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Abstract

The purpose of this paper is to measure the efficiency of Korean container terminals by
using SFA(Stochastic Frontier Analysis). Inputs|[Number of Employee, Quay Length, Container
Terminal Area, Number of Gantry Crane], and output[TEU] are used for 3 years(2002,2003,
and 2004) for 8 Korean container terminals by applying both SFA and DEA models.
Empirical main results are as follows: First, Null hypothesis that technical inefficiency is not
existed is rejected and in the trasnslog model, the estimate is significant. Second, time-series
models show the significant results. Third, average technical efficiency of Korean container
terminals are 73.49% in Cobb-Douglas model, and 79.04% in translog model. Fourth, to
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enhance the technical efficiency, Korean container terminals should increase the handling
amount of TEUs. Fifth, both SFA and DEA models have the high Spearman ranking of
correlation coefficients(84.45%).

The main policy implication based on the findings of this study is that the manager of
port investment and management of Ministry of Land, Transport and Maritime Affairs in
Korea should introduce the SFA with DEA models for measuring the efficiency of Korean
ports and terminals.
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=0°] AzFsta Ao E‘Q%Cﬁ ft & HuEdS SAHE F
NEE R g webx HaEEZH alo] JH3] Fol Ues AT
<E 3> DEAE Mo o3t 584 53
Sk \ T CCRE &/ EES I TR
TA (=) A7+ a8
1. 3212004 0.7681(14) 3.0570, 6.0.333, 13.0.167 | A%
2. 414442004 0.9289(10) 3.0.700, 13.0.268, AZ
3. 7Hk2004 1.0(1) 3.1.0 il
4. A17-5k2004 0.9068(11) 3.0.241, 6.0.161, 13.0430 | A%
5. $-9+2004 0.9935(6) 3.0.019, 6.0.057, 13.0.872 | A%
6. 7312004 1.0(1) 6.1.0 B
7. ¥ o= 1 (2004) | 0.6463(19) 3.0.327, 13.0.267 AZ
8. Fguel= 2 (2004) | 0.5325(21) 3.0.118, 13.0.230 AZ
9. 322003 0.7294(17) 3.0491, 13.0.468 AZ
10. 4141d]2003 0.8661(13) 3.0.607, 13.0.256 AZ
11. 7k 2003 0.9542(8) 3.0.917, 13.0.104 Az
12. 417Fk2003 0.7200(18) 3.0.170, 6.0.008, 13.0.522 | A%
13. $-9+2003 1.0(1) 13.1.0 W
14. 74312003 1.0(1) 14.1.0 Ed
15. 3§ o] = 1 (2003) | 0.7503(15) 3.0.434, 13.0.135 AZ
1633 %5 0] = 2 (2003) | 0.2686(23) 3.0.018, 13.0.249 AZ
17312 2002 0.6457(20) 3.0.468, 6.0.372, 13.0.112 | A Z
18. 41414]2002 0.7419(16) 3.0.518, 13.0.227 As
19. 7k 2002 0.9931(7) 3.0.792, 13.0.208 AZ
20. A17+9F2002 0.4725(22) 3.0.088, 6.0.060, 13.0.395 | A5
21. §-92002 1.0(1) 21.1.0 W
22. 74312002 0.9383(9) 6.0.713, 14.0.225 AZ
2339k o] = 1 (2002) | 0.8988(12) 3.0.418, 13.0.333 AZ
243k 0] 2 2 (2002) | 0.1732(24) 13.0.198, A Z
<At&: ¥h=74(2007), p.28>

(2003-a), pp.278-284%

Tz
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3) FEZEEHNEHS T IUAEHUEHTEY & ‘:—T—;g‘jc]'%‘

THHeEl el E P Ee 7E3 a&4de SATI Htﬂ' Z YA 27 (translog
production function)= % AAEFol g AAHFFEH S 23 TaylorA] 2] =9
TARAEZ YEd = Qo 2D AAAIH E SR ¥ (translog  production  frontier

il
function model)> <2] 9>9} o] AT 4 oh

InTEU, = 3, + BInBmp, + BolnBtLt, + B5lnConY, + B,InC/C, +v, —u, <2 9>

71N Q= tATA9 AHUSIEA Y HTEV)S, Emp, T (AENAM Ik
A, Btlt, = tAZAAM EF4o], ConY, & A=< ZAEHolY of=, (O/CE tdx
of AdelUNED ZHRIFE 424 gugith. 281 vE 5Pl FEAY £XE
st oz ARHR ushe BAGl] Hite] 0ol Haro] o9l MO,0)EES ZE
SAA Fes dehlle 729 S, ue Ve vEasds e 24
24 FYZolal TR £XE ke AR HHEE HIFY 72 @S e Atdtolt

< 4olle Fdd HEAEE AHESt FEZEEHORAS 53 I dH o lUE Y]
do] A eeFA EMAHAE B Fa gl

HAATEEE 2t 7Ied asAdRgolets HE7HE(H, x> 0,)0 sk whAy
TFEE

= zte 71ed vagAdadrt EAEA Eegdes ‘_H-r7]"‘4( y=0)2 A=

= (generalized likelihood-ratio test statistic)©] 12.73°. =
o] e FIFFE 5%M AFE 68 HW EFIIOIASEE(mixed chi-square
distribution)e] LAIA] 11911EY AB2=2 {ou|sichl4) meta] A FELE Z2he 7]
<A HESAAET/ EAEA LETUE ARAES /A8y AFEELE 2= U)E
AN} EATTE dPAEE ANT 5 A oz &
HotAl Be HEH < HAwS T (average response function)”7} A& AHA
3 o5 EdizaRgoMe AATAFl 19128
< fFoFE 05%A AFE 6= 7}73 E7tol| A/ E G %174]7'4 16.074 E. Tk
amg felut AALAE
H| A&7 go] 338302 o] 3t

z
b
o,

ul
el
ol

FolFE 01% W XH’TE 6= 7}X1 TG ol Ak
X JAA 21.666RT AEZ Fousity ERAZIARYNME NS En AR S

S I

55 A|%K(equality and inequality restrictions)S ¥
Al A (critical value)oll th3]4= Kodde & Palm(1986:
15) FF=(2001), AA=E, p.109.

2 A8kl A Ed7elAt

%O
1246)9] <E 1>& #x317] vl

- 77 -



ol

St &Rt H ot x| H26T X4Z (2010. 12)

I

Aol 3618322 o] e FAFE 01%AM AFE 65 7H7  EFIIIASEE]
AA R 21.666KHTF 22 g Foln] 3ttt

S-gyete] AdeldEnde V&2 A4S AuRd FUITHUAERIAME HF
73.49%, EWRAZ IR o= 2002 71.28%, 2003 79.59%, 2004”‘ 86.25% R o™,
BEE 79.04%S Jepdh mEd U AgolUEnde V&d F8A4L ot o
FELS € F A F FFFHCIYHEES AMess A (production
frontier)o] A=A E ZHI ANFS AEI}EE G B G8FHoZ FQFoaH
A olUE M ES #EF3e B vEEHA 247} o
1n

3] =
9 A F (increasing returns to scale)S YE I ATh= A

Bo gk 9 = AlAbskar 9l
kool #AY wWEdd yHE FAXNe FUSHUEEF(0718¢), EWRNEEIANY
(09123) & YEelAIRL, 10% FoFEodA TAXHCE FonetA] e Aoz ye
w3tk o] A2 Il AEelUH I E S rﬂf& A& FA7E o] FojFozn A

Helus A ge] G534 S7hekn e ofv @i

< 4> EEZEEHEANE &% O X FH[Cross-sectional Panel Datal
SFAF U =22 E ¥ (Halfnormal) | SFAE#2~E 1 X3 (Truncated-normal)
FAA TR
B 0.70472 0.69923
X1 =BtLt, 0.21868 0.15574
X2 =Emp, -0.40666 0.76319
X3=ConY, |-0.46328 -0.58411
X4 =C/C,  |-017977 037126
ol 0.26089 0.53599
¥ 0.99999 0.99999
u; -0.56287
EI4E9 | 031748 0.23217
LRG3 0.12727** (0.19123%**
i *p <0.05, *** p<0.01.
16) 1eiv SH AT ofshd, FduzE 9} AAGAF AN SFAFE SR SFAERAZ IR
3 g BF7F #2384 %ﬁ}oﬁ o] MEHEE ZARZ HlEEH e SR JA] 2] o

e BAMS 7 gk 22y 99 2 Ane B =RA Agsln Qe AT 24709
Huldat o] FRasst Vhe) AEaas AR Yoir AR g mAFgelN ek
Ae A 97) Mol BAF Ao Azt Teu, AR AR BAT ush Lo,
¥ =22 DEASH SFAS) SRS /150 AHA7)E o) A7) BAe ol weiA, 4
AREe] ARFa Y AGE HF Bk AR e ATE AFATAA R ek
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S8 FHAH ol Eoldel FE4

<& 4-1> FEZEHEHE T 71€F

Z &4 [Cross-sectional Panel Data]

SFAFU S~ 2 SFAERHAET W9
(Half-normal) (Truncated—normal)
7led a&AFA Jled a8A £X
1. 322004 | 0.49219 0.53009
2. 212012004 | 0.78966 0.96277
3. 7R12004 0.99979 0.99800
4. 2170004 | 0.80403 0.87525
5. 912004 0.64113 0.78749
6. 7312004 0.90887 0.99884
7. FFsel= 1
2004) 0.99743 0.97052
8. FFso]= 2
(2004) 0.71258 0.62697
9. 3]<=2003 | 0.43392 0.48787
10. A14d12003 | 0.66112 0.85983
11. 749+ 2003 | 0.84691 0.87044
12. 21712003 | 0.64997 0.69676
13. -$-942003 0.69697 0.92694
14. 7312003 0.84992 0.93406
15. FYo]|=
1 003) 0.98190 0.95540
163G ol= 2
2003) 0.43807 0.38544
17.3)2]<& 2002 | 0.58965 0.55683
18. 2142002 | 0.62138 0.78659
19. 7% 2002 | 0.73160 0.81858
20. 417912002 | 0.41950 0.44970
21. 912002 | 0.65667 0.87334
22. 747342002 | 0.83950 0.92261
2333 g0l = 1
2002) 0.96136 0.99814
24.33Fg o] = 2
2002) 0.18606 0.16371
BHEEA 0.70459 0.76817
T <0.001.
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I

<E 5-1> S§E=ZEE0{EMZ E3t 7|&X FEM|[Time Series Datal
SFAFUH=¢ 2 2 SFAEd#H~21 738
(Half-normal) (Truncated—normal)
71e€d AEEA 71&4d 884 £4
1. 3122004 | 0.58296 0.80962
2. A1At2004 | 0.78293 0.95727
3. 7712004 0.85678 0.97997
4. 217912004 | 0.67777 0.78620
5. %2004 0.76993 0.95238
6. 7332004 0.87547 0.97093
7. Fgmeo]= 1
004 0.89921 0.95875
8. By o)= 2
(2004) 0.43373 0.48450 0.86245
9. 31X]<=2003 0.70155
10. 214912003 0.92954
11. 79F 2003 0.96670
12. 2174712003 0.66777
13. %2003 0.92161
14. 712003 0.95185
15. S3okg|o)=
| o) 0.93195
16344 o]= 2
20) 0.29602 0.79587
17.3]X|<& 2002 0.55187
18. 2141012002 0.88528
19. 7+ 2002 0.94505
20. A177H2002 0.50796
1. 212002 0.87268
22, 73312002 0.92099
23,739k 0] = 1
o) 0.88910
24.33FE| 0] = 2
200) 0.12943 0.71280
Hit 0.73485 0.79037

4 AALAE 5 WAL %‘ﬂ =7
s mﬂoluawu 1



<¥ 6> H 242 g udstr| 3 sHEMZAD [SFAENAZTD BH]
23 QoF
A= A7k
o o T T 70 BA s
2 R RA 3 RAZ E204 Durbin-Watson
0.831 0.691 0.606 0.14733 2.020
AR A
AEH | ARE | BwAs | F GEES:
AYs) AR (0.875 5 0.175 8.065 0.000
Kieds 0.391 18 0.022
A 1.266 23
Al 5
H . F 34 %133 A ol
5]_ =

w3y B RO IE] ! RS
e 1.047 0.104 10.029 0.000
Zdds 2.632E-04 0.001 0.246 0.426 0.675
FF7Zo] -1.3E-04 0.000 -0.207 -0.573 0.574
e ojufeot=d
2 2.095E-04 0.000 0.274 1.012 0.325
MEZ =AY S |-0.111 0.045 -1.715 -2.450 0.025
TEU 5.388E-07 0.000 1.759 4,559 0.000

B TS Skl
450l 714 EeAde =17l HAsiMe AHelY SEAdFs wole WS 24
sofrt sh= Zlo] Bad AL YWt Iy <& 6>9 IFEE T HlEE
el dAEHE e 22 TAHS 7 v F, #ASHaT 284 FAE
AREShaL 5T SHLT, FF20l, delojdot=ws, AMEAYISF, TEU 55
AREERAL 9oy, o] E5HEE B8AS Fshe R olv] AHEE WFEA o
H ZR1E AAWMFE HlEEFY AJNAFE Fe A EeHolth ek o] HES
el B2 olm gd| W o9l 8 F 22 Aol MER Ve =
dolztEAl B9 WaletEA|, Iute] S5 AHolHEA T HlEEAY Aol
i Hol A= A2 HeEE ol FFARAE e Aol §EE Aot

17) AASARE ©]&F EWXZARFPNXNE FARE 235 AJth F, A ovstEA 2]
FESHEAlF ol 204602 7P 2o, FogER w9 £-2(0.000) Ao2 UrERsiTh
18) DEASt SFAS &Alol AH&dte] 84S SAste I 23S vug 7| d7SdA =9
H vpel 9J3tH, FEHHS (0] AFlA = SFA translog model®] E&A Fk)7F truncated or
censored H°] & 2 EYX - Hel F7 A (inconsistent and biased

¥2 °
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I

5) DEAS} SFAS] 7€ 8 &89 AT ES

<3 3>9] DEAEEA FX o o3 &9 <3k 5-1>2] EWAZT SFAS 7|EE &
Ao gk &=9d iaiA AHRBAAE EAT ZF} Pearson F#ASF(0.689)
Kendall?] tau(0.529), Spearman<®] rho(0.689)Z UE}tT). whehi] 5’4]“*«] taudt= T4

o0 B e FFE9LS 0.7645[(1+0.529)/2], =TIk rhogts TAOE HL
s e %‘—f@rgﬂ 0.8445% Ueltormz, Fap 3o m& &9/l ﬂ—t— o= 4y
Bl

v. 2 &

B =RdAs, sl gsddA AgE Frhidore] SFARMY #dd HAPATES
rEFeAl AEstE o™, w3 sy AHolUERE 839 31d3H2002'd, 2003'd, 2004
AR E o]&3tar, e FAS[FTALTF(H), FF2ECl(m), FAEH (B Ym), BE
A dg@))d 11 AEE[AzF Aoy A AHH(TEU)[S ©]43te SFA %

=&[d o]
= WHE BAFglon, gt AolHdE zhEFetA A4

28 43R4 dae oedt 2o 3, MATREE 2E /e NEgYER
7 EARA gt ATHAS V48D WAFEES 2 J)EH MASYEAL
ZAGDE BAMELS AGF 5 Aok olRe A& MES g

o S

AT A Hduh-3-3H4(average response function)’} AEE A3 % E

< 9rgtt Ed22aR Yo HASAFC] 19128 ©] g

AfE 65 7H ETtolASE XY AAA 1607480 ABZ Fofu|sitt. E4,

| 183 #Hd e FUSHE2EHY ERAZ AR A 5 Fofu| gt

£ BAoh AA, f2lvete] AdolUErEY Yed 284S A¥EY FU=E

BT H 7349%, ER2=ZARFP A Hi-E 79.04%5 YEACH wHEbA

U ZA"oluUEr|de V&d a8 L L FEIS Y F
)

=
oJUHHEES AaiE AAPH A (production frontier)el] o=

0
o
4
=)
=

estimates) S WA ZITta HuEa gtk AAZ <F 6> HW (H)3
Jee B F Uk mEbd o3 ZAE sjastr] AsiM= 7
Tobit analysis 5& A3l #43F= AHeo] gdsittn ,L}-\:]—‘Q_E].
19) FA(f5519), concordant)elgt= AL F #HS FoA] & WHF Fo] &
Qw2 Agoln, MRFHo|GE AL @ Wk go] 2 o] T W 3
ok AASE Ae HW3], 'spssE FEe BAZA WHE, , SPSSolztdI W], 2002, pp.18-21&

Fza.

LAl o] A 7}
TElA A sk ol
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EI2M S S5t IWAE 0|4 Eojdel g84 ZHWH 430 / g

AEFEE o BE m&Hor EQFgozn ZAHoUHRYS #YIde A
oA HIEEHA 847} o= Hr F

EAEEA R, PR td 42 A F(increasing
returns to scale)S YEMZ Qo= AS AJARSIR Ut olist d4 wjEel| yi=
FAR= -E’—H%ﬂz:&%(o.m%), EdxZ2ORY 3(0.9123) 2. & el A9, 10% F95
Tl A SAFHSR FYustA] G2 Ao E Urhtal ok o] I AE o E R
g0 tigh &2 Tt o] FojF o g HAHolYstEA g o] &4 Frtet
IS ougit A, sl AeElelUEREdEe] 7eAH a8488 =0]7] HAsiA
= Ad oyt EA g HFS Eojovt He A= UERTh

2 AT BAARA Foe v 2oh20) F, AA, gkl #Adse A
Hee B AFolA AL83 SFARH oA Ro P 84 =
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