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Abstract

This paper focuses on measuring the efficiency of container yards in container terminals in
Busan and Gwangyang using Data Envelopment Analysis (DEA) approach . It analyses the
relative efficiency of 11 container terminals based on the data for the period between 2006 and
2009 to offer a fresh perspective. The applied framework assumes inputs to be container cranes,
transtainer cranes and yard tractors and output as container transshipment volume. Through the
analysis, the differences between the impact of using of container cranes, transtainer cranes and
yard tractors, top handler & reach stacker on container yard efficiency are measured. Moreover,
the associations between the three input factors are analyzed as well.

This paper also employs heteroscedastic Tobit model to show the impact of explanatory
variables on container yard efficiencies. I took into consideration the strategies for operation of
container cranes, transtainer cranes and yard tractors in container yard.
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9 Aae ces vo
Maximize wy, = ,u UYp
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vl <0 - - - [N]
—pt = —el e [5T]
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1) A. Charnes, W. W. Cooper, and E. L.Rhodes, "Measuring the Efficiency of Decision Making
Units", Eurgpean Journal of Operational Research, 2, 1978 , pp.429-444.
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2o W¥or dFS vH AF AREstoor o EHlIE ARV FEANER FE
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4) A. Arabmazar, P. Schmidt, “An Investigation of the Robustness of the Tobit Estimator to
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EFor EAYLH(TEV)S AH&adtt. Fdasts 25 HAEH AEHIaHY
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Aoy Al 1 0.8731 0.9192 0.6373 0.6852
Edzgoly 284 0.8731 1 0.8985 05797 0.6899
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YA 2HA - & AEY | 06373 05797 0.4789 1 0.8567
S F 0.6852 0.6899 0.5536 0.8567 1
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<E2> DEAZE & 0|8% Elold 584 24 23
. . RTS of
ake DMU A= CCR BCC 2agd RTS Projected DMU

2006 0.396 0.758 0.5219 Increasing
2007 0.225 0.768 0.2936 Increasing
1 GICT 2008 0.179 1.000 0.1788 Increasing
2009 0.220 1.000 0.2200 Increasing
2006 0.568 0.732 0.7764 Increasing
2007 0.343 0.647 0.5302 Increasing
2 KEC 2008 0.439 0.713 0.6154 Increasing
2009 0.303 0.687 0.4416 Increasing
2006 0.088 1.000 0.0883 Increasing
3 = 2007 0.011 1.000 0.0108 Increasing
°r 2008 0.029 1.000 0.0288 Increasing
2009 0.055 1.000 0.0548 Increasing
2006 0.097 0.531 0.1832 Increasing
4 KIT 2007 0.085 0.570 0.1501 Increasing
2008 0.115 0.712 0.1617 Increasing
2009 0.048 0.681 0.0711 Increasing
2006 1.000 1.000 1.0000 Constant
5 24 2007 0.798 0.838 0.9527 Increas%ng
2008 0.849 0.883 0.9616 Increasing
2009 1.000 1.000 1.0000 Constant
2006 1.000 1.000 1.0000 Constant
6 A4 2007 1.000 1.000 1.0000 Constant
2008 1.000 1.000 1.0000 Constant
2009 1.000 1.000 1.0000 Constant
2006 1.000 1.000 1.0000 Constant
7 pane! 2007 1.000 1.000 1.0000 Constant
e 2008 1.000 1.0000 1.0000 Constant
2009 0.917 0.921 0.9961 Increasing
2006 0.975 1.000 0.9752 Increasing
8 A7t 2007 0.799 0.995 0.8035 . Increasing
2008 0.864 1.000 0.8642 Increasing
2009 0.619 0.947 0.6543 Increasing
2006 0.886 1.000 0.8859 Increasing
9 o o} 2007 0.584 0.940 0.6209 Increasing
e 2008 0.684 1.000 0.6838 Increasing
2009 0.516 1.000 0.5159 Increasing
2006 0.682 0.928 0.7356 Increasing
10 73 2007 0.667 1.000 0.6671 lncreas%ng
2008 0.647 1.000 0.6466 Increasing
2009 0.051 1.000 0.0505 Increasing
2006 0.188 0.363 0.5176 Increasing
2007 0.155 0.244 0.6328 Increasing
1 PNC 2008 0.450 0.502 0.8967 Increasing
2009 0.192 0.293 0.6551 Increasing
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<E3> Tobit &4 Z&1-3

231 232 23 3

Tobit I Tobit II Tobit I TobitII Tobit I TobitII

A4 | 119.084(7.957) | 11424(6.524) | 112.0(6909) | 105.6(5.679) | 120.6*(8.100) | 115.3(6.709)

C/C |3803(0.752) | 3.244(-0557) | -11.25%(-6.467) | -10.55%(-5.306)

T/C | -16.92%(-3110) | -15.77%(-2.496) -13.04%(-7.635) | -12.42%(-6.316)

BS |193(0445) | 2485(0498) |5956(1300) | 6.396(1.246) | 3.548(0.933) | 3.870(0.905)

D2007 | 6.977(1.670) 7.454(1.498 6.212(1.360) 6.859(1.273 6.721(1.608) 7.239(1.176

=A==

(1.246)
(1.498) (1.273) (1.176)
D2008 | 3.229(0.763) | 3.252(0.647) | 1.107(0.0241) | 1.174(0.218) | 2.696(0.643) | 2.766(0.566)
(0.313) (0.025) (0.230)

D2009 | 1.645(0384) | 1.583(0.313) | 0.071(0.015) | 0.138(0.025) | 1.135(0.267) | 1.134(0.230
Sigma | 9.196* 10.17+ 9.243*

LH |-133.42 -131.79 -133.7 -133.7 -133.7 -131.9

R? 0.654 0.579 0.650

F 9.139 8.277 11.16
F 1L wE 5%AAA FoFs, ()2 a7k

1
2. BSE 4+ Huld gujdgeln, U+ gule dxgrEasy
3. LHE= Likelihood ¢!

<HE4> TobiteM Z&4-6

23 4 2385 23 6

Tobit 1 TobitIl Tobit I Tobit Il Tobit | TobitII

G| 11475(7490) | 121.0(7.045) | 99.14(7.832) | 9458%(6512) | 1164%(6.932) | 124.0%(7.147)

Y/T | -8314%(-3.364) | -4.535(-1.154) | -11.61*(-7.327) | -11.02%(-6.087)

4.326(-1.648) | -8.076+(-2.467) 11.26%(-6.477) | -12.09%(-6.754)

BS | 7552(1L.700) |12.06%(2.315) |3436(0.876) | 4.043(0917) |8720(1813) | 14.17%(2.799)

D2007 | 5.645(1.415) | 6.468(1.391) |5567(1.306) | 6.141(1.222) | 6580(1518) | 7.063(1.498)

D2008 | 2.071(0.519) |2.297(0497) |1.930(0453) |2.000(0.402) |2.400(0.553) | 2.519(0.536)

D2009 | 0.7660.019) | 1.1220263) | 0506(0.017) | 0520(0.103) |2.039(0469) | 2.093(0.444)

Sigma | 8.912* 9.455* 9.831*
LH -133.8 -129.3 -135.1 -132.7 139.4 -130.5
R? 0.698 0.635 0.676

11.21 10.46 12.56

F

1 e 5% ANA fFodS, ()t tEk
2. Bs= #4H8 Huld gejdgolH, e dre o
3. LH= Likelihood %]

!
fin)
=y
3
Rl
ils
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<E5> TobitEM Z&7-9
5 0y 7 238 =9
Tobit I Tobit I Tobit [ Tobit I Tobit I TobitII
g [ 1854°7.908) | 1816%6414) | 127.1%6130) | 1203*(4.981) | 188.1%(7.959) | 183.9(6.650)
Y/T |-3646(-1010) | -2578(:0579) |-15.07(-5806) | -14.09%(-4.673)
R,/TS/H 15.44%(:3.856) | 15.82¢(-3.185) A870%(-7.621) | -18.154(-6.353)
BS | 13.18*2071) | 149751975) |-0311(0.048) |23740315) |13.752.149) | 15.62(2.109)
D2007 | 1177%(1.908) | 1075(1399) | 1184(L637) | 11.09(1.242) | 1223(195) | 10.89(1437)
D2008 | 3.720(0592) | 2584(0329) | 3.951(0538) | 3.398(0372) | 3.798(0597) | 2.448(0.316)
D2009 | -0.783(-0.123) | -1462(:0.184) | -2.045(-0.273) | -3354(-0364) | 0.072(0.111) | -0.846(-0.109)
Sigma | 12.98" 15.44" 13.15*
LH |-1308 1284 1372 1338 1313 1286
R? 0.681 0511 0676
F 8.905 6.404 1089
F: 12 5% MM FEs, ()t 7
2. BS= F4HE Huld dudoly, ynA e dre d=uH Sl
3. LH= Likelihood %)
<¥6> TobiteA 28 10-12
A 23 10 231 23 12
Tobit [ TobitIl Tobit I TobitII Tobit I TobitIl
A | 1460°5.786) | 138.1%4610) | 139.1%(5.221) | 13L1%(4.241) | 1483%(5.950) | 140.4*(4.839)
C/C | 4355(0513) |37000373) | -14.07(-4928) | -13.06(3.959)
T/C | 20542.274) | -18.83°(-1.783) 116.15°(-5.645) | -15.09%(-4.552)
BS | -2898(-0388) |0.190(0.021) | 1901(0250) |5.104(0583) | -1.045(-0.159) | 1.808(0.238)
D2007 | 13.89(1892) | 1324(1434) | 1276(1.649) | 11.62(1215) | 1353(1849) | 12.84(1.424)
D200 | 5.603(0.754) | 5.189(0542) | 28200358) | 1.910(0.195) | 5.017(0.674) | 4503(0.487)
D2009 | -0210-0.027) | -1561(:0.161) | -2.596(0.322) | 4340(-0.438) | -0.932(-0.123) | -2.296(-0.247)
Sigma | 15.60° 16.64" 15.66*
LH | -1376 1341 1401 1360 1342
R? 0543 0485 0541
F 4965 4910 6133
T 1 Y2 5%ANA A Fods, ()t tak

2. ‘a’= 8%olA ot

3. Bs= #4r% Huld grjdgeln, yriA|

4. LHE Likelihood %)
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<HE3 >, <H4 > <HE5 >, <F6>S TobitEAS o83 AEFAYS, EdN2HoY
Ay, ok=EHY, gX2HA - dEHI &G vA=

sk Ao, ¥ 113 ¥ 12+ 744 4
F2 FYt Ffolnh

<i# 3> AEZAYQ, EdzgHoly A, FHFL o|§std =& G8K F
LW Aotk AEZAFRIY ERzg oy A F WAF7F FYE 23104 A
EFIHAL 5% fFostA] g2 vs] ERE oy A Q12 Tobit I 7 Tobitl +
oM &9 BEZ 5% FEolA Fodith oA Edagooly A S &8
BE STHATIE adlolgte AR EdzdHolY AHQle]l AEAHIET 84 O
& FFE vE 7tsde] Ave AS v Sk S Tobit I 7 Tobitll o] A3rt A
A = &
7

Fstol Tobits] S% Aol EAsHA gtk ¥24% Beld Gulwsrt folshA oo}
lEelzdel, EdsEolY A9, TS 9% LaHoE BUD AP BFPA fo@
Aol 7k frke A% HelFm ek

dd EdzgHoly AAY Agrr AEZAHY AFRT AAN EdzEH oY =
o] AEZAH, ERHolY AH S, FAFS o] &3te] EE 84 o & FIF
nxEs Aog Yeiga g 28 1. 28 2, 28 3 ZF A A=ru LI {28 A
grol 712t &4 Aolv fle FHoZ YETh

< 4>E <E 3>oA9 o] AEFIHS, EdxdHoly A, FHHFS o]&d
&Y a840 FHHUFE B A9E RoFu Q) of=EYE9} X LH A
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