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On the Evaluation of Physical Distribution Service in Ports
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Abstract

It 1s 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 corner 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 4.1 Contents of Survey
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ZA7)17H| 96. 8. 10 - 9. 10

Arsle-&| AF 1 100%, 8 1 33%

A14:43(0.221) > A 243 (0.215) > 44(0.156) >
43(0.152) > 2143 (0.134) > B4 (0.124)

dae] =
Aol Be ubS By olEgk 2
Aol 9le] HrFxle] A& %= (Consistency Index;
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ZF 0.00575, 0.004642 =5 0.1°]3}¢] <33+

ANE y_ﬁv} .
g, A5 g gk 4F& AHP
Heog %dq} A% 7 i—*ooﬂ i F8 &=

RALK - BATEE - FER - BIER

e

o3

Sl
e

2

¢

o

=2

0.226) > A B (0.187) > A4 (0.182) >
(0.149) > AW A4 (0.137) > %

H 2] 41 (0.120)

Fo B
@ yio

o4 A5 5

Ich. olue] 7tx) 9 XﬁJE(CI)S’Jr

).
3o
T
Kl

je]
:
b
3
l‘O‘(
_?1:’
N
i
X L
L !
£
2
iJ

P -2
_/T:
S99 Ade
42 HFPH ol

@ AU A5} 434

ol @tz

HFPH & Al&-38lo] #1204
—/F‘“T_E% A ehs A= AA 1 gt 7
B AFo] gl AASE A
AP% ey 3ldeh

:"‘:

1) Az ag Ae A9 AkE

Bere] A

ol ool e X

Hrrete HYrlskEol A3 s Ejolz)
AHPH 3= 22 HFPAAM =

olehe AL AASTL A7) Wl ol
zapstgich webd B adFelA

FFe] 45 ol=AE FRI] UL

/\4

257 FREE Setanl slstd 4 )

= d% s
7t H7t

bl

T St

=

=

3}

Al & shed =,
He = Table

PPN P Orxiad NS HolM 1A
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A 0 -0.10 -0.12 -0.13
A &4 0 -0.35 -0.20
A 0 -0.53
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Table 4.3 Overall Evaluation Value h(-) Based on Questionaire

U S5 A h()|A A h(2)|2HAA h(3)|A1454 h(@)| =2 A hG)|dA44 h6)
33 15 0.88 0.85 0.71 0.88 0.87 091
s 15 0.64 0.55 0.61 0.47 0.55 0.55
ALz =8 16 1.00 1.00 0.93 0.98 1.00 1.00
712458 15 0.83 0.79 0.70 0.75 0.69 0.77
AN s 16 0.68 0.72 0.69 0.69 0.64 0.65
uh58) 13 0.66 0.60 0.54 0.56 0.52 0.54
a8 15 0.84 091 0.88 0.88 0.86 0.86
S 7 35}ats} 14 0.94 0.96 092 0.83 0.90 0.90
ki o 14 0.85 0.84 0.84 0.78 0.84 0.84
=] s}l & 8 0.80 0.80 093 0.78 0.80 0.84
g2 =38 8 0.94 0.94 0.95 0.98 0.94 091
ZH =g} 9 097 0.99 1.00 1.00 0.96 0.98
=2olnz3} 8 0.83 0.75 0.83 0.77 0.81 0.78
Q== 8 0.81 0.77 0.81 0.85 0.83 0.82
Y~ g3} 8 0.81 0.77 0.81 0.85 0.83 0.82
Fu] x| & 12 0.87 0.94 0.93 0.93 0.83 0.94
EaAgag | 12 0.85 0.86 0.89 0.83 0.78 0.85
o g =3} 10 091 0.86 0.89 0.87 0.86 0.84
Al o] &8 12 0.93 0.94 091 0.83 0.90 0.99
F83 11 0.85 0.90 0.89 0.83 0.83 0.86

3) 53 g9 A4S 4) 7 &k HAHsEA AlEs 934

Z5 3 g()8] AEZA D= Table 4-40 Bl olAboll A A+&F h()Zk F FAMEY 3

Table 4.4 Fuzzy Measure Value g(-) of %(')%k%ﬂ AEat, obfel Table 45 sb e

Evaluation Factors Based on HFP £ TR 5 e, o1 oblel Fig 42

Ze wew w2 AHRg pPFoRY »

ERA g(X:) sza‘i;;-) wRE BAE T 5 a_lu}. e ig}u&f”

= : e 7S whdel] ofsled zhzte] ol

Hats g(Xo) 0.281 2z 24+ qu

OMMA g(Xa) 0.147
NS g(Xa) 0.147
HOIA g(Xs) 0.073
A g(Xe) 0.073
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Table 45 h(-) and g(-) value for F-integral of Pusan port
Az hi) 253 gl) 7}
h(X,) 0.64 g(Xy) 0.155
h(X3) 0.61 g(X, X3) 0.408
h(X2) 0.55 g(X1X3X>2) 0.618 0.550
h(Xs) 0.55 g(X1X3X2X5) 0.754 )
h(XG) 0.55 g(X1X3_X2,X5,X6,) 0.922
h (X4) 0.47 g (X1X3‘X2,X5,XG,X4 ) 1.000
Table 4.6 The Rank of Physical Distribution Service among World Big 20 Ports
S+ g = LEPIN s* 3 g TIIX
1 Ze=g38 0.970 11 R B 2 Pt 0.836
2 Fr2 3 0.940 12 88 0.830
3 A7}z 238 0.930 13 JEL =} 0.810
4 Al o) -3} 0.800 14 HId A E -3 0.810
5 8 F3}w}sk 0.900 15 3z 3™ )8t 0.800
6 28] x| 8+ 0.870 16 Eoln =3} 0.770
7 L FYPe3} 0.860 17 AR A 0.738
8 3% 0.860 18 e 0.667
9 233 0.850 19 uh=8) 0.560
10 a8} 0.840 20 Hx)E) 0.550
z e

$Arere) w17 oA

Fig. 4.2 Fuzzy integral value of Pusan port
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