD(xc,ql,qz) =—C3Qs +
gy =

q, %4y .
JO [re + v(q + g — o) Jf(x|x)de +

jw [r(qu + g) + s(qu + g5 — @) 1fCx] w)da
9179y

HT Q=q1+ q.. BN (gt ¢9) AEF KM &
e, 5155 13 1.

SIEE 1 YL #lE HE AT A v ok SR B 1) R B
T R TP B AR i 10 g2 A A% M R K0, HLW
BB L A N R

_ Q- ¢ @=q

& 1 0, Q<CI1
H Ly ts—c
/\EP’F(Q|'X"C) T_;’_S_,U’

-‘LIEHH 7{%0 E%ﬂﬁﬁ%?’ﬂ%ﬂ H<xc?q17q2)
TRT N B & g1 . qo W45 MR Br LAA
wwg—égl’q”:w—r—s)f(Q\ocggo.ﬁﬁu,
Tt UL N Al 85— BUt e i g1 B9 ™A% U1 5
B [RIHEATE, 75 206 THERS 2 758 B Bt fie o
q2 RS TR B

SI38 2 YHL RN A AT A P pe SR, R A5 2R
— By BE G i L 2 — B B T AR I, RIS K
Al B — I B L e 5 R

L (r+s+o ¢y — €

= < Cy — v )A(qg)Jr(czz—vl)

Hr,
. v (qp)
gD = Feq|wo = [ Feq [0 fiode

AL B B DR SR OO T 0 B A T T BT SR

e



258 g TR

IR 2017 4 25 39 &

A7 SRS 55T S 0 SR ] AR E e RN BEAE )™
A ZEE ¢ — c1 AK.
3.2 SBURRIEE

TEor BB BE R G BEAR 24 ] S AR A ]
Z ARG AR 25 3 1300 SR A 12 R A At
o7 S SO B3 A PR SR B G TR FIAR SR BIE AR 28 Wl
PR P BEA 5 (4 2 M 1 5 PO ) T A 4t
B PRS2 R A2 W B9 1T #0543 B B Y
HUIE . ARG 205 L BEFE 28 R S SR H b 20T
ARA R B BITAE . BT L BEAE 22 R AU A 7
A BRI 300

™ = wd, - ¢1q +J:Q(xe,q1,qz)f(oce)dxe

D=~ wid, + FD(oce,dl Ldy) (e du,
0

X, BAr D AR
Hr,
Q(xe7Q19q2) = I;’l/a\/)o( Q(xe9Q1sq2) =

ENCD) .
widy — €1 qa +Jo ' v(q, — dp) f(eode, +

.re( )
tIl)[(wz - VF Q| w) — wydy + vgy Jf(w)da. +

x, (dy

( )[(wz - e)F Q| x) + coqn — wody |fCe)d,
Leldy

w, (d) [

(Il X
JU o(dy — ) FCe| w)daf (e dw, +

SRR S S
8
+

w, (dy)

fl’ s(dy — ) fCx| v dafCe)dw, +
y

FQl 2

V(F Q| ) — ) fCe| o )daef () dae +

s(FHQ| w) — x) fCe | w)daf (e )dc,

e

D(xeodysdy) = max D(xesd;,dy) =

4,0

v
— wydy + JO ref(e| e de

JZ[TD — s - D) IfCe| wodw

5138 3 YN BE AT 0 B BT, A A
HIFE REL 7 SRR TR BT & s do 194
MR, I B LT R A AR R &R

. jD - dlx ’ D > dl
d; =
1 o, D<d,
r+s-—w,

Hop F(D w0 ="

HRPEAAC A /I PR BT 5203k (dy o dy ) L BE
BARPUEP BB & (g1 g0 ) flEH B B A
T RAL . PR FEAR AR A B E 5 — B BT fie &
dy J5 s ARG 5T E TG K PEAR A w5 i B i
e A

. _JD-qr, dy = Q
i - { 0, d < Q

AERT 505 — B B A0 AL AR B 00 o L BERE
A — B S R T O S k. AR A R
AR — B BO e & /D T A AT HE &
BT PR B B A 1) 25 50 BEAG 20 W) 19 L Ao ke 55
IRREUEA BT BT LA BEAS 8wl AE R A TT AR i 1Y
Bl b A N A% R A 7 X B TR B2
T8 AT AT A, BEAS 2\ Wl H0A AR A A H
AR TR B T 37 e K 000 545 25 PRt AT DL 3o 117 3
I TR (AR 24 43 A o BCHE T L A A2 ) T B B

> = s w. v
BT R 1 F F (D[ wo =" L
r+s— w,

D‘“'“‘:Fﬂ( r+ s 90)
513 4 YN EESETT o BRI, BEEE A W]
S — B B i R A — I BO TR S, S 3RS
KA HAE — i B L A 1o
g7 = max{d,,F'(q | x)}

Hr P g0 = 20
1513 4 n] DUR B e R SRS L R S 1 T
HERLEE R 5 A B B 0 A 5 IR AL B ST
AT S0 T XS PG i B T AL
AT AR N TR P R T BRI, P
T 3 R ) 3 A R D TR D SR A0 R By B
FIE .
3.3 E-FAEAL Bl M Ak 2 % 1 o B
BEXTAE S SR AN OME | SR RG4S ] W S g of
BEAE 2N w) FOMRAR 2 v 440 s 11 8 2 AR 17 4 4 4 7 B ]
S IR IV B IR 7 A 3k B AR P SR K.
UL A B2 b B PR 28w A B AR
ARIITAE R SRR R G R B e R A — 2
JIT LA [T 2547 I RS 20 ) R A2 ) A i o
iy
= 7l - ACq1,9)b
= P+ Aldy,dy)b
A, BAR RACEBME M.
Hor,



%3

FLIUTE , 55 < BT SR BEORT A BEASAG A U0 T DR SR -5 b e SR s 259

A(qlqu) = maXA(Q17qZ> =
qz;é(J

J“’f“[l’ Ufl (D, — x) f(x| xe)dx]f(xe)dxe +

0

J. {JW CFQl e - wle

we (dy) 0

f(oc\xe)dx}f(oce)doceA(dl,dz) =

D
max A, +dy) = bJ (D - ) fCx] wode
d,=0 0

SIEE 5 Y B I A [0 S22 A T
BF. qf Al g © FEAEITTF KRR
[qf = qf. K AlgD) =0
lgh < qf. % AGgD) # 0B
Hrp,

ACgH) = F(ql\xc>—J:“(q”F(q1\x)_f0<x>dac
AV AE T o RIG B AR AAE T R
Wi dy<<qb . JEEE N W B BE A Bk 4L 0 B 4
PRI A ZKCE . AR A 00T - BEAE 2wl i kAt =
e /NF R BHE R o o T HEHESe A F A AR i
SR E A » R 20T Sl A A T ) TR S A A LT
Wtk di = qf.

SIER6 ATl LS I R A AR
R 5 BV R] S B 56 56

Jb* = (r+s)—(r+s- wz>(w)

r+s-—cy

r+ s - w,
wi = w, — (¢, —c)<7>
11 2 2 1 ot s — ¢y

Ohy K BN G iR T BERR 24w AU ]
t [0 L A BRARAAE A I 0 AR 2w AT — 5 A b
. U RR BT I BEAE 20 W R BRGTA0JC  UE4R o 26
— B B AL 2 0 [l W A0 A% » A REREAT AR 22 7]
T AE Hak B4 rh R SR R (I

4 BHISH

T I R A ) o A RN A A T T A
(BT FLFE— 2D O3 M7 &S DR SR e L b I R 45 B B B
AR 5 S B B &R AR SCiR[21 ] RiseTT
Yida R w = we + ese ML 1R 2E H IR IEZS 501
E(e)=0,D(e) = o WG R v AN
S0 A . E(e) =1, D(e) = 6>+ 5%/3,0 NiREE
FEIE . BRI BEA S5k 2 fioR

*2 BHIEE
Tab.2 Setting of parameters

BH H 4 0 r
BfE 250 25 100 30

v S C1 C2 w2

0 5 10 12 20

AT ELEE B AT A5 SR T B PR B B e I A
MM qf =214, g5 = max{0, x. — 195}. AT LA,
A RLSRAS Y R SR s 1) [ A ks b =19, 22, wy =
18.89. JLi, Prif g e L iT o2 & ok df = 214,
df =max{0,x. —194.5} , SEPYE T — BB
e —20 5913 2 f5 | 4 5SS TEH
A [T A 2 2 (1 B R0 56 s v BPR AR 2 W) 36 — B B i
RALAE & qf = 253, I EE I 1 904.9, 45 R 55|
H5 TR LE BARAT

3 FAS TRl IL L 4 22 GRS 70 (1) 45 Bl 53 ) i) AT
FE s DL B AR R T AR i FIBEAS 28 mIHEAR 19 e
N 3 M 4 Fin. f 3 FIE 4 AT Al

a. MIEAMLNEE RGE A % 1, LSRR SR
VB R i 3o, VbR SR s (A5 T AR At 5 AR i A 3
et o AR 6% 32 A0 T SR A5 2 S5 K AT 2 AR I
SRR T T AR 5 AR o 2 Rk B R K. E A
FB AT - A BRI S T DASE BEHUN 0 B B THER
B BRI

*3 3 WAREHEEHERFERF EER
Tab.3 Members’ optimal profits in three different

kinds of supply chain systems

HHRA R e AW/ 1 I /A I
g rh e 3763.0 — —

AME 2 610.6 1607.1 1003.5
rR g 3763.0 1985.8 1777.2

R4 3MARMNERSENITHREEMNSE
Tab.4 Booking quantity and suppy quantity in three
different kinds of supply chain systems

A RITHE AL Brie o w A
R

E—mrB HTHE H-BE BHE
g 214.0 55.5 214.0 55.0
SRR 117.7 52.3 172.7 0.0
B 214.0 55.5 253.0 16.5




260 TR 22 R

2017 4 55 39 %

b ML EE A R 53 A s AR W) S R
A FIE SIS OL AR T BRI T AR S {4
f i, TS B T A B -5 {1 0 e 2 (A0 1) B KA

c. TEPMARME b, ] LUK LR A "I TESE — B
B fiep %, RVBERE 2 w] MR 3f 50 — B Be iy {1 i
i LA RS U R AN R T
e XU R AIARAC A RIS ST T 15 B
iy RAE TN (A L5 — B B A da s o T2 —
B BOBE AU R TTRE AL AT RREAIG 1 A 7 A, 375
TEEORAAIE. A mUR PSS 2 7 45 T 1Y
PAURIT G2 - 70T 2R HE S I J1 , A0 30k e B2 JXURS: 78
R AR I TR B2 14 75 R AR XU -

W 5 P FEA R AR 7 [ s b BEAT
D5 E 3T > ml LA BRUBEAE R 07 210 A Ry 3 » 2 fe
AR AR vl A 0T B AR ) ST T A R B i O HLAE
U ) TAESE — U TR 8D 5 AT TRE & 5 BIE
oo Al — R e L AU Rl TR A i
I 5 A R AR AN K. R BERE 2 WY
SR A 137 1 D A P 4R g TS BT S o T
FE A7 [ ey A% AN BESE A2 w1 3 0T B2 AR
HAL TR 2 7] SU38CA B i DRSS 2 W A4 30
SRR it 5 5 D U P T T S AR O T 1Y
PN SR B AT PR 1 MR IS B i Sy BRI ] i
H B AR I FRAL.

R5  AE MM TS B 3R e 44t R 58 AL 3R Y B f R SR A0 F) i

Tab.5 Supply chain members’ optimal decisions and profits for the coordinated strategy under different return prices

b AR F PSR S PEHE A RIS -
d1 d2 Ty 1 q Tm
15.0 155 103.6 1985.8 239 16.6 1777.2 3763.0
16.0 162 95.9 2004.9 241 17.0 1770.1 3775.0
17.0 172 88.8 2027.1 244 16.8 1758.4 3785.5
18.0 185 77.1 2054.0 246 18.1 1738.5 3792.5
19.0 207 61.4 2 088.5 252 16.4 1702.2 3 790.7
19.2 214 55.5 2097.8 253 16.5 1689.9 3787.7
20.0 248 0 2138.4 257 17.2 1662.9 3761.3
21.0 333.4 0 2235.9 333.4 0 1362.5 3 598.4

5 4t

RICEIEBAS PR T ST T AR (2 2 i
ik BIFSE T AL W RIBERS 24 W) 4R i) 19 2% 146 v g
DA PR TR A 3 AN [] ) 10 5 2R 0 S ik
A3 TR Lo - 26 T AR R A R DG AR R AT T TR O
M T B R 4 T AR m W B
DLTT WG s LS 23 7] P I B di pI A= 7= SR s 11 Hi e
R AR FAT7 3 WETEAE SRR a. BN R BRI
IRRIOE AW/ RA R O b N R PR IR AR S DN A
it fE» DA Tk P 0 ok 52 24 il /P T AT R B P
RO s HARE RO s AR BE R 40 nl LSS BRI
FRAL s b AL R 3RAT 15T T e R A5 B 2
TEA X S DI I PR I ) A0 K BIL A 7 A R 5 . A
W RAG BAX RGO 5 BRI FRAAE T
AL AE— YL R AT T A

RSO F AT REE T B PG B A =
WHRBRRARA R TR SR LAZ 5 BT
B A BT HERS 2 w2 w i e AT o I
AT T G SR AT EAN XS PR 2 Sy 52 e (36 107 B 25 1 57
RS .

S 3k

C1] BIRWT, RS, 200, i 5 i U 5 [l A e
YeRAFFEL) ] AR E2# 4, 2016,19(2) : 74 — 84.
(2] g BESCHE, BRI 58 {5 T B i A2 o 5t At
N4 PEAEAILE M ) Stackelberg ¥ g [J]. 2%
PR, 2015,24(6) ;76 — 85.

(3] ARiefs, JEERE. 25 i 0% I ik i W 2 s I S AT i
Gyl 1T W S (1], R G4 2= 4. 2015, 24 (6)
912 -918.

L4 XA BKF5 . 1 o) Jo 2 6 3 B2 109 AR 55 {36 1L 35 P41
[J]. i T oK2E24 4 , 2016, 38(6) . 568 — 575.

(5] MR 8O, R . 5. 38 T 0 2 48 B Y g i AR 3



%3

FLIUTE , 55 < BT SR BEORT A BEASAG A U0 T DR SR -5 b e SR s 261

[6]

L7]

L8]

L9]

[10]

[11]

[12]

[13]

[14]

FEREAL > CREL LRI B AL [T ], R 48 TR e Ty 125 0
JH,2005,14(4) 330 — 334.

YK S BRI, iR B T s A PR Vi AR B A
PN 543 L)]. ARG TR 2005,23(12) 169 - 73.
EIK A SC AL IR AR BRAE IT G 057 23 I 1 2%
WFoE)]. i AR . 2009,28(4) .57 — 59.
LUHA,CHU C W,CHE P Y. Seasonal slot allocation
planning for a container liner shipping service[]].
Journal of Marine Science and Technology, 2010, 18
(1):84-92.

A SEETHE o A3 T W ARIAT . 25 W A8 BN A% A JRE 3 A
LRI T R mg [T . 45 BB 2 47 4, 2014, 17(7)
10— 21.

TR AOBUIL. A A S 3 7 il 8 = R A AR R Y
FEER[T ] A ERbA 2410, 2007, 10(4) . 9 — 15.48.
F2RIR ARG A R AT W I ST e 7 2 S
BMEBERILT]. 2% TR, 2009, 24(4) ;423 — 429.
ST AT TR B R TR R AE B R R R B S
W 1) B i S LR R A R AT LT . B AR
2012,9(6) :908 — 912,935.

R T SR A5 B TR 25 T 3 i Fg 41 3T 6% SR
[J]. B PR2A24 4, 2005,8(5) : 38 — 42.
KURAWARWALA A A, MATSUO H. Product growth
models for medium-term forecasting of short life cycle
products [ J ]. Technological Forecasting and Social
Change, 1998,57(3) : 169 — 196.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

KRAEHT A7 2 4l LT Bayes i 5K T0I 5037 14 11t
PEBES ARG TE T . 8 B TR 440, 2011, 25(2)
220 —227.

CHOI T M, LI D, YAN H M. Quick response policy
with Bayesian information updates [ J ]. European
Journal of Operational Research, 2006, 170 (3):
788 — 808.

OUYANG L Y. WUB K S, HO C H. An integrated
vendor-buyer  inventory model  with  quality
improvement and lead time reduction[ J]. International
Journal of Production Economics. 2007, 108 (1/2).
349 — 358.

Wi - AR - B3 XPFR A5 R BAT T R I SR 1
BEREE Pp R AR B 23 M LT . ob [ 4 BLRL 2%, 2005, 13
(1):37—41.

SPENGLER J J. Vertical integration and antitrust
policy[ J]. Journal of Political Economy,1950,58(4) ;
347 — 352.

DONOHUE K L. Efficient supply contracts for fashion
goods with forecast updating and two production
modes [ J ]. Management Science, 2000, 46 (11):
1397 - 1411.

TSAY A A. The quantity flexibility contract and
incentives [ J ]. Management

Science,1999,45(10) : 1339 — 1358.

supplier-customer

(G : TLLD



