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ABSTRACT

A Study on an Optimal Routing Model

for Liner Fleet Management.

JUNG, Hye-Jeong

Department of Shipping Management.

The Graduate School of Korea Maritime University.

In liner shipping industry, the transportation service is given on a regular
basis using containerships. Once a route for a ship has been determined, it
is not likely to be changed for a certain period of time. Therefore liner
shipping managers should consider as many factors as possible to make
right decisions on the ship routes. The larger a liner fleet is, the more

complicated the routing decision grows and the greater its effect becomes.

Many shipping companies these days have challenging opportunities from
growing cargo demands and new hub-ports available for possible ports of
visits. The purpose of this study is to develop a management science
model for ship routing strategies for a liner fleet. This study considers
various ship sizes and assumes that no two routes are assigned to a
single ship. The model has been developed to be a mixed integer program
with binary variables. Usual instances of the model can be solved to find

the optimal solutions using ordinary commercial software.
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A2% A7 XY A% A%
ALA AA HAE Ao A
Avoly Are olga Arlele AuAE AT Qb A 2w

A9 20906l F3hE AAbel 1 FRE ol <m2-1>3 ol

<E2-1> AA 209 AARe] Ao+ E(2003.5 715)

A=
&9 A T
1 Maersk Sealand 753,524 281
2 Mediterranean Shipping Co. 494,771 210
3 P&O Nedlloyd Ltd 387,487 141
4 Evergreen Marine Corp. 340,522 124
5 Hanjin Shipping 282,904 73
6 APL 259,802 78
7 Cosco Container Lines 257,080 136
8 CP Ships 192,531 85
9 K-Line 190,156 65
10 CMA CGM 189,504 73
11 NYK Line 188,998 61
12 Orient Overseas Container Line 177,788 57
13 MOL 162,802 56
14 China Shipping Container Lines 159,955 88
15 Hapag-Lloyd 155,306 43
16 Yangming 147,804 51
17 ZIM 131,566 54
18 HMM 130,347 66
19 Wan Hai Lines 89,940 63
20 Pacific International Lines 75,350 52

A5 @ Each carrier's Homepage, Cl-online.
T AAPE gAY Rl uhe 44,
FABAL A= EgEO A &S,




<FE2-1>0lA ®¥ 2817 2] AMula} 753 524TEUFY] F4sdS 25
divfolF9]  Maersk SealandA7F  191E& 2A|gE 7hed] 29129
Mediterranean Shipping CoAl¢} F=3 WlEd&#=9] P&OAMF 71 H& 54
st lom g-Evhel FAARESARL gkl AR ZH2E A59 9k
A18NE A8k Q)

o AY AR ANA AL AFE Asn Qb ARIAES AAE
G4l HolA AL 4 Ho| ol Be Aue wisw vk oAy w
o Mg SA Jelslor & A, R PRI Auke] LFo) e Al
94 Mg dAAgel Baye Us F7hach ofd ZEdA 2 o o]
T Adel TR e Hel AME Al Axggon meisws 2
Aube] 555, a9n FagnE Aol Al FeRETe] g A
ool mE Aue ARgHE 2FAYES 7 e FRE AT 5
e AAgRYe Agstad s slojet

A2d A seAY @7 A7
2.1 20043 el EFFH A2 AT

200332 Maersk SealandAl2] ‘Axel Maersk'@ ¢} ‘OOCL Shenzhen &
g 23 9] Alxdo] &S VAR EN et AY A AT oR Q14
Ho] & 8,000TEU AW o] Fux|a v 7}-#A o] A (mega-container ship)
A7 ke s 1e]a 200439+ S =13l 2-(China Shipping)S W]
g AuksiabEe] tiE HElolydutel dig wrF A FrlstHA FE F
g AgelyAde REE  8,000TEUw o=z A3stE Zoz  oier],
8,000TEUH o]/de] hHoly ke F 83xon, A5 2 F 687TEU
2, o] Wy MRtES 20049 4HY Ao T ogoltt. olelgh
Z=dE ZAdolydnte] Hae HA 1 SUAA B ooty 7FE 429
4, MUY Q@ 5 AA AHolY AS WstA7|aL s adE s
& o)t}



<F2-2> 8,000TEUH oA s Aeolyx st

ZAA} Aur371(TEV)| HF % A9 FA4A710d)

China Shipping 9,500 8 76,000 2006

Hapag Lloyd 8,400 2 16,800 2005
! 8,400 3 25,200 2006~2008

! 8,200 9 73,800 2006
Yangming 8,200 4 32,800 2006~2007
K Line 8,120 4 32,480 2006~2007
Evergreen 8,100 8 64,800 2005~2006
MSC 8,100 9 72,900 2004~2005

A5 12004 AA FoEFAWSY, S i

22 Fog=EE A7 HeA% A%

20034 frelgle a3AE BAAW AA AEeld AlE 2004 % F
wo 523 FAY ALH E, T VG B9 G ABAEFA
of et ol A% olejd Aom Mg Ah ool uet 2004 AA e
ol E5%S 2003W S7FEQl 5.8%HTE 2 6.8%2] FT7HAE Ho|HA

29 7,190%F TEU®|| o]E Ao & Helth 53] T79 A&%Q &5 F7}
FA g o] ‘ofrlof-Fnu]’ ‘olxel-f-¥ F=E FASZ ZAH|Y EF
Fol AA SIS Ao JAHT S AA AHElolyM] 3 Mul 24
= 52 I/HAE A48 5538 oF 7149 5,000TEU 1271 2 Ao
2 A
<HE2-3> MA AeHolY E5H Fo] H AT (49 - A TEU,%)

7E 253 e

19994 203,200 10.0

2000 225,300 10.9

20014 231,600 2.8

20024 240,600 3.9

2003 254,600 5.8

20041 A 271,900 6.8




<a2-1> AA AEoY E5% Fo] 2 AW (9] - M9k TEU)

300

250

200

150

100

S0

o

(1) ofrlol-Hug =
v FHAA ] 353 T H|ESE ofAo} A oA Aol uf
g} ‘ofrlol-En]’ FgR= AHHQ AYS HA Fow oAEH ol uz)
‘obalol-En)’ &7 Afely EFFS F 1566WTEUR AWdx o] oF
9.5% =71 Aoz HolW A $FFHS HAdx UH] 6.6%7F F7F3k
2,300 TEU o]2A d Ao dAsc)

ole] we} ‘olrjol-Fu]' FRo] QFFEL B FFEAIYSF o3
: Trans—pacific Stabilization Agreement) &% AAIE9 £9¢9l
7l €S8 1Y R go] sigek BEEE Vhed 20043714 A
AG71F fFAE AR Aol A% FFHE AT A
[e)

E3] AEEFo]l dojua Y= TFY Aol 20043 Aol
<
o

;

5~6%, 3FHF7]olE 10~12%t¢] A4 |
7= 2005 V|HoR S AAFAR HIE AS=E HA
?l 7



<E2-4> opAlol-RU PR FHFe] B A (5] - A TEU, %)

¢

TE 19999 | 2000 | 20019 | 20029¢ | 20039

A FEFZF | 6,590 7,622 8,813 10,190 11,330

THE/MB)| A 458 | 8,696 9,556 11,018 12,480 13,191

B AAHE 75.78 79.76 79.99 81.65 85.89

|t FEFF| 3,783 3,897 3,890 4,120 4,333

X E(W/B)| A3t 5% | 8,698 9,370 9,542 9,750 9,793

Hd XAHE 43.49 41.59 40.77 42.26 44.95
Azt 2% | 10,373 | 11,519 | 12,703 | 14,310 | 15,663

A At Y | 17,394 18,926 20,560 | 22,230 | 22,984

B AAHE 59.64 60.86 61.79 64.37 68.15

Z}&1 : Drewry(2003/2004), Annual Container Market Review and Forecast.
A= 2 @ Clarkson, Container Intelligence Monthly Z}%.
A3 ¢ s bR (KMD AR
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T TAVUMA AREEEA, FEEA, QA EEA ol AN S

@%3}04 det a9E AT rt6
A A RS 7P A (additivity), ¥] @A (proportionality), 7H&43 (divisibil
-ity), &4 (deterministic)& 7H3staL o, H4 5 (objective functio

-n), YAFA AW S=(decision variable), A °fZ71(constraints), H]SZ 7 (non-
negativity constraints) 2.2 A %] At}
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(unrestricted variable)#} gkt}. 7

AGANRG e AwH o e} go| AW,

MAX or MIN z= Z CiT;

s.t zn} a;: T.; < b,
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A2d FFAEY (P ; Integer Programming)

AFEAEHS 54 W4 B BE WS ety A9 e 2k
TAE A7 A HezR AYAEH] 7HEA (divisibility) 7Hg o4l
Aro 2 AT, 3 IPE BE 7AMF(AA A RS+ of i g2) o
Arits 878t =545 A& (bure integer programming)¥ 54 W
of vt HFas 2 ste &AM (mixed integer programm
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< APPENDIX >

-LINDO/PCE ©o]&3% AIH|9T At 18-

OBJECTIVE FUNCTION VALUE

1) 1676.897
VARIABLE VALUE REDUCED COST

Z11 0.000000 -2394.000000
712 0.000000 -2080.000000
Z13 1.000000 0.000000
714 0.000000 —-143.703094
721 0.000000 -188.000000
722 1.000000 0.000000
723 0.000000 0.000000
724 0.000000 0.000000
Z31 0.000000 =2106.000000
732 0.000000 -1785.468018
733 0.000000 0.000000
734 1.000000 0.000000
Z41 1.000000 0.000000
742 0.000000 0.000000
743 0.000000 0.000000
744 0.000000 0.000000
X11 0.000000 0.000000
X12 0.000000 0.000000
X13 24.642857 0.000000
X14 0.000000 0.000000
X21 0.000000 0.000000
X22 23.240084 0.000000
X23 0.000000 11.096666
X24 0.000000 8.529635
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X31
X32
X33
X34
X41
X42
X43
X44
Y1
Y2
Y3
Y4

0.000000
0.000000
0.000000
24.285715
21.902798
0.000000
0.000000
0.000000
28.360825
14.638831
0.000000
0.000000

0.000000
0.000000
2.395464
0.000000
0.000000
2.945320
13.492130
9.966666
0.000000
0.000000
1.314286
1.140212
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