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A Research Analysis of Hierarchy Process and Delphi Method on 
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Abstract
1. When performing a Course of Action Comparison by numerical analysis, criteria items and 

weight were assigned by the commander or chief of staff. This process causes a lack of 
stringency because of the imperfect nature of considering numerous parameters and often 
results in decision making blind spots.

2. This study focuses on making a model while performing according to Course of Action 
Comparison in Military Decision Making Process (MDMP). With the help of this model, 
commanders can rely on its assistance when making group decision making decision by 
group decision. This model is scientific in its measurements; measure Course of Action 
comparison are based on analysis using  numerical data.

3. The assignments of criteria, weights, and score, were undertaken by Delphi Method and 
Analysis Hierarchy Process (AHP). The consideration and decision making process are 
more comprehensive. With the combination of decision making software, this study could 
establish a decision model and have an advantage over MDMP.

Keywords: Military decision making process (MDMP), Analysis hierarchy process (AHP), 
Delphi method

  (Yu-chen Li)



110      

1 90 6-32
2 

93 2-18

1

2

(Analytic Hierarchy Process; AHP)

(Delphi Method)



A Research Analysis of Hierarchy Process and Delphi Method on Course of Action Comparison in Military Decision Making Process

Defense Journal No.5, Vol.25       111

Defense Journal   No.2, Vol.26   111

3 2-1
4 2-17~19

1

3

4

1

1

1

1

93 2-1

1

3 2(6) 2(6) 1(3)

3 2(6) 1(3) 2(6)

4 1(4) 1(4) 2(8)

1 2(2) 1(1) 1(1)

1 1(1) 2(2) 1(1)

1 1(1) 1(1) 1(1)

1 1(1) 1(1) 2(2)

1 1(1) 1(1) 2(2)

2 1(2) 1(2) 2(4)

13(24) 11(21) 14(28)

93 2-18



112      

5 6-33
6 Miller, G.A, The Magical Number Seven Plus or Minus Two: Some Limits on our Capacity for Processing 

Information , Psychological Rev, Vol.63, (1956), pp.81~97.
7 (AHP) 27 7

78 1~20
8 Saaty, T.L., The Analytic Hierarchy Process (New York: McGraw-Hill, 1980), pp.10~30.

5

7 6

(Independence)

A B

B C A C

(Transitivity)

A B B C

A C A

B B C A C
7

(Dependence)

1971 Saaty

(Analysis Hierarchy Process; 

AHP)

1980 Saaty

AHP Saaty

12 8

(Planning)

(Generating a set of 

alternatives)

(Setting priorities)

(Choosing a best policy 

alternatives)

(Allocating resources)

(Determining requirements)

( P r e d i c t i n g 

outcomes/Risk assessment)

(Designing system)

(Measuring performance)

(Ensuring system stability)

(Optimization)

(Resolving conflict)



A Research Analysis of Hierarchy Process and Delphi Method on Course of Action Comparison in Military Decision Making Process

Defense Journal No.5, Vol.25       113

Defense Journal   No.2, Vol.26   113

9 (AHP) 27 6
78 5~22

10 
92 7 28

11 Saaty, T.L., The Analytic Hierarchy Process (New York: McGraw-Hill, 1980), pp.44~50.

AHP
9

A H P

(Goal) (Objectives)

(Criteria)

(Alternatives)

 

Saaty

7

(Dependence)

AHP 2 AHP
10

(Pairwise Comparison Matrix)

Saaty

A1 A2 An

w1 w2 wn

Ai Aj aij
A1 A 2 An

A=[aij] w1 w2 wn

A=[aiwj] (1) (2) 11

......(1)

  .......(2)

(Priority Vector)

A

2 AHP

(AHP)
27

6 78 92



114      

12 
90 6 13

13 Linstone. H.A. and Turoff.M, The Delphi Method: Techniques and Applications (MA: Addison-Wesley, 1975).

w (3)

......................................(3)

(3) A w

n w Aw=nw n A

w A
12

A

aij=1/aij
A

(Reciprocal)

(Positive Reciprocal 

Matrix)

A (Rank) 1

i(i=1,2, ,n)

max

A

max

A n

n max=n

(Consistency)

n

a i j
wi/wj

aijwi/wj aij
n

max

max n

(4)

  ................................................(4)

n

max n

Saaty (Saaty 1990)

(Consistency Index, CI)

(Consistency Ratio, CR)

(5) CI=0

CI<0.1

(CR) CI RI

(Consistency Ratio, 

CR) CR (6) Dak Ridge 

National Laboratory Wharton School

1-9

(Order) CI

(Random Index, RI) 2

CR<0.1

..............................................(5)

......................................................(6)

(Delphi Method)

13Delphi



A Research Analysis of Hierarchy Process and Delphi Method on Course of Action Comparison in Military Decision Making Process

Defense Journal No.5, Vol.25       115

Defense Journal   No.2, Vol.26   115

14 
92 7 32

15 
91 6 65

16 87
13 33

17 87
7 37

18 
91 7 28

19 
90 6 10

15

Delphi
16Delphi

Delphi

Apollo Delphi

17

Delphi

(Rand Corporation) 1948

18

Saaty AHP

19

AHP 9

2

1 2 3 4

RI 0.0 0.0 0.58 0.90

5 6 7 8

RI 1.12 1.24 1.32 1.41

9 10 11 12

RI 1.45 1.49 1.51 1.48

13 14 15

RI 1.56 1.57 1.58

(AHP)

27 7 78 92
14



116      

20 (AHP) 27 7
78 1~20

21 Vargas, L.G. An overview of the analytic hierarchy process and its applications , European Journal of Operational 
Research, Vol.48 (1990), pp.2~8.

20

(classes)

(Components)

(Independence)

(Ratio Scale)

(Pairwise Comparison)

(Positive Reciprocal Matrix)

(Transitivity)

A B B

C A C

A B B C A C

(Consistency)

(Weighting Principle)

AHP
21

(Reciprocal comparison)

A

B 3

B A 1/3

(Homogeneity)

(Independence)

(Expectations)

Miller(1956)

7

7

n

n(n-1)/2

Saaty Vargas 9

5

3

AHP

Saaty

x 1/x

1 (x+1/x)2 n

x1 x2 xn



A Research Analysis of Hierarchy Process and Delphi Method on Course of Action Comparison in Military Decision Making Process

Defense Journal No.5, Vol.25       117

Defense Journal   No.2, Vol.26   117

22 
92 7 26

23 85 7
22 34

24 (DELPHI)
74 7 22 35

Delphi

5 23

Dalkey

Delphi

Delphi

Delphi

Delphi

Delphi

8 24

3 AHP 

1 (Equal Importance) (Equal Strong)

3 (Weak Importance) (Moderate Strong)

5 (Essential Importance) (Strong)

7 (Demonstrated 
Importance) (Very Strong)

9 (Absolute Importance) (Absolute Strong)

2 4 6 8

Saaty, T.L. & Vargas, L.G., The Logic of Priorities, Boston: Kluwer-Nijhoff, 1982
92 22



118      

25 96 11 http://www.sciformosa.com.tw/products/Expert Choice.
asp

AHP

Expert Choice 2000 Expert Choice 

2000

Expert Choice 2000

500

Expert Choice 2000
25

AHP

AHP

AHP

AHP

AHP

AHP

3

3

3



A Research Analysis of Hierarchy Process and Delphi Method on Course of Action Comparison in Military Decision Making Process

Defense Journal No.5, Vol.25       119

Defense Journal   No.2, Vol.26   119

AHP

AHP

4

AHP

4 5 6

Expert Choice 2000

Expert 

4 AHP

4

1 9

1

1

1

1

1

5

1

1

1



120      

26 Saaty, T.L, The Analytic Hierarchy Process (Pittsburgh, PA.: RWS Publications, 1990).

Choice 2000

5 6

(source data)

Saaty

(Consistency Index, CI)

(Consistency Ratio, CR)
26

(CI)

Expert Choice 2000

7 8

0.02

0.08 <0.1

9

AHP

0.15

>0.1

(CR)

Dak Ridge National 

Laboratory Wharton School

1-9

(Order)

CI (Random 

Index,  RI) 2

CR<0.1

7

6

1

1

1

1

1

1

1

1

1

5



A Research Analysis of Hierarchy Process and Delphi Method on Course of Action Comparison in Military Decision Making Process

Defense Journal No.5, Vol.25       121

Defense Journal   No.2, Vol.26   121

6

7 AHP

8 AHP

9 AHP

AHP CI 0.02

5 2 RI 1.12

CR=CI/RI=0.02/1.12= 0.017 8 AHP

CI 0.08 5

CR= (CI/RI)=(0.08/1.12)=0.07

AHP AHP

9

AHP CI 0.15

6 2 RI

1.24 CR=CI/RI=0.15/1.24=0.12>0.1

AHP

AHP

AHP

AHP

AHP

AHP

10

27

(AHP)

(Delphi Method)



122      

27 88 3-11

(AHP)

(Delphi Method)

10 AHP

AHP

99 02 01
99 02 06
99 03 16

77
143

29 90


