Journal of Port and Harbor Research. RIPAH
Korea Maritime University. Vol. 7, pp. 25~37, 1996.

" X
HERB IR A ] 28] FHO Thstol
LA - SR - TEET - B#EEK
On the Evaluation of Physical Distribution Service in Ports

H S Roh-K T Yeo-C. Y. Lee-dJ. S. Choi

Key Words : %8 -F{1] A~ (Physical Distribution Service in Ports), 3%H&F/ 4|2 &l (Physical
Distribution System in Ports), A1H]2(Service), 7% %] ¥4 (Hierarchical Fuzzy
Process), 7HEvaluation), %43 (Attributes), 24 (Factors) th&Ad (Multi-
Attributes), thAZ(Multi-Level), A-HX|Z%( A-Fuzzy measure)

Abstract

It is required to consider pricing and non-pricing factors and external economy
in order to achieve the objects of physical distribution system in a port. Recently,
among the three factors, much attention has been paid to non-pricing factor in the
system. Although physical distribution service in a port (PDSP) has been frequently
mentioned in documents and literature related to port and shipping studies, few
study on it has not been systematically and scientifically made due to the following
problems;

o there are not proper criteria to evaluate level and quality of PDSP and as a
result, it is difficult to set up a unified standard for doing so.

o algorithms to evaluate problems with complex and ambiguous attributes and
multiple levels in PDSP are not available.

This thesis aims to establish a paradigm to evaluate PDSP and to advance existing
decision making methods to deal with complex and ambiguous problems in PDSP.
To tackle the first purpose, extensive and thorough literature survey was carried
out on general physical distribution service, which is a comer stone to handle
PDSP. In addition, through interviews and questionnaire to the expert, it have
extracted 82 factors of physical distribution service in a port. They have been
classified into 6 groups by KJ method and each group defined by the expert’'s
advice as follows;

a. Potentiality b. Exactness c. safety d. Speediness e. Convenience f. Linkage
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Prior to the service evaluation, many kinds of its attributes must be identified
on the basis of rational decision owing to complexity and ambiguity inherent in
PDSP. An analytical hierarchy process (AHP) is a method to evaluate them but
it is not applicable to PDSP that have property of non-additivity and overlapped
attributes. Therefore, probability measure can not be used to evaluate PDSP but
fuzzy measure is required.

Hierarchical fuzzy integral method, which is merged AHP with fuzzy measure,
is also not effective method to evaluate attributes because it has very complicated
way to calculate fuzzy measure identification coefficient of attributes.

A new evaluation algorithm has been introduced to solve problems with
multi-attribute and multi-level hierarchy, which is called hierarchy fuzzy process
(HFP). Analysis on ambiguous aspects of PDSP under study which is not easy
to be defined is prerequisite to evaluate it. HFP is different from algorithm
existed in that it clarified the relationship between fuzzy measure and probability
measure adopted in AHP and that it directly calculates the family of fuzzy
measure from overlapping coefficient and probability measure to treat and evaluate
ambiguous and complex aspects of PDSP.

A new evaluation algorithm HFP was applied to evaluate level of physical
distribution service in the biggest twenty container port in the world. The ranks
of the ports are as follows;

1 Rotterdam Port, 2. Hamburg Port, 3. Singapore Port, 4. Seattle Port,
5. Yokohama Port, 6. Long beach Port, 7. Oakland Port, 8. Tokyo Port,
9. Hongkong Port, 10. Kobe Port, 11. Los Angeles Port, 12. New york Port,
13. Antwerp Port, 14. Felixstowe Port, 15. Bremerhaven Port, 16. Le'Havre Port,

17. Kaoshung Port, 18. Killung Port, 19. Bangkok Port, 20. Pusan Port
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Fig. 4.1 Hierarchical Evaluation Structure of
Physical Distribution Service in Port
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Table 4.3 Overall Evaluation Value h(:) Based on Questionaire

g = S A4 h(D|A A h(@2)|bAA h()[AIEA h(4)|[F A h(5)|AAA h6)
333 15 0.88 0.85 0.71 0.88 0.87 0.91
AL} 15 0.64 0.55 0.61 0.47 0.55 0.55
A7vx =3} 16 1.00 1.00 0.93 0.98 1.00 1.00
7l 53} 15 0.83 0.79 0.70 0.75 0.69 0.77
EAR S 15 0.68 0.72 0.69 0.69 0.64 0.65
ul= 3} 13 0.66 0.60 0.54 0.56 0.52 0.54
Za3% 15 0.84 091 0.88 0.88 0.86 0.86
8 F3}etet 14 0.94 0.96 0.92 0.83 0.90 0.90
AC s 14 0.85 0.84 0.84 0.78 0.84 0.84
= 7 v 5}l 8} 8 0.80 0.80 0.93 0.78 0.80 0.84
gH-=238 8 0.94 0.94 095 0.98 094 091
Z2H 293} 9 0.97 0.99 1.00 1.00 0.96 0.98
2olH 23} 8 0.83 0.75 0.83 0.77 0.81 0.78
o E 9]} 8 0.81 0.77 0.81 0.85 0.83 0.82
HY 93} 8 0.81 0.77 0.81 0.85 0.83 0.82
Sl 12 0.87 0.94 093 0.93 0.83 0.94
2ANAY A8} 12 0.85 0.86 0.89 0.83 0.78 0.85
2 Zdc3} 10 0.91 0.36 0.89 0.87 0.86 0.84
Al ol £33} 12 0.93 0.94 091 0.83 0.90 0.99
+_-3 11 0.85 0.90 0.89 0.83 0.83 0.86
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Table 4.4 Fuzzy Measure Value g(:) of g_('l%k% 8, ofl] Table 45 o 22

Evaluation Factors Based on HFP EE T F olod olF HH'] Fig 42 9}

ST g(X1) 0.462 5]“150212 j:joﬂ 3]*;;: iij },7;}

N g(Xo) 0.281 . _;;l;. ° T e

OHNA g(Xa) 0.147
8IS g(Xa) 0.147
Ol g(Xs) 0.073
SiAIA g(Xs) 0.073
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Table 45 h(:) and g(-) value for F-integral of Pusan port

HAZ  h() =3 g() H7HA|
h(X;) 0.64 g(Xy) 0.155
h(X3) 0.61 g(X1.X3) 0.408
h(X>») 0.55 g(XiX3Xo) 0.618 0.550
h(X5) 0.55 g(XiX3X2X5) 0.754 :
h(Xs) 0.55 g(XiX3X2X5Xs) 0.922
h(X,) 0.47 g(Xi X3 X0 X5 X6 X 1) 1.000
Table 46 The Rank of Physical Distribution Service among World Big 20 Ports
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5 KR F3}vlE 0.900 15 X 3| 3} =l & 0.800
6 Zu] X3} 0.870 16 Eolu =3} 0.770
7 2EHPc3) 0.860 17 7l 53} 0.738
8 A0 0.860 18 223 0.667
9 3323} 0.850 19 u}= 3} 0.5660
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Fig. 4.2 Fuzzy integral value of Pusan port
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