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Abstract

The purpose of this paper is to investigate the effectiveness of port investemnt which is
one of the important elements for measuring the port efficiency by using congestion approach
of DEA(Data Envelopment Analysis). Congestion is said to be present when increases in
inputs result in ouput reductions. Congestion approach takes the forms of weak input
disposability and strong input disposability.

Empirical analysis by using congestion approach in this paper identified inefficiencies in
the inputs including port investment, and indicated inefficient ports like the ports of Sokcho,
Gunsan, Pohang, and Seoguipo which shows the large amount of slacks with congestion
especially in terms of port investment. Therefore these ports should examine the reason about
the inefficiency of port investment.

The main policy implication based on the findings of this study is that The Ministry of
Maritime Affairs & Fisheries in Korea should introduce congestion approach when the
amount of port investment to each port is decided.
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o)y YorEAF A HtsY i}%iial_%é SEAYF AadE?
T (A (3) (HE) (&) H2(3)
HaAL 2,525,290 108 84,475 117,228,960 72,022
BE 43,910 75 56,820 120,398,573 7,812

& 9,590 8 3,016 5,352,426 7812
o} 46,249 58 74,277 139,476,251 38,920
oj Ak 3,207 27 14,229 10,411,228 12,358
RERES 5,080 9 19,168 18,205,883 3,132
A3} 655 9 1,869 716,570 1,526
&4 57,457 90 24,772 151,066,573 48,496
] 3,800 7 7,171 6,335,569 2,119
23 6,456 6 6,388 4,371,015 3,577
&% 9,565 6 896 34,907 341
A 102,926 25 13,869 11,786,792 9,155
23} 7,450 2 1,068 608,463 757
E¥ 49,125 17 6,271 6,480,601 14,864
g9 4,277 4 817 309,608 2,924
¥3) 60,782 44 44,542 51,133,823 14,153
RS 2,509 17 3,589 2,487,339 6,499

MAL 17,063 5 1,359 607,286 2,369
AR B SR, FUFADR, 2000, HFFAE URAF.
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B2¥o=2E Charnes, Cooper & Rhodes(1978)2] CCRE¥3#} Banker, Charnes &
Cooper(1984)8] BCC R8¢ & 4 Uth. CCREY2 DEA ®A9 7|EE3yos HE
AAAABRNEL A4 BYE A5HAN A AE2E /15HAY vieol 18 =5
e ¢EH, Zt Blade AEesre JMFAEL 0BG AdE (F EE T8
A9 H204E nITHE) Ged AGzdste Hrio dido] He ARG

EAE 7IE A A AEE SRS s HAHATInA e AZEF
A 8 ¥ 3 (fractional linear programming model)o|t}. 18|31 o] B¥ L FFY 715
A FAERvirual input)e) Fi3 b HEF AFYAL M VEF
(virtual output)®] Hujst Feje] AFAYRFoz AFxs}sHo EHd4. Y
CCR R&e 2 A aATsl ) F2 590 Belolgkt 714 so) £&4S Brhat7]
Qe FEe) gD £5¥ 7144 1448 FEA Zae wHL 23 Aok
BCC 282 CCR 289 o33 dHE& = =
o A B, TR EEAT £54% /168 BeHoE FEE 5 AR @
=3

ot okt

D FR5HEW 2 ddsd e 2 FRASAY
2 E ARG 9 (Decision Making Units)e] HA] #2H FYF M&EH4 FYE

6) Z¥ol P AT AHe thee) EEES FEHA] what
Valdmanis(1992), Banker, Charnes and Cooper (1984), Charnes, Cooper and Rhodes (1978).
7) 342, TDEARFE ol§3 Heloly ¥ B Hrjde 584 Hrld ¢ 4334T 4.,
gxslgostn st HAEY =&, 2001.2, pp.11-19.
e A9l 191, “IZU-es o]l &&E A DEA, FDH, Malmquist®| 49} vlmEA,” ZAAA4Q
T 5 A8A A33Z, FFFAFA S, 2002121, pp.180-181.
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AE (Y, X)7 ok oleld 9AAATS ANAsAREe <4 158 o] U
B 5 glth

F={(Y,X)| Xt Y& 283 & It} <4 1>

o] W, S}EE(Pareto) A&AH ZAL VEAIE JAAYVYTY APS L
73 A (efficient frontier) =+ FZ 7] % (reference technology)olg} &t} ojejd &4 7
A= Shephard(1970)ll Sla]A AN B T}ee $74A 7H4S Be 2 3.

AR, B2F AAE AMNSAT Fo B2 (convexity) 7S wHEAZIT o7
AN, BE24 AL B BEYED A2 E A9 BS 27} o] fats A AYTSH e
A (v*, xNHeF o)m (Y2, xP)e F o),
Ay (1=AVE, 2+ (1 —-DxP, 0<i<)eFae onatt. gaa o 713
e #Az7|%o| FAE J& AR olojol FL ojnjgitin B 4 Qi)

4, &3 ZAAc FYEH AEEY A 7P EA(free disposbility) 713-& 7t
ZAAY. 47M, EYEY AREAL (4, xNeFon  (xPxx?) om
(y*, 2B = FQ2 dngan, 2289 AxEAde (y*,xNeF o1 yP<ytom
(b?,x)=F 9 ovdn. o 7¥e e JNAATAE 583 A% AR
3 1 e APes TRY 4 UL 9nag

Shephard(1970)= T4 B & AEEo| & Ao ¢ F gL v=
NAEe EEA AAS 2 AAPSS o) s <4 2>9 o] FHIYT.

DY, X)=min{0/(X, Y/0e F} <2 2>

g7, D(Y,X) = &A%< A §4(output oriented distance function)z}
k8 ol H 3 AFSe FHE 9T vESFH Wyoz AFAYYS HS HE
& AFE Aigner and Chu(1968)ell 28fA 8= 3lth. o]F Chames, Cooper and
Rhodes(1978)= 3 2| 38)7} Farrell(1957)9] 713 A &4 X9 49 BAS ZE <
4 3>3} 7+ DEAR S A|Ajslgch

8) £UAFEAN A4 max{0|(Y, X/ Fl= a4y
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ryr= 1=
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%5,0— i‘lx,-,-/i,-—-s[ =0:=1,2,-,m,
=

]Zyﬁ/‘/—ym—sf =0r=1,2,-,s,
A; 87,85 =0, Vi, 7,1 <Al 3>

q714, A FRAFEY FIZP0N LS JUels =S (intensity variables)o]
3, f= AAEAEY 09 E&4S JeidY. 283 5, & FYEY AfAs(slack
variables), s;& AHEE Afde, e dvzoz 107%Y e ge 2E volz
717 o] ¢Hnon-archimedian) 44 9jv]|gtch. vty Friohd A2 9 07 &4
ozl EE AfHEFY FEL 00] Iy, webA 09 Fe 1o Hrh T o oA
A NA AFzAL Hrhde AAZAGY] G837 BAALY FAHMHo] HA o] &d
EQE Ar|B2t FAY Zotof dta, F WA AGRHE Friwge JAEAGHY
AEE AV E&F AANY FHFEYG F 5 e AL o0

o] BRe IS o8& w CCREHoletx shedl, I H4Re T&d A7
7} ZFojol & sHAe R £AEW sHAolgte M WA 1B E FUEA do
d714, FE FYEH P 0Rg & o k) Wal (Y, X)eF o|d
(Y, kX)e F 7t 4R&S 2vjgch

©] % Banker, Charnes and Cooper(1984)s] <jsiA A WHx) 714 & 3= o H =),

ol <4 3o 34—l ERAComent) & Folshe AfrAg Frtered
2

F2) 59 MES A9E ¥ JNARAY &

BCCE ¥ole} 3y, CCREHY 7l&3 ag4S

Hez 78Y 4+ UL VEAIZG.

2) A= FHLY

1) A=A 239 =3

Byrnes et al.(1984, p.672) AA2H 23S ZFY7 F3Fdoz Urolx HH34
. 738 2 &4 (strong disposability)o] & thgo] oJH EQEo] Zdig o, A&Eo] 7+
1A o= RS 9 v (if any input is increased, output does not decrease), 2}3]
J & Al (weak disposability)o]@ wHe] RE EQEESo] HEHOZ ZgzE AL,

LB N

PN
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ArEEo] 23R &w Z(f all inputs are increased proportionally, output does not

decrease)& 2]v| 3t}

[£ 1] AMAXM Do o3t T3
X2

> X

o

<Z: Byrnes et al., 1984, p.672>

[= 1]& AA2HE 28-S
FU==7A L)z FHolx=
4P AEYE HY £d Lw=e ¥=4A EBCDE #EA8td d3E + ot Xle]
FEEH| YA, X27t Frhsltiete, AEEFE wl q4AH3 ks FEYS 9
vjgt. JEEW, BHS AT BE A4 RE < AEE FF uking 232 FA
B AEEE ANTT 4B FIY ALLE FRIE Aol TR FHHY
2L 7led FHeiA HY, A2 g 2d SH7sAE WA e Aol

A5

r

do. J8E AAriEe ABCD#R 33, FFAEAGS /RO, £3"E JEe
EBCD7} €t} A% BAZY BE HEL VIO HlASH Y st 1

=4 EBCDY} ¢+Eo] 9)A5k7] WEolch 22} Qahe) Hari%ol
t AEe ledez HEgAoley] Hote AA2H] "ok &,

2 AA2A 23

Cooper et al.(2001, p.228)2 A Mol I olde) BFUYLAE AMASE BH
g Aolge AEEC] ZEUY dAdgy 9. o, g FU8 i AE8 A
E 43717 e AL ZHoz o 83 o Az x dAgicttn sty

o
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EES PaA

s < % ) ZaAd 5 e o o
Agc. &, & FHeLy J%&i% H’S/\lﬂ?{l %e AL U= g
o F

DEAd] ZAS ZA2AEL 1 ¢ FA 37FA] F4WH A EH AT
AR E Fare, Grosskopf, and Lovell(1985)7} ©]&3 2974 HWAIE AR ¥ (radial
measure model)o|t}. Ex}= Cooper, Seiford, and Zhu(2000)7} ©|-&3F 29A 7} (8]
A=) 2y o], Mx)= Cooper et al.(2001)0] A&3 20HA] HALZ A 2§ o]t}.9)

AA A g 849 T8 Brockett et al.(1998)3 Cooper et al.(2001)el] A <]

S o] &3t o] B3 53L& s DMUES S84 MH&EQ4EWe] vl
47 AAN2HE 2A3E AHo|th. Cooper et al.(2001, p.235)o] AXE AALHL
F4e g <2 £9 2. <4 £9 BHE EQYESHS Fd3AT= Aotk
max 2}6;
'210 = 21xl)/]] 61 ’ l 1’ 9m7
3;7‘0 :glyﬂ-/]j, Y-= 1,....,3, </_\_] 4>
1= lej ?
$;'=687, i=1,...,m,
i & 598, r & 435
Xio % ¥, & AAHZRY THAE AYEYETY B22q) g 23 3,
x; % y,; €= DMUS S48 4&89 F
8i & A BY8 VleHoz uEEHA F

E o
=
sTE A RUBY dfRe 33

3) guFAY 2D 5

AUV BUREHE LA ATE A, BUEEN B EA, FE
W FAZHHolth ANEEA gold siFgwrel T vl BEA RDHF)
4048 23 AT AL A BRILN AL PAAIR <E DA 1%
Poto] AAELALE HY] SHNE FZYe) 2UH 2826l FA7HE(CCRE
35 BCR Y APl 42D YEIUH BAAADE A7 T T Askel 27
Hojop #be AL @tk < 2oME UH CCREYO o8 BEAZR7
B, <@ Bt ohsl FUEAT VRSZUG 23 A3, <E ool 299 £

9) Cooper et al. (2001), p.230.
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£X% VRSE o o3 AHE Ha) FAY. /N SUAFHS AR BEESF
2 §AEN FUBE 15T B FANA Ue 23L e, A2AFYol
A £YF £EIH AEE £52 It AL TP

<E 2> ¥RSFEURFHY(CCR)I 9T 5845347

S0 | TH Zl gCR

. |SEEAS F2IN E AN TR
\T& 3

BA 078401 &} 4:6.221, 33%:0.602 A7+
AH {10 2
d44 |10 il
F 110 il
o2k 1.0 =
AAE 110 By
A |0.73076 u}Ak0.071, A 301 A%
<4 110 B
A | 054540 539}:0.040, v}2-:0.041, AHH ¥:0.019 A2
23 |0.66988 o3 4:0.368, 33%:0.017, v}2:0.003 RIS
&2 1010634 #45:0117 . A&
ZA 1041981 340917, 39:0.037, &4+0.011 A%
25 |0.39483 440,093, 32k:0.001 A%
2% 090610 411835, $x:0.181 A7
g5 (1.0 B3
23 052563 950292, 24+:0.069 A%
AF |10 B9
MAE 057292 o 4:0.140, $5:0.436 A%

<E 2oME Te3 2 Ade ¢ 4 Aok

10) etx RPA Y 2 EQe it F43 e AEAFqHrFEL AEgio FHIE F3
3 BYolgtn §_} ZF‘ b= :', <’“ 3>l M) B A Flate vFS HAFHoE F
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