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Korean Seaports: SBM and Wilcoxson Signed-Rank Test Approach
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Abstract

The purpose of this paper is to show the empirical measurement way for predicting the
seaport efficiency by using SBM with Wilcoxson signed-rank test under CRS(constant returns to
scale) condition for 20 Korean ports during 1994-2003 for 2 inputs(birthing capacity, cargo
handling capacity ) and 3 outputs(Export and Import Quantity, Number of Ship Calls, Port
Revenue). The main empirical results of this paper are as follows. First, forecasting data have
well reflected the real data according to the Wilcoxon signed rank test, because p values have
exceeded the 0.05 significance level. Second, SBM has shown the effectiveness for predicting the
ports efficiency even though the predicting powers are different according to the levels of p
values. The policy implication to the Korean seaports and planner is that Korean seaports should
introduce the new methods like SBM method with Wilcoxon signed rank test for predicting the
port performance and enhancing the efficiency.

D =834 200811.05 > AXAISE: 20081224 > AAEH: 2008.12.24
* Author expresses the deepest thanks to the Professor Shiang-Tai Liu, Vanung University,
Taiwan for his kind help B =88 49 73(20088)9 =F9 LS AL8EAE 3} BEH
o2 AAsYS. ‘o] EEL 2008 E U SE SeATHY NS Po} ATHYL”
w» z2Au8n Ay 98ty 345, nkpark@chosun.ackr, (062)230-6821

- 313 -



e s x| M24A A4S (2008. 12)

I.X-]i

T

guto] A GAA A vXe AFHES AWHEYE A LAY, PPIXER, 25859, O
A3 FFEAZ JE £ Uo) £2F FuEde AN FHAN SFEFE EH
o Z7AAS AGAA] dAN g 1A FeHE 9L AT e AL T 4
7 AAdolthd

ZE9] Ado] uitloln, $£2F5d I/ FF9 Aol A g 948 ¢
£ F2dA3 gtk 2 Y FIFNEY FAR WA FFe Fo FUES FHH
59 ZddA w$ A 98 wu dod. w3 a2 EAE A HAs6
ZUYHse] Aol 584S 44 ZAZHY AAFE Y FH e 22
$1glth. Thanassoulis(2001)& 75 el AaE SAFo=HN theH 22 F8F FR
AL 5 YY) HEA FUAFZFL weA ooy FAIAT) F, 2EEe7)

& $99399 9, /1 HH $ITFE, AU oS ALHOE o]&IA
ZES 2337 9T 5849 F=, AFAE AP 9T NEEHYD GNE AT
Aol 4% 2y, Yrarol Jagusiatole FANAE, FLE AFAM] MNEED
ol AT o] o A7t AT wE AWyl ool e, &
ghe] AAYe el Ay, =, e A2AL FANZ o, FUE F Aok WA F
WETEL 7|2 ESAEYL2d U A28 HIE)E FUAIY] 3N =9

2 rr

U P N R ¢

Fgure] A4S 25 WHdE ZEHY Y BESEQ Wyl led, MR
o2 o] o]y 9+ HHo|] DEA(Data Envelopment

Analysis: A8 X ZEA)SAH Yot DEAZSAHHY Charnes, Cooper, and Rhodes
(1978, CCRE &olgt 33h7t B5due AP wHe A8 E(linear programing) 3 Bl
2 HaAzosd R =94 197836 Loz A/Elen, Banker, Charnes, and
Cooper(1984, BCCR & olg} A3t FRSF W3 (variable returns to scale, VRSZ} 33}
oA EE8AS A% WHE B F0Y :
gy 919} 2 DEAS 71223l CCREEF BCCRI Y 713 & @3S A&3HY
DMUES €48 Z2AY & e Aotk 283 EAAS HE2E Rl PR
& (Slack-based Measure of Efficiency, ©]3} €d¥+Ed T SBMolEl FF)olth & =

flo

o

1) B} AAg W& FL52(1994),p.128 FzeT

2) Astak - AEA, “FuEASL FUAA vXEe 53 TGS, TA96E, FFHEFFAA
9l, 2001.01, pp.47-62.

3) Wang, Cullinane, and Song, Container Port Production and Economic Efficiency, Palgrave
Macmillan, 2005, p.3.

4) N. Adler, L. Friedman, and Z. Sinuany-Stern, " Review of Ranking Methods in the Data
Envelopment Analysis Context," European Journal of Operational Research, Vol. 140, 2002, pp.
249-250. v}x=7(2004.8), p.18259] &L HAF.

- 314 -



gito] FEH2 dFs| oA 43Y Suu: SBMY R 28SedEAEE [ Wl

9 FAt He HEEE é‘i’l—'l 3 SAA FAHE AFH(slack
variable) 9] =.7]0 46]]/11 MU & Fo24 A& DMU(E %"
27} 11 DMU) 9 98 H3uo] % 5 Al‘:} Aot Zol £HWFEEA gF &
AFUYUL FEAY DMUS 4ol ile eousen ddsos o sz
AL DMUEZY ZAABAE 283 8 & & A 33 Q& I3 139
NEATAN 2ASE e} go] REHoz A7t AT Aok 2 TRl
EYRFRHELE AT =F2 u30048)8 AYtn A gie Aojtkd aF
FHANE FUFT] g A&4E A 2/)ske viel o] DEAV|HE ©] &34
wol Zs9rk e guRckddE & wEN TFR Q& SBM(Slack-Based
Measure of Efficiency:qfRol] g &4 A7 493 FIcAdR S T34 &
B HeAE dIEstn FAST AFe AEF Fol AT FedAE 29
Shiang-Tai Liu(2008, in press))7} 123t €HHFRY S o] &3td LPAAE oS3
WHE SARITY A AN

b & =82 Liu008)7 At e £9usRy S ol 8dtd 2848 543
T 88 2 98 o83ty 458y £Y¥ 5 A5 43S vaP22H Liu(2008)9 &
YAFrPol 2ru Je FVNALYZIUY d58S PEse & WS 2% e

r{o
7l

o

m{o

U2 B9 4T 288 Fu4 @

g wge APHdE, Fus T4 498 cdusrgsd BdY 49dATES
gaeh dETE ANSD 1F 477 23 Qe IARE AN ok 2 39
VEHEEYEDT, UTFAF, FVAISADD V) FYRELSY, A5G o8
stof 19945} 199598) FUPVE BR3P $AWFEYL WYHoZ A @

Fol PAES] BF TEH FUoz Y FVEL AT A IS £NE
OI%?‘SM o) REEANYe FAN duaFRYol 2T Ye FREEYFAe
AEAE 2P PHS ANtE TV 199497 00044AE FUS PWeE 3
s d3she Aoz W

SES TAE 149 A2 A IFANE DEAIYE 8T S7EH ¢

» &

FEYEL O ATE Usly EgstA AESn 233 A5 IAFG @4 B
- ——% AASH, MZ M= Llu(2008) o &AWL YFERITEAZAYY
= AAEE H HUFEYEL FUEY E8A4SH HE&H B § £E
4 s @ 3tx, 12igk &l A Wilcoxsond] ¢HAF-SHAEE FalAM <
il K

4
FEY0) 2RYE FVEEHZEY AFYS S PHE uo FuA I IV

o

.Il}l'
fr

5) B} 7(2004.8), p.18262] &L AAx) T

6) YUAATE ol8sied BIAES Yoz LYNRRo) talA H2o) B 200860 o8
M Al=g Fol gtk

7) Shiang-Tai Liu, "Slacks-Based Efficiency Measures for Predicting Bank Performance,” Expert
System with Applications, 2008 in press, pp.1-6.

- 315 -



sttt x| H24A H4S (2008. 12)

ol xe gk A AEo] AAdEH.

M. 7|&EAF9 w3l A4 2 B A9 4
1. 71EQF 9 493 RE

gule] 84S DEAVIHo 2 243 A|=& Roll and Hayuth(1993), Tongzon(2001),
Valentine and Gray(2002), Cullinane, Song, and Gray(2002), Barros and
Athanassiou(2004), Wang, Cullinance and Song(2005)°l] <J3jA] izt Fuld]A & Han,
C.H.(2002), ¥=7(2003.6;2U 3A9rEx1e] 7HXAle A84-S &3), ¥i=7(2003.123%
Ex1e] $AEAS #AF), Park, RK(20069; 3ol 72a&A FAHAE £4) Pak
RK.0088; FUAdoliends agHe REAEAREoR AZ)0] i BB
&4 2740 DEAZIY S ol &3te) Hasgch

e (20048)8 SAUSEYL ol g B FIHPUE Hel FoH, B A7
AR Aoz FAY AFE ¥}x7(2008.8)0] Shiang-Tai Liu(2008)e] AT E =] 234t
gol Aoz Agse] match

2. AEA7) BAF 2 & A7 94

AR, 7NNEATEL EF FUEY EEAHL ddE EE TdE E4E T A4
I AAYE AAE F U WL AAEE d 4
(2008.8)2] AT= 271 E(19953 3 1
At

A, P ELAL S8y AA thAdE(19949%E 200397A)E WEe=
SBME o] o3 F&A FAE ol &39 AdFSRIENFAYELE AFE ¥ d7e
UM E AxzdE FHol gl

o
&4
[e]
E.k]

M. FPE&LT 537198 AF5H SAPg 2T 124
A< SBM3 4RI AAACE

1. Liu(2008)2| &=H 52 &l8)

0

- 316 -



aole] M olS5ty] et ABH ZHYH: SBME R FAAYE 2 [ Yied

i= 1,2,.,n 7479 DMUs7} glenf DMUrod] i@ FY4EF 458 e #59 #
BE X,=(X, XX, ALY, =(Y,,Y,, Y )00 E8E /P83 o] B9 <9

R SZ’ k=1 .. to]n ztZt %429 At Y2
B2g ougdth A, i= 12..0E S5()7 opga 7}A %}, Tone(2001)7} 7Qtst &
E&%-’?—E%(Slack—based measure) E&AL &9 (4 )7 2ol 28 & F Uk

1__12 $ S /‘XYJ

b,=Mmn S 1=l
7 1 ¢ +
s sy,

;X”J\,+Sj=Xn, j‘_" 1,...3

&1

z +
A—sT=Y, k=1, ..
=1Y,k2\, Sy w k=1, .t

A=0, =120 s . =0,

J
j= 1.8, S: >0, k=1, ..t
0<o*<le 47 39 4 ow, eaBus BEIdmontong)s] 4 ¢
FA20,

4 #e DMUre] AstzddAy o & #43e RAE Judch wde od
FA3 7} oW £Y829) Hrps AEasre) Havt e S}.=s“};={) oleh,
p’=1clm, Y7lgE DMUE R&3Q oz 1578 & Ak
2R Adste o) APEE w=e Eirzzady £AE /AL ok @
A Tone(2001)ol 4] M =3sl= ulel & Charnes-Cooper HEo]E& ©] 83l WHEAZ
& Atk BgA)e BHR52e Bre} Bl 2z W5 ¢COE Fh o)A
%

py"ﬂ obfd W3 E ofy] AFA gevh 2 ERIF 10 HES 7] HAHMM ¢F

23T & 9o, oldd AL AGRAE A§¥ dRPoz Ry ()& 24
@st ol Bk

8) Shiang-Tai Liu(2008), pp.2-3. ¥}=74(2008.8), pp.172-174.

- 317 -



st e e s x| H24A H4AS (2008. 12)

O B ‘
p,=Ming sgiqs]./X,,
st g+t Sat/v,-1 (A 2)
At té /Y=l
Zn}Xi,A,-+sj=X,j, [
ZniY,k?»i—s_l';=Y,k, k=1, ..t

A;=20, =12..n, 5.3
7

= 1.5 s_}; >0, k=1, ..t

2429 BAE BAUFAN N4 12 g o AFzAAA qs*]t—-;—' T3tz

AE Bolt S, = 6, ST T A = ;AR BASA 29 S6, 234

@E 2340 2o A
= Yin a—LS
P ,=Minq— ]Z;S]./X,,-

t
st q+% ;S}:/Y,k':l (4 3)
z"EX,.,A'Z.+sj=qX,,., i= 1.5,

EY&R;SZWYW k=1 . ¢,

284 (99 g FHoEA, TUE Fuig HEHE 25 1T NE DMUSS &
4% 44 78 & Yok

2. 222855 2H0| 29

22 FEEARYFPRMRED)S BEge] it a3 ZLBd ol BF
9 A s TR FPE ANsE PPozA, IEE AN AT e

9) B} 7(2008.8), pp.181-183.

- 318 -



gole] 5248 s 98 AZH S5 uY: SBMY FRALSEAAYD [ WY

AHEEE BIESE FAYelt 95e RIEAPANAE FEHEAAA HE&HE 7MY
of tdte] '2X% ew 0o that tiYU #EE WEWE 7Mool Fadn d5<
FEEH FAFL dFF 2ol 0

Step 1. Xi% €8] A4S THT. =,

Zi=Xy— 0y

Step 2. |Za], |Z2|, -+, |Zn|FA |Zi|9 €HE Ri+2 B gt

Step 3. th&-2] 4oj -JEH %t 73 &9 FAFS AdE
1, X 6y
g&&ﬂ E}&

B3AARY n@A/AE 92& B3L9A4 JA] SAS(Statistical Analysis for Social
Science)#l} 7] o} X] ¢] PROC UNIVARIATES A $3 F o}

e WEE 47 P9A Folstd gy 2o F, WA 45¢9 REEAEA
AF7HAS dytde g 2o

bl

W“"mEM* , where w{

o

Ae

(F=A9 A39)

AF7H Ho : % 2§94 F49A< 20
A7 H . 5 2§9 493 A4Z4 A

(@344 39)
AF7H Ho % 289 FA9XE 2ot
W@z HE: 3 289 F4AKE L25@%)ez o} gt
L) FEEAFPNNE QoM AEF wieh gol WA o) A(AFAmS UA
Age ) dg Tk 2T o] AR |dlo AsM e HRE MdE €98
Mt £ 45 WA gl A a7k 0 AL FAGT gEl &> 0%
d< 091 22 etk 223 4> 02 2ol diF A% Tt d< 02 ZANNE €
Y T,& 789 T T2 e 28 T 33 oy (39 $)F nolet 34, 2
BEAF Z& O (4 99 2] Bk

T— wnt+1)
4

o \/ w(nt+ D2n+1)
924

9

pAte HAEAZE Z7} ARSI A o] 0, EFAAI 19] EEFFERTY &

10) http://sasmania.com/zb41/contents.php?id=338
11) =33, "¢ SPSS 10.00] g =AbE 3 FAEAM, (M&: FHESVAL 2001), pp214-217.

- 319 -



R gtard A atsx] X244 M4S (2008. 12)

e AL olgstel A&t

=AM ae] =¥, &zt Fe-MEQs

EAgge FUSFEAET 204 HARFLA A A5 Ak el 2074 Jut
e AE3ES)E WAz dgen, gAddsE 10d3H1994d~2003d) 02 St
AzpNe EQxgRYPoz MY dx B2 APsAct 2 A5 g dsH 2o
EdesE AYGSE(HS), F95H(@HE)H, 482 e FEAEHE) AHdEIH
(%), FHAF TG (H D)ol

<3¥ 2> SBME g o3 584 42 A 9 A=

EX A3 71% 984 NERE AT
1991 ~ 125 %2987
594 2003 %959 AR IAT 2007}
A5

2. SBM2 &oll /st Zustate] FEMEA

(1) €AN54EYR 9329 F32AF9US o188 Fu 5L AFH7)
A% 434 2P1AY &A

A, 199437} 19959 A8 E oj&ste 7 Fwrd £HAFRY A% B
< S

A, 244 Asdd A3 —EH% AR gt

AR, 194959} 1995959 TEA $37}
% IR Ed=

WA, Urx duisS giaes ZUgue] 19943x $£YE o E(forecasting) AE,
19958 % A5 & AAl(rea) 82 AZEAN dataE SA T}

tAlA), Wilcoxond] 254784 AXea AR E 33

ARA, T Ygoz 20033749 SBMESAS &X%n FERIEHAAE
AAa 7HHEARE AF T

2% 19 % 5839 Fuse ARAA

- 320 -



golol TRAS US| Y ASH SYuH: SBMT FI2LERAABYE [ 2

@ €dUTEgd 4 A JEH S AT A=

<& 1>ol= SBMUE daiM 5845 F457) s 1994d3 199539 FYP8 A
g FEade dREE AXSAT
<E 1> SBMEH g a&4L& SR 48 4 A=
(19943:4FA 5, 19959 HAAR)

.y A¥ea]  sawd|  rEdEd] ARdEIAS FeART A
2w (31%) (RE) (®) ) (19)
Tl 1994 19951 19941 19950 1994 1995 1994 1995 1994 1995

Q| 1509 1669] 38678] 39081| 93910| 105177 40857 396111 42101160 48203548
34 140 250 11 1368] 19090 21819, 9137 8741 2909517{ 4072970
2% 16 16| 663 663 595 591 576 904 1063703 769991
gLy 135 190 2919 3523 7339 8440) 6093 79480 4505228 5261494
5 83 107, 2099  2536| 2402 3680 8711 11852 1025108 1169571
L 33 33 707 707 500 380 3370 2982 69456 47367

5 30 30! 2663 2663 11048 19082 3337 40001 4312706 5045772
FE 2088 2238] 513691 51369| 100263 108409 31137 32932] 16005730 16183348
A 42 341 1339 1353 2209 2345 6229 6340 395270 536980
e

1 % 14 14 695 716 535 532 2515 2202 37390 45150
ey

3 162 172} 5745 5984 5871 6353 2377 2626) 719287 431240

) 299 7659 8340| 961l 11002| 10355 12009] 5983810 6763843
23 45 65| 1039 1039] 1606 2661 2051 1844] 560972 560972
541027 1790 54976] 54836| 81680 92438| 55266 61387 49927666 57654148
4 1713 2095] 18119; 18119) 105494 127289 38096 412511 30119404] 34805716
x| 1150 915 38311} 38864] 37685 422271 11182 12429 10691704 12074789
A3 26 26( 7002] 7002( 4882 5927 1857 1849 386339 463586
&3 246 256| 14148; 14148| 15965 17505] 4100 4927] 4273403 4193551
55 40 40| 5925) 5925|4121 3760 4169 3903] 722373 603240
&£z 18 18] 843 843| 32667 29690 333 176] 128982 158100

AR FRAFFLE, THFFVEADN, , TFVEAVY, , 2004, HFFIF WRAR.

EYRTFEIE o) 8T FRFFEHXAGAXY T 20/] FTS9 199449 £

A <® 29 Aog B Ugd 22 Ae & F A 3A, 34 I
g9, AF, AF, MAL, F2FEIUt A4, Y £ 193HE, A, AT
AAX, £x) 69(Fx), 7H(ER), 89(FF), 99(Z4h), 1091(F4), 11A(RIA), 129(F
%), BI(E), 1s1(7H), 155130, 169(339), 179(F30), 189(FF), 1991(XF), 20

wl ox

- 321 -



R gurdM st x| M24A M4E (2008. 12)

AraE)e 44

SARFRYL o83 FRFFRERAGNNAS T 207) FuES) 195EE B
2 24% <y ©9) 27F BW Oed e Ade ¢ & Atk A, LAY FE
o Qe g%, AF, £23SoUt. BA, VY £9E 193, A%, AF, £2), 5
A(ZT), 6A(MAE), 79(SE), 891(&2D), IN(ZA), 1091(FF), 119(F2Y), 129(AA),
1391(Fh4h), 1491(8 5), 159)(A3N), 1691(3H), 1791(FF), 189(F3), 199X ), 209(%
A%)d EAAh

<¥ 2> SBMEgd] 3 584 2AANH ALY X € <9)

&L a5 9 & X
Iy 19914&4_ g4 19949 584 19?55 &4 1‘9955 S 91201(B-A)
A T9(A) FA B4 =S(B)

a4 0.45291 11 041343 12 1
kel L0 1 1.0 1 0
ks 0.72656 8 053339 10 2
iRy 0.64407 9 062168 9 0
=3 0.80082 7 0.82780 5 -2
g= 0.83031 6 0.69236 7 1
- 1.0 1 10 1 0
2% 0.16299 18 0.18021 17 -1
A 1.0 1 1.0 1 0
AAZ 1.0 1 0.74990 6 5
AAE 0.11539 20 0.11310 20 0
iy 0.38226 14 0.40921 13 -1
3 0.34929 15 0.35285 15 0
s 053111 10 0.41876 11 1
&4 042331 13 063376 8 -5
X)) 0.13336 19 0.13490 19 0
3 0.30371 16 0.29041 16 0
&3 0.17813 17 0.15546 18 1
53 0.44459 12 0.35873 14 2
&z L0 1 1.0 1 0

@) $AN5EYS] T2AEAE o188 4T ¥3&9AR9 343%
1) 33489 A&EAF

<HE 250 AAF ALA $98 AHRT 199437 199599 E&AFH7E 191 Futol
40(FE, A%, AF, £2F3 Jeig. geld 419 g AT 167) e
9ol gAY AR 7EEAFL <% >H} g, 4T IR E 34
PE g <E 4£<F 559 2l <% 5 BY &9 e F& 4050001, &

s

%
Lot Ay

- 322 -



o] FIH S o531 ot AEH YWY SBM FZLESEAABED [ Wi
=Y A9 e 2550014

<E 3> ZAARY 7I&5AF

3 L
T RE| BT | EEIAR R | AR . | 0 75
3 (FA4)
A&xg | 16 1225 525991 11 20 825 | 125 16.75
AAAE | 16 1125 476095 |5 20 825 | 125 16.75

2) A& HEES AF2HED

<E £ 43¢ FE3A3RAHEN

A8 T Big] A7es | 9%
A AR E-4
N 29 59| 4 ) 25,
=32 9 &9 4 6.38 5.50
%o &9 7 5.79 40,50
TE 5°
1A 16
a AAARE5E <l SARO4d £9)
b. AARF>q =27
c. dFzg = AAAB
<E B> 93& 359444 (HARAEADE)
78 AAAE (959 % 9)- A EAE (45 H)
Z -0.680°
AR B (UE) 0.496

a. &9 «9E rleer

b. Wilcoxon 83549 AR
3) 2AHANE 53 /1A AA
<& 5>¢] Wilcoxon®] RE¢$ AQEAZ gAste NAEAAAES & vd o3 2
9. &, paol feERET 89 9 3 vehgth
p3t = 049 > §-94= o =0.05

DR AF7HE Ho: AdgEn. 5, 45489 24489 Aoy} s & F Quoh

- 323 -



S SorA MBS x| 242 M43 (2008. 12)

dEARE AAAEE 2 BT dokm ¥ & Ak 2AY, sPAS 2Ye T
Yo B4 dA3sed FEW PHoldn ¢ + U

= Jl)l

2 hax S$32%E 8 7HEA7A

thdxe 2325 FAA FAFER AF/MEY JFQRE <R >3 2. <E 6>
<€ 58 983 22 g & Atk

AR, 7HAAR ] RE AFdE ATMEE 1148 ¢ e Aoz JEygt F dF
Azt AAARSL o7t Aok & F Yo 2A GFAE/ AAARE HFsa 3

° g JEeldth

S5, 2000-2001'd, 200320048 §o4F e L AoZ YENIA d42do] L A
o2 Jehgth =3 1996-1997d, 1997-19981d, 1998-1999\d, 1999-20003 9] <& = Hy
0.56075¢] <&8& B

AR, 1995-1996'd, 2002200339} &L vj§ F& A2 YEgH.

JAl, 83, thdx Wilcoxson 23¢9 23230 93id, 5z o Zo]
g Ho|A¥h pgtol BT 0473 £FAAM AHdSHE 7IAE AR JYeEEgH

<E 6> TN dx 9=F& R549 AR347

E =& = Liu(2008)2] &4
19953 9] = 2070 dvkel 3749 AEE(
g, 3t953)E o183t
Lo % F873Q Fylow wAwy 3yt

MY FYEEIEY

o] &3t EF

=
+od

]
E

&9 FEeAAAE FAA

<=
=1

- 324 -

IS P& o+ 7145

1995-1996 0.192 0.05 148 & 8
1996-1997 0.545 0.05 148 5 g5
1997-1998 0.599 0.05 148 & &
1998-1999 0.572 0.05 7148 & gle
1999-2000 0.527 0.05 7148 & s
2000-2001 0.659 0.05 7148 5 e
2001-2002 0.460 0.05 7148 & &
2002-2003 0.233 0.05 148 F g

.4 8

53¢ EQ8 ol@doz ¥Ysm 1994d 2
202, HA2FAS, FRARSD)H 2
FRgse £e4L 5
xﬂw »}nm 16711 ?‘%1%«] 584
Okl

tEEA

# Fol, PUE

o,\.]/s



gatel GRAE R Af A5 S SBMT HRLHSAANNET [ Ukl

X

&g ZAe WHS Hd Fd =23 T wyor thdx(19954-20033)F 4
& AAste getagAe] dEF8ge ok Ax HexXE YA

DEE(19943-19954) e} AFEMY Fa§ Ade O 2o

AR, 1994959} 19959 £YiFRygor Z2AY 584 HAy7/t 25 283
HEe HY, 944, 2802 Yyt

=4, 199433 19539 584 £ A48 9T Ry AHAHEN)E 4
B Zo 9 Y, ¥ €9 70, 54T &9 &9+ 50 FNERE JvEETh

AR, & B3¢9 AAAHAATAD) pak(0496)0] FA+F(0.05)Rth R A
A AT M (dEA R AAXEY o7t At & F gith S AT

THa = (1995-2003\d) 0] AFEAM e F3g dxE oty “JMEARY RE AFAE
AFHEE 7148 & g A2 vEit F, 43459 AAAEY Ryt lon
& 5 U "R, g=xzrt AANEE wPEHn YE Ao eyt 53
2000-2001@, 2003-2004:3 2] o FF L 60%°) 77 FEOE YeUA 43580 e

o2 vehgont 19951996, 2002-200339] o &L e o2 vyt

% A7 AFAR Foe o 2ok

AR, SHYREL SYUFEY G o] &3ld Adxe A&, v BIA4H
o AAste A% & 7HA gel € 4 i

=4, €UAFEYHAAN AXNE F e FY 2 849 8BS HAE A AR
BR4HE AF%te Zx 584 E FANE £ U= @ H“?jo} 2 4 U

B =29 sAHe 5849 B ASHQ g L;u(zoos)oﬂzﬁr o
F3eA8A4d0 e A3, FHEEA FXo] 9 M —rﬁ g s ol
o 2 E9ol g3M SAE A ZEHT o R dig A7 zhwﬂ AP st A}
=

s}

nxL

r o

i

o

I
ok

uh9l, 2001.01, pp.47-62.

2. =87, 3§ SPSS 1009 & zApy 2 %ﬁllﬂ.’—&}, 342 9A}, 2001

3. M7, " SHNSRYS o)&F 58 ﬁ?aﬁ“ﬂ 2 Heghn,” HAFE G A, A453,
&7 98} 3], 2004, pp.1823-1847.

4 9, "LRYARE dF3r] AT AFH DY SBMA YR T eAHA A 20083
= SAgGes] 2 dAFE, FIAA A A E], 20088, pp.169-189.

5 ¥, “mugngAe JMNAE 284 A, 'RA%IA, AW8A A3E, FHFHHI,
2003.6., pp.181-204.

6. Wi, “FFAe] FAA FHUY: Congestion RFHZ” AP AAR3A, A197 A2
5, ¥R A 3], 200312, pp.33-53.

1 A%E - 357, “INFATE IVAAY wAE &3 THEFE o FHI6E, FEAEFIN
3

- 325 -



s el Es X M24A M45 (2008. 12)

7. 3RE oA, 2 A9, "ol NGAAN nNe 9% 5 AR 093, ALIUATY,
1994, pp.1-140.

8. AFFAR, THIFIFTAAR, , JFFN, Ads.

9. Adler, N., L. Friedman, and Z. Sinuani-Stern (2002)," Review of Ranking Methods in the Data
Envelopment Analysis Context,” European Journal of Operational Research, 140, 249-265.

10. Banker, R. D., A. Charnes and W. W. Cooper (1984), “Some Models for Estimating Technical
and Scale Inefficiencies in Data Envelopment Analysis,” Management Sciences, Vol. 30,
pp. 1078-1092.

11. Charnes, A, W. W. Cooper and E. Rhodes (1978), “Measuring the Efficiency of Decision
Making Units,” European Journal of Operational Research, Vol. 2, pp. 429-444.

12. Han, CH.(2002), "An Empirical Study on the Determinants fo Port Performance and
Effciency," Proceedings of the 2nd International Gwangyang Port Forum and Intl
Conference for the 20th Anniversary of Korean Association of Shipping Studies, Korean
Association of Shipping Studies, April 24-26, pp.247-259.

13. Park, RK. and P. De(2004a), " An Alternative Approach to Efficiency Measurement of
Seaports," Maritime Economics and Logistics, Vol.6, pp.54-69.

14. Roll, Y. and Y. Hayuth(1993), "Port Performance Comparison Applying Data Envelopment
Analysis(DEA)," Maritime Policy and Management, Vol. 20, No. 2, pp.153-161.

15. Tone, K, "A Slack-Based Measure of Efficiency in Data Envelopment Analysis," European
Journal of Operational Research, 130, 2001, 498-509.

16. Tone, K. (2002), "A Slack-Based Measure of Super-Efficiency in Data Envelopment Analysis,"
European Journal of Operational Research, 143, 32-41.

17.Tongzon, J.(2001), "Efficiency Measurement of Selected Australian and Other International Ports
Using Data Envelopment Analysis," Transportation Research, Part A, Vol. 35,
pp-113-128.

18. Valantine, V.C. and R. Gray(2002), " Competition of Hub Ports: A Comparison between
Europe and the Far East," Proceedings of the 2nd International Gwangyang Port Forum
and Int'l Conference for the 20th Anniversary of Korean Association of Shipping Studies,
Korean Association of Shipping Studies, April 24-26, pp.161-176.

19. Wang, TF., K Cullinane, and D.W. Song(2005), Container Port Production and Economic
Efficiency, Palgrave Macmillan

- 326 -



gotel FEHE oS5l AE A5 YWY SBMI AFERIEHAYHS [ Wi

< 8 %>

B} 7

T3 B 7HE 7M7hE ol dgtelwA 3 AR ARIAE A BHE A
A =AM E Lu(008)9] £du5nde £Yste olgxog Awsia 1994d 4
19953 9] Sl 207 9] 3709 AEE(FEUEY, ANdEFHS, FHARFY)H 2
Mo FUEFHLSTY, d95)e o8 TUINEY 584E FAT Fo, Fd=
el 2% 58342 gvtoz Add s A v 167 e EEA THE
ol83te AT RIEAAA L T £YNFEHe] 2ty sl PUEEAHSEY
q&YL SHse WHE Ry FA =23 5435 e g ohd £(19953-20031d) 24
& AN FRtEEA0) YL o AT HeAE AAIACD. thd £ (1995-2003d)
o] 4FEA Fas A7E sty “HEARY BE Ade AVMEE AT #
gle "oz vent F, 43489 AAREY Zo)7t ddvkn & 5 (7] WEl, 9
Ex87t AAAEE WIS e AE Yehdtl. 53] 2000-2001d, 200320043 €]
AFEL 60%0) M7 FELZ JEUYA d&Ho] e ALE YEGSY 1995-19%
W, 2002-20033¢] &8 e Aoz ey B A7 AFAHA Feojv iy
Tk €UNFREY FERIEHAAFYHE o83t Adre A&4, v F94
HE A3 AAF & EE4E Y & A= & 7HA ol 2 F I
Aol

2
fr
sl
Pﬂ
O
r\ﬂ

o

- 327 -



