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Abstract

A study on the Scale for Korean Shipping Fleet

Kyung Sig Kim
Department of International Trade
The Graduate School of

Korea Maritime University

Korean Shipping Industry is a key factor for the economic development of
Korea as Korean focus on the external economic development policy. About
99.7% of trading in Korea must be transported by ships. Thus shipping
transportation is a core of the industrial and economic development in Korea.
There are many factors to affect the continuous growth of shipping industry.
In this dissertation the purpose of the research is to make a development
model of Korea shipping industry and to get an optimal scale of merchant

fleet in Korea by investigating and analyzing.

In this study seven factors which affect on the development of shipping

industry are found, and the seven factors are follows:

1% Improvement of the system in shipping industry

2"%: Construction of advanced shipping and logistics infrastructure

3rd: Stabilization of supplying Korean nationality fleet

4" Security of supplying the power of crew

5% Activation of related industry of shipping

6" Construction of global networks in shipping

7" Enlargement international shipping cooperation



To analyze more details about the seven factors affecting shipping industry
we used AHP, and I can achieve the weigh of factors. The 1°" important
factor is the construction of global networks in shipping, 2™is the
enlargement of international shipping cooperation, 3"is the construction of
advanced shipping and logistics infrastructure, 4" is the stabilization of
supplying Korean nationality fleet ,and so on. With this result we tried to
make a Korean development model of shipping industry.

Even though the 1* is most suitable factor to make Korean development
model, the 1%-3™ have been operating by companies and already accepted
as the shipping development model by the advanced shipping countries. So
we have chosen the 4" factor as Korean development model of shipping
industry after analyzing the factor through AHP.

The increase of shipping capacity in Korea is the model and we have used
DEA to find the optimal shipping amount out at last chart. We have selected
input and output variables and compared the economic status and shipping
capacity among 22 countries. The selected input variables are import-export
amount and GDP, and outputs are the real owned shipping capacity of each
country.

The desirable fleet of Korean shipping is more than twice of current amount
after analyzing DEA.

Finally this dissertation could suggest that Korean shipping industry would
be developed by increasing the capacity of fleet and the optimal amount of

shipping is more than twice of current amount through analyzing DEA & AHP.
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T8 B4 H| a1
=9 A Al 24 B
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2 NYK 617 | 35,233 HIM 5 f24,dHe1Y
3 K-Line 363 | 21,469 H M 252 LNG, A g 524 A o)y
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4 ZMA 106 | 12,122 EE R

5 KG Jebsen 90 3,626 H 3 AWl E OBO,CTCO,PitchAl A &-#-1kA

6 World-Wide 20 3,616 H I X EA

7 Marmaras 41 3,278 H g 454

8 STXW & 71 3,633 WA A fr 2 A E ol

9 Angleicoussis | 30 2,881 W54
10 | 3tal < 21 2,636 W 524 LNG, A g o]

A 1952 | 1,289,000
Al it TR DB
F2-4> AA 20914 ALY & Al 2 &4
& 9 A%FHTEV) b | A | 8A
Carrier/Group =7}

06 | '05 2006 2005 (%) | AF) | A
1 1 A.P. Moller—-Maersk group dlnl= 1,725,348 | 1,067,788 62 171 | 404
2 2 | Mediterranean Shipping Co | 29~ 944,795 705,841 34 N/A | N/A
3 5 | CMA CGM group oI A 610,420 444,908 37 85| 188
4 4 Evergreen group ot 534,135 457,025 17 92 71
5 16 | Hapag-Lloyd group =4 465,152 212,454 119 67 74
6 8 | COSCO Container Lines = 392,051 305,618 28 85 55
7 9 | China Shipping Cont’ Line e 371,204 298,960 24 96 53
8 | 7 |APL 7VE 360,676 | 315,452 14 | N/A| N/A
9 6 Hanjin group Sl 343,098 331,145 4 16 71
10 | 10 | NYK group SR 320,728 295,063 9 42 80
11 | 11 | MOL SR 304,701 275,010 11 N/A | N/A
12 | 12 | OOCL 3T 264,578 234,512 13 26 41
13 | 15 | “K” Line IR 254,985 215,901 18 83 30
14 | 13 | CSAV group 29 239,579 224,152 7 11 74




15 | 14 | Zim group o] =g}l 218,393 216,657 1 39 54
16 18 | Hamburg Sud group =4 212,813 193,476 10 26 75
17 | 19 | Yang Ming Line =1l 211,645 163,527 29 42 37
18 | 20 | Hyundai Merchant Marine Elsi 150,148 148,681 1 14 22
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29 2-8-32(5°) 211 29,740 46,519] 52,531 4,163 6,449
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A4 | N84
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(@ TEU) | &%)
1 HPH Hong Kong 47.8 13.3
2 APM Terminals Denmark 34.0 9.5

(P70 Nedlloyd1~ ©]5)
3 DP World(CSXWT®} P&O | UAE 33.3 9.3

Ports?l+ ©])

4 PSA International Singapore 33.1 9.2
5 COSCO China 13.3 3.7

Z=:GTO (Global Terminal Operator)

A+&: American Shipper, 2006.1.
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Size of cargo parcel

Premium
Container

& Freight
" Missing service /

/

— -

Walue & urgency of cargo

The future —small & speady contaimer

A} Martin Stopford, " Defining the future of shipping markets J , 2000
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" Martin Stopford,H,.Clarkson, ‘Defining the future of shipping markets’ Paper to be
delivered at the International Transport Symposium organized by the US Department
of Transport on 10-11"™ October 2000,p14,17
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<IE4-1> AA B St EaF F0]

<FE4-1> AAGk 3t=re] =5 Fol

T 1980 1990 1995 2000 | 2001 2002 2003 HS7Hs
A A =5 3,679 4,126 4,748 | 6,242 | 6,121 6,137 6,460 2.5
e 94.0 219.8 404.4 | 569.6 | 610.9 658.3 673.3 8.9
A AR F 2.56% 5.33% 8.52% | 9.13% | 9.98% | 10.73% | 10.42%

g Hge] o], o)l er] AA 24 B IS, KMI, 20056.7
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1998 79 =0
7,5007HE, 20109 =
2020dell:= 199 8,900%H=d &3t F=¢ sHEFS 2001
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<H4-2> F ¥ETHF A%
(&9 HE)
A A A o 5 A AF 77 (%)
T 1997 | 1998 | 2006 | 2011 | 2020 '98 '02 '07
~'01 ~'06 ~'10
911370,195| 333,432 | 529,243 | 640,397 | 865,782| 7.0 5.3 3.9
2(114,837|141,320(192,192 (251,897 (393,124 | 4.2 3.7 5.6

19| 289,146 | 226,258 | 409,781 (539,566 | 730,728 | 10.6 6.0 5.7
ZA)| 774,178 | 701,010 1,131,216 | 1,431,860 | 1,989,634 | 7.7 5.3 4.8
s A FEANEY, AT FNI A G A AGH], 1999.

FEY B AtstES E=23s AEolY sdEEEFS 1998~2001d 717 &
A 10.1%, 2001~2006 717k = 8.3%, 2006~20104d 7]%F 5 8.5%H
S717F ddEt. SEddA HASE S5l dlF H3lo] sh&siE o] <t
Aol =53 FT7HEo] Ao E 55 A= o4y, $&4 g oy

T2 1998~20014 715 = A8 11.2%, 2001~20061d 7]17F 5 10.7%,
2006~2010 713+ & 10.2%% S717F ddEo<®4-3>.
<}#4-3> PHoY &E5% A
(9] : ATEU)
A A A o = A AT S7HE(%)
T
1997 | 1998 | 2006 | 2011 | 2020 |'98~'01['02~'06|'07~'10

4 91| 2,306 | 2,508 |4,316]6,289 (10,763 8.2 6.3 7.8
4 2| 2404 | 2,650 |4,386]6,359(10,833] 7.0 6.2 7.7
ookl 172 306 |1,828|2,796(5592| 39.8 16.9 8.9
s A | 1,172 | 1,268 |2,894 | 4,714 [12,146| 11.2 10.7 10.2
% A| 6,054 | 6,732 |13,424|20,158(39,334| 10.1 8.3 8.5
s A FEANEY, TATI)| BA G A, 1999.
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2001 2002 2003 2004
FEZHA+B+O) 466.0 587.9 586.3 633.7
TE 130.5 152.7 159.2 179.8
T 335.5 435.2 427.1 453.9
A AAE(A) 125.8 133.8 123.9 123.6
A3 (%) 27.0 22.8 21.1 19.5
&44%(B) 142.6 146.6 115.1 134.8
23 &(%) 30.6 24.9 19.9 21.2
=2 A HA+ B) 268.4 280.4 239 258.4
23 E(%) 57.6 47.7 40.7 40.7
Q= A AN C) 197.7 307.5 347.3 375.3
A3 (%) 42 .4 52.3 59.1 59.3
SUAAHD) A= 207.8 184.8 186.8 236
TS A+ B+ D) 476.2 465.2 425.8 494 .4
AAE S 11.961 | 12.025
A AL E (%) 4 3.9
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A E 2010@7HA] ABH 4.9% Z71E APt AA 38y 3o
Zlo] e} A 1998w 1,0779GTelA 2001d  1,206%GT,
20109 1,950%GT, 2020 2,890WFGT= Z7}7F FQshy, 19984 ojn] oF
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27 FEE §AF Aoz dEfch AFEE Bow, f2de A5

510)



2001 1479GTol A 2010 310WFGT=E 28] o4 571 o)ds ), duido=
1 eEAY W] A el BHsl ss 8 Agelth Feael A

A7 el Fa, AWMEAS Y] A% sl met 20019 430%GTelA 20109
529VIGTE S717F ofddtt. d&EAe] A9 HAF FaAde] ol &,
TANE, du Soz thstEe] 2001d 239HGTelA 20109 58WHGTE
717} eadE

AeleliAe] FS- Aelold Bl Frhsh A j@s Ao 200149
3037FGTAA 201098 660%FGT= 77 AdAE™, e A9 79
vjuste], 71et sHEe] A5 opAlol A9 HFe] FrjHm vF @ PE uF
e a® Jow dau, ode HEE Aelstv <H4-5>9h Lo,

(k91 AGT, %)

2001 2006 2010 2020

T ooB
Ak | | ek e (St | pgul | dute | A
FTAY AL 12,055 100| 15,168 100]19,498 100[ 28,906 100
T = A 1,469 12.2|  2,235| 14.7| 3,096 15.9 5,007 17.3
o A 4,299 35.7 4,900 32.3| 5,287 27.1 5,691 19.7
| 364 3.0 397 2.6] 423 2.2 789 2.7
4 5 A 229 1.9 309 2.0 581 3.0 747 2.6
di=by 2,664 22.1 3,084| 20.3] 3,512 18.0 4,829 16.7
ZAdeldA 3,029 25.1 4,242 28.0] 6,598 33.8] 11,843 41.0

A e Fab, Tel et A=, ,2001.6

weba] 9EAYlE 19984 7o 2 2011W7hA] 873WFGTY] 7} uto]
Zastth A AFFATE <F4-6>3 2t

Y AaAA, p.37
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<FE4-6> gl X

r

PN
%8 2t 8

(&9l AGD

L Ao A

T = 1998 2010 2020 2010 2020
(A) B (© (B-A) | (C-A)
2= A 1,290 3,096 5,007 1,806 3,717
3 e A 3,580 0,287 5,691 1,707 2,111
A4 5 A 515 581 747 66 232
Aged 8 7g 2,875 3,935 5,619 1,060 2,744
Ad el 2,510 6,598 11,843 4,088 9,333
Al 10,770 19,498 28,906 8,728 18,136

E5H7|Fo 2 20109704 S)gtA = 873WHGTe] F7FAlvte] A g

Fa] 2547 wd A4S, | 2001.6

&t}

F4-75> 2011A71 %] aAut Suaa 29

AGT ADTOTE AxAH) Autetr s =3
+ = A 1,806 3,283(387.5) | 3,283%387.5=1,272,303
3 e A 1,707 3,104(357.1) | 3,104%357.1=1,108,320
484 66 120(516.6) | 120%516.6=62,036
AsEA 2 7]E | 1,060 1,928(314.3) | 1,928%314.3=605,963
Aoy A 4,088 323.8(:1TEU)(13800.0) | 323.8- TEU*13800.0=
1,323,784
A 8,728 15,868 | 4,372,406
A 7EA S AlzA7E 7)ol VR 1999.129. f-2A1S 80,000DWT,FekA

70,000DWT, ¢ &

30,000DWT,z18}=

20 AAA, p.40

& 70,000DWT, Al o] 42 2500TEU7 =4,
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W CCR-1 EFE Ayry tsa g2

1) CCR-1 29
CCR F9%& T4 RPNE Avnw DMUE B7HHdS ovdta £4414
(fractional programming)®= &g o 2 A213}shH o3 2t}
+ +...+
FPO max 6: Vlylo V2y20 VSySO (41)
V1X10+V2X20+""+memo
. VY, tVLY, +. VLY, .
Subject to g =" V2Yz) ¥ <1(j=12,....n)
VX F VX, otV X
Vi,V V20V, v,y 20
Qo] mgelA g elH = ohg Pt
Xy :DMU® Fd& mo FUF
Yy DMU9| Ataa sof =
JAMAARMFEL b A
v, Y= Y 7A
v, A= e 7ESA
AF 2L AEEY FYES] HlEo] 1S HoAAE < dve 2E 9nsta
Ao 5EAXgS gor § = S
2) CCR-0 =3
o] RYL AEE T4 RPORE CCR-1 EHoA CCR-0 Ryoz Wg 3}
WA CCR-1 295 vhA] Ay b3 g,

DLP, min &

2L Cooper 5(2000)9] Data Envelopment Analysis$t Cooper £(2004)¢]
Handbook on Data Envelopment Analysiss <7422 A8stAtt
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Subject to &, - X420, YAz2y, 120, (4.2)
1714 CCR -0 m8.02 uhiy] -%HH:%,/\ = ub @ Ao

(4.2)2 el tidstd vh53} o] Hnt.

(DLPQO,) max 77
Subject to X, —xu =07y, - Yu<0,u=0,
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& 20t 2002 2003 2004
2l =4 = HGT | Ha HGT =P GT
oA & DWT & DWT & DWT
1 J2l~ | 3101 | 89.468 | 3,025 91,095 2,960 90,363
7 SEIES 147 4,727 151 5,252 151 5,511
23 | ugas | 784 5,461 742 5,365 702 5,351
16 | degss 22 320 20 248 48 1,386
6 | w=2s0 | 1,691 | 39.624 | 1,653 36,687 1,589 32,411
o0 | w290 19 623 16 502 10 348
9 CHot 528 15,046 | 537 15,307 531 15,558
4 chot 197 6,912 184 6.632 181 6.593
11 ! 690 12,796 | 686 12,815 647 13,220
3 i) 128 6.278 129 6,683 134 7,065
3 s 2,301 | 80,527 | 2464 36.415 2,617 42,876
1 s 788 | 21187 | 905 25,576 1,010 29,980
13 | 2AOF | 2548 | 13,778 | 2,539 13,911 2,087 12,227
o1 24 Al O} 33 793 24 329 27 361
17 | Z0lAl0F | 306 5,571 335 7,291 327 7,321
18 | ZalolAlor | 37 786 36 728 28 580
4 0= 1,454 | 30,750 | 1,549 34,506 1,656 36,937
10 0= 80 2,854 81 2,912 83 2,979
15 |  AgA 237 5,390 278 6,707 327 9,161
5 AQA 79 3,055 17 4,636 158 6.215
12 | AxmEe | 714 11,950 | 758 14,421 715 12,940
8 | anmz | 139 3,041 142 3,163 141 3,133
10 o2 792 15,105 | 793 15,247 799 14,626
9 92 80 3,156 96 3,827 72 3,012
22 e 153 4,126 156 5,028 172 5,481
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19 orgt 7 179 9 247 14 420

14 OIEelot 638 10,103 656 10,690 667 11,244
25 OIEelot 13 322 10 240 13 259

23 | AZUlAIO 30 244 31 274 34 344

30 | AEUlAIO 3 87 3 87 4 108

2 2= 2,912 73,280 2,948 77,070 2,921 80,551
2 o= 210 6,880 218 7,813 226 8,424
5 == 2,320 28,609 2,416 30,612 2,614 36,210
6 == 210 4,405 221 4,741 240 5,624
25 IHLtCE 327 4,689 323 4,707 325 4,796
15 IHLCH 36 1,331 39 1,461 40 1,563
20 = 573 5,759 576 9,575 649 5,609
24 = 35 389 31 346 29 309

19 e P 277 5,113 265 4,505 286 5,715
12 TEtA 39 1,664 39 1,520 51 2,112
8 = 855 17,152 865 16,824 943 17,982
1 gt= 96 2,412 i 2,222 107 2,117
7 =2 570 21,416 485 17,504 665 26,170
13 = 38 1,434 37 1,443 46 1,953

Z © 1,000GT o] du¢

Z}5. ¢ Lloyd's Register of Shipping, World Fleet Statistics, Z'd%

it

<EA-10>el A& 2d af Ay Agolud o oid ARg BF P
T e ARI22A=E sty A9 2270 Skl tid FEJEE 199
GDP, 7} =7be] Ada Aty @ GDP 200393 20044 A55 Az
st <4-11>3 2ok F=9] 4% 1999 GDPeF 7= 715=2] GDPf Lol A]
oh2 =7ksh mlatsiA Apol7h wol yr] wiel Fe] MEw 5457 e

Wl
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T 7] GDPE

F4-11> ZAAES} AofarRel gk DMU #4124 %
TE =< GDP/capita | MetEs g0l M GDP
w7 ( FOB $M) ( CIF $M) %) (M GT) (X DWT) ($B)
FHLtet 03 272739.0 245021.0 27530.87 4,707 1,461 870.477
FHLtet 04 304453.0 279912.0 | 31134.444 4,796 1,563 993.443
== 438228.0 412760.0 1097.501 30,612 4,741 1418.27
== 04 593326.0 561229.0 1272.043 36,210 5,524 1653.69
o3 65267.0 56216.5 | 39295.418 12,815 6,683 211.437
tlol=3 04 75619.9 66886.3 | 44808.006 13,220 7,065 241.69
THA 364051.0 370062.0 29034.77 4,505 1,520 1794 .34
A 04 424243.0 442451.0 32910.546 5,715 2,112 2046.29
= 751679.0 604613.0 | 29646.537 36,415 25,576 2446.43
=2 04 911582.0 718045.0 | 33390.224 42,876 29,980 2754.73
b =1 13195.2 44375.2 15811.369 91,095 5,252 173.55
2| A 04 14995.7 51559.4 | 18721.543 90,363 5,511 205.4983
== 223762.0 231896.0 22760.217 17,504 1,443 156.68
=204 259260.0 271074.0 | 23608.364 26,170 1,953 164.144
QI =L Alo}f 61058.2 32610.4 1116.289 3,600 274 238.576
el Aol 04 71584.6 46524 .4 1191.259 4,289 344 257.806
o|zt, 33991.0 27676.0 1991.077 5,028 247 133.75
O|2t 04 44403.0 35207.0 2363.737 5,481 420 161.483
T 291w 42 W As o= DEAZ 2 12(DEA-Solver Pro5.0)& AH3l 44 ZAne 3
& o], DEAZ Y (BCC-0.BCC-L.CCR-0.CCR-D™ A=A el thgh njaLsfe] 7
53},
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O[Ef2| 299412.0 297348.0 | 25619.119 10,690 240 | 147113
OlefZ| 04 353434.0 355158.0 | 29014.029 11,244 259 | 1680.11
U= 471817.0 382930.0 | 33705.321 77,070 7,813 | 4299.73
U= 04 565675.0 454542.0 | 36595.942 80,551 8,424 4671.2
Sh= 193817.0 178827.0 | 12713.613 16,824 2,222 | 608.337
gh= 04 253845.0 224463.0 | 14150.964 17,982 2,117 | 680.409
Zaf o|Alo} 99369.0 81948.0 4159.321 7,291 728 | 103.952
Zefo|Alol 04 125744.0 105298.0 4645.874 7,321 580 | 118.318
Hget= 264798.0 233969.0 | 33199.293 5,365 248 | 538.669
HEZt= 04 317966.0 283929.0 | 37326.063 5,351 1,386 | 607.531
290l 67479.3 39485.6 [ 48324.703 36,687 502 | 220.796
290l 04 81749.9 48084.5 | 54600.041 32,411 348 | 250.805
2{Alot 135929.0 83677.0 3010.2 13,911 329 | 431.429
2 Aot 04 183207.0 107120.0 4086.632 12,227 361 | 581.783
AIE 144182.0 127934.0 | 21765.203 14,421 3,163 92.369
HIHE 04 198637.0 173585.0 | 24740.462 12,940 3,133 | 106.822
A|A 100724.0 95581.3 | 44438.594 6,707 4,636 | 322.026
A2 04 117816.0 110321.0 | 49300.041 9,161 6,215 | 357.969
ook 143900.0 127366.0 | 12644.844 15,307 6,632 | 285.831
CHEHO4 173909.0 168090.0 | 13451.402 15,558 6,593 305.2
E7 46576.0 65637.2 3462.926 5,675 346 | 240.596
E{7] 04 61682.5 96367.5 4286.216 5,609 309 | 302.561
A= 304185.0 380712.0 | 30273.279 15,247 3,827 | 1807.49
A= 04 341596.0 451680.0 | 35547.872 14,626 3,012 | 2133.02
ol= 724771.0 1303050.0 | 37708.099 34,506 2,912 | 10971.3
o|= 04 818520.0 1525680.0 | 39935.405 36,937 2,979 11734.3
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Returns to Scale = Variable (Sum of Lambda = 1)

Statistics on Input/Output Data

TEN o2l Sl EESE Zig|o|L44 | GDP
GDP/capita ($)
(FOB $M) (CIF $M) (HGT) (HDWT) ($B)
=| CH 911582 1525680 54600.041 91095 29980 | 11734.3
ES 13195.2 27676 1097.501 3600 240 | 92.369
o 261685.8 272747.7 23099.73 217481 3885.9 | 1382.8
EZHX} 224177.7 302837.4 15581.6 22765.4 5770.9 2419.7
Correlation
TEN UM e ZiHolH{M | GDP
GDP/capita ($)
(FOB $M) | (CIF $M) (HGT) (Z1DWT) ($B)
TEA 1 0.886 0.279 0.274 0.580 0.748
SHafe 0.886 1 0.296 0.225 0.308 0.936
GDP/capita 0.279 0.296 1 0.169 0.230 0.313
S ErELE 0.274 0.225 0.169 1 0.385 0.313
Z1E| 0| L 0.580 0.308 0.230 0.385 1 0.174
GDP($B) 0.748 0.936 0.313 0.313 0.174 1
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Statistics on Input/Output Data

= EoH ol GDP/ppp | MutES | AHOlL{M GDP

(FOB $M) | (CIF $M) ($B) (HMGT) (HDWT) ($B)
=|oh 911582 | 1525680 | 11605.1 91095 29980 | 11734.3
EEN 13195.2 27676 103.9 3600 240 92.3
Zo 261685.8 | 272747.7 1671.4 217481 3885.9 | 1382.8
EZHA} 224177.79 | 302837.4 2582 .2 22765.4 5770.9 | 2419.7

Correlation

= L GDP/ppp MutEs | HHolHM GDP

(FOB $M) | (CIF $M) ($B) (MGT) (MDWT) ($B)
F=ZH(FOB $M) 1 0.886 0.746 0.274 0.580 0.748
UM (CIF $M) 0.886 1 0.893 0.225 0.3088 0.936
GDP/ppp ($B) 0.746 0.893 1 0.285 0.133 | 0.8932
MetES (HGT) 0.274 0.225 0.285 1 0.385 0.313
ZiE ol 0.580 0.308 0.133 0.385 1 0.174
GDP($B) 0.748 0.936 0.893 0.313 0.174 1

GDP/PPP7} Fdw <l
T A-5-¢F Bl %
A 0.28%% ta 22 3EA R

of Wizttt oleldt FadA W7l mEdA el dFe v A Fd
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2004d% DMBY 15

<3F4-14>2004Y DMUYE 1529 A A

Model Name = DEA-Solver Pro5.0/ BCC(BCC-0)

of et HAAES AP A <FE4-14>9F P

RTS of Projected
No. | DMU Score RTS

DMU
2 | ytto4 0.3406 47
4| =04 1 474
6 | Wmk=104 1 Ed
8 | ZH2:04 0.4609 47
10 | 5204 1 a7
12 | 18204 1 d74
14 | 304 0.2965 EdEN
16 | Q1E=HIA 0104 0.9257 47
18 | °]g04 0.8306 =7}
20 | o= =04 0.4677 =7}
22 | 9¥04 1 s
24 | 304 0.4066 7t
26 | 2 o] Alo}04 0.2569 7t
28 | g =04 0.2024 A
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1 | 504 1| 28 |E704 0.5133
1 | 28~ 1| 29 |ole¥ 0.4910
1 | 28204 1| 30 |=Z%=x 0.4810
1| d=u o} 1| 31 |e°lelglo4 0.4677
1 | ok 1| 32 | Z=204 0.4609
1|98 1| 33 | &= 0.4543
1 | 9304 1| 34 |3=04 0.4066
1| divt 1| 35 |A71= 0.3729
1 |75 04 1| 36 | Zdejre} 0.3573
1| = 1| 37 | ddo4 0.3405
16 | =290] 0.9319 | 38 | 7Z14+t103 0.3396
17 | A= UIAl0}04 0.9257 | 39 | A7}Z04 0.3061
18 | #Ale} 0.9209 | 40 | &304 0.2965
19 | oiwt 0.8712| 41 | Zelelrol04 0.2569
20 | o] @04 0.8303 | 42 |vEd= 0.2189
21 | gAor04 0.7950 | 43 [ vE&=04 0.2024
22 | 22912204 0.7664 | 44 | &ZF 0.2013
(4) DEAS &3+ vlu=7ke] 842 AR

874 FYrE EFH(projection)® ZFZoiu] v &S AodH <F4-16>7
gk 2278 =7ke] 2004 = R AR thE] A Q] AR AR e
oe BEAS o] T/ APAYTFLE AT = qlvk

3E4-16> 2270 =7k 264 A 51
No. DMU 1/Score H] &
E¥3 #}-o]
4= A *
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7] vrh04 2.9362

FZA(FOB $M) 304453 304453 0 0.0
T4 A(CIF $M) 279912 279912 0 0.0
GDP/capita ($) 31134.4 27010.9 -4123.5 -13.2
ARFES (HGT) 4796 81212.2 76416.2 999.9
"ol (XIDWT) 1563 6701.6 5138.6 328.7
GDP ($B) 993.4 2917.0 1923.5 193.6
=04 1

FZEA(FOB $M) 593326 593326 0 0.0
4= A(CIF $M) 561229 561229 0 0.0
GDP/capita ($) 1272.0 1272.0 0 0.0
ARFES (HGT) 36210 36210 0 0.0
A"elYd (AIDWT) 5524 5524 0 0.0
GDP ($B) 1653.6 1653.6 0 0.0
glut 304 1

422 N(FOB $M) 75619.9 75619.9 0 0.0
4= A(CIF $M) 66886.3 66886.3 0 0.0
GDP/capita ($) 44808.0 44808.0 0 0.0
AubES (FGT) 13220 13220 0 0.0
A"elYd (AIDWT) 7065 7065 0 0.0
GDP ($B) 241.6 241.6 0 0.0
Z04 2.1692

422 N(FOB $M) 424243 424243 0 0.0
A A (CIF $M) 442451 442451 0 0.0
GDP/capita ($) 32910.5 31091.9 -1818.6 -5.5
AubES (FGT) 5715 74029.4 68314.4 999.9
o] (IDWT) 2112 6732.5 4620.5 218.7
GDP ($B) 2046.2 4438.9 2392.6 116.9
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10 | 504 1
FZA(FOB $M) 911582 911582 0 0.0
L A(CIF $M) 718045 718045 0 0.0
GDP/capita ($) 33390.2 33390.2 0 0.0
ARFES (HGT) 42876 42876 0 0.0
"ol (IDWT) 29980 29980 0 0.0
GDP ($B) 2754.7 2754.7 0 0.0

12 2] 204 1
FZEA(FOB $M) 14995.7 14995.7 0 0.0
4= A(CIF $M) 51559.4 51559.4 0 0.0
GDP/capita ($) 18721.5 18721.5 0 0.0
ARFES (HGT) 90363 90363 0 0.0
o] (IDWT) 5511 5511 0 0.0
GDP ($B) 205.4 205.4 0 0.0

14 | 304 3.3719
42N (FOB $M) 259260 86901.5 -172358.4 -66.4
4= A(CIF $M) 271074 99407.0 -171666.9 -63.3
GDP/capita ($) 23608.3 17829.9 -5778.4 -24.4
AubES (FGT) 26170 88243.1 62073.1 237.1
o] (IDWT) 1953 6585.3 4632.3 237.1
GDP ($B) 164.1 553.4 389.3 237.1

16 | Ql%=U|A]o}04 1.0801
42N (FOB $M) 71584.6 71584.6 0 0.0
=LA (CIF $M) 46524.4 43878.4 -2645.9 -5.6
GDP/capita ($) 1191.2 1191.2 0 0.0
AubES (FGT) 4289 4632.8 343.8 8.0
o] (IDWT) 344 412.4 68.4 19.8
GDP ($B) 257.8 278.4 20.6 8.0
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18 | o]z 04 1.2042
FZA(FOB $M) 44403 44403 0 0.0
L A(CIF $M) 35207 35207 0 0.0
GDP/capita ($) 2363.7 2363.7 0 0.0
ARFES (HGT) 5481 6942.7 1461.7 26.6
"ol (XIDWT) 420 505.8 85.8 20.4
GDP ($B) 161.4 194.4 32.9 20.4

20 | o]"E]04 2.1379
FZEA(FOB $M) 353434 353434 0 0.0
4= A(CIF $M) 355158 355158 0 0.0
GDP/capita ($) 29014.0 28609.3 -404.7 -1.3
ARFES (HGT) 11244 77858.0 66614.0 592.4
o] (IDWT) 259 6638.6 6379.6 999.9
GDP ($B) 1680.1 3591.9 1911.8 113.7

22 | 9E04 1
42N (FOB $M) 565675 565675 0 0.0
=LA (CIF $M) 454542 454542 0 0.0
GDP/capita ($) 36595.9 36595.9 0 0.0
AubES (FGT) 80551 80551 0 0.0
o] (IDWT) 8424 8424 0 0.0
GDP ($B) 4671.2 4671.2 0 0.0

23 | &= 2.2008
42N (FOB $M) 193817 193817 0 0.0
4= A(CIF $M) 178827 178827 0 0.0
GDP/capita ($) 12713.6 12713.6 0 0.0
AubES (FGT) 16824 37070.8 20246.8 120.3
o] (IDWT) 2222 4890.2 2668.2 120.0
GDP ($B) 608.3 1338.8 730.5 120.0
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24 | 3=04 2.4590
FZA(FOB $M) 253845 253845 0 0.0
T4 A(CIF $M) 224463 224463 0 0.0
GDP/capita ($) 14150.9 14150.9 0 0.0
ARFES (HGT) 17982 44218.8 26236.8 145.9
A" el (IDWT) 2117 5205.8 3088.8 145.9
GDP ($B) 680.4 1673.1 992.7 145.9

26 | Zalo]Aok04 3.8916
FZEA(FOB $M) 125744 120399.6 -5344.3 -4.2
4= A(CIF $M) 105298 105298 0 0.0
GDP/capita ($) 4645.8 4645.8 0 0.0
ARFES (HGT) 7321 28490.8 21169.8 289.1
e el (AIDWT) 580 2257.1 1677.1 289.1
GDP ($B) 118.3 460.4 342.1 289.1

28 | U9&=04 4.9407
422 N(FOB $M) 317966 317966 0 0.0
4= A(CIF $M) 283929 283929 0 0.0
GDP/capita ($) 37326.0 27772.9 -9553.1 -25.5
AubES (FGT) 5351 81057.0 75706.0 999.9
o] (IDWT) 1386 6847.8 5461.8 394.0
GDP ($B) 607.5 3001.6 2394.1 394.0

30 | =290]04 1.3254
422 N(FOB $M) 81749.9 53014.7 -28735.1 -35.1
4= A(CIF $M) 48084.5 48084.5 0 0.0
GDP/capita ($) 54600.0 8332.2 -46267.7 -84.7
AubES (FGT) 32411 42958.0 10547.0 32.5
o] (IDWT) 348 2613.7 2265.7 651.0
GDP ($B) 250.8 332.4 81.6 32.5
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32 | #lAleto4 1.2578
FZA(FOB $M) 183207 104953.0 -78253.9 -42.7
T4 A(CIF $M) 107120 107120 0 0.0
GDP/capita ($) 4086.6 4086.6 0 0.0
ARFES (HGT) 12227 15379.7 3152.7 25.7
"ol (IDWT) 361 1151.7 790.7 219.0
GDP ($B) 581.7 731.7 150.0 25.7

34 | B71E04 3.2664
FZEA(FOB $M) 198637 194205.9 -4431.0 -2.2
4= A(CIF $M) 173585 173585 0 0.0
GDP/capita ($) 24740.4 24740.4 0 0.0
ARFES (HGT) 12940 63277.9 50337.9 389.0
o] (IDWT) 3133 10233.7 7100.7 226.6
GDP ($B) 106.8 666.8 560.0 524.2

36 | 291204 1.3046
42N (FOB $M) 117816 117816 0 0.0
=LA (CIF $M) 110321 110321 0 0.0
GDP/capita ($) 49300.0 35603.2 -13696.8 -27.7
AubES (FGT) 9161 39129.2 29968.2 327.1
o] (IDWT) 6215 8108.5 1893.5 30.4
GDP ($B) 357.9 467.0 109.0 30.4

38 | divt 04 1.1477
42N (FOB $M) 173909 173909 0 0.0
4= A(CIF $M) 168090 154023.2 -14066.7 -8.3
GDP/capita ($) 13451.4 13451.4 0 0.0
AubES (FGT) 15558 47246.6 31688.6 203.6
A" elYd (AIDWT) 6593 7567.0 974.0 14.7
GDP ($B) 305.2 628.9 323.7 106.0
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40 | ©17104 1.9480
FZ 9 (FOB $M) 61682.5 61682.5 0 0.0
9] 9(CIF $M) 96367.5 81995.8 -14371.6 -14.9
GDP/capita ($) 4286.2 4286.2 0 0.0
AEFES (FGT) 5609 11249.5 5640.5 100.5
Zgoly Al (IDWT) 309 648.5 339.5 109.8
GDP ($B) 302.5 589.4 286.8 94.8
42 | F=04 1.9249
FZ 9 (FOB $M) 341596 341596 0 0.0
=9] 9(CIF $M) 451680 451680 0 0.0
GDP/capita ($) 35547.8 28475.1 -7072.7 -19.9
AEFES (FGT) 14626 73041.4 58415.4 399.3
Aol (HIDWT) 3012 5797.9 2785.9 92.4
GDP ($B) 2133.0 4105.9 1972.9 92.4
44 | ¥ 04 1
429 (FOB $M) 818520 818520 0 0.0
=9] 9 (CIF $M) 1525680 1525680 0 0.0
GDP/capita ($) 39935.4 39935.4 0 0.0
MubES (FGT) 36937 36937 0 0.0
Zigol A (DWT) 2979 2979 0 0.0
GDP ($B) 11734.3 11734.3 0 0.0
T2 A% 559 Ao s wAol Washy ofd n
®AZF EE Al AR 1919 GDPl 4 --9F FAW47F GDP/PPP
A A EEH FUE BEA Aok Ark. FHlY J1E GDPE FW
= 3 As =Y AdiarEet AEelydel e B3 A= 109%5 7 4




<F4-17> Tl 7159 GDPEHUH] &84 FoAY %
No. DMU 1/Score
. H3EA 2fe] H] (%)
uEE A5
4 | ==04 2.0982
429 (FOB $M) 593326 519972.5 -73353.4 -12.36
=31 (CIF $M) 561229 421785.7 -139443.2 -24.85
GDP/ppp ($B) 7334.2 2873.2 -4460.9 -60.82
ARFES (HAGT) 36210 75978.2 39768.2 109.83
AdolyA (IDWT) 5524 11590.8 6066.8 109.83
GDP ($B) 1653.6 3469.8 1816.1 109.83
(5) St=re] G522 Muksky) Hx 7}
¥4-18> 2004 =] A @& 74
asg E84 ¢
S ECOiH| &=
DMU | Mzt £el 3 AMEHD AEZH
H| (%) &gt
(projection)
0.407 | & | export FOB $M | 253845 253845 0.00% | ==
5t 2! | import CIF $M | 224463 224463 0.00% | (0.13)
= GDP/capita$ | 14150.964 14150.964 0.00% | =Y
2 A MEtES (0.06)
17982 44218.8642 | 145.91%
0 £ |HMGT A=) Ea
0 ZEo| A (0.19)
2117 5205.83559 | 145.91%
4 M DwT A2
GDP:$B 680.409 1673.16835 | 145.91% | (0.24)
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2004 @=ro] AAel B84 ghe 0410w F8% 9 A ZEE ] A
Aol Ao AtE HAuHESE 37,085FHGT, AEo]yA2 4,365DWTS 3oz
UERg T ZF2HE 17 $5(0.13) 54(0.06), 718 22(0.19), 4#(0.24), V|
=(0.01), JNE=UIAOH0.36) & ©ITh<E4-18>.

GDPQl 7Z<- DEAE &3 a&%<l HdutEset g oy
3 EG=r) A8E <FE4-19>9F Bl 227058 vusiA 193
| ddlHe g e w7h= AMUTH(-13.24%), B T=(-25.59%), =
290)(-84.74%), 2=9122(=-27.78%), B=(=19.90%) & <1t °l& H7t= &
A o= MubeFo]l A Ao WAt o5 i AfHe Axlw7te]
W, 3 5 5 AAAY olfR sAHlEE FE FYste 7R AT

T A ols H7PE AeAR] sl Faukmr) oJuA St E)
2

- 290](-35.15%), FNOH-42.71%)E ek ] fEo] Be =l )
SZth whee] AATE o @Ast] Au @o] AL WA Avd
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(999.90%), Z2(999.90%), &3(237.10%), o|&e]oH(592.44%), =& o] Ao}
(289.17%), U =(999.90%), A 7FE2(389.01%), =9 (459.37%), E}o] <+
(203.68%), E17](100.56%), ++(399.39%), a+=(145.91%) So]dt}.

<3F*4-19> 1919 GDP thH] &&& <l Aoqfiol et T, 18~ A&, 3=

H]

Y
El

No. DMU 1/Score
B3 #}o] H]£(%)
HEd b =

4| T=04 1
T=H(FOB $M) 593326 593326 0 0.0
T Y H(CIF $M) 561229 561229 0 0.0
GDP/capita ($) 1272.0 1272.0 0 0.0
ARES (HGT) 36210 36210 0 0.0
A"elYd (HIDWT) 5524 5524 0 0.0
GDP ($B) 1653.6 1653.6 0 0.0

12 | 18] 2=04 1
T=H(FOB $M) 14995.7 14995.7 0 0.0
T4 H(CIF $M) 51559.4 51559.4 0 0.0
GDP/capita ($) 18721.5 18721.5 0 0.0
AeES (G 90363 90363 0 0.0
ZAdeld (DWT) 5511 5511 0 0.0
GDP ($B) 205.4 205.4 0 0.0

22 | 4¥04 1
T=N(FOB $M) 565675 565675 0 0.0
T4 H(CIF $M) 454542 454542 0 0.0
GDP/capita ($) 36595.9 36595.9 0 0.0
AvES (RHGT) 80551 80551 0 0.0
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A"elYd (AIDWT) 8424 8424 0 0.0
GDP ($B) 4671.2 4671.2 0 0.0
24 | gk=04 2.4590

FZ=H(FOB $M) 203845 203845 0 0.0

T < (CIF $M) 224463 224463 0 0.0
GDP/capita ($) 14150.9 14150.9 0 0.0
AdebEa (RGT) 17982 44218.8 26236.8 145.9
A"elYd (AIDWT) 2117 5205.8 3088.8 145.9
GDP ($B) 680.4 1673.1 992.7 145.9

Saro] A9 AuEF dib] $9(-3.33%)°] B IvtE WY a8 &
d 191F GDPE AlXFed 20044 7|wo2 AMutESel ZAgolyAs 77
26,236 1 GT(145.91%), 3,088 DWT(145.91%) &dist= #o] A Asitia vhe
Ak 2YA S ) A FEAETFS APskal, 19 o] A~
& ATt Qstrols g5
B ok

2) 7ulE 7] GDP 59l A 384 Au+te

F3W 47} GDP/PPPl 7%, &
= 7F BlaAbE = <3E4-20>3 Zrh FEre A9 AubEs 20044 7]
T 39,769 GT(109.83%), T HoHA 6,066 DWT(109.83%)7F L7+
T o] m&H o yetwth = A9 2004 7IEste] A¥HES 16,453
HAGT91.50%), AH UM 4,5101DWT(213.04%)S st o] T&4 o0
T},

&l

¥4-20> FolE V)= GDPFFUH] @842 Mgt st a3 A
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No DMU 1/score R 2ol H]-&(%)
4 | ==04 2.0982
TZA(FOB $M) 593326 519972.5 -73353.4 -12.3
T A (CIF $M) 561229 421785.7 -139443.2 -24.8
GDP/ppp ($B) 7334.2 2873.2 -4460.9 -60.8
AeES (G 36210 75978.2 39768.2 109.8
el (KADWT) 5524 11590.8 6066.8 109.8
GDP ($B) 1653.6 3469.8 1816.1 109.8
12 | 2281204 1
TZA(FOB $M) 14995.7 14995.7 0 0.0
T4 A (CIF $M) 51559.4 51559.4 0 0.0
GDP/ppp ($B) 223.5 223.5 0 0.0
AeES (G 90363 90363 0 0.0
el (KDWT) 5511 5511 0 0.0
GDP ($B) 205.4 205.4 0 0.0
22 | 4¥04 1
TZA(FOB $M) 565675 565675 0 0.0
T A(CIF $M) 454542 454542 0 0.0
GDP/ppp ($B) 3817.2 3817.2 0 0.0
ArES (G 80551 80551 0 0.0
ZAdeld (DWT) 8424 8424 0 0.0
GDP ($B) 4671.2 4671.2 0 0.0
24 | =04 1.9149
FZ A (FOB $M) 253845 205930.7 -47914.2 -18.8
T A(CIF $M) 224463 180376.9 -44086.0 -19.6
GDP/ppp ($B) 1029.8 1029.8 0 0.0
AurES (HGTD) 17982 34435.2 16453.2 91.5
ZAdeld (ADWT) 2117 6626.9 4509.9 213.0
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GDP ($B) 630.4 1302.9 622.5 91.5
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2006 FAd 2849(15,168HGT)S w9 Ao 2004 d AA AfAubes
(17,982HGT)°ol™ 20061% «=(15,168HGT)S Z=3}3It}

ole} o] F|FH dFL YF BFA HREAS & F stk AA4AY £
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2001 2006 2010 2020
> 2
e e e e
TN 12,055 15,168 19,498 28,906
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g 04 1.9125 GDP/PPP ¢} 1919 7]&H] 3%
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, and W. Wu.(2001), Feng, Y. J., H. Lu,
and K. Bi.(2004),Sinuany-Stern, Zilla, Abraham Mehrez, and Yossi
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