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Hybrid approach combining Data Envelopment Analysis and SOM
to Evaluate the Efficiency of Incheon Port

Han-kuk Hong, ChangYeol Lee”

ABSTRACT

Benchmarking of Ports is an important issue facing port management. Data envelopment analysis (DEA), which is a multi-factor
productivity measurement tool is generally used in assessing the relative efficiency of homogeneous units and setting benchmark for
inefficient units. DEA is a methodology of comparing the relative efficiency of each decision making unit(DMU) by comparing it with
other DMUs having similar input and output structure, and is specially very useful when a form of production function of each DMU
such as a port is not known. DEA provides the extent of inefficiency of DMUs, which is practically useful information (like the
efficiency score and reference sets) required to improve efficiency. DEA, a non-parametric productivity analysis tool, has become an
accepted approach for assessing efficiency in a wide range of fields. Despite of its extensive applications, some features of DEA remain
bothersome. DEA offers no guidelines to where relatively inefficient DMU(Decision Making Unit) improve since a reference set of an
inefficient DMU consists of several efficient DMUs and it doesn't provide a stepwise path for improving the efficiency of each
inefficient DMU considering the difference of efficiency. We aim to show that DEA can be used to evaluate the efficiency of Ports and
suggest the methodology which overcomes the limitation of DEA through hybrid analysis utilizing DEA along with SOM.

Key Words : DEA, SOM, Tier Analysis, hybrid approach, Efficiency evaluation
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Fig 1. Research Method
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1. H1A A—IEH

Table 1. Variables Description

W 4(Variable) kL
A4 Huld o] M5
4 Erd o} Aol
d 84
Rk CTe ¥4
C/CH Container Crane®] & 4%
& 84 TEU(ZAH oY A 2] Azt Mlshe & Aol A2 F

¥ 2. DEA Z1}
Table 2. The Result of DEA
No. aary == el NO. aary kk=3 Az= g
P1 Los Angeles 0.31 P24, P26 P18 Incheon 0.21 P26
P2 Long Beach 0.24 P24, P26 P19 Tokyo 0.23 P24, P25, P26
P3 New York/Jersey 0.22 P24, P26 P20 Yokohama 0.16 P24, P25, P26
P4 Savannah 0.15 P24, P26 P21 Nagoya 0.13 P24, P25, P26
P5 Oakland 0.11 P24, P26 P22 Kobe 0.14 P24, P25, P26
P6 Virginia 0.12 SP24, P26 P23 Osaka 0.12 P24, P25, P26
P7 Seattle 0.01 P24, P26 P24 Shanghai 1.0
P8 Tacoma 0.01 P24, P26 P25 Hong Kong 1.0
P9 Houston 0.14 P26 P26 Shenzhen 1.0
P10 Charleston 0.01 P24, P25, P26 P27 Qingdao 0.60 P24, P25, P26
P11 Port Everglades 0.17 P26 P28 Ningbo 0.86 P26
P12 Miami 0.01 P26 P29 Guangzhou 0.65 P24, P26
P13 Kaohsiung 0.56 P24, P25, P26 P30 Tianjin 0.51 P24, P25, P26
P14 Keelung 0.18 P24, P33 P31 Xiamen 0.68 P26
P15 Taichung 0.15 P26 P32 Dalian 0.26 P24, P25, P26
P16 Busan 0.56 P24, P25, P26 P33 Lianyungang 1.0
P17 Gwangyang 0.15 P26 P34 Yantai 0.11 P26
P35 Fuzhou 0.13 P26
7|EATFAN AE24E Aoy X EHTEY) TR F A= HEsolofof gtk Aokl 15}. a
£ A9 BE A7l dAsd oy, FAasdl o A 2 AFQMe 7IEATFAA Bo] AR AL
fMe A3 BgsA AREEAL it FUeAE Rt A 7 Fadk AdAs, FA, T”V#
A o) o] Pks o R FTHORE ARE C/CHE FUoLRE oL, T AHEFEFS
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¥ 3. Tier analysis Z1}
Table 3. The result of Tier analysis

Tier &t A= A% Tier 3ut Az 3%
Pyl P27
Pi24, ! 2
P14 P27
P25
1 P2k No reference set 4 Pa8 P513, P;30
! P19 P313, P27, P30
P33
P32 P27
Ps2 P41, P419
Pst Ps18, P419
P316 P24, P25, P126 P9 P;18, P,19
) P28 P26 5 Psl1 P,18
P29 P24, P26 ps15 P418, P32
P31 P26 P520 P41, P419
P21 P18, P419, P;32

Ps34 P418, P432

P3 P52
PS5 P=2, P59, P20
P P52, Ps4, P515
Pe7 Ps2, Ps15
D513 P»16, P28, P29 PsS P52, Ps15
3 P27 P»16, P28 6 Pe10 P52, P515, Ps20, Ps21
P30 D516, P228, P29 Ps12 Ps2, Ps4, P515
P17 Ps4, P9, Ps15
P22 P59, Ps20
P23 P:9, P520
P35 Ps4, P9, Ps15
ot IAPW E+°l59| Jgst Az FAo) EA A AN WS A el AL

g9t
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