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An Study preference shipper in Pan Yellow Sea
Region

Lee, Myoun Soo

Department of Logistics System,

Graduate School of Korea Maritime University

Abstract

Globalization of the world economy has made trading environment
without  barriers, facilitating the globalized management of

multi-national enterprises, companies have become more competitive or

fallen behind.

This also has been true in shipping:-port industries. A number of
container shipping companies tried Merges & Acquisitions(M&A) of

each other, strategic alliance and securing exclusive terminals.

Some major ports can attract cargo traffic by offering incentive and
specialized facilities. However, When it comes to small-and-medium
ones, it is difficult to attract major shipping companies so that they
strengthen their competitiveness by coastal shipping connected to major

ports.

Also, the vast majority of cargos of Small & Midium(S&M) ports is
related to characteristics of their hinterland and consigners of the

cargos largely influence the ports.
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To improve competitiveness, marketing strategies are necessary for
S&M ports to attract consigners around hinterland, and to strengthen

connection to major ports.

The earlier studies aimed to determine port choice The subject of the
earlier study for determinants of port choice consisted of shipping,
forwarding and operating companies. In this study, Analytic Hierachy
Process(AHP) and factorial analysis for shippers, using container ports

in pan-yellow sea area, were conducted.

Furthemore, existing studies were on major ports, but this study is
on domestic small-and-medium ports. And with the increase of traffic
volume to China, the subject of the study is focused on pan-yellow
sea ones. Therefore, this study is conducted to find ways for minor
ports to achieve competitiveness by researching preference of shippers

around pan-yellow sea ports.

This paper consists of six chapters. The first one describes the
purpose and background of the study, the second one is about
comparative consideration for preceding researches related to port
choice, environmental changes of shipping and port, and deduction of
determinant of port choice. The third chapter describes research model
and detailed method to accomplish the purpose of study. The fourth
one shows outlines of AHP and factorial analysis, and the detailed
process of deducting the importance of hierarchy structure of port
choice determinant. The fifth chapter reviews and draws an incentive
program suitable for shippers using west coastal container ports. The
sixth chapter, at the conclusion, comprehensively reviews the results of
actual proof analysis, suggests implication and proposes breaking and

future directing point of this study.

- viii -



To analyze the port choice hierarchy, factorial and AHP analysis
were conducted based on the survey for shippers using west coastal

ports.

As the result of analysis with 17 factors, 6 main factors, port service,
port operation and geographical condition, connectivity to hinterland,

port cost, accessiblity and facilities were chosen.

Based on this, AHP and correlation analysis of each factor were
conducted. And the results were shown as cost, service, facility,

connectivity, accessibility and operation in order.

In addition, inducement methods of shippers were also found by
focusing on prompt administration, cargo handling processing, and

information network service.

Several ways for incentive program, the most important factor based
AHP analysis, to influence shippers around west coastal port were

reviewed.

As the result of review for the incentive program of domestic
container ports, it was shown that three ports, Gun-san, Dae-san and
Mok-po, offer incentive to shipper while two ports, Pyeong-tak and

Dang-jin, do not.

Therefore, the former three ports need to reinforce the existing

incentive program while the latter ones introduce it.

_ix_
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1~10%] - 203,695,800 69.37%
11~20%] - 89,926,797 30.63%
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ure] FeFo] 307 0 Fete] AAH o Hut tiyste] FAE Y
Wi Aot
[Table I1-9] MA vt =57
=
o 20143 5 | 20159 FFEF | 2016 FEF | gur | = oaqm
\rZak P | S U=
_ﬁLE 2T ©
2~
TT TEU
(TEU) o
No TEU No| TEU | No| TEU | No | TEU °
0~
324 88,325 1 250 3 260 0 0 4 510
499
500~
718 543,125 3 2,223 2 1,481 1 540 6 4244
900
1,000~
299 1,851 3,346,370 32 57,832 70 133,490 47 89,488 149 280,810
3,000~
916 3,786,226 13 55,483 10 38,700 9 34,600 32 128,783
4,999
5,000~
620 3,737,416 5 29,400 8 49,200 0 0 13 78,600
7,499
7,500~
0,099 364 3,137,070 14 122,400 64 578,084 25 231,648 103 932,132
10,000~
79 864,908 4 40,000 16 165,800 11 112,020 31 317,820
12,999
13,000~
147 1,977,342 1 13,800 24 338,350 35 494,350 60 846,500
15,999
16,000~ 16 283,300 5 89,870 30 538,110 7 133,400 42 761,380
total 5,035 17,764,082 78 411,258 227 1,843,475 135 1,096,046 440 3,350,779

A& : Containerisation International, 2014. 10

(@) =4 A=A @R #4335
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[Table 11-10] =W 335 AdH oY F54 4
(241 : TEU)

g} 2010 20113 2012 20133 20143 10¥

e A A A A A
FAF 14,194,334 16,184,706 17,046,177 17,686,099 13,702,654
QA 1,902,733 1,997,779 1,981,855 2,160,797 1,725,947
e 3zl 446,550 529,509 516,999 518,686 391,956
7313 - - 10,410 27,646 15,861
.55 3,615 2319 2,124 1,773 1,286
B 0.2 - - 0.14 0.1
o4 45233 54,591 62,681 63,739 56,153
Sl 104,320 122,385 65,302 42,855 33,621
2y 94,152 98,816 105,196 93,920 74,567
A= 18,120 21,482 19,787 25,083 16,042
T 2,087,890 2,085,222 2,153,818 2,284,835 1,756,015
xg 70,948 129,202 143,480 114,649 65,686
nhik 12,058 7,892 8,470 6,451 4,344
Z13h 91 342 1,198 330 99
ly 335,706 326,882 373,235 385,718 295,461
A 32,910 27,494 39,688 29,836 29,459
MAE 18,274 21,872 19,853 25,367 16,037
A 19,366,934 21,610,493 22,550,273 23,467,784 18,185,188
a4 690,255 805,301 750,178 719,200 556,297
H-& 3.56% 3.73% 3.33% 3.06% 3.06%

B A UEFAHRAE(014. 10), A
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[Table II-9]

o}, B, U

7)ol

7

ZEEER

il

m\l

o

1

= flste =7he

A9 1070 =719

= HHely Ae4dA
boh oF 180 JHe] EUt sbedl Fu Ak
S FolAo} & F Fo IVlE ZASFE T 1804 A
1,899WTEU  7}<Hl|

A Hw

%2 g

eERERS

1,315WTEUR ¢F 69.29% 5 AHelstdth EoldS =9 ¢ 2013 ©]

2 Ao

ARG wrE, glo)lge 20139 RE AHYsIAeS & +

AT
[Table I-11] =78 =W Aol A4
(29 : TEU)
T 20104 20114 2012\ 2013 20149 109
Korea 507,524 547,464 607,369 757,342 619,437
Russia 547,567 683,315 745,300 769,937 521,894
USA 2,502,449 2,640,503 2,774,446 2,753,013 2,147,029
Vietnam 465,828 480,697 503,722 622,001 508,609
India 345,416 408,576 400,281 - -
Japan 2,456,731 2,631,100 2,836,749 3,000,731 2,201,890
China 5,465,934 6,247,767 6,438,983 6,777,633 5,241,692
Taiwan - - - 440,996 382,880
Canada 356,071 386,694 414,039 474,494 391,592
Hong Kong 510,950 508,261 504,435 502,532 352,525
AA A 18,990,994 21,132,367 22,159,946 23,268,865 18,049,710
100 =7}
- 13,158,470 14,534,377 15,225,324 16,098,679 12,367,548
H & 69.29% 68.78% 68.71% 69.19% 68.52%
A7 s EHEFA RAE (2014, 10), AAE
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o] 7pd e oY AMdAS AHEH, F 15709 57}
A" olUE Agstgom, A9 107 I71E gz A
E5FS AAY 9% o2& FEolth ZAH oY AHA

= T3, EY, g3 Fo] Arh d=vAotet Hi=
201137 201298 E5FS 3] AZStAT =3

2 Ates e BF Aol Aol WA Zrketn ATk

[Table TM-12] =7b8 A oY Hel A4 (@ e - G2

(2% : TEU)
T 20109 20114 2012 2013 20149 10¥
Korea 7,195 11,897 11,361 16,387 16,003
USA 10,343 9,087 2,016 756 180
Vietnam 8,901 4,406 2,871 4333 2,591
Indonesia - 1,584 1,401 451 112
Japan 1,662 1,165 - 362 105
China 386,391 457,482 467,512 475,649 348,742
Taiwan - 3,591 - 119 -
Thailand - - 412 199 842
Philippines 10311 15218 22,151 15,791 17,967
Hong Kong 6,847 4,060 4259 4,287 5,337
AA & 434,358 511,421 514,392 518,686 391,956
101;;?7} 431,650 508,490 511,983 518,334 391,879
H& 99.38% 99.43% 99.53% 99.93% 99.98%

AL Aeqs

T4 HAE((2014. 10), A
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=7h8 Aeoly AAAL Anw, F 1579 e o
g Aestgon, 491 107 FHE Gyos AP 2

HoluY EF5#F2 AA 9% o2& FFolt;. AH oY imgao]

E2 VIR E T, %, A5 SOl Urt o, JAEH Ao} H JJrﬂ
= o= 20139 20129 5H A3 =ed2 glod, WEdS tid
o2 20103 5E e ol|YE Asity £ I ddese T A
Bloly A &Fo] A Frhstar
[Table II-13] =7PE HH ol A2 A (th4kad)
(%% : TEU)
T 2010 2011 2012 2013 20143 104
Korea 10,910 16,109 24,165 26,958 20,267
Vietnam - 1,814 3,858 5482 5,740
Iran 123 121 59 - -
India 1,941 882 323 - -
Indonesia 255 1,517 1,413 144 246
China 25,780 27,309 22,624 21,566 22,259
Taiwan 38 101 32 25 91
Thailand 214 770 313 452 975
Pakistan 292 208 - - -
Hong Kong 5,552 5,608 - 9,104 6,573
A A 45,201 54,439 52,934 63,739 56,153
101;7;?7} 45,105 54,439 52,787 63,731 56,151
H & 99.7% 100.00% 99.72% 99.99% 100.00%

A% e

FoHE 54 WAL (2014, 10), A €]
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o] w7 e MEdAe AHRH, F 10719 H7HE o
Feoz AeelvuE Attt TAEde] A, T5, d8SE dder A
£2Q AHIHE Adsta o, FHolr ol FF Y EAe T 1
9] =7+ e ze AL R HHCIWE At 18 U
ALEE 20108 Wil 20110l = F7betl o Ak asta vk

[Table 11-14] =78 ZH oY A2 A 4 (4}

(%% : TEU)
T 2010 2011 2012 20134 20143 102
Korea 4,299 5,795 1,504 1,105 1,041
Russia - 600 80 - -
Malaysia 1,016 - - - -
Singapore 1,438 - L - -
Iraq 76 - - - -
Indonesia 17 10 22 - -
Japan 266 211 243 29 2,189
China 67,921 84,412 52,470 41,721 30,381
Thailand 1,260 3 - - -
Hong Kong - 33 - - 10
A EA 76,293 91,064 54,319 42,855 33,621
102}:7} 76,293 91,064 54,319 42,855 33,621
H & 100.00% 100.00% 100.00% 100.00% 100.00%

A7 S e R WAE (2014, 10), A

_21_



Zxge] Shd AHeoly AYdEe AHn 14709 271E o
gog AdolUE Aetgth Bxge] Ag, YBFH FIL fgo=
A& A oHE AEsta glom, #4edy FYsHA Fotel, F
T B YAt 5 1 ¢ FUHE e EeE AE R AHCWE A
At 183 S AbEEE 20109 FE 201297k = ZHAEH o,
2012 thH] 20139l AP EE o] S7FskAh
[Table I1-15] =718 AEolu X8 d (22
(&9 : TEU)
T 20103 20113 20123 2013 20149 10¥
Korea 11,576 7,329 5,988 6,143 3,687
Malaysia 1,456 93 - - -
Vietnam - - - - 160
Singapore 807 78 - - -
Indonesia 6,359 82 - - -
Japan 6,090 4,487 4,153 3,651 3,196
China 586 4,660 2,538 3,609 2,042
Taiwan 535 77 - - -
Thailand 1,914 546 - - -
Hong Kong 592 - - - -
AA A 30,316 17,445 12,680 13,403 9,085
102:7} 29915 17,352 12,679 13,403 9,085
H & 98.68% 99.47% 99.99% 100.00% 100.00%

A8 HeFTE

FARAE (2014, 10), A&
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SHA
2,545,654
209,719
81,438
40,156
27,809
27472
22,382
13,613
7,900
4,609
2,990,345
2,980,752
99.68%

(29 : TEU)

20143
403,424
40,998
17,967
8,491
5,490
6,583
180
358
1,817
91
485,399
485,399
100.00%

Aol H el
20134
542,545
50,593
15,791
9,815
4,042
9,104
756
595
651
144
634,036
634,036
100.00%

20124
545,144
43,018
22,151
6,729
4396
2,016
2,836
725
32
627,509
627,047
99.93%
— 23 —

573,863
41,130
15,218
6,220
5,863
5,641
9,087
3,193
1,319
3,769
667,285
665,303
99.70%

20114

20109
480,678
33,980
10,311
8,901
8,018
6,144
10,343
6,631
3,388
573
576,116
568,967
98.76%

[Table IT-16] 7Fth4:

USA
e}
=

Indonesia
Taiwan
AA &

Korea
Vietnam
Japan
Thailand
441 10t

China
Hong Kong

Philippines
=7F 3
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14371 9] AZ Ao S48 WHEEo EA4S gebstr] Hste] &4

AP AAEAT 8448 Q1 E A (Exploratory Factor Analysis)<

= 718 R0l Azl WAEA e S4e

gAste] B4 e JHEoud Y B 72 T TR FUHA

AT ot =3k 2 dFolA AR AdAls dES
B

X (Principal Components Analysis) 35 -&
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o 9

>
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el

=

£t A I AA e AZS H (Varimax)= B3, 53 A3
i (Varimax) o ARZEel Y& AFEY Eahale
o

JJEH 2 o=y Am el o4 /le 89l F-=(Multiple Factors)”}
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[Table IV-2]&= Kaiser-Meyer-Olkin®] &2 %

sampling adequacy)®X W8 GHATEY o3 AGAATFEY TS
Hlalshs A seolth o] gho] 5% SAMTE AWl FEHA FAL
glo] EAEES UehdATh Kaiser(1974)°l SJAstA KMO =9 @& %
seAlE FRe=E 0908T 2 A$(marvelous) 0.80~0893 A
(meritorious), 0.70~0.79%] 73-%-(middling), 0.60~0.69%1 7d-F-(mediocre)
0.50~0.59¢! 73 -9-(miserable), 0.5°]3t5 RBFo}=o]7] 3l=(unacceptable) 7
T2 BFSIAT F, o] S5 o] Ao 8RS AT WHEEe
AAol FA EFE Yeith B £49 7% Kaiser-Meyer-Olkin g%©]
081524 ZAWyS Atoldll dAHoR FTHA FA8RA] EAF=
o F A} EZE Bartlett®] T34 (sphericity)e] ko] p-value < 0.001E
o Fomg ARINES 7143,

~
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[Table IV-2] KMO<} Barlett 4
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[Table 1V-3]

9] FZ 3k (extraction)©]

Eay

o
o}

X
pi)

il
N

(initial) 2}

1

Nt
i

71

+

Ail+Ai2+. .

ol

Ho

o)
+

B ATl SAF

s},

O

X
&

0.758, &+ g

Kol
| .

AA RSk AA

5
T

H| o] B+ 0.788, Hi

- 44 -



[Table IV-3] &% 3+ F54

Ev =
A7 e Bf 1.000 0.788
EHugd w3 1.000 0.569
st A ¢ AT 1.000 0.769
WEFEETe] AAA 1.000 0.725
| EgA] o] FTZ7HE 1.000 0.872
Wl S A TR AAA 1.000 0.758
gz HEA 1.000 0.914
FETEe] A 1.000 0.900
ke A= 1.000 0.858
Hud G 1.000 0.845
AEFA A2=H 1.000 0.739
stEA g 41454 1.000 0.808
FAA T NEA 1.000 0.866
FIRIAE BA = 1.000 0.806
WEEF vl& 1.000 0.851
st R g vl§ 1.000 0.846
sHESIE vE 1.000 0.609
[Table IV-4]&= 7t 8219 Aw 4t explained variance)o. =4 H]& %

e sy adle] AAHOE FoF gUE 1A

fgle] AA wolo] Ha AL FUEF AaG A

sojof @tk 2 RS Zolth. UutHow AH e} ol

H Bk v go] HE 50~60% AEE Hojof drha AR
!
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[Table IV-5] 891" &A=

T& ) [ 2913 £9l4 2915 22l6
FAA T A&A 0.902 0.050 0.077 0.148 0.094 0.118
stEAE 444 0.837 0215 0.171 0.104 0.144 -0.008
FIRIAE BA = 0.833 0.027 0.016 0.144 0.104 0.282
ARFA A" 0.662 0.437 0.263 0.079 0.147 -0.116
Hujd Sguy 0.114 0.867 0.161 0.141 0.113 0.147

gare] A= 0.161 0.781 0217 0.253 0.217 0.253
sHEEA A 9 A 0271 0.651 0.050 0.303 0.353 0.232
Hj S S@A] FTZ7F 5 0.076 0.037 0.909 0.114 0.128 0.099

Hﬁigjzgq 0.195 0.095 0.833 -0.007 0.116 0.051

W%Zjﬁjﬂﬂ 0.059 0.209 0.809 0.091 0.092 0.081

SR vg 0.148 0.082 0.062 0.896 0.096 0.037

WEEE HE 0.176 0.087 0.066 0.890 0.094 0.083

EYE vE 0.050 0.365 0.080 0.674 0.078 0.079
FETEY] TFA 0.154 0.229 0.154 0.104 0.884 0.088
gz HEA 0.182 0.185 0.206 0.155 0.872 0.142
Adzn e B 0.123 0.228 0.224 0.175 0.081 0.796

Huld |3 0.179 0.405 0.002 -0.013 0.300 0.532
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2 A&nst ¢ (Cronbach’s a) A

W

H}
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-6]~[Table IV-11]o]t}. 18]aL 67FA] 8 2%l of

Cronbach’s a AlFgko] EF 060|402

al

&
a1
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[Table IV-6] £.21 19| th

el
A=

]

Cronbach
s

0.490
0.602
0.823
1.000

0.554
0.744
1.000
0.823

0.736
1.000
0.744
0.602
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1.000
0.736
0.554
0.490

s=3g
A

0.886

11) SPSS w+7¥(2009)
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[Table IV-7] £.¢1 20| th

0.646

0.795

1.000

0.808

1.000

0.795

s A A o}
71

1.000

0.808

0.646

i

s A A o}
71

Ejd

s
jons

@O
ol

Cronbach
&3

0.858= uEMSTE 2t

Fike

h e,
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Algtrel AA G o
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[Table IV-8] £.¢1 30| t

0.554

0.732

1.000

FTZT =

0.715

1.000

0.732

1.000

0.715

0.554

i

FTZ1t =&

Cronbach

%t

0.858
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Q9 6o BFE= AAANY BeEF D EHE WA ik
Cronbach’s a AlT%k2 05172 6714 8207FH 7H8 @A Yebyth. 7+
Zro] AA#AAE [Table V-11]3 Zom AdAn]e] HG49 EHud &
Aol F#AASLT7F 0495 YERN L Ao Z FolAo] dtta JAGTE
Jdth ZF gR1E9 EAS AHHEYA gFEo] Iuks o] &dlr] g It
Aldol Fasks &+ AT
[Table IV-11] 821 60 Tt A= HZF
Cronbach
2 AR 9] B Elvd ®A
ot T ] 19] B{F 2kl
A7) o
! ZiH 1.000 0.349
By
0.517
EHujgd H3a 0.349 1.000
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43 AHPEA 9] 71&

%_
Saaty(1977)7} AIFs AHP 7]'Holth. AHP 7|'H-2 &H9 Aer|&3 o
AtE BFrHd = A= Wy, 53 FFA Y &
A a7k uHE & UAnh. £ Frhe] =84 dades FEY F U

=
L AAe AR Aok webd B ATdAE FEe Be ol AdAuy
A

(1) AHPEA S /IdH A9

AHP(Analytic Hierarchy Process)x= Saaty(1977)° ¢lste] W= AL
™, Harker(1987)= AHPE UT<7F Fojstes a2 e A0 SlojA
AHEE T Ade 8% YAPE B A Y E(decision-aiding methodology)
ojg}al dF3th H3h, Saaty(1987)°] ATolA = AHPE AHAA A &
ol o3 oJAFEAZEAE Tabled skl thetel] gt 5 8 = (priority)E 7H
Letr] et Als &2 UWEHND 7=2E AHgste BaUlE AAEAR
2 (Multi-criteria decision model)°] 2}l A ojstth. welA] AHPE oA
AR o] A5 FZ3H(Formulating)dtal &4 (Analyzing)dt7] 93 2 &3

oJWA MELA ¢ el ¥ & Utk

12) ZEloludnte] Az Fd S g5l bl a3 A+, L4, 2005
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(2 AHPEA ] A =7A1)

AHPE #5% 9 tHEe el B %o Hrlshs sy

2 Saaty?] ol ¥k Fi Atk AHPY 71E4< dE= ge9 4

48 1: o] ¥¥la(Reciprocal comparison), YJAFAA A}l F ool gk
ol w7} WEA ThsdoF stH, T AEE YEld &

48 2. 524 (Homogeneity). 584898 A=+ HE S ol Hal

2 AxE T3l Tabled = ofoF 3T}
Z afj % o(RE 1 jE A)

Al 3: ZH A (Independent). HTHZQ FoEE H7lst=s a1 &
dolug &SR AA A2 A-dAo] glojof It
=, aij = airaj (E= L j € A)

¥8l 4: 71U (Expectation). AlSTZ2E JAMEA A8 ZE AG
= ¢ASA 2= 7/i o= M

%, 2aij =1 (EE 1j € A)

oA AFH e A= AHP/F O JAEAREZAE ATHoE 3
sl s Adsty, @ #Yil(pairwise comparison)] FEIE HTES o] F
o] MittE AL AWsty vt E3] AHPE HluthdS &S YA o
GeHA Fo N BT JARAEAE TEsAZon, AREY HRA
ge8S FHAA

13) (D~(4) A&4, 2005, W& A7z
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(3) AHPE4{ ¢ A4t #73

o o, 8 AR A FAT ofE JAEAATE 22 iE 89l g
thsl Hbste] viA8 e E(Numerical assignment)©]2tal stH, AHP7]H &
Folzl Sl thall #(Pair)e] ©HE ®lwstr] wjZol, Wugk Ay
(Square matrix)< °©lE Zo|th. ®eF AE 9 #&
olgtal AeoJstal, =7|E nolzbal GOttt ofu
AHPZ71H & ofgfjol AAIZE F/d3} 74 (Synthesization process)©] 2t Al

°

=

ghop Rthe] oA A FHodatd, 9l jol e 29l 19 WA
0,59 BTG (Means)S A HA o) wgghoz o] &),

siggkel AW AdIA Zh jE(Column)ol e FHe TR 5,7k A4
o Qo sl & vebArt shd, ofe (1)F 2ol ekl & Sith

N
I
g
E
=

FE AA A 84%(e)ES E(Column)®] SFOZ vUEth V,E
18b 22 At A3E yEhdgal sk, ok ()¢ 2ol vEd 5 9l

gt S QA (Priority index) #k& T37] st 2k 3
(row)E = ?é%@r% H|Z %k (Normalized weight)®] %< T3t P,

29l 19 F8A 5 (Priority index) #tolztal Bolgthd ofef (3)3 ol
Uetd 4 Sl

B n ‘//J 3

P, = - ©)
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= I
& (Consistency ratio, CR)2] A4t & ofefjo} Ao} =
° 7—].' Zre] d(Column)oll thal 1 el s3It T 8 A5 (Priority Index)
s

Z
He B F BT AW Fo AR FYm « ) TR gy A
A AR HLB)S ok (4)sh 2ol U 4 Utk oln A= PLB
g JAExRdolaa
|b1| |p1011 Bl TP e +pna1n|
B= |b2|: |1’?1021+1’92@22Jr +p7102n| (4)
|bn| |p1anl +p2(L"2 T+ +pnann|

el A3E 7HA 3, I B4 A 4 (Consistency Index, CR)> CR = CI/RI
of Akl gste] & F dem, 7|4 RIe F2H9 A9 (Random
Index)d] #telth. RIZES Hlwsfol 2 Q8<1=2] 7o st Fr=EHA
[Table IV-12]ell A A= o] Slth

[Table IV-12] RI(Random Index) %%

n 1 2 3 4 5 6 7 8 9 10 11| 12| 13| 14| 15

RI | 000| 000| 058 | 090 | 1.12| 124 | 132 | 141 | 145| 149 | 151 | 148 | 156 | 157 | 1.59

™ n = 50|94 RI = 1.120]t}. Al4HE

H A aE FE] A <l (reasonable) Y#AFES Z= A
9T T Al (tolerable), 1 ©]%

2 AAeth(Saaty & Kearns, 1985). RFefol| <

ARG A7} A o eheEtA dAHdS FAFTHE, Amax = NoJ
H 1 A3 CI = 0°] Ak AT AEAGATE Aujaol A Aol ¢l

Ll
e
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°

b acloz 74

°

[e)

=

3, 1771e 891

AHP7} AR A 74 o) A

AT} Keeney Raiffa(1976) SA AHP2] o] g
oA AH mdo] zt

otH Amax > No| ZHt}.
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