
- 86 - 

2  

1  

1  

16 17

3 16 45

54 55 4 5

16

 

 

 

2  
5

 

16

20

 

3

 

                                            
5 20

20 21  



- 87 - 

 

 

 

 

20

 

 

 



- 88 - 

2  

 

22 1.223 1.249

 

 

III- 16  

 

 
ITARDA  

 

 



- 89 - 

3  

1  

 

16

 

 

 

 

a  

 

� �1* �2*  

�3* �4* �  

   

 

, 

1, 2, 3 ,  

 

Unit  



- 90 - 

III- 17  

under24 24 %
over65dens 65
t65n 65
roaddens km/
rwage 2005=100
penalty
seatbelt
car1 ×
vicsnavi VICS ? %
a_eco
l.h_drunk
hambu_pop
pmedics_pop
hospi_pop
cellrate %
trend
d86

 
 

 

b  

1

acci_kilo 2

 

1

40

 

2



- 91 - 

 

 

 

1 24 under24  

Peltzman 1975

6

 

 

2 65 over65dens  

7  

t65d

65

 

65  

 

3 roaddens  

                                            
6 Peltzman, Sam 1975 “The effects of Automobile safety regulation.”Journal of Political 

Economy, 83(4), pp.677-726. 
7 

under24
 



- 92 - 

2004
8

 

 

4 rwage  

2

 

 

 

 

5  

4

 

 

penalty  

 

9  

 

                                            
8 2004 50 1-

18  
9 

 



- 93 - 

seatbelt  

Peltzman 1975

Peltzman

 

1984 1985 1

Peltzman  

 

car1  

ABS

car1

  

 

 

VICS vicsnavi  

3D

 

VICS
10  

 

a_eco  

                                            
10 t t VICS

 



- 94 - 

2007 11  

 

 

L.h_drunk  

2006 8

 

1

 

1970

 

 

cellrate  

11

16

 

 

 

                                            
11 2007

38 3  



- 95 - 

 

1986 1 1987

d86 trend
12  

 

 

1

11

III- 20 III- 21  

under24 over65dens

roaddens

65

model2  

model5

model11 car1

penalty VICS vicsnavi

a_eco cellrate

seatbelt

 

 

                                            
12 

 



- 96 - 

III- 18 1  
10

0
15

0
20

0
25

0
30

0

1970 1980 1990 2000 2010
year

Fitted Actual

Model 6

10
0

15
0

20
0

25
0

30
0

1970 1980 1990 2000 2010
year

Fitted Actual

Model 7

 

10
0

15
0

20
0

25
0

30
0

1970 1980 1990 2000 2010
year

Fitted Actual

Model 10

 

 

III- 19  

under24 over65~s t65d roaddens rwage penalty seatbelt car1 vicsnavi a_eco L1.h_drunk cellrate

under24 1

over65dens -0.2588 1

t65d -0.976 0.2884 1

roaddens 0.3849 -0.6225 -0.4855 1

rwage -0.8016 -0.2463 0.8268 -0.284 1

penalty -0.7509 0.5765 0.793 -0.3859 0.419 1

seatbelt -0.6656 -0.2444 0.7332 -0.2393 0.896 0.399 1

car1 -0.6581 -0.4227 0.6953 -0.1383 0.9519 0.3121 0.8586 1

vicsnavi -0.7884 0.6655 0.8201 -0.4296 0.3986 0.9398 0.3533 0.2672 1

a_eco -0.8236 0.6145 0.8484 -0.4935 0.4741 0.8946 0.406 0.3405 0.9492 1

L1.h_drunk -0.5256 0.4282 0.5691 -0.2484 0.2893 0.831 0.2581 0.2107 0.7248 0.7068 1

cellrate -0.9199 0.55 0.9174 -0.6184 0.6077 0.7669 0.5077 0.4187 0.8256 0.8656 0.5197 1



- 
97

 -
 

II
I-

 2
0

1
O

LS
 

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

(1
1)

V
A

RI
A

BL
ES

m
od

el
1

m
od

el
2

m
od

el
3

m
od

el
4

m
od

el
5

m
od

el
6

m
od

el
7

m
od

el
8

m
od

el
9

m
od

el
10

m
od

el
11

un
de

r2
4

63
7.

1*
**

11
94

**
*

58
5.

2*
**

11
24

**
*

13
30

**
*

16
42

**
*

13
38

**
*

12
95

**
*

12
40

**
*

12
93

**
*

12
50

**
*

(5
1.

23
)

(1
70

.1
)

(5
4.

01
)

(1
25

.0
)

(1
66

.9
)

(1
16

.4
)

(1
33

.9
)

(1
88

.4
)

(1
44

.3
)

(1
41

.5
)

(1
58

.5
)

ov
er

65
de

ns
79

4.
5*

**
59

5.
2*

**
62

7.
2*

**
61

1.
6*

**
45

6.
3*

**
22

5.
7*

**
54

1.
1*

**
47

1.
3*

**
68

1.
7*

**
60

6.
1*

**
62

4.
2*

**
(4

1.
13

)
(6

8.
88

)
(8

5.
53

)
(9

9.
80

)
(8

6.
12

)
(6

5.
08

)
(7

2.
07

)
(9

4.
32

)
(9

7.
88

)
(8

4.
20

)
(1

06
.7

)
t6

5d
8.

52
4*

**
(2

.5
12

)
ro

ad
de

ns
-6

65
4*

*
(3

02
8)

rw
ag

e
-0

.8
74

(0
.8

66
)

pe
na

lty
-0

.3
11

**
*

(0
.0

87
8)

se
at

be
lt

2.
74

8
(6

.4
99

)
ca

r1
-2

7.
48

**
*

-1
7.

78
**

*
-2

4.
96

**
*

-2
6.

67
**

*
-2

1.
51

**
*

-2
3.

41
**

*
-2

1.
95

**
*

(8
.0

17
)

(5
.3

16
)

(6
.4

61
)

(8
.3

60
)

(7
.0

34
)

(6
.8

76
)

(7
.7

98
)

vi
cs

na
vi

-9
1.

85
**

*
(2

6.
45

)
a_

ec
o

-1
.2

29
**

(0
.5

17
)

L.
h_

dr
un

k
-0

.0
91

8*
**

(0
.0

22
2)

ce
llr

at
e

59
.9

6*
**

(9
.0

99
)

tr
en

d
3.

45
6*

**
4.

74
1*

**
3.

55
9*

**
4.

95
0*

**
4.

51
1*

**
4.

90
6*

**
4.

92
7*

**
4.

80
8*

**
(0

.6
86

)
(0

.8
53

)
(0

.5
73

)
(0

.6
86

)
(1

.0
22

)
(0

.7
28

)
(0

.7
23

)
(0

.7
93

)
C

on
st

an
t

-2
03

.1
**

*
-2

92
.9

**
*

-6
4.

79
-2

29
.3

*
-2

67
.2

**
*

-2
59

.4
**

*
-3

02
.1

**
*

-2
65

.0
**

*
-3

32
.4

**
*

-3
13

.5
**

*
-3

14
.3

**
*

(1
2.

36
)

(2
8.

59
)

(6
4.

01
)

(1
14

.5
)

(5
0.

48
)

(3
2.

18
)

(4
1.

37
)

(5
1.

48
)

(4
6.

88
)

(4
4.

64
)

(5
0.

87
)

O
bs

er
va

tio
ns

38
38

38
38

35
35

35
35

35
35

35
A

dj
. R

-s
qu

ar
ed

0.
96

5
0.

97
3

0.
96

8
0.

98
0

0.
92

6
0.

97
0

0.
95

2
0.

92
4

0.
94

6
0.

94
7

0.
93

6
A

IC
28

2.
85

36
27

3.
48

37
27

9.
66

39
26

3.
18

98
23

5.
00

16
20

4.
22

42
22

0.
34

93
23

6.
77

89
22

4.
46

44
22

4.
03

36
23

0.
56

57
St

an
da

rd
 e

rr
or

s 
in

 p
ar

en
th

es
es

**
* p

<0
.0

1,
 **

 p
<0

.0
5,

 * 
p<

0.
1

 



- 
98

 -
 

II
I-

 2
1

1
O

LS
 

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

(1
1)

V
A

RI
A

BL
ES

m
od

el
1

m
od

el
2

m
od

el
3

m
od

el
4

m
od

el
5

m
od

el
6

m
od

el
7

m
od

el
8

m
od

el
9

m
od

el
10

m
od

el
11

un
de

r2
4

2.
86

3*
**

4.
98

5*
**

2.
48

9*
**

4.
70

1*
**

7.
74

7*
**

9.
84

8*
**

7.
81

3*
**

7.
33

3*
**

7.
12

8*
**

7.
48

5*
**

7.
13

4*
**

(0
.3

32
)

(1
.2

22
)

(0
.3

44
)

(1
.0

28
)

(1
.2

25
)

(0
.9

57
)

(0
.9

71
)

(1
.3

76
)

(1
.0

87
)

(1
.0

53
)

(1
.1

52
)

ov
er

65
de

ns
4.

32
3*

**
3.

56
3*

**
3.

11
9*

**
3.

83
6*

**
2.

69
5*

**
1.

14
6*

*
3.

33
0*

**
2.

87
3*

**
4.

24
4*

**
3.

76
0*

**
3.

98
7*

**
(0

.2
67

)
(0

.4
95

)
(0

.5
45

)
(0

.8
21

)
(0

.6
32

)
(0

.5
35

)
(0

.5
22

)
(0

.6
89

)
(0

.7
37

)
(0

.6
27

)
(0

.7
75

)
t6

5d
0.

03
25

*
(0

.0
18

0)
ro

ad
de

ns
-4

7.
88

**
(1

9.
29

)
rw

ag
e

-0
.0

01
58

(0
.0

07
12

)
pe

na
lty

-0
.0

02
21

**
*

(0
.0

00
65

3)
se

at
be

lt
0.

03
26

(0
.0

47
5)

ca
r1

-0
.2

13
**

*
-0

.1
48

**
*

-0
.1

94
**

*
-0

.2
04

**
*

-0
.1

72
**

*
-0

.1
84

**
*

-0
.1

71
**

*
(0

.0
58

9)
(0

.0
43

7)
(0

.0
46

8)
(0

.0
61

1)
(0

.0
53

0)
(0

.0
51

2)
(0

.0
56

7)
vi

cs
na

vi
-0

.6
31

**
*

(0
.1

99
)

a_
ec

o
-0

.0
09

46
**

(0
.0

03
76

)
L.

h_
dr

un
k

-0
.0

00
68

7*
**

(0
.0

00
16

1)
ce

llr
at

e
0.

40
3*

**
(0

.0
74

8)
tr

en
d

0.
01

18
**

0.
02

97
**

*
0.

02
18

**
*

0.
03

13
**

*
0.

02
70

**
*

0.
03

08
**

*
0.

03
10

**
*

0.
03

02
**

*
(0

.0
05

64
)

(0
.0

06
26

)
(0

.0
04

71
)

(0
.0

04
98

)
(0

.0
07

46
)

(0
.0

05
48

)
(0

.0
05

38
)

(0
.0

05
76

)
C

on
st

an
t

3.
07

8*
**

2.
73

6*
**

4.
07

3*
**

2.
78

7*
**

2.
56

6*
**

2.
61

8*
**

2.
30

4*
**

2.
59

2*
**

2.
11

7*
**

2.
23

6*
**

2.
20

3*
**

(0
.0

80
1)

(0
.2

05
)

(0
.4

08
)

(0
.9

42
)

(0
.3

71
)

(0
.2

65
)

(0
.3

00
)

(0
.3

76
)

(0
.3

53
)

(0
.3

32
)

(0
.3

70
)

O
bs

er
va

tio
ns

38
38

38
38

35
35

35
35

35
35

35
A

dj
. R

-s
qu

ar
ed

0.
95

3
0.

95
6

0.
95

9
0.

95
7

0.
91

9
0.

95
9

0.
94

9
0.

91
7

0.
93

8
0.

94
0

0.
93

1
A

IC
-1

00
.0

87
4

-1
01

.6
46

3
-1

04
.5

92
6

-1
01

.6
78

7
-1

08
.9

99
-1

31
.8

72
7

-1
24

.5
33

7
-1

07
.5

84
2

-1
17

.7
24

4
-1

19
.0

17
5

-1
14

.1
43

St
an

da
rd

 e
rr

or
s 

in
 p

ar
en

th
es

es
**

* p
<0

.0
1,

 **
 p

<0
.0

5,
 * 

p<
0.

1
 

 



- 99 - 

 

1  

0 1

1  

 

2 AIC  

AIC

 

 

3 p  

0

p 0

 

 



- 100 - 

2  

 

1

16 19

20 24 65  

16

 

 

 

� X12/U � X22/U � X32/U 

Xi2 i  

U  

 

  i 

X12/U 16 30  

X22/U 31 64  

 

X32/U 65  

 

 

 



- 101 - 

 

 

 

1974 2008  

 
 

i 
 t  

 

 

 

X12/U 16 30  35.3825 154.356 

X22/U 31 64  7.42162 114.003 

X32/U 65  64.6602 322.996 

0.9999 1.2180 

 

 
 

2008 766,147

950,659 957,721

1.245 1,192,363  

9 2015 27

1,124,055 1,399,448  



- 102 - 

 

1998 2005

1985 2008

 

 

 

� X12/U � *X12/U � X22/U � X32/U 

Xi2 i  

U  

 

25 � 157,354

1984 2008 25  

 

1984 2008  

 
 

i 
 t  

 

 

 

X12/U 16 29  -175.617 -4.1623 

t*X12/U 
16 29  

 
9.07458 6.4495 

X22/U 30 39  177.098 5.93196 

X32/U 65  -53.7981 -2.15789 

0.950163 0.6338 

 



- 103 - 

 

2008 766,147

950,659 824,335

1.245 1,026,297  

9 2015 27

579,816 721,871  



- 104 - 

3  

16

 

20

 

 

 

a 16 131

 

b  

c b  

d c a 1

 

e 22 1.223 1.249

 

 

1987 62 14 2007 19 21

2001 13 2007 19 7

1 2004

3  

2008 11

20 11 21

 

 

                                            
13  
14 1987  



- 105 - 

 

a  

1  1  
ln / 9.9822  0.0074  

3.0765  4.5261  
0.4935 t  

1987 2007  

 

ITARDA
 

 



- 106 - 

2   
522,279.57 89,027.32 ln  

       46.6331   18.3111  
0.9436 t  

1987 2007  

 

 

 

3   

1 2 2008 766,147

916,917

954,086  

9 2015 27

957,712

1,035,464  

 
ITARDA  



- 107 - 

 

4   

22 1987 2008 1.223 1.249

22

1.245  

 

2008 950,659

1,139,286

1,185,468  

9 2015 27

1,189,974 1,286,582

 

 

 
ITARDA  

 

 



- 108 - 

b  

1  1  
ln / 26.4384  0.01081  

2.1148  1.7332  
0.2504 t  

2001 2007  

 
ITARDA

 

 

2   
798,927.93 16,496.58 ln  

119.2399   3.3806  
0.6348 t  

2001 2007  

 

 



- 109 - 

 

3   

2008 766,147

863,824 871,930

 

9 2015 27

789,915 815,215

 

 
ITARDA  

 

4   

8 2001 2008 1.240 1.256

8

1.249  

2008 950,659

1,079,574 1,089,706

 

9 2015 27

987,307 1,018,826

 

 
ITARDA  



- 110 - 

c  

1  1  
ln / 80.24344  0.03764  

        4.0604  3.81945  
0.81914 t  

2004 2007  

 
ITARDA

 

 

2   
780,352.4 14,026.7 ln  

      287.1663   4.9031  
0.8847 t  

2004 2007  

 

 



- 111 - 

3   

2008 766,147

807,155 822,092

 

9 2015 27

610,159 637,033

 

 
ITARDA  

 

4   

5 2004 2008 1.241 1.250

5

1.246  

2008 950,659

1,006,044 1,024,661

 

9 2015 27

760,506 794,003

 

 
ITARDA



- 
11

2 
- 

 

II
I-

 2
2

 

 
 



- 113 - 

4  

1  

 

under24

car1

 

 

 

 

 

 

 

100 dead_acci

 

f → 2 2  

f →  

 

 

  



- 114 - 

 

 

 

seatbelt  

1984

1985 1

 

 

roaddens  

 

 

hambu_pop

pmedics_pop  

 

1990

0.99

 

 

d center_pop  

100  

 



- 115 - 

e car1  

ABS

 

15

 

 

 

 

III- 23  

Variable Obs Mean Std. Dev. Min Max
roaddens 38 0.0125752 0.0011774 0.0091791 0.0143026
seatbelt 39 0.6153846 0.4928641 0 1
pmedics_pop 38 26.47504 42.53621 0 134.7567
seatbelt 38 7.310303 11.30218 0 34.36617
center_pop 38 0.7386183 0.5016894 0 1.627912
car1 36 2.123648 0.5627991 0.9223517 2.906998  

 

 

 

OLS 8  

seatbelt

roaddens

hambu_pop pmedics_pop

hospi_pop

car1

 

 

                                            
15 

 



- 
11

6 
- 

II
I-

 2
4

10
0

O
LS

 
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)
(7

)
(8

)
V

A
RI

A
BL

ES
m

od
el

1
m

od
el

2
m

od
el

3
m

od
el

4
m

od
el

5
m

od
el

6
m

od
el

7
m

od
el

8

se
at

be
lt

-0
.3

47
**

*
-0

.3
85

**
*

-0
.0

24
6

-0
.0

62
4

(0
.0

49
6)

(0
.0

56
8)

(0
.0

84
8)

(0
.0

76
5)

ro
ad

de
ns

-1
17

.8
**

*
-1

07
.7

**
*

-5
7.

24
**

*
-4

4.
62

**
-1

13
.4

**
*

-8
7.

66
**

*
-4

6.
98

**
-6

3.
92

**
*

(1
8.

57
)

(2
1.

48
)

(1
7.

55
)

(1
8.

62
)

(2
3.

96
)

(2
9.

25
)

(2
0.

55
)

(1
9.

45
)

ha
m

bu
_p

op
-0

.0
35

9*
**

-0
.0

18
8*

**
-0

.0
36

6*
**

-0
.0

20
8*

**
(0

.0
02

27
)

(0
.0

03
10

)
(0

.0
02

01
)

(0
.0

03
93

)
pm

ed
ic

s_
po

p
-0

.0
09

08
**

*
-0

.0
04

20
**

*
-0

.0
09

12
**

*
-0

.0
04

40
**

*
(0

.0
00

68
9)

(0
.0

00
84

9)
(0

.0
00

64
7)

(0
.0

01
08

)
ce

nt
er

_p
op

-0
.6

47
**

*
-0

.7
09

**
*

-0
.6

75
**

*
-0

.5
58

**
*

(0
.0

66
8)

(0
.0

69
1)

(0
.1

36
)

(0
.1

28
)

ca
r1

-0
.3

10
**

*
-0

.3
37

**
*

(0
.0

32
9)

(0
.0

40
7)

C
on

st
an

t
3.

52
8*

**
3.

40
2*

**
2.

90
9*

**
2.

77
0*

**
3.

90
7*

**
3.

60
6*

**
2.

79
5*

**
2.

98
0*

**
(0

.2
33

)
(0

.2
70

)
(0

.2
09

)
(0

.2
22

)
(0

.3
13

)
(0

.3
84

)
(0

.2
41

)
(0

.2
27

)

O
bs

er
va

tio
ns

38
38

38
38

35
35

38
38

A
dj

. R
-s

qu
ar

ed
0.

94
6

0.
92

6
0.

96
5

0.
95

8
0.

95
9

0.
93

6
0.

95
6

0.
96

5
A

IC
-4

8.
87

57
-3

7.
05

74
-6

5.
39

68
-5

8.
10

23
-5

9.
31

37
-4

3.
49

01
-5

6.
19

89
-6

4.
15

44
St

an
da

rd
 e

rr
or

s 
in

 p
ar

en
th

es
es

**
* p

<0
.0

1,
 **

 p
<0

.0
5,

 * 
p<

0.
1

 



- 
11

7 
- 

II
I-

 2
5

 

ro
ad

de
ns

se
at

be
lt

pm
ed

ic
~p

ha
m

bu
_~

p
ce

nt
er

~p
ca

r1
ro

ad
de

ns
1

se
at

be
lt

-0
.2

39
3

1
pm

ed
ic

s_
po

p
-0

.5
79

4
0.

48
3

1
ha

m
bu

_ p
op

-0
.6

03
1

0.
50

27
0.

99
64

1
ce

nt
er

_ p
op

-0
.3

21
3

0.
81

82
0.

80
95

0.
82

12
1

ca
r1

-0
.1

38
3

0.
85

86
0.

39
75

0.
41

71
0.

81
68

1
 

.511.522.5 19
70

19
80

19
90

20
00

20
10

ye
ar

Fi
tte

d
A

ct
ua

l

M
od

el
 3

.511.522.5 19
70

19
80

19
90

20
00

20
10

ye
ar

Fi
tte

d
A

ct
ua

l

M
od

el
 5

 



- 
11

8 
- 

II
I-

 2
6

 
0.2.4.6.81

seatbelt

19
70

19
80

19
90

20
00

20
10

ye
ar

se
at

be
lt

.009.01.011.012.013.014
roaddens

19
70

19
80

19
90

20
00

20
10

ye
ar

ro
ad

de
ns

010203040
hambu_pop

19
70

19
80

19
90

20
00

20
10

ye
ar

ha
m

bu
_p

op

 

 

050100150
pmedics_pop

19
70

19
80

19
90

20
00

20
10

ye
ar

pm
ed

ic
s_

po
p

0.511.52
center_pop

19
70

19
80

19
90

20
00

20
10

ye
ar

ce
nt

er
_p

op

11.522.53
car1

19
70

19
80

19
90

20
00

20
10

ye
ar

ca
r1

 

  



- 
11

9 
- 

II
I-

 2
7

10
0

O
LS

 
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)
(7

)
(8

)
V

A
RI

A
BL

ES
m

od
el

1
m

od
el

2
m

od
el

3
m

od
el

4
m

od
el

5
m

od
el

6
m

od
el

7
m

od
el

8

se
at

be
lt

-0
.1

71
**

*
-0

.1
98

**
*

-0
.0

27
0

-0
.0

42
9

(0
.0

21
5)

(0
.0

27
1)

(0
.0

40
8)

(0
.0

32
5)

ro
ad

de
ns

-5
9.

78
**

*
-5

2.
69

**
*

-3
0.

98
**

*
-2

1.
37

**
-6

2.
83

**
*

-4
4.

35
**

*
-2

3.
96

**
-3

5.
57

**
*

(8
.0

59
)

(1
0.

26
)

(7
.5

80
)

(9
.0

06
)

(1
0.

68
)

(1
4.

77
)

(9
.8

91
)

(8
.2

68
)

ha
m

bu
_p

op
-0

.0
29

2*
**

-0
.0

21
0*

**
-0

.0
29

9*
**

-0
.0

22
4*

**
(0

.0
00

98
6)

(0
.0

01
34

)
(0

.0
00

89
8)

(0
.0

01
67

)
pm

ed
ic

s_
po

p
-0

.0
07

48
**

*
-0

.0
05

05
**

*
-0

.0
07

55
**

*
-0

.0
05

26
**

*
(0

.0
00

32
9)

(0
.0

00
41

1)
(0

.0
00

32
6)

(0
.0

00
52

2)
ce

nt
er

_p
op

-0
.3

12
**

*
-0

.3
57

**
*

-0
.3

19
**

*
-0

.2
51

**
*

(0
.0

28
8)

(0
.0

33
4)

(0
.0

65
6)

(0
.0

54
5)

ca
r1

-0
.1

48
**

*
-0

.1
68

**
*

(0
.0

14
7)

(0
.0

20
5)

C
on

st
an

t
1.

46
0*

**
1.

37
1*

**
1.

16
5*

**
1.

05
7*

**
1.

70
7*

**
1.

49
2*

**
1.

08
4*

**
1.

21
4*

**
(0

.1
01

)
(0

.1
29

)
(0

.0
90

1)
(0

.1
08

)
(0

.1
39

)
(0

.1
94

)
(0

.1
16

)
(0

.0
96

4)

O
bs

er
va

tio
ns

38
38

38
38

35
35

38
38

A
dj

. R
-s

qu
ar

ed
0.

98
0

0.
96

7
0.

98
7

0.
98

1
0.

98
5

0.
97

1
0.

98
0

0.
98

8
A

IC
-1

12
.3

00
9

-9
3.

18
28

2
-1

29
.2

12
6

-1
13

.2
82

2
-1

15
.8

57
7

-9
1.

32
15

2
-1

11
.7

83
1

-1
29

.1
67

9
St

an
da

rd
 e

rr
or

s 
in

 p
ar

en
th

es
es

**
* p

<0
.0

1,
 **

 p
<0

.0
5,

 * 
p<

0.
1



- 120 - 

2  

 

16

 

 

� X12 � X22 � X32 

Xi2 i  

U  

 

 

  i 

X12/U 16 19  

X22/U 20 29  

 

X32/U 15 30  

 

 



- 121 - 

 

 

 

1968 2008  

 
 

i 

 t  

 

 

 

X12/U 16 19  11.0422 53.8099 

X22/U 20 29  2.49531 70.8679 

X32/U 15  

30  

-0.0327 -36.149 
0.9957 1.1334 

 

 

 

2008 5,155

4,403  

9 2015 27 2,988
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3  

16

 

 

 

a 16 1

 

b  

c b  

d c a 1

 

1987 62 2007 19 21

2001 13 2007 19 7

 

2008 11

20 11 21

 

 

 

a  

1 1  
ln / 88.2011  0.0440  

     23.3009  23.2353  
0.9642 t  

1987 2007  

 
ITARDA  

2  
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522,279.57 89,027.32 ln  
46.6331   18.3111  

0.9436 t  
1987 2007  

 

 

 

3  

2008 5,155

6,054 6,299

 

9 2015 27

4,412 4,771

 

 
ITARDA  
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b  

1 1  
ln / 119.8162  0.05983  

20.6831  20.6909  
0.9839 t  

2001 2007  

 
ITARDA  

 

2  
798,927.93 16,496.58 ln  
119.2399   3.3806  

0.6348 t  
2001 2007  
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3  

2008 5,155

5,583 5,636

 

9 2015 27

3,623 3,739

 

 
ITARDA  
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