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ABSTRACT

For years, police organizations are in favor of criminal investigation against crime
prevention while evaluating their performance efficiency. This misleads to the emphasis on
criminal investigation rather than on crime prevention in their activities. Therefore, this paper
aims at building amodel of assessing efficiency in order to balance both of them. We apply to
the Data Envelopment Analysis (DEA), which is a mathematical programming approach
widely used in assessing relative efficiency within a group of Decision Making Units (DMUSs),
to evaluate the efficiency of criminal investigation and crime prevention among 23 county (or
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city) police departments in Taiwan in 1997. Several focuses are emphasized in this study. We
first show how to use official data and results of questionnaires as input and output to assess
efficiency of criminal investigation and crime prevention with DEA, and then combine
Analytic Hierarchy Process (AHP) with DEA to set bounds on factor weights of the DEA
model. We find that such a model is useful in distinguishing the performance efficiency of the
units considered. Furthermore, the method applies to the AHP to set bounds on factor weights
in DEA and consequently reduces the number of efficient units. Therefore, we might transfer
arelative efficiency assessment model of DEA into a model of absolute efficiencies by using
the AHP.

KEYWORDS: Criminal investigation, Crime prevention, Efficiency Assessment, Data
Envelopment Analysis, DEA, AHP
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DEA
DEA
DEA AHP
DEA DataEnvelopment Analysis, DEA Charnes Cooper Rhodes 1978
( CCR ) Farrell(1957)
CCR n (Decision Making Units, DMUs)
m S o DMU m Xio(i =I,..., m) S
Yro(r=1,...,9) DMU ho Vi
Ur ho= /
() € (non-Archimedean quantity)
10° Ur, Vi Y i DMU
r Xij j DMU [
D UV
Max h, ==
Zvi Xio
i=1
subject to: S M
2. Yy
=<1
2V
i=1
O<e<u,0<e<v,i=L---mr=21--,sj=L---,n
DEA
Xi Vi DMU DMU U Vi
Vi, | ho (1) DEA DMU
DMU DMU
(ur, v) 1 DMU
DMU
DEA DMU
( 9 )
Q) (fractiona programming )

Charnes (1978)
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Max h,= 3" u, ¥,
r=1
ubject to

Dovix=> Uy, 20 j=1...,n
i=1 r=1

2 ViXo=l

i=1

u=e>0r=1---s
V,2e>0,i=1---,m

(2) 1

( n+s
2 (dual problem)
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Min 0, —s[zm:sl’ +is§]
i=1 r=1

subject to:

eOXIO_z}\’jXI] _SI_ =O’i=l...’m
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X, =X, —S
Yo=0 Yo+
(4) Xo X
X XX, Y=Y, Yo DMU
Charnes & Cooper, 1985
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BBC CCR
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Analytic Hierarchy Process, AHP Thomas L. Saaty 1971
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86
DEA
(1)
stratified sampling (clustered sampling)
4477
2732
2)
83
( A)
3)
a 2
2
660 392 59.39% 198 128 64.65%
98 72 73.47% 80 58 72.50%
286 156 54.55% 80 22 27.50%
88 66 75.00% 80 17 21.25%
110 60 54.55% 80 58 72.50%
264 126 47.73% 80 56 70.00%
264 180 68.18% 198 120 60.61%
110 84 76.36% 80 66 82.50%
154 120 77.92% 14 99 64.29%
123 93 75.61% 550 270 49.09%
220 150 68.18% 256 195 76.17%
264 144 54.55%
(b) 1448 53 1284 47
() 29 770 28.18% 30-39 1063 3891% 40-49 573
2097% 50 326 11.93%
(d) 256 9.37% 774 28.33% 801
29.32% 901 32.98%
(e) 163 5.97% 273 9.99% 191 6.99%
242 8.86% 72 2.64% 523 19.14% 9
0.33% 253 9.26% 402 14.71% 232
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8.49% 453 16.58% 81 2.96%
22 17
( A) Likert
(I'sotonicity)
Pearson 86
(Golany & Roll, 1989 82 )
86
Spearman’s
DEA
3
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DEA
IDEAS
IDEAS CRS
Output Orientation
DEA 86
4 86
U
BCC IDEAS
VRS BCC
5 86
4 86 )
0

01 0.76 1.31| 06,15 0
02 0.66 153 | 06,11,15 0
03 0.86 1.16| 06,15 0
04 0.76 1.32| 06,15 0
05 0.84 1.19| 06,11,15 0
06 1.00 1.00 06 20
07 0.79 126| 06,15 0
08 0.71 141| 06,15 0
09 1.00 1.00 09 2
10 0.88 1.13| 06,11,15 0
1u 1.00 1.00 1 7
12 0.89 1.12| 06,15 0
13 0.67 149 | 06,15 0
14 0.53 1.87| 06,15 0
15 1.00 1.00 15 19
16 0.25 399 | 06,09 0
17 0.51 195| 06,15 0
18 0.63 158 | 06,11,15 0
19 0.52 1.94| 06,11,15 0
20 0.68 148 | 06,15 0
21 0.46 2.16 | 06,11,15 0
22 0.44 228| 06,15 0
23 0.68 147 | 06,15 0
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5 86
> A
01 0.76 0.96 0.80 2.28 DRS
02 0.66 0.94 0.70 |11.92 DRS
03 0.86 1.00 0.86 | 0.21 IRS
04 0.76 0.89 0.85 | 6.53 DRS
05 0.84 1.00 0.84 3.70 DRS
06 1.00 1.00 1.00 1.00 CRS
07 0.79 0.94 0.84 | 4.69 DRS
08 0.71 0.99 0.72 | 8.30 DRS
09 1.00 1.00 1.00 1.00 CRS
10 0.88 1.00 0.88 5.14 DRS
11 1.00 1.00 1.00 | 1.00 CRS
12 0.89 1.00 0.89 | 0.57 IRS
13 0.67 0.87 0.77 |[12.71 DRS
14 0.53 0.97 0.55 |20.23 DRS
15 1.00 1.00 1.00 | 1.00 CRS
16 0.25 1.00 0.25 [190.59 DRS
17 0.51 0.97 0.53 |16.39 DRS
18 0.63 0.81 0.79 |22.11 DRS
19 0.52 0.67 0.77 | 9.81 DRS
20 0.68 0.95 0.71 |11.04 DRS
21 0.46 0.73 0.64 |17.53 DRS
22 0.44 0.79 0.56 |26.73 DRS
23 0.68 0.95 0.72 | 8.99 DRS
[ 1]
IRS Increasing Return to Scale
CRS Constant Returnto Scale
DRS Decreasing Return to Scale
4 86
Norman & Stocker 1991
20 2
7 19
0.25 0.4~0.6 0.6~0.8
0.8~0.99
5 86
0.55 0.25 0.53 1
1 > A
20.23 190.59 16.39 Banker & Morey(1986) Boussofiance Dyson &
Thanassonlis(1991) DMU @ CRS >
A =1 (b) IRS >A<1 (0 DRS >A>1
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DRS

> A1
( 15 ) 16
17
4 1
4
(Golany & Roll,1989 82
19 17

6

) 4

b 4

01 0.74 [1.34] 06 0 0.74
02 0.63 |1.60| 06,11 0 0.63
03 1.00 {1.00| 03 8 0.85
04 0.75 |1.34] 06 0 0.75
05 0.82 |1.22] 06,11 0 0.82
06 1.00 {1.00| 06 17 1.00
07 0.88 |1.14| 03,06 0 0.78
08 0.70 |1.43| 06 0 0.70
09 1.00 {1.00| 09 1 1.00
10 0.88 |1.13] 06,11 0 0.88
11 1.00 {1.00| 11 6 1.00
12 0.97 |1.03]| 03,06 0 0.88
13 0.70 |1.42] 03,06 0 0.67
14 0.64 [1.57] 11 0 0.61
17 0.50 [1.99| 06 0 0.50
18 0.73 |1.38] 03,06 0 0.60
19 0.70 |1.44] 03,06 0 0.49
20 0.75 |1.33] 06,11 0 0.67
21 0.59 |1.70]| 03,06 0 0.43
22 0.52 |1.93| 03,06 0 0.43
23 0.67 |1.48| 06 0 0.67
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AHP DEA
B AHP
DEA 7
7
w2 W) (U 4) (U 5)

U1 (V1) (Vo)

0.1438 |0.2442 0.1010 0.2006 0.3103 05157  |0.4843
U1 Vi 1 1698192 [0.702364 [0.394993 |[2.157858 |1 0.939112
MCDM

7 (8) 2

DEA AHP

U »=1.698192y/
L 3=0.7023644 ,
U 4=0.394993y/ ;
U 5=2.1578581/ 1

V,=0.939112v, (8)
DEA 86 21
6
8
8 CCR
CCR AHP
01 0.744 8 0.722 8 0
02 0.625 15 0539 13 + 2
03 1.000 1 0.748 7 - 6
04 0.745 7 0.603 10 -3
05 0.817 5 0.685 9 -4
06 1,000 1 1.000 1 0
07 0.878 4 0.760 6 -2
08 0.698 1 0.550 12 -1
09 1,000 1 0.845 2 -1
10 0.885 3 0.773 5 -2
1 1.000 1 0.828 3 -2
12 0.973 2 0.782 4 -2
13 0.704 10 0.588 11 -1
14 0.639 14 0.339 21 -7
15 0.503 18 0.355 20 -2
16 0.727 9 0.524 14 -5
17 0.695 12 0.414 17 -5
18 0.753 6 0.504 15 S 11
19 0.588 16 0.387 19 - 3
20 0.519 17 0.3%4 18 -1
21 0.675 13 0.485 16 -3
0.770 0.611
8
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DEA
CCR
DEA
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AHP DEA
DEA
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B

91 71 51 31 11 1.3 15 L7 19
81 | 61 | 41 | 21 | 12 | 14 | 16 | 18
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91 71 51 31 1.1 1.3 1.5 1.7

1:9
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