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3.1 Logi't
Logistic Regression
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1-p e'™
NP = F00 = fot A+ B b+ B ®)
p p (0,1)
p 0.5 , p 0.5
3.2 GANN
(Odom
and Sharda, 188019%98ft4) and Ki a (
, 1999, , 2001, Odom, M. D. and R. Sharda
(GANN)
| ocal
opti mal GANN
gl obal opti mal
(1). (genetic algorithms)
10

2 B

The 5th Annual Conference of Taiwan's Economic Empirics



(2) .

(3) .

(4).

, (2001)
(2001) ,
( )

50, 50
(bit), 0.9,
( RMSE)

4
11

IS BB

The 5th Annual Conference of Tai

, (1997)
) (2000)

RMSE

RMSE

d/’lﬁjt
n's E o] omlc Empirics

1000

50

50



TS B SR R
The 5th Annual Conference of Taiwg

= ¢
LrJI'S?FI:EQJ;T_orEZmic Empirics

19285 : : : :
: , 1. , 2.

3. 4 . 5. 6 . 7. 8 . 9.
11 12. 13. 14. 1517. 16.
18. 19. 20. 21 2 2.

2219 1'7066 :
2: 1 : 1937 ,
3874 - (I'n-sampl e) 46H%8B85
(out-sample) 11637, 392
1928|5 17066 2219
1677 291
4681 741
107|08 1187
5811
4648 1163
3103 771
307 80
954 209
1842 482
1545 392
195 43
511 127
839 222
5
X1
X2
b 136
2 8:2
12



X3

X4

X5

X6

X7

X8

X9

X10

X11

X12

X13

X14

X15

(1)

12

13

41

4 2 43

4 4

45

61

6 2 6 3

6 4

65

81

8 2

90

91

13

FY g 2 RS Y P

¢ = ¢
The 5th Annual Conference of Taiwgn'sﬁoramic Empirics



(2) ( X:2) 92
(3) ( X3)
(4) ( X4)
(5) ( X5) ( 1
(6) ( X6 (
(7) (X7
(8) (X8
(9) (X9) 01 . 0
(10) (X10)
(11) (X11) ’
(12) (Xtr2) , 1
(13) (X13) °
(14) (X14)
(15) (X15) : 1.
. 2
D).

.
4 1 * 0 7,5 2
5

92 .2086 .

14

By 2 @5«’54%¥;@?§§,@N P
n's

The 5th Annual Conference of Tai

5

*0.

07

75*0. 75

0900706179

=iy
F‘Egorfzmic Empirics

, X1
Pearson

90.

07.

01



Chi-Square 124.55, 20,p-value( ) 0.00, Ho,

1 ) 7!
7
Pearson fd Asymp. Sig.
Chi-Square ( ) |(2-tailed)
X1: 124.55 20 0.00
X2: 831.59 21 0.00
X3: 236.36 70 0.00
X4: 555.46 235 0.00
X5: 41.49 1 0.00
X6 : 23.68 1 0.00
X7: 439.12 102 0.00
X8: 264.64 7 0.00
X9: 15.90 2 0.00
X10: 1443.39 489 0.00
X11: 1530.08 670 0.00
X12: 34.33 1 0.00
X13: 2447.74 894 0.00
X14: 2491.96 9 0.00
* o =0.05
)
K olomogorov-Smirnov
o =0.05
HO
Hl

8

Kolmogorov-Smirnov Z [Asymp. Sig.
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(2-tailed)
X1: 16.648 0.00
X2 : 9.269 0.00
X3: 23.196 0.00
X4 : 17.769 0.00
X5 : 26.727 0.00
X6 : 28.621 0.00
X7: 27.153 0.00
X8 : 17.529 0.00
X9 : 25.364 0.00
X10: 22208 0.00
X11: 14.062 0.00
X12: 36.823 0.00
X13: 16.070 0.00
X14: 29.904 0.00
* o =0.05
(©)

Mann-Whitney-Wilcoxon Test

o =0.05
HO
Hl
9, X3:
1 HO!
9
Kolmogorov-Smirnov Z [Asymp. Sig.
(2-tailed)
X1: -2.653 0.008
X2: -25.173 0.000
X3: -1.541 0.123

16

IS R B
The 5th Annual Conference of Taiwan's Economic Empirics




X4 : -8.943 0.000 *
X5: -6.441 0.000 *
X6 : -4.866 0.000 *
X7: -17.848 0.000 *
X8: -7.131 0.000 *
X9: -3.977 0.000 *
X10: -19.708 0.000 *
X11: -20.031 0.000 *
X12: -5.859 0.000 *
X13: -29.725 0.000 *
X14: -34.442 0.000 *
* a =0.05
X2 , X4, X133, X14, )
4. 3 Logit
; X5, X6, X12
X2, X4, X5, X6, X12, X13,0lid 7
Logi't : : 10
X5, X6
10 Logi't
Variable Coefficient| Std. Error | z-Statistic Prob.
C 1.624420 | 0.175952 | 9.232158 0.0000**
X2 -0.193034 | 0.009599 | -20.10886 0.0000**
X4 0.000259 | 8.06E-05 | 3.208513 0.0013**
X5 0.076842 | 0.077679 | 0.989228 0.3226
X6 0.051826 | 0.073598 | 0.704177 0.4813
X12 -0.368510 | 0.108459 | -3.397677 0.0007*
X13 1.66E-05 | 2.90E-06 | 5.718440 0.0000**
X14 4.491339 | 0.249850 | 17.97614 0.0000**
Mean dependent var | 0.667599 S.D. dependent var 0.471125
S.E. of regression | 0.378945 Akaike info criterion 0.997535
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Sum squared resid | 666.2995 Schwarz criterion 1.008626
Log likelihood -2310.271 Hannan-Quinn criter. 1.001437
Restr. log likelihood | -2955.505 Avg. log likelihood -0.497046
LR statistic (7 df) 1290.468 | McFadden R-squared 0.218316

Probability(LR stat) | 0.000000

Logit : (6) ,

X15 = 1-(1/1+(exp(1.624420123 - 0.193034166*X2 + 0.0002585970427*X4 +
0.07684221043*X5 + 0.05182624343*X6 - 0.3685100444*X12 +

1.657608466e-05*X13 + 4.491338749*X14)))) (6)
11 , 40. 19 %,
6. 44%, 82. 34%, 17.66%
(6) , 12 :
39. 28 %, 5. 83% :
5.83%,° 82. 89 %, 17. 11 %, , Logit
11
1: 0:
1 TP=924 FP=200
0: FN=621 TN=2903
=FN/ (TP+FN)=621/1545=40.19%
=FP/ (FP+TN)=200/3103=6.44%

=(TP+TN)/ (TP+FP+FN+TN)=3827/4648=§

=(FP+FN)/ (TP+FP+FN+TN)=821/4648
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1: TP=238 FP=45
0: FN=1514 TN=726
=FN/ (TP+FN)=154/392=39. 28%
=FP/ (FP+TN)=45/771=5.83%
=(TP+TN)/ (TP+FP+FN+TN)=964/1163=82.89%
=(FP+FN)/ (TP+FP+FN+TN)=199/1163 =17.11
4.4 GANN
GANN , , 13, ,
13
7o 14
X2, X4, X5, X6, X12, X133, X114
X1,X2,X3,X4,X5,X6,X7,
X8,X9,X10,X11,X11,X12,X13,X14
X15
¢ )
0:( )
10
1
4648
1163
10,000
[0.001,0.3]
0.8
Hybrid
Yoann; = F(X2, X4, X5, X6, X12, X13, X14) (7)

BV 2 B

19

Eﬁd\d/

The 5th Annual Conference of Talwgn 's E(@OfE)mIC Empirics



Yoawo = F(X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13, X14)
(8)
(7),(8) , GANN : : Yi>= 0.5
: 1, , 0,
14 : 10. 74 %, Logi't
: 13.60% Logi't : 87. 35 %,
Logi't
(7) : 15 :
11. 48 %, : 18. 29% :
81. 86% , GANN ,
14 ( ANN- 1l ogit variabl es
1: 0:
1: TP=1370 FIP=42
0: FN=166 TN=268
=FN/ (TP+FN)=166/1545=10.74%
=FP/ (FP+TN)=422/3103=13.60%
=(TP+TN)/ (TP+FP+FN+TN) =4060/4648=87. 35
=(FP+FN)/ (TP+FP+FN+TN)=588/4648 =312.6€
15 (ANN-1logit variabl es)
1: 0:
1: TP=347 FP=141
0: FN=45 TN=630
=FN/ (TP+FN)=45/392=11. 48%
=FP/ (FP+TN)=141/771=18.29%
=(TP+TN)/ (TP+FP+FN+TN)=977/1163=81.86%9
=(FP+FN)/ (TP+FP+FN+TN)=186/1163 =18. 1
, 16,
9. 26 %, Logi't : 13. 73%
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17 (ANN-full wvariabl es)
1: 0:
1: TP=350 F P
0: FN=42 TN
=FN/ (TP+FN)=42/392=10.71%
=FP/ (FP+TN)=203/771=26.33%

=(TP+TN)/ (TP+FP+FN+TN)=918/1163=82.
(TP+FP+FN+TN) =245/ 1163

=(FP+FN) /

45 Wilcoxon

Wi lcoxon
HO Logi t GANN
H1 Logi t GANN
18 Logit GA NN Wilcoxon
P-value Ho,
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17.

Logi t °, 87. 76 %, : 12. 24
(8) : 17 ,
10. 71 %, : 26. 33 % :
82. 55 %, , GANN
16 (ANN-full wvari e
1: 0:
1: TP=1402¢9 FIP=42
0: FN=143 TN=267
=FN/ (TP+FN)=143/1545=9.26%
=FP/ (FP+TN)=426/3103=13.73%
=(TP+TN)/ (TP+FP+FN+TN)=4079/ 4648=87.76
=(FP+FN)/ (TP+FP+FN+TN)=569/4648 =12. 2
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18 Wilcoxon ( )
logit-out - ann-out

z -5.663
Asymp. Sig. (2-tailed) .000

a Based on negative ranks.

b Wilcoxon Signed Ranks Test

19 Logi't GA NN Wilcoxon ,
Z P-value Ho,
19 Wilcoxon ( )

Logit - ann-out

VA -7.741

Asymp. Sig. (2-tailed) .000

5
5.1
(X2) ( X4) ( X5) ( X6) (
(X13) (X14)
Wi |l coxon , GANN

Logi't , GANN

) , (Odom
and Sharda, 1990; Tam and Kiang, 12992a3nd R.1909
Sharda, 1990)
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