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ABSTRACT

The liner shipping industry often suffers from no-shows and cancelations
that make some container slots empty for a voyage. Container slots are
perishable assets and can not be stored for the next voyage. A liner shipping
company can enhance the slot utilization and reduce unused capacity by
properly adopting the overbooking strategy, an important element of revenue
management. On the other hand, due to the unbalanced container flow caused
by the international trade pattern, a liner shipping company has to reposition
the containers efficiently and effectively to satisfy the container need while
trimming the reposition cost. In this paper, we discuss slot allocation on a single
route by considering slot overbooking. By assuming a discrete customer
show-up rate at each port, we propose a systematic approach to determine the
amount to sell and the way to reposition empty containers so as to maximize the
profit of the liner shipping company. We use a numerical example to show that
the proposed overbooking model can increase the expected profit of the
company. Moreover, the influence of adopting overbooking becomes more
pronounced when the uncertainty of the customer show-up rate increases.

Key Words: Liner shipping; Slot allocation; Revenue management;
Overbooking strategy; Empty container reposition
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3. Reported by MDS Transmodal research group in Containerisation International Magazine
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*1 20REBEZEEZESRSEFER
H\Z SHA NIN XIA HAM ROT LEH
SHA - - - 600 | 282 | 50 | 244 | 50 | 244
NIN - - - 391 | 263 | 600 | 263 | 600 | 300
XIA - - - 50 | 225 | 50 |225| 50 | 225
HAM | 200 | 366 | 200 | 342 | 200 | 293 - - -
ROT | 200 | 317 | 200 | 342 | 200 | 293 - - -
LEH | 200 | 317 | 200 | 390 | 200 | 293 - - -
®2 JOREEZEERESRZETR
H\Z SHA NIN XIA HAM ROT LEH
SHA - - - 300 | 488 | 30 | 413 | 56 | 413
NIN - - - 300 | 450 | 300 | 450 | 300 | 525
XIA - - - 30 [300| 30 [300]| 30 | 263
HAM | 100 | 634 | 100 | 585 | 100 | 390 - - -
ROT | 100 | 537 | 100 | 585 | 100 | 390 - - -
LEH | 100 | 537 | 100 | 683 | 100 | 342 - - -
®3 0MAFREZEEZEEREFEH

HENZ SHA NIN XIA HAM ROT LEH
SHA - - - 35 | 366 | 20 | 317 | 20 | 317
NIN - - - 20 | 342 | 20 | 342 | 90 | 390
XIA - - - 20 | 293 | 20 | 293 | 20 | 293
HAM | 40 | 475 | 40 | 444 | 40 | 381

ROT | 40 | 411 | 40 | 444 | 40 | 381 - - -
LEH | 40 | 411 | 40 | 507 | 40 | 381 - - -

—287—




FMHEEF H=ZtAE F=H REATALERA
R4 ORALFEZEEZEERESTE

H\Z SHA NIN XIA HAM ROT LEH
SHA - - - 50 | 634 | 50 | 537 | 10 | 537
NIN - - - 50 | 585 | 50 | 585 | 50 | 683
XIA - - _ 10 | 390 | 10 | 390 | 10 | 342
HAM | 16 | 815 | 16 | 761 | 16 | 507 - - -
ROT 16 | 697 | 16 | 761 | 16 | 507 - - -
LEH 16 | 697 | 16 | 888 | 16 | 444 - - -

£ 5 20 REMEZTIERE SR ZHEE XK
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SHA 0 ~ | 180 | 20 0 22| o3| o [32] 0| 34
NIN 0 46 0 | 10| 20| o |28 o [3] o | 32
XIA 0 42 0 40 0 _ |60 | 26| o [ 28] o | 30
HAM 0 34 0 32 0 30 | 0 - |60 [ 20] 0o | 22
ROT 0 32 0 30 0 28 | o | 4 | o — | 60 | 20
LEH | 200 | 30 0 28 0 26 | o | 42| 0o |4 ]| o —

K6 ARZBE2TERAESERTHEEERAS
H\Z SHA NIN XIA HAM ROT LEH
SHA 0 — | 130 | 30 0 32 0 |40 | o |42 ] o | 44
NIN 0 56 0 - 0 30| o [38| 0 |4 o | 4
XIA 0 52 0 50 0 _ |45 [ 3 | o [ 3] o | 40
HAM 0 44 0 42 0 40 45 [ 30| o | 32
ROT 0 42 0 40 0 38 | 0 | 54 ] 0 — | 45 | 30
LEH | 150 | 40 0 38 | 110 | 36 | 0o | 52| 0 |54 ] 0 -

K7 20RELFBEZZIEFEER FIEEXRA
H\Z SHA NIN XIA HAM ROT LEH
SHA 0 _ | 45 | 25 0 27 ] o | 35| o |37 ] o | 39
NIN 0 51 0 -1 3 [ 25| 0|3 o [3] 0|37
XIA 0 47 0 45 0 | 15[ 3] o [ 3] o | 35
HAM 0 39 0 37 0 35 | 0 | 15 [ 25| o | 27
ROT 0 37 0 35 0 33 ] 0o | 49| o _ | 15 | 25
LEH 50 | 35 0 33 4 31| 0o |57 0 |4 ] o -
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®8 40 R RIEZZHEFREER FHEEXMRA

vz SHA NIN XIA HAM ROT LEH
SHA 0 - 25 35 0 37 0 45 0 47 0 49
NIN 0 61 0 - 0 35 0 43 0 45 0 47
XIA 0 57 0 55 0 - 9 41 0 43 0 45
HAM 0 49 0 47 0 45 0 - 9 35 0 37
ROT 0 47 0 45 0 43 0 59 0 - 9 35
LEH 30 45 0 43 20 41 0 57 0 59 0 -

e BRI SR - BMIARESR - AHERE  Z2HE L A A S A R A

ZERE RS A R B PR A MR ZE B T SR B R _ gl e (B P AR 2 22 oK
FEA R R A L SRR - A 20 TGS R LLR 40 WG ofiflE & 228 =5 KA Hh 0 i
FIE s -

423 ENERRAES

AW 524 BAE S S L BRI BB 2B T - A w] R A E LR
e - A E R RE ThIl B AR T KR - S RE A T XK i A ol FIRE AL _ERR - 5%
e EEHEE T K < E A B IR - RS - PR LA A i
L EHETLGRR - DI & 2 A B iAnse £ s R -

F A HA B R B E EER - AW EATA rTREH IR EERME
ARG ST — R EGRE RN - & 9 £ 12 TR & ERERH S N SR
e ARG R IR DI A EhE R & 3 A4 R T SRR 2l ig ¥ a2
HHEGRRE R - R e ZER 0 R B R B 0BT - A R T o Ry S AR
LT HE IR B BB GRIE 2 R AR S 1 B A e o SO K 255 o A i3
LI o SHER(ERE ~ SEERA L RGRBRBAR TR > v 2HTERER A B K C)

% 9 28 12 m[ R » 20 IREZAR AL P L 2 MRS < BV ERBARE & 80 » Ky
7 20 IREZAR PR B B 93 [y 86% 5 40 WREAMEAY I FIvE S A 25 A v & B MR P25 R
HAE Ry 59 - #Jr 40 WREZHE VLR BAAE & 69 1Y 86% 5 20 WKy R [ I [ 8 1 25 SR v
L EHEVPERENER Ty 10 - #9915 20 WG ERIE VR B R 10 #Y 100% ;5 40 IR BRAEHYE
AR 25 S P o AV SR BN T 1579 40 IR BRAN P 2R AR R 15 (19 100%
FRAG SR B H - AFHMER— A - B IR LR 2 V- E3R R B2 F I P T A 25 I v
L BEHRHAG - FLE R iR BB RANRR - PN EHGR BN SRR S Ba £ ~ HE ke
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=8 REAFAFEIA

RO 20 REAEZEEFIREIE KRR ZIZRAR

H\Z SHA NIN XIA HAM ROT LEH %EE
SHA - - - 0 | 328| 8 | 284 | 5 | 284 13

NIN - - - 0 | 306| 0 [306]| 0 | 350 0

XIA - - - 35 | 262 | 25 | 262 | 20 | 262 80

HAM | 0 | 426 | 0 | 398 | 0 [441 - - - 0

ROT | 0 |39 | 0 | 398 | 0 |441 - - - 0

LEH 0 [ 369 | 0 [455| 0 [441 - - - 0

pijagd 0 0 0 35 33 25 93

F£ 10 40 REZEZERETFYIREIE KRR ZIEFFR A

HE\Z SHA NIN XIA HAM ROT LEH ;J%E
SHA - - - 0 | 569 | 6 |481 | 4 | 481 10

NIN - - - 0 | 525| 0 | 525 612 0

XIA - - - 19 | 350 | 15 | 350 | 25 | 306 59
HAM | 0 | 739 | 0 | 682 | 0 [455 - - - 0

ROT | 0 |626| 0 |682| 0 |455 - - - 0

LEH 0 | 626 | 0 [ 796 | 0 [398 - - - 0

i 0 0 0 19 21 29 69

£ 11 20RAFEZEETFIOEEERIRFEZERRA

HE\Z SHA NIN XIA HAM ROT LEH %%i
SHA - - - 0 | 426 | 0 |369| 0 | 369

NIN - - - 0 | 398| 0 |398| 0 | 455 0

XIA - - - 5 | 441 | 1 | 441 | 4 | 441 10
HAM | 0 | 554 | 0 | 517 | 0 |444 - - - 0

ROT | O [479 | 0 | 517 | 0 |444 - - - 0

LEH 0 | 479 | 0 | 591 | 0 |444 - - - 0

HnE 0 0 0 5 1 4 10
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R 12 40 RELFEZEEFIRAERERAZERMAA

iz | SHA NIN XIA HAM ROT LEH %%
SHA i i i 0 [739] 0 [626] 0 [626| O
NIN i i i 0 [682] 0 |[682] 0 |796| O
XIA i i i 4 | 455 | 3 [455| 8 |398 | 15
HAM | 0 [952 | o [887 | o [s01 i i i 0
ROT | 0 |813] o |887] 0 [501 i : :

LEH | 0 | 813 | 0 [1035] 0 |517 i i i 0
T 0 0 0 4 3 8 15

4.3 BRER

AT E SRR R &R AT FARE e MR PR BN R 2 8 KGR
IR A A B AR PR R R e

431 BERIEXRPHHRES N

A FEIRER S B B =R R AT Ry 807 B B RIS BebR AR
R EE S - AR - R BEE TR & 5 0 LTI E E ) - = A
FHAZITHNWEEGEE - 558 IS AR E S E5E - ARTE LR
HRAE EER R AG  IRIRVEARLZEEL(A, B, 1) - IR SRR - &
i PR BN DUGRAE L S22 - SE VA R IR nT R 18 B -

K13 BARIEXRIHHREBRZ—

ma | sheel | meske | spexs | SUREL | FIBRZ ) FIEES
A 90% 95% 100% 10% 45% 45%
B 90% 95% 100% 20% 40% 40%
C 90% 95% 100% 30% 35% 35%
D 90% 95% 100% 40% 30% 30%
E 90% 95% 100% 50% 25% 25%
F 90% 95% 100% 60% 20% 20%
G 90% 95% 100% 70% 15% 15%
H 90% 95% 100% 80% 10% 10%
| 90% 95% 100% 90% 5% 5%
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1 BURERME (EMeEATEh - DISSTROR) ik R BEEEER (90%)
EMEE NN NS5 A BMURIEE 1) - EAEERARY - BRI R BE < EER - Hak
BB EEER R - EREELER B T EREES - i R B SE i A E AT
9‘ HE T E AN AR B AR % 5 HK - LR s S5 R g B SR V-2 B
HEE (RIMEEEARE) B IBIE - nIE HEAR VR R B i (R & B R R L
PR - A R BB - LK R (52 R A B A Ty - B % e iy
DA B I A i i >R 58 v 1 R 157 0 o B o R 7 DGR B o Ja\ e th i o [ A, -

—o— EEURIRAE  —a— BEPRREEE

$2.650,000 400

$2.640.000 |—&A

$2/630.000 B 1 200

TR 5

$2°600.000 —NeE 200 FEAEE

$2.590.000 ‘\K,{‘

$2°530.000 o 4 100

$2/570.000 i

$27560.000 -1

$27550.000 0
st

1 BEFIERBRIHAHEFEREEFRAREZEE

AR 14 WAMES O, K L M, D) SRR R EMRER T - B
SR LUK B PR B A2 © (] 2 BURTERER AT EE Ry 40% » 30% e 30%1ETE T -
HEMEL AR (MEREAREY) - FEE RS 2R inm Bt (s ) #{LhiEsE D) s &
MEPERRR R (RIMEREAT) AIbE i - HIFIR BRI - e AkEE > =
fERES & thbE < R -

K14 BERIERIHHUEBFRZZ

mi | sk | sk | ospxs | SUEEL | FUEE? ) FIEES
J 50% 75% 100% 40% 30% 30%
K 60% 80% 100% 40% 30% 30%

L 70% 85% 100% 40% 30% 30%
M 80% 90% 100% 40% 30% 30%
D 90% 95% 100% 40% 30% 30%
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1 400
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fitt 2~ EIETTRE AL - TR EESE R T B R - ALAE R R AT DURR -
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LeplseEfaBeR(t - B A aEE Ry - B PR E (B ERE) DUk H
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22. Z2pkJI] - ERACERL NiE - T REJIRERE RIS E R S AR B T, - AR AR
Bagh - T 41 % > 35 43 » 2006 - EH 501-506 -

Bff  £%
BH A EEEXER (X2)
HVZ HAM ROT LEH

RE A 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R
SHA 375 | 650 | 487 | 845 | 325 | 550 | 422 | 715 | 325 | 550 | 422 | 715
NIN 350 | 600 | 455 | 780 | 350 | 600 | 455 | 780 | 400 | 700 | 520 | 910
XIA 300 | 400 | 390 | 520 | 300 | 400 | 390 | 520 | 300 | 350 | 390 | 455

#t 1 20D ~ 40D - 20R Jz 40R 73 Al 20 IREZAE - 40 IREZAE ~ 20 IR BRAE K 40 U4 oAl

N SHA NIN XIA |
fiifE | 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R | 20D | 40D [ 20R | 40R
HAM | 487 | 845 | 633 | 1089 | 455 | 780 | 591 | 1014 | 390 | 520 | 507 | 676
ROT | 422 | 715 | 548 | 929 | 455 | 780 | 591 | 1014 | 300 | 520 | 507 | 676
LEH | 422 | 715 | 548 | 929 | 520 | 910 | 676 | 1183 | 390 | 455 | 507 | 591

BN B EMEEXRAN (X£)

#\iz HAM ROT LEH

fiEfeE 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R
SHA 93 | 162 | 121 | 211 | 81 | 137 | 105 | 178 | 81 | 137 | 105 | 178
NIN 87 | 150 | 113 | 195 | 87 | 150 | 113 | 195 | 100 | 175 | 130 | 227
XIA 75 | 100 | 97 | 130 | 75 | 100 | 97 | 130 | 75 87 97 | 113

i\ SHA NIN XIA
RE R 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R
HAM 121 | 211 | 158 | 274 | 113 | 195 | 147 | 253 | 97 | 130 | 126 | 169
ROT 105 | 178 | 137 | 232 | 113 | 195 | 147 | 253 | 97 | 130 | 126 | 169
LEH 105 | 178 | 137 | 232 | 130 | 227 | 169 | 295 | 97 | 113 | 126 | 147
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BEfC EMERERE E£)

#\iz HAM ROT LEH

fEfH 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R
SHA 46 81 60 105 40 68 52 89 40 68 52 89
NIN 43 75 56 97 43 75 56 97 50 87 65 113
XIA 37 50 48 65 37 50 48 65 37 43 48 56
#\iz SHA NIN XIA

fE R 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R | 20D | 40D | 20R | 40R
HAM 60 105 79 137 56 97 73 126 48 65 63 84
ROT 52 89 68 116 56 97 73 126 48 65 63 84
LEH 52 89 68 116 65 113 84 147 48 56 63 73

B D ZEEXAK (X£)

#\Wz | SHA | NIN | XIA | HAM | ROT | LEH #\Wz | SHA | NIN | XIA | HAM | ROT | LEH
SHA - 20 | 22 30 32 34 SHA - 30 | 32 40 42 44
NIN 46 - 20 28 30 32 NIN 56 - 30 38 40 42
XIA | 42 40 - 26 28 30 XIA 52 50 - 36 38 40
HAM | 34 32 | 30 - 20 22 HAM | 44 42 | 40 - 30 32
ROT | 32 30 | 28 44 - 20 ROT | 42 40 | 38 54 - 30
LEH 30 28 | 26 42 44 - LEH | 40 38 | 36 52 54 -

20 WREZHE 2 Ze R AN (3E 452) 40 IREZAH 2 Z2REGE R AN (36 582)

#EVZ | SHA | NIN | XIA | HAM | ROT | LEH #EVZ | SHA | NIN | XIA | HAM | ROT | LEH
SHA - 25 | 27 35 37 39 SHA - 35 | 37 45 47 49
NIN 51 - 25 33 35 37 NIN 61 - 35 43 45 47
XIA | 47 45 - 31 33 35 XIA 57 55 - 41 43 45

HAM | 39 37 | 35 - 25 27 HAM | 49 47 | 45 - 35 37
ROT | 37 35 | 33 49 - 25 ROT | 47 45 | 43 59 - 35
LEH 35 33 | 31 57 49 - LEH | 45 43 | 41 57 59 -

20 IR e 2 22 MR A (3E42)
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