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Abstract

Decision making using the Analytic Hierarchy Process (AHP) is used to solve complicated
problems and is easy to understand. Principle of AHP resembles the process of human thought. In
this paper, AHP is applied in supplier selection by using 6 decision conditions and 6 suppliers. An
approved questionnaire was used with a person who involved about purchasing. The results
showed that main factor affected to supplier selection was the price, 37.18 % of weight value.
Then, technical ability was analyzed and maximum weight value was 34.79 %. Maximum weight
value in factor of price was 44.85 %. The factor of quality and guarantee policy had maximum
weight at 31.40 %. Maximum weight value of delivery was at 35.73 %. Financial and creditability
had maximum weight at 38.28 %. Communication and service had maximum weight at 33.28 %.
The proper supplier was analyzed from each factor. The maximum weight of the proper supplier is
at 22.80 % that related to the price factor. In this case, AHP could solve the problem of supplier

selection and give a high benefit in decision making.

Keywords: analytic hierarchy process; supplier selection; decision making
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Table 1 Index of item objective of experts for supplier selection

Scores

Meanings

+1  |If the expert is sure that this item really measures the attribute.

0  [if the expert is not sure that the item does or does not measure the expected attribute.

-1 |If the expert is sure that item does not measure the attribute.
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Table 2 General data analysis of research participants

1 2 3 4
Sex Male Male Female Male
Age 32 30 26 24
Education Master's degree Bachelor's degree Bachelor's degree | Bachelor's degree
Job position Management Managing director Personnel Personnel
Responsibility Production  |Organization management| Procurement Production
Experience 6-10 Years 3-5 Years < 3 Years < 3 Years
Objective Ciiterls Supplier Table 3 Comparative scale of comparative
Z 2; discretion priority calculation [10]
‘ S Ao Verbal Judgments Intensity
Cy Aq
Cs A Equal Importance 1
Ce As Moderate Importance 3
Figure 1 Structured AHP model [9] Strong Importance 5
Very Strongly Importance 7
6.2 Mynzidadeiifinadainnainig Extreme Importance 9
anduladengddwauinghudmiunannszaau Intermediate values between the | 2, 4,
I GUGEN two adjacent judgments 6,8
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Table 4 A comparison of criteria for raw material suppliers

Criteria G G, G Cq Cs Cs
G 1.00 0.25 0.50 1.00 1.00 3.00
G, 4.00 1.00 3.00 3.00 3.00 6.00
(o 2.00 0.33 1.00 5.00 4.00 6.00
Cq 1.00 0.33 0.20 1.00 0.50 1.00
Cs 1.00 0.33 0.25 2.00 1.00 6.00
Ce 0.33 0.17 0.17 1.00 0.17 1.00
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Table 5 List of Rl values [13]
n 3 q 5 6 7 8 9 10 11 12 13

RI | 0.58 0.89 1.12 1.24 1.33

1.40 1.45 1.49 1.51 1.54 1.56
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Figure 2 Chart for priority weight of main criteria
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Table 7 Technical ability analysis for selection of raw material supplier

Supplier Ay A, As Aq As As Weight
A 1.00 1.00 5.00 4.00 5.00 5.00 31.84
A, 1.00 1.00 6.00 6.00 5.00 5.00 34.79
As 0.20 0.17 1.00 4.00 3.00 0.50 9.80
Ay 0.25 0.17 0.25 1.00 2.00 0.33 5.58
As 0.20 0.20 0.33 0.50 1.00 0.14 4.14
Ag 0.20 0.20 2.00 3.00 7.00 1.00 13.84
40 34.79 50 44.85
31.84
30 40
30
o 20.62
X 20 5 19.08
& 13.84 = 50
10 558 414 10 587 4 6.68 I
O l - -
Al A2 A A5 A6 Al A2 A3 A4 A5 A6
Suppller Supplier

Figure 3 Chart for priority weight of technical
ability

analysis

Table 8 Financial analysis for selection of raw material supplier

Figure 4 Chart for priority weight of financial

Supplier Ay A, Ay Ay As Ag Weight
A 1.00 4.00 0.14 0.13 1.00 0.17 5.87
A, 0.25 1.00 0.13 0.13 0.33 0.17 2.90
As 7.00 8.00 1.00 0.25 5.00 0.50 20.62
Aq 8.00 8.00 4.00 1.00 6.00 4.00 44.85
As 1.00 3.00 0.20 0.17 1.00 0.50 6.68
Ag 6.00 6.00 2.00 0.25 2.00 1.00 19.08
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Table 9 Analysis of quality and product warranty policy for selection of raw material supplier

Supplier Ay A, As Aq As As Weight
A 1.00 1.00 6.00 5.00 2.00 2.00 31.40
A, 1.00 1.00 2.00 3.00 4.00 2.00 24.78
A, 0.17 0.50 1.00 3.00 4.00 1.00 14.22
Aq 0.20 0.33 0.33 1.00 3.00 0.33 7.7
As 0.50 0.25 0.25 0.33 1.00 0.25 5.95
As 0.50 0.50 1.00 3.00 4.00 1.00 15.87
40 40 35.73
31.4 31.03
30 24.78 30
20.87
XX 20 14.22 15.87 X 20
7.77
10 I 295 10 40 4.08 4.27
0 H = o, - -
Al A2 A3 A4 A5 A6 Al A2 A3 A4 A5 A6
Supplier Supplier
Figure 5 Priority chart of quality and product Figure 6 Chart of weight for delivery analysis

warranty policy analysis

Table 10 Delivery analysis for selection of raw material supplier

Supplier Ay A, As Ay As Ag Weight
A 1.00 0.14 1.00 0.14 1.00 0.13 4.02
A, 7.00 1.00 7.00 2.00 7.00 2.00 35.73
As 1.00 0.14 1.00 0.17 1.00 0.13 4.08
Aq 7.00 0.50 6.00 1.00 6.00 0.33 20.87
As 1.00 0.14 1.00 0.17 1.00 0.17 a.27
Ag 8.00 0.50 8.00 3.00 6.00 1.00 31.03
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v A D) v a v o A & v v w oA A v
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Table 11 Financial and reliability analysis for selection of raw material supplier

Supplier Ay A, As Aq As Ag Weight
A 1.00 3.00 5.00 4.00 5.00 4.00 38.28
A, 0.33 1.00 5.00 5.00 5.00 4.00 27.87
As 0.20 0.20 1.00 0.33 4.00 0.33 7.05
Ay 0.25 0.20 3.00 1.00 4.00 1.00 11.36
As 0.20 0.20 0.25 0.25 1.00 0.25 3.90
Ag 0.25 0.25 3.00 1.00 4.00 1.00 11.54

50 40

40 38.28 P 26.9

“ 27.87 30 :

- £ 20 17.55

20 205 11.36 11.54 10 7.66 7.39 7.23

10 : 3.9

0 m B . EEE

Al A2 A3 A4 A5 A6 Al A2 A3 A4 A5 A6
Supplier Supplier

Figure 7 Chart of weight for financial and
reliability analysis
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Figure 8 Chart of weight for communication

and service analysis
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Table 12 Communication and service analysis for selection of raw material supplier

Supplier Ay A, As Aq As As Weight
A 1.00 3.00 3.00 3.00 3.00 3.00 33.28
A, 0.33 1.00 3.00 4.00 4.00 4.00 26.90
A, 0.33 0.33 1.00 1.00 1.00 0.33 7.66
Ay 0.33 0.25 1.00 1.00 1.00 0.33 7.39
As 0.33 0.25 1.00 1.00 1.00 0.25 7.23
A 0.33 0.25 3.00 3.00 4.00 1.00 17.55

Table 13 Selection analysis for suitable raw material supplier

Criteria (@ (@ G (@ Cs Ce
Weight
Supplier 0.10 0.37 0.27 0.08 0.14 0.05
A 0.32 0.06 0.31 0.04 0.38 0.33 20.89
A, 0.35 0.03 0.25 0.36 0.28 0.27 19.03
As 0.10 0.21 0.14 0.04 0.07 0.08 14.10
Ay 0.06 0.45 0.08 0.21 0.11 0.07 22.80
As 0.04 0.07 0.06 0.04 0.04 0.07 5.69
Ag 0.14 0.19 0.16 0.31 0.12 0.18 17.50
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