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Location selection of distribution centers is a crucial task for logistics operators and key decision makers of an organization.
This is a multi-criteria decision making (MCDM) process which includes both quantitative and qualitative criteria. In order to
propose an optimized location selection model, this research suggests a hierarchical group of evaluation criteria : 5 major criteria
with 15 sub-criteria. The MCDM approach presented in this research, by integrating Grey Relational Analysis (GRA) with Analytic
Hierarchy Process (AHP), tends to rectify the overall quality and uncertainty of the values of evaluation criteria. An example
of a location selection case in Korea is illustrated in this study to show the effectiveness of this method.
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Priorities with respect to :
Goal : Priorities of each criteria

Al Land value
A2 Real estate value
A3 Land improvement condition
Ad Expected shipping volume
B1 Accessibility to main roads
B2 Traffic and road facilities
B3 Connection to multi modal transport
C1 Proximity to major customers
C2 Proximity to suppliers
C3 Proximity to the big city
D1 Easiness of hiring employees
D2 Working conditions
E1 Easiness of approval process
E2 Financial and tax support
E3 Environment related regulations
Inconsistency = 0.04
with 0 missing judgments.

047
022
029
185
136
{057
017
.204
033
011
101
014
031
044
068

Sort by Priority

C1 Proximity to major customers
Ad Expected shipping volume

B1 Accessibility to main roads

D1 Easiness of hiring employees

E3 Environment related regulations
B2 Traffic and road facilities

A1 Land value

E2 Financial and tax support

C2 Proximity to suppliers

E1 Easiness of approval process

A3 Land improvement condition

A2 Real estate value

B3 Connection to multi modal transport
D2 Working conditions

3 Proximity to the big city

204
185
136
101

057
047

033
031
029
022
017
014
011

<Figure 2> Priorities of Each Criteria
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Synthesis with respect to:
Goal: Priorities of each criteria

Overall Inconsistency = .04

1. Angnag 334

2. Hewnghae 124

3. Ocheon 213
4. Yeonil 223

5. Oedong 106

Aloke] HA(C) o=
A

3
2 Agkm)E 43

lo

o] Qlggrolth. 1 9 th R A 7)%E <Table 2>
AERE 201395 VFo2 AT AOR HE T oA AHPE BIHE 7FEAES o] &aH, oS Fdted
AAZHANE FEIEF F5it FATFASE mPel  <Table 3>3 2t}
<Table 2> Weights and Consistency Index of Each Alternative Using AHP

Alternative Al A2 A3 A4 B1 B2 B3
1. Angang 0.408 0.244 0.382 0.469 0.369 0.263 0.148
2. Hewnghae 0.115 0.060 0.095 0.134 0.110 0.073 0.079
3. Ocheon 0.146 0.331 0.226 0.236 0.230 0.127 0.250
4. Yeonil 0.063 0.308 0.222 0.115 0.222 0.465 0.474
5. Oedong 0.267 0.057 0.074 0.046 0.068 0.073 0.048
CI 0.07 0.04 0.02 0.07 0.02 0.01 0.04

C1 Cc2 C3 D1 D2 E1 E2 E3
0.413 0.363 0.303 0.125 0.276 0.129 0.286 0.205
0.084 0.127 0.091 0.241 0.109 0.229 0.143 0.110
0.116 0.296 0.148 0.454 0.255 0.262 0.143 0.110
0.339 0.155 0.400 0.134 0.272 0.281 0.143 0.118
0.048 0.058 0.058 0.046 0.088 0.099 0.286 0.457
0.05 0.03 0.04 0.01 0.01 0.04 0.00 0.01

<Table 3> Data for GRA

Alternative Al A2 A3 A4 B1 B2 B3
1. Angang 135 0.244 0.382 12,611 0.369 0.263 0.148
2. Hewnghae 201 0.060 0.095 11.028 0.110 0.073 0.079
3. Ocheon 184 0.331 0.226 12.861 0.230 0.127 0.250
4. Yeonil 210 0.308 0.222 12.889 0.222 0.465 0.474
5. Oedong 160 0.057 0.074 10.472 0.068 0.073 0.048
C1 C2 C3 D1 D2 E1 E2 E3
0.413 0.363 16.925 30788 0.276 0.129 0.286 0.205
0.084 0.127 23.555 37138 0.109 0.229 0.143 0.110
0.116 0.296 20.105 49116 0.255 0.262 0.143 0.110
0.339 0.155 14.125 34115 0.272 0.281 0.143 0.118
0.048 0.058 32.170 16685 0.088 0.099 0.286 0.457
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<Table 4> Results of Grey Relational Generating

Alternative A1 A2 A3 A4 B1 B2 B3
X, 1 1 1 1 1 1 1
1. Angang 1.0000 0.6825 1.0000 0.6001 1.0000 0.4847 0.2347
2. Hewnghae 0.1200 0.0109 0.0682 0.3639 0.1395 0.0000 0.0728
3. Ocheon 0.3467 1.0000 0.4935 0.4365 0.5382 0.1378 0.4742
4. Yeonil 0.0000 0.9161 0.4805 0.4182 0.5116 1.0000 1.0000
5. Oedong 0.6667 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(of c2 c3 D1 D2 E1 E2 E3
1 1 1 1 1 1 1 1
1.0000 1.0000 0.8448 0.4349 1.0000 0.1648 1.0000 02738
0.0986 0.2262 0.4774 0.6307 0.1117 0.7143 0.0000 0.0000
0.1863 0.7803 0.6686 1.0000 0.8883 0.8956 0.0000 0.0000
0.7973 0.3180 1.0000 0.5374 0.9787 1.0000 0.0000 0.0231
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000
<Table 5> Results of the Grey Relational Coefficient
Alternative A1 A2 A3 A4 B1 B2 B3
1. Angang 1.0000 0.6116 1.0000 0.4287 1.0000 0.4925 03952
2. Hewnghae 0.3623 0.3358 0.3492 03205 03675 03333 03503
3. Ocheon 0.4335 1.0000 0.4968 03475 0.5199 03670 0.4874
4. Yeonil 03333 0.8563 0.4904 0.3402 0.5059 1.0000 1.0000
5. Oedong 0.6000 03333 03333 0.2308 03333 03333 03333
(of c2 C3 D1 D2 E1 E2 E3
1.0000 1.0000 0.7632 0.4694 1.0000 03745 1.0000 0.4078
0.3568 0.3925 0.4890 0.5752 0.3602 0.6364 03333 03333
0.3806 0.6948 0.6014 1.0000 0.8174 0.8273 03333 03333
0.7115 0.4230 1.0000 0.5195 0.9592 1.0000 03333 03385
0.3333 03333 03333 03333 03333 03333 1.0000 1.0000
GRA A4t we} WA <Table 3>2] A5E WL <Table 6> Results of the GRA
HH“E sty flste] 1Elo] HARPYE Sk 1570 -
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AueA] 71EE BHSAE etk met A5 [ Hewnghae 03801 5 4
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Sl 0.5 dFo] EA 3T A3E B A 1Y E 19 o 2 g4, 3
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