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83 95
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94 5.07% 2.04%
2,662,932 3,187,331
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17,897 94 13.51%
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83 2,037,442 2,237,592 2,015,505 2,215,892 16,6271 16,992 5,310 4,708
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89 3,115,62( 3,437,764 3,087,898 3,410,141 17,284 17,842 10,435 9,781
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91 |2,889,903 3,330,636 2,876,084 3,316,709 7,973 8,209 5,846 5,718
92 2,746,162 3,238,484 2,731,355 3,223,565 8,953 9,181 5,854 5,738
93 2,833,115 3,297,594 2,815,145 3,279,199 12,1084 12,668 5,862 5,728
94 2,830,051 3,278,594 2,808,376 3,256,200 15,767 16,720 5,908 5,674
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3-2 95
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0.97% 94 15.33% 8,601
0.32% 94 18.04%
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3-2
83 | 821,102 | 166,641 | 24,423 | 197,607 | 766,671 | 24,164 8
84 | 864,465 | 152,087 | 26,060 | 210,856 | 843,858 | 21,891 10
85 | 910371 | 156,093 | 25050 | 226,979 | 882467 | 18,205 30
86 |1,022,620 | 130,747 | 21,646 | 214,159 | 993961 | 18176 46
87 |1,118971 | 125162 | 19,925 | 244,151 |1,063,808 | 17,282 42
88 [1,232,440 | 133001 | 20,267 | 228647 |1,073188 | 17,627 57
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? 7?7 ? ? ?(Multivariate Analysis, MA)
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1. ? ? ? Afactor analysis, FA)

Spearman
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3.7 ? 7? Hdiscriminate analysis, DA)

? 7?72 ? ? ? (Anaytic Hierarchy Process, AHP)

Thomas L. Saaty 1971
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?7?27? ? ? 7? (Baanced Scorecard)
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Apple
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? ? TYFuzzy Synthetic Decision, FSD)

Zadeh 1965
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Kenderick 1961

(TFP Index Approach) (Production Function
Approach)
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(Grey Generating)
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(Grey Prediction) (Grey Decision Making)
(Grey Control)
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94  28-29
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?? 0?2 2?27?22 7?2 7?77 ? 07

?2?272 7
(Pareto
optimality theory) 2 Farrell 1957
(deterministicnon-parametric frontier)
1. (production frontier)
2. (constant

return to scale, CRS)
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3. (convex)

Farrell Charnes, Cooper Rhodes 1978
DEA
(reference technology) (convex
set)
(Decision Making Units, DMU)
DMU DMU
?
DEA
(multiplier)
DEA (envelopment curve)
DEA
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( 92)
DEA

Farrell (productive efficiency)
(technical efficiency, TE) (price efficiency, PE)

(allocative efficiency)

X1l X2
Y f(2L,22) 4-1 S
Y Y
(Isoquant) 1 Y X1 X2
S5 Farrell
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(perfectly efficient) C Ct
1 C D (projection)
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B c
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94 52
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DMU
3.DEA
DMU
4. DEA (deterministic)
? 7 ? ? 7 0?7 7?7 7?2 7?7 7?2 7
Charnes et. al. 1978
CCR Banker et. al. CCR
BCC
DEA

(additive model)
CCR BCC
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(non-Archimedean small number)
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10*  10°
(4-1) Xij yrj DMU
DMU MroVi DMU
hk DMU
DMU
CCR /
1 DMU 1 1
(4-1) (ratio form)
fractional nonlinear programming (u*,
v* ) O>a (a*u, a*v)
Charnes et. al (1978)
(linear programming LP) (4-2)

Max &, = Z 3
r=1

5.t i VX, =1
X Uy D Yk £0; j=1
r=1 i=1
u3e>0r=1..s
v3ie>0l=1..,m

(4-2)
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Banker et. al. (1984)
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X 0Y 0}
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(Distance Function) CCR

(pure technical efficiency)
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* * (%) * % (/) x| *(0%) * *
53,397,896 85.39 | 99.99957 88.2 (1,539 0.00 | 1,814| 8,139,453
7,510,768, 74.81 | 99.99985 889 [ 217 | 0.00 | 264 | 2,206,545
26,932,536 76.85 | 99.99991 88.3 [ 568 | 0.00 | 782 | 3,973,245
14,176,425 78.75 | 99.99992 89.6 | 390 | 0.51 | 485 | 6,263,947
4,112,491 79.24 | 99.99978 88 | 112 (18.75 | 137 903,285
0,948,548 83.83 100 89.4 | 204 |26.96 | 294 | 3,983,202
10,333,297| 815 |99.99977 89.5 | 228 | 0.00 | 294 | 1,931,482
11,129,309 83.75 | 99.99987 89 | 269 | 0.00 | 338 | 1,466,403
3,701,948, 85.25 | 99.99911 879 | 126 |46.03 | 173 | 2,440,304
18,809,252 85.12 | 99.99972 87.2 | 486 |11.93 | 664 | 6,149,165
8,947,480 85.76 | 99.99968 88.7 | 222 |15.32 | 318 | 2,226,881
13,423,007 85.31 | 99.99993 90 | 274 | 29.20 | 470 | 4,422,978
4,380,885 82.71 |99.99954 89.5 | 136 |20.59 | 208 | 1,618,227
7,336,442 84.55 100 87.4 | 179 |45.25 | 276 | 4,289,111
5,459,609, 83.78 | 99.99995 874 | 165 |36.97 | 224 | 2,167,014
13,865,356, 83.5 | 99.99999 88.9 | 290 |23.10 | 437 | 4,502,385
5,419,911 84.49 | 99.99982 87.6 | 183 |17.49 | 238 | 1,222,228
16,903,713 79.54 | 99.99998 876 | 566 | 1.77 | 825 | 3,012,300
10,542,599 81.54 100 87.2 | 237 |30.38 | 281 | 4,125,882
639,183 91.92 | 99.99906 872 | 37| 270 66 30,000
5,973,075 77.52 |99.99953 87.9 | 176 |39.20 | 294 | 3,070,338
1,860,295 78.13 100 90.1 | 76 |13.16 | 89 567,988
3,523,785 75.19 | 99.99991 89 | 99 |32.32 | 131 | 1,962,482
*
** 06
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16 1 16
7 1
0.960389 0.959428 0.94257
0.925384 0.900618 0.853806
0.841574
5-4
1 1 1
0.841574 | 0.856068 | 0.983069
1 1 1
0.853806 0.939659 0.908634
1 1 1
1 1 1
1 1 1




1 1 1

1 1 1

0.960389 0.947567 1.013531
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0.959428 0.991087 0.968056
1 1 1
0.925384 1 0.925384
1 1 1
1 1 1
1 1 1
1 1 1
0.900618 1 0.900618
1 1 1
1 1 1
0.94257 0.953984 0.988035
1 1 1
1 1 1
??7°27° ?? ?
(Reference Set)
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23 5-5
16
16
16
5 5
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5 1
Norman and Stocker (1991)

2?7 ?? ? 7? (The Robustly Efficient Units)

2?7 ?? ? 7?(The Marginal Efficient Units)
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0.939659 0.856068 5
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4.796867
34.15357

1.666495 30.57734 176.2994 41.87198

5.902918 24.04059 20.00136
1.828393 7.123431

0.844699 24.90585 24.73483
0.871344 1.755301

19.51392 22.8796

86



S5-7

(%0)

(%)

(%)

(%)

4.796867 | O 0 0 0 5.902918 | 0.844699 0
0 0 0 0 0 24.04059 | 24.90585 | 19.51392
0 0 0 0 0 20.00136 | 24.73483 | 22.8796
0 0 |1.666495 0 0 0 0.871344 0
0 0 |30.57734 0 0 0 1.755301 0
34.15357| 0 |[176.2994 0 0 1.828393 0 0.594347
0 0 |41.87198 0 0 7.123431 0 0
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