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The Effect of Judgment Scales of AHP on Technology Valuation in
Offset Program
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Abstract AHP is an efficient method for objectively evaluating complex problems with multiple
evaluation criteria. For this reason, AHP is used in various fields. AHP simplifies the problem through
the hierarchy structure and calculates the weight for each criterion through a pairwise comparison. This
makes it easy to apply to decision-making problems. In the Korea Research Institute for defense
Technology, the opinions of experts are reflected using AHP to evaluate the technology valuation in
offset programs. The nine-point scale proposed by Saaty is commonly used to compare each criterion.
In addition to the nine-point scale, various judgment scales have been proposed to obtain results that
match the intentions of the survey respondents. Therefore, in this study, AHP results were compared
using three judgment scales: integer, balanced, and geometric. The comparative studies were conducted
over logical consistency through CR values, weight values through pairwise comparison, and final AHP
evaluation results. This comparative study examined the effects of scale selection when AHP was applied

to the valuation of an offset program.
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Table 1. AHP Judgment Scales

Scale Type Scale Function $ (1)
Integer Scale S=x
5+0.5(x—1
Balanced Scale §= 5— 0.5E,T, _ 13
Geometric Scale s = ( Vg)l -
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Fig. 2. Weights for judgment scales
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Table 2. Comparison of CR values according to
judgment scales

Criteria ]usdiiesnt %ARV e\legii Percentage
Integer 0.0528 Ref.
Q1~Q3 Balanced 0.0081 15.53%
Geometric 0.0103 19.51%
Integer 0.0672 Ref.
Q11~Q13 Balanced 0.0141 20.96%
Geometric 0.0182 27.15%
Integer 0.0556 Ref.
Q21~Q23 Balanced 0.0072 13.02%
Geometric 0.0098 17.69%
Integer 0.0806 Ref.
Q31~Q34 Balanced 0.0253 31.33%
Geometric 0.0292 36.19%
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Table 5. CR distributions on sub-criteria Q21~Q23

CR Value Frequency CR Value Frequency
Integer Balanced | Geometric Integer ‘ Balanced l Geometric

0 12 12 41 0 13 13 34
0~ 0.03 9 50 22 0~ 0.03 14 48 30
0.03~0.06 18 1 0 0.03~0.06 10 3 0
0.06~0.09 9 0 1 0.06~0.09 6 0 1
0.09~0.12 8 1 0 0.09~0.12 12 1 0
0.12~0.15 9 0 0 0.12~0.15 10 0 0
015~0.18 0 0 1 015~0.18 0 0 0
0.18~0.21 0 0 0 0.18~0.21 0 0 0
Over 0.21 0 1 0 Over 0.21 0 0 0

Table 4. CR distributions on sub-criteria Q11~Q13

Table 6. CR distributions on sub-criteria Q31~Q34

CR Value Frequency CR Value Frequency
Integer ‘ Balanced | Geometric Integer ‘ Balanced | Geometric

0 11 11 34 0 6 6 12
0~ 0.03 11 50 29 0~ 0.03 9 42 29
0.03~0.06 12 2 0 0.03~0.06 10 8 15
0.06~0.09 7 0 1 0.06~0.09 8 4 6
0.09~0.12 6 1 0 0.09~0.12 11 4 2
0.12~0.15 17 0 0 0.12~0.15 18 0 0
015~0.18 0 0 0 015~0.18 3 1 1
0.18~0.21 0 0 0 0.18~0.21 0 0 0
Over 0.21 1 1 1 Over 0.21 0 0 0
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Table 7. Comparison of weight difference for
judgment scales

Criteria Judgment Scales Weight Difference
01~03 Balanced 0.1159
Geometric 0.0712
011~013 Balanced 0.1088
Geometric 0.0714
Balanced 0.1077
Q21~Q23
Geometric 0.0686
Balanced 0.0897
Q31~Q34
Geometric 0.0573
Final Weight Balanced 0.1145
(Q11~Q34) Geometric 0.0728
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Table 8. Comparison of valuation results for
judgment scales

Integer Balanced Geometric
Valuation Score 0.8382 0.8276 0.8314
Difference Ref. -0.0106 -0.0068

Table 9. Valuation results distributions for judgment

scales
Valuation Score Frequency
Difference Ratio(%) Balanced | Geometric
0.05 ~ 0 11 10
0 12 12
0~ -0.05 35 40
-0.05 ~ -0.1 4 2
-0.1 ~ -0.15 2 1
Under -0.15 1 0
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