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A Study on the Analysis of Container Ports' Efficiency using

Uncertainty DEA model
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Container port nowadays becomes one of the most vital link of the transportation chain, plays
an important role in trading with other countries. Therefore, evaluating the operational efficiency of
container ports to reflect their status and to reveal their position in this competitive environment is
very important for port development. Although there have been lots of methods used to measure
efficiency in the past, the DEA (Data Envelopment Analysis) model is still the most commonly ap-
plied approach. However, the data used in the model sometimes is complex and uncertain to han-
dle using the basic DEA model. In this paper, we applied an uncertainty theory to create an un-
certainty DEA model (UDEA), which can solve the limitation of the traditional one. This study
mainly focuses on measuring efficiency of 41 container ports by applying proposed an UDEA
model. The results show that among 41 container ports, only six container ports are regarded to
have efficient operation through the clustering, meanwhile others have technical and scale
inefficiencies, We found out that an UDEA model is better to analysis efficiency than existing DEA
model,
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I 2 Aol

2 202 2t
SRR Az

Hs b3 T | e | | #EA | AT | esw | e e

() (106m) Al 73; | (106TEU) | (move/Hr/Vsl)
1 2Fato] == 156 | 13.000 | 6.730 | 1(1.75,28.9) 35.29 101
2 A7tz ArE= 212 | 17.3350 | 7.100 L(5.52,13) 33.87 77
3 A Z3 148 | 14.463 | 3.700 L(15,20) 24,03 97
4 33 =T 126 | 10.694 | 3.439 1(12,24) 22,23 74
5 s gk 114 | 12,523 | 6.307 L(9,15.7) 18.68 102
6 Zh=] = 39 3.400 | 2.250 L(10.4,20) 16.62 126
7 B == 50 5.729 | 4.050 L(24,120) 16.16 106
8 Al e ol duglE | 97 9.737 5.798 L(120,168) 15.25 131
9 Az Ol 80 8.063 3.360 L(48,96) 14.05 127
10 ZH=% yds= 118 16.125 | 6.850 L(13,23.5) 12.3 84
11 =2 o] Ao} 84 7.629 2,070 L(2,2) 10.95 69
12 7te% ok 52 8.402 2.683 L(19,20) 10.59 83
13 oA =7 46 3.641 1,913 L(24,72) 10,13 81
14 e 59 80 7.570 5.930 L(40,70) 9.73 89
15 JEL = 7] 48 13,120 7.650 L(12, 26.2) 8.98 84
16 gz Ay 32~ o] Alo} 57 5.040 1.800 L(48,72) 8.5 81
17 22y~ w)= 74 30.629 1.673 L(14.2, 18) 8.34 76
18 Ale] &l dE 85 10.621 | 13.875 | L(8.5, 8.5) 7.85 112
19 FH)A| e 66 8.644 5.094 1(12,72) 6.82 74
20 P B 58 8.160 | 3.547 L3, 3) 6.58 80
21 A7t =E}f Q1= Ao} 31 2.800 0.765 L(24,36) 6.4 70
22 5 A "l HEY 46 3.000 5.450 L(24,72) 6.39 60
23 =R | =d 79 7.730 | 4.587 | L09.2,9.2) 5.78 90
24 - FAA wl=r 59 8.182 5.229 L7, 7) 5.77 64
25 gkl dE 50 7.550 2,634 | L85, 8.5) 5.32 64
26 =t=3°1 e 26 3.172 0.670 L(24,48) 4,91 86
27 43| Azt o] Eats 8] 30 5.59%4 1.110 L(8.5, 8.5) 4,56 81
28 2ot g vlF A= 34 1.992 1.420 L(30,35) 4.45 91
29 Ao} 2991 36 4,453 1.480 L(30,42) 4.44 65
30 HAYgx EQ = 33 3.084 1,720 1(12,16.6) 4 71
31 APE R=k=1 =) 22 1.870 0.639 L(12,48) 3.68 67
32 nhda} g 35 7.775 2.314 L(120,240) 3.65 60
33 Port of Said East o|HE 20 1,542 3.935 L(10, 10) 3.5 52
34 WtHo} shjat 22 2.300 1,820 L(22,37.5) 3.47 97
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35 3lo] & H e 19 4,811 2.342 L(24,48) 3.45 57
36 Ao E-BksTu} o= 47 6.135 | 4.100 L(24,48) 3.43 50
37 Ambarli E7] 11 0.910 0.330 L(7,7) 3.38 40
38 22 st 10 0,982 | 0.743 L(14,23) 3.29 54
39 s wle A= Ao} 11 1450 | 0.397 | 1(8.38.3) 3.13 65
40 gz W= AsR=E] 16 1.612 0.800 L(20,24) 3.08 46
41 i g onl 36 2,205 | 0.765 L(19,29) 3.03 99
A7 Zb = E90]A], Journal of Commercial AHEE 0|83} Az} A=A,
H 3. DEASI UDEAZES &84 EM A1}
DEAR Y UDEAZ &l
DMU
CCR BCC NIRS S RTS CCR BCC NIRS SIE RTS
A¥sto] 1.000 1.000 1.000 1.000 Constant 0.877 | 1.000 | 1,000 0.877 Decreasing
A7lx= 1.000 1.000 1.000 1.000 Constant 0.914 | 0935 | 0.935 | 0.978 Decreasing
Al 0.708 | 0.717 | 0.708 | 0.988 | Increasing | 0.641 | 0.656 | 0.653 | 0.977 Increasing
7 0.971 1.000 1.000 0.971 Decreasing | 0.893 | 1.000 | 1.000 | 0.893 Decreasing
A 0.777 | 0.850 | 0.850 | 0.915 | Decreasing | 0.661 | 0.690 | 0.679 | 0.959 Increasing
A= 1.000 1.000 1.000 1,000 Constant 1.000 1,000 | 1.000 1,000 Constant
B35 0.758 | 0.760 | 0.758 | 0.998 | Decreasing | 0.758 | 0.760 | 0.758 | 0.998 | Decreasing
Al e 0.381 | 1.000 | 1.000 | 0.381 | Decreasing | 0.381 | 1.000 | 1.000 | 0.381 | Decreasing
A% 0.432 0.633 0.633 | 0.683 | Decreasing | 0.432 | 0.633 | 0.633 | 0.682 | Decreasing
i=h2 k=42 0.436 | 0.459 | 0.436 | 0.950 | Increasing | 0.375 | 0.410 | 0.375 | 0.999 Increasing
=% 1.000 1.000 1.000 1.000 Constant 1.000 | 1,000 | 1.000 1,000 Constant
7t 0.505 0.562 0.505 | 0.898 Increasing 0.487 | 0.527 | 0.487 | 0.924 Increasing
=] 0.626 | 0.654 | 0.654 | 0.956 | Decreasing | 0.626 | 0.654 | 0.654 | 0.956 | Decreasing
str=3g 0.306 0.307 0.306 | 0.998 Increasing | 0.306 | 0.307 | 0.306 | 0.998 Increasing
dPESZ 0.518 0.542 0.518 | 0.956 | Increasing | 0.479 | 0.494 | 0.479 | 0.971 Increasing
et A gx=| 0.475 0.595 0.595 | 0.798 | Decreasing | 0.475 | 0.595 | 0.595 | 0.798 | Decreasing
2ol 2 | 0.637 | 0.638 | 0.637 | 0.999 | Increasing | 0.615 | 0.635 | 0.634 | 0.968 | Increasing
Alo] & 0.832 | 1.000 | 1.000 | 0.832 | Decreasing | 0.800 | 0.989 | 0.989 | 0.809 | Decreasing
ZH] 3| 0.351 0.370 | 0.351 | 0.948 | Increasing | 0.270 | 0.272 | 0.270 | 0.992 Increasing
b 1.000 | 1,000 | 1.000 | 1.000 | Constant | 1,000 | 1,000 | 1,000 | 1,000 Constant
P ATR=% 0.816 1.000 1.000 0.816 Decreasing 0.816 1.000 | 1.000 0.816 Decreasing
A" 0.477 0.493 0.477 | 0.967 | Increasing | 0.477 | 0.493 | 0.477 | 0.967 Increasing
B 0.763 | 0.764 | 0.763 | 0.999 | Increasing | 0.718 | 0.727 | 0.718 | 0.988 Increasing
TEFTAA | 0.613 | 0.684 | 0.613 | 0.897 | Increasing | 0.596 | 0.681 | 0.596 | 0.999 Increasing
32l 0.630 | 0.681 0.630 | 0.926 | Increasing | 0.612 | 0.677 | 0.612 | 0.904 Increasing
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ZEHE 0.851 1.000 1.000 0.851 Decreasing | 0.851 1.000 | 1.000 0.851 Decreasing

3| Ak wle]| 1,000 1.000 1.000 1.000 Constant 0.998 | 1.000 | 0.998 0.998 Decreasing

Ao} & vlF| 0.861 1.000 1.000 0.8601 Decreasing | 0.849 | 1.000 | 1.000 0.849 Decreasing

kgl A]o} 0.376 | 0.377 | 0.376 | 0.997 | Increasing | 0.376 | 0.377 | 0.376 | 0.997 Increasing
QY ES 0.605 | 0.609 | 0.605 | 0.994 | Increasing | 0.562 | 0.570 | 0.562 | 0.986 Increasing
ARE 0.781 0.800 0.800 0.976 | Decreasing | 0.781 | 0.800 | 0.800 0.976 Decreasing
nldzh 0.319 | 0.321 0.321 | 0.994 | Decreasing | 0.319 | 0.321 | 0.321 | 0.994 | Decreasing
Port of Said East| 0.766 | 0.768 | 0.766 | 0.997 | Increasing | 0.764 | 0.766 | 0.764 | 0.997 Increasing
wFHo} 0.837 1.000 1.000 0.837 Decreasing 0.813 1.000 | 1.000 0.813 Decreasing
3ol F 0.554 | 0.557 | 0.557 | 0.994 | Decreasing | 0.554 | 0.557 | 0.557 | 0.994 | Decreasing
AlofE-Ek=Zr} | 0.216 | 0.238 | 0.216 | 0,906 | Increasing | 0.215 | 0.235 | 0.215 | 0.915 Increasing
Ambarli 1.000 1.000 1.000 1.000 Constant 1.000 1.000 1.000 1.000 Constant
=2 1.000 1.000 1.000 1.000 Constant 1.000 1.000 1.000 1.000 Constant

= = 1,000 1.000 1.000 | 1.000 Constant 1.000 | 1.000 | 1.000 | 1.000 Constant

g2 W= | 0600 | 0.658 | 0.600 | 0913 | Increasing | 0.600 | 0.658 | 0.600 | 0.999 Increasing

AF ) 0.968 1.000 1.000 0.968 | Decreasing | 0.968 | 1.000 | 1.000 0.968 Decreasing
I 4 SoAHE Zoo| mE 284 24
2z . S &4 2423
DEA RTS UDEA RTS
A7lE= A7lE= 1 Constant 0.914 Decreasing
2% > 0.971 Decreasing 0.893 Decreasing
| == 1 Constant 0.877 Decreasing
HIo0 Ak e 0.777 Decreasing 0.661 Increasing
AA == 0.708 Increasing 0.641 Increasing
ZH =4 E/i==as 0.436 Increasing 0.375 Increasing
3=+ =0 0.758 Decreasing 0.758 Decreasing
k=] =T 0.626 Decreasing 0.626 Decreasing
& A" HEY 0.477 Increasing 0.477 Increasing
&% Hy g dglo]Alo} 0.474 Decreasing 0.475 Decreasing
(1) Azl =T 0.432 Decreasing 0.432 Decreasing
A e ol drlElE 0.382 Decreasing 0.381 Decreasing
whd Held 0.351 Decreasing 0.319 Decreasing
SR =H =d 0.319 Increasing 0.306 Increasing
FH]H] w]= 0.306 Increasing 0.270 Increasing
== shuet 1 Constant 1 Constant
ENUN) Ambarli B 7] 1 Constant 1 Constant
= o] Alo} 1 Constant 1 Constant
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% A= Ql=djAJo} 1 Constant 1 Constant

A= =T 1 Constant 1 Constant

ey "= 1 Constant 1 Constant

&3l Algkz Hlo] Eat || 1 Decreasing 0.998 Decreasing

A 2 ok 0.968 Decreasing 0.968 Decreasing

=EH Eata oAt 0.861 Decreasing 0.851 Decreasing

2ot g vlF Q= 0.851 Decreasing 0.849 Decreasing

A7t =Ek Ql=u|Alo} 0.837 Decreasing 0.816 Decreasing

W Eo} shet 0.832 Decreasing 0.813 Decreasing

Ale] 7 dE 0.816 Decreasing 0.800 Decreasing

ARE Hzha 0.781 Decreasing 0.781 Decreasing

Port of Said East o|FE 0.766 Increasing 0.764 Increasing

2y =d 0.76 3 Increasing 0.718 Increasing

et ko I B wl= 0.637 Increasing 0.615 Increasing

shal dE 0.630 Increasing 0.612 Increasing

a2 W= 223 0.613 Increasing 0.600 Increasing

FEF- FAA wl= 0.605 Increasing 0.596 Increasing

Y~ B g 0.600 Increasing 0.562 Increasing

slo] % HEY 0.554 Decreasing 0.554 Decreasing

7t 121kl 0.518 Increasing 0.487 Increasing

AES= Hl7) 0.505 Increasing 0.479 Increasing

wralAof Eati | 0.377 Increasing 0.376 Increasing

Aol &-EF=Znt w|=; 0.216 Increasing 0.215 Increasing
UDEA-CCR¥} UDEA-BCC Rdg o]&3le] a8 (Hard C mean clustering) HHo 2 (& 4y9} &
e 248 A%, (E 3 2ol O FHolY o] FezEwste] o -3 & ¥} 1o

P2 UDEA-CCR RHox m&Aola, 157 7 At

Hloju] &uke UDEA-BCC Rdod dgAdo]l 9l HOTES 7P B2 eI, 1 A
= Aow WAuY webd o) Releld B Mol We WA, me BEF Ee A 4
& ftwe] vagde] AT T 4 ek, Wy Be 548 2a e Tt of 1§
7Pt RS (RTS)o] 8] UDEA-BCC =z} BE gvke 584 A7k 1.0 Ho Y FHo 6
UDEA-NIRS 2dlo] §84 H5E nlushd, (B N @R ol 370 ke qrEfAIRRela 378

3)3 Zo] o7fle] ZHelY ¥WH2 Constanto] il ke o & AL A, ZE
1778 ZA"loly &%k Increasingo]™, YA 7 2g¢] Aoy dute] oo Rl Frketd ¢
Hlojy #Rke Decreasing® 2 UElRIT ES B&A0] s F A dEEW ZHEW

wet B30% DEARY ] Ao wdg gt g=o] Ak 9 #ejArt Maasvlakte 29
371 98 Y 9 AlEeaE o|83ste HCM e ALaA 2014 dubr)el 278 =g H
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