
 4 

-

-  400 

 4

 1 

2

-

-

 3

-

-
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4

  (Tobit Model)  (Tobit Model) 

 (Maximum Likelihood 

Estimate)   Marginal  Effects  

4.1

 4.1 -

 ( )  (%) 

 64 16.00 

 336 84.00 

 400 100.00 

 : 

 4.1 -

 336  84.00 

 64  16.00 

 4.2 -

 ( )  (%) 

 227 56.75 

 173 43.25 

 400 100.00 

 : 
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 4.2 -

 227  56.75   173 

 43.25

 4.3 -

 ( )  (%) 

 21  17 4.25 

21-30  84 21.00 

31-40  137 34.25 

41-50  64 16.00 

 50  98 24.50 

 = 41.30  = 68  = 18   

 400 100.00 

 : 

 4.3 -

 31-40  137   34.25  

50  98  24.50  21-30   84

 21.00   41-50  64  16.00 

 21  17   4.25 

  41.30  68  18 

 21
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 4.4 -

         ( )  (%) 

 173 43.25 

 195 48.75 

/ /  32   8.00 

 400 100.00 

 : 

  4.4 

-  195  48.75  

 173  43.25  /

/   32  8.00

 4.5

-

 ( )  (%) 

1-3  249 62.25 

4-6  135 33.75 

 6  16   4.00 

 = 2.82  = 7  = 1

 400 100.00 

 : 

  4.5  

-   1-3  249 

 62.25   4-6  135

33.75   6  16  4.00

  2.82   7

  1
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 4.6 -

 ( )  (%) 

 51 12.75 

  63 15.75 

  80 20.00 

 149 37.25 

 48 12.00 

 9 2.25 

 400 100.00 

 : 

 4.6

-   149   37.25 

  80  20.00 

 63  15.75  51   12.75  

  48   12.00  9  

 2.25 

 4.7 -

 ( )  (%) 

/  49 12.25 

/  125 31.25 

/  31 7.75 

/  55 13.75 

/  63 15.75 

 ……… 77 19.25 

 400 100.00 

 : 
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  4.7 -

/  125   31.25 

  77  19.25 /

63  15.75 /   55  13.75 /

 49  12.25 /

  31  7.75 

 4.8 -

 ( )  (%) 

 1,000  35 8.75 

1,001-5,000  195 48.75 

5,001-10,000  147 36.75 

 10,000  23 5.75 

 = 4,740  =20,000  = 500

 400 100.00 

 : 

  4.8  

-  1,001-5,000  195 

 48.75  5,001-10,000  147  

36.75  1,000  35  8.75  

10,000  23   5.75  

/

  1,001-5,000 
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 4.9 -

 ( )  (%) 

 /  /  185 46.25 

 (  / / ) 66 16.50 

 /  98 24.50 

 51 12.75 

 400 100.00 

 : 

 4.9  

- / / /   185    46.25

/   98  24.50  (

/ / )   66  16.50  51  

 12.75 

 4.10 -

        ( )  (%) 

 /  383 95.75 

 /  17 4.25 

 400 100.00 

 : 

  4.10  -

 383  95.75  

 17  4.25
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 4.11 -

 ( )  (%) 

 75 18.75 

 165 41.25

 93 23.25

 67 16.75

 400 100.00 

 : 

  4.11 

 165   41.25

 93   23.25  

75  18.75  67  16.75
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 4.12 -

              

( ) (%) ( ) (%) ( ) (%)

 397 99.25 3 0.75 400 100.00 

   28 7.00 372 93.00 400 100.00 

   146 36.50 254 63.50 400 100.00 

 ( ) 130 32.50 270 67.50 400 100.00 

 117 29.25 283 70.75 400 100.00 

   7 1.75 393 98.25 400 100.00

 5 1.25 395 98.75 400 100.00

 - - 400 100 400 100.00

 - - 400 100 400 100.00

- - 400 100 400 100.00 

 : 

4.12

-   397

 99.25  3  0.75

 146   36.50   254  

 63.50  ( )  130 

32.50   270   67.50  

 117   29.25  283  70.75 

  28   7.00  372 

 93.00   7  1.75 

  393   98.25   5  

 1.25  395   98.75  
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 4.13 -

            

 ( )  (%) 

 3  103 25.75 

 2  82 20.50 

 1  215 53.75 

 = 2  = 5  = 1

 400 100.00 

 : 

  4.13

-   1   215  

 53.75  3   103  25.75 

 2  82  20.50 

 4.14

 ( )  (%) 

 396 99.00 

 4   1.00 

 400 100.00 

 : 

  4.14  

  396  99.00  4

 1.00
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 4.15 -

-  ( )  (%) 

 385 96.25 

 15 3.75

 400 100.00 

 : 

 4.15  

-  385   96.25 

 15  3.75 

-

4.2

-

4.2.1 -

-

 5 
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 4.16 -

1. 196 168 27 9 - 

2.  105 207 80 8 - 

3.  85 280 21 14 - 

4.  80 232 85 5 - 

5.  79 287 34 - - 

6.  32 255 98 15 - 

7.  24 176 144 32 16 

8.  120 215 48 17 - 

9. 89 200 111 - - 

 :      

 4.16  

-

4.2.2 -

-

 5 

  4.17 
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 4.17 -

-

1.   72 270 58 - -

2.  33 246 121 - -

3. 55 235 195 5 -

4. 48 280 72 - -

5.   65 240 89 6 -

6.  95 217 80 8 -

7.  112 256 32 - -

8.  56 248 85 11 -

9.  72 208 112 8 -

10. 80 232 88 - -

 : 

  4.17  

-

-

 280 

 270 

 256 

 248 

 246 

240

 235 

 232 

 217  
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-

4.3 -

-     

4.3.1 -

 1 -

 4.18 -

            1 

 1  ( )  (%) 

1  137 34.25 

3  98 24.50 

5  103 25.75 

10  62 15.50 

 10  0 0.00 

 = 3.96  =  10  = 1

 400 100.00 

 : 

 4.18

-  1   1 

  137   34.25   5 

 103  25.75   3   98

 24.50   10   62  15.50 

 3.96   10 

 1 



59

2

 4.19 -

    2 

 2  ( )  (%) 

1  90 22.50 

3  115 28.75 

5  111 27.75 

10  84 21.00 

 10  0 0.00 

 = 4.84  =  10  = 1

 400 100.00 

 : 

 4.19

-  1   5 

  115  28.75  3 

111  27.75   1   90

 22.50   10   84  21.00 

 4.84   10 

 1 

3
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 4.20 -

     3 

 3  ( )  (%) 

1  25 6.25 

3  87 21.75 

5  163 40.75 

10  95 23.75 

 10  30 7.50 

 = 6.42  =  20  = 1

 400 100.00 

 : 

 4.20

-  3   5 

  163   40.75  10 

 95  23.75   3   87

 21.75  10   30 

7.50 1   25  6.25 

 6.42   20 

 1 

4
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 4.21 -

    4 

 4  ( )  (%) 

1  25 6.25 

3  73 18.25 

5  112 28.00 

10  114 28.50 

 10  76 19.00 

 = 8.6  =  30  = 1

 400 100.00 

 : 

 4.21

-  4   10 

  114  28.50  5 

112  28.00  10   76 

 19.00   3   73 18.25

1   25  6.25 

 8.6   30 

 1 

4.4 -

-

-

-

  4.21
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 4.22

-

( / )

1 2 3 4

( ) (%) ( ) (%) ( ) (%) ( ) (%)

1  137 34.25 90 22.50 25 6.25 25 6.25 

3  98 24.50 115 28.75 87 21.75 73 18.25 

5  103 25.75 111 27.75 163 40.75 112 28.00 

10  62 15.50 84 21.00 95 23.75 114 28.50 

 10

0 0.00 0 0.00 30 7.50 76 19.00 

 400 100.00 400 100.00 400 100.00 400 100.00 

 10 10 20 30 

 1 1 1 1 

3.96 4.84 6.42 8.6 

 : 

 4.22    5 

-

 10 

 1 

4.5

-   (Tobit Model) 

-

  CVM  

-
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WTP1 =  a + 1 Sex + 2 Age + 3 Status + 4 Family  + 5 Education

   + 6 Occupation + 7 Income + 8 Again +

WTP2 = a + 1 Sex + 2 Age + 3 Status + 4 Family  + 5 Education

   + 6 Occupation + 7 Income + 8 Again +

WTP3 = a + 1 Sex + 2 Age + 3 Status + 4 Family  + 5 Education

   + 6 Occupation + 7 Income + 8 Again +

WTP4 = a + 1 Sex + 2 Age + 3 Status + 4 Family  + 5 Education

   + 6 Occupation + 7 Income + 8 Again +

  4.23 
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 4.23

-

(Minimum) (Maximum) (Mean)

Sex

 i

Sex = 1

Sex = 0

1 0 1 0.563 

Age

 i ( : )

2 18 68 41.31 

Status

 i 

Status = 1

Status = 0

3 0 1 0.484 

Family 

 i ( : )

4 1 6 2.822 

Educatio

n  i

Education = 1

Education = 0

5 0 1 0.523 

Occupati

on  i

Occupation = 1

Occupation = 0

6 0 1 0.564 
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 4.23  ( )

(Minimum) (Maximum) (Mean)

Income

 i

( / )

7 500 20.000 4,740 

Again

Again = 1

Again = 0

8 0 1 0.982 

4.5.1   

-  1 

 Maximum Log Likelihood Estimate : MLE   Tobit  

 Heteroscedasticity  

 Marginal Effect (Sex) (Age)  (Status 

) (Family)  (Education) (Occupation)

(Income)  (Again) 

  4.23 4.24 
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 4.24

-  1  Tobit

Maximum  Likelihood 

 Z-Statistic Prob. 

Constant  - 0.3821 - 0.272 0.7857 

Sex 1.4671*** 4.726 0.0000 

Age - 0.0303* - 1.702 0.0887 

Status -1.3076*** - 4.397 0.0000 

Family - 0.3649*** 3.483 0.0005 

Education 0.0197 0.063    0.9494 

Occupation 0.6384* 1.819 0.0689 

Income 0.0002*** 4.410 0.0000 

Again 2.7980*** 2.713 0.0067 

Sigma = 2.72823898

Log likelihood = -969.0379 

 : 

 : *  0.10

**  0.05

***  0.01 

-  1  Tobit

WTP1 =   a   +   1.4671Sex***   -   0.0303Age* -   1.3076Status***   -   0.3649Family***

     +   0.6384Occupation*   +   0.0002Income***   +   2.7980Again***
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 4.25

-  1   Marginal Effect

Marginal  Effect 

 Z-Statistic Prob. 

Sex 1.3596*** 4.720    0.0000 

Age -0.0281*       -1.702    0.0888     

Status -1.2117***       -4.392 0.0000      

Family 0.3382**       3.480    0.0005     

Occupation 0.5916*       1.818    0.0690 

Income 0.0003***     4.405    0.0000     

Again 2.5929***       2.712    0.0067      

 : 

 : *  0.10

**  0.05

***  0.01 

 (Sex)   0.01 

  (Age)

0.10  -0.0281

 1  0.0281

 (Status)

 0.01  ( / )

 (Family) 

 0.05
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(Occupation)

 0.10

 (Income)

 0.01 

 0.0003 

 1 

 0.0003 

 (Again) 

 0.01 

-  1   

ZZZWTPE

                       = (0.96546* 4.95954) + (2.72824* 0.20853) 

          = 5  

-  1   

  5  

  5

 – 

 2552  265,295 

1,325,618.64
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4.5.2   

-  2 

 Maximum Log Likelihood Estimate : MLE   Tobit  

 Heteroscedasticity  

 Marginal Effect (Sex) (Age)

(Family) (Occupation)  (Income) 

  4.25 

4.26

 4.26

-  2  Tobit

Maximum  Likelihood 

 Z-Statistic Prob. 

Constant  1.4782 1.036    0.3004 

Sex 2.4391***       7.737 0.0000      

Age -0.0360**       -1.994 0.0462     

Status -0.3876       0.1992 0.1992      

Family 0.2957*** 2.780 0.0054   

Education -0.3478       -1.103    0.2700      

Occupation 0.6106*       1.713      0.0867      

Income 0.0003***     5.615 0.0000     

Again 1.0667      1.019 0.3084      

Sigma = 2.77043971

Log likelihood = -975.1778

 : 

 : *  0.10

**  0.05

***  0.01 
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-  2  Tobit 

WTP2 =   a   +   2.4391Sex***   -   0.0360Age**   +   0.2957Family***   +  0.6106Occupation**

+  0.0003Income***

 4.27 

-  2   Marginal Effect

Marginal  Effect 

 Z-Statistic Prob. 

Sex 2.5658***       9.350    0.0000 

Age -0.0002*       -0.018    0.9859 

Family 0.3619***       4.272    0.0000 

Occupation 1.1778***       4.349   0.0000 

Income 0.0003***     5.367    0.0000 

 : 

 : *  0.10

**  0.05

***  0.01 

 (Sex)   0.01 

  (Age)

0.10  -0.0281

 1  0.0281 

 (Family) 

 0.01
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(Occupation)

 0.10

 (Income)

 0.01 

 0.0003 

 1 

 0.0003 

-  2   

ZZZWTPE

                       = (0.74761 * 1.84922) + (2.7704* 0.31937) 

          = 5.21 

-  2  

  5.21 

 5.21 

 – 

 2552  265,295 

1,382,881.55

4.5.3

-  3 

 Maximum Log Likelihood Estimate : MLE   Tobit  

 Heteroscedasticity  

 Marginal Effect (Sex) (Age)  (Status )  
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(Family) (Education) (Occupation)  (Income) 

(Again)

  4.27 4.28 

 4.28

-  3  Tobit

Maximum  Likelihood 

 Z-Statistic Prob. 

Constant  1.6351      0.910    0.3627 

Sex 2.2047***       5.557 0.0000 

Age -0.0730***      -3.209 0.0013     

Status -1.3088***       -3.444 0.0006      

Family 0.5121***       3.824 0.0001     

Education -1.0644***       -2.682   0.0073      

Occupation 1.1604***       2.587 0.0097      

Income 0.0004***     5.540 0.0000     

Again 3.7036***      2.810 0.0050      

Sigma = 3.48673791

Log likelihood = -1067.162 

 : 

 : *  0.10

**  0.05

***  0.01 

-  3  Tobit 

WTP3 =  a  +  2.2047Sex***  -  0.0730Age***  -  1.3088Status***  +  0.5121Family***

-   1.0644Education***  +  1.1604Occupation***  +  0.0004Income***

+  3.7036Again***



73

 4.29 

-  3   Marginal Effect

Marginal  Effect 

 Z-Statistic Prob. 

Sex 2.2463***       6.186   0.0000 

Age -0.0603***      -3.190    0.0014     

Status -1.2853***       -3.500 0.0005      

Family 0.5456***       4.654    0.0000        

Education -0.9577**      -2.548    0.0108      

Occupation 1.2811***       3.223   0.0013 

Income 0.0004***     5.459    0.0000     

Again 4.4775***       5.520    0.0000     

 : 

 : *  0.10

**  0.05

***  0.01 

 (Sex)   0.01 

  (Age)

0.01  -0.0603 

 1  0.0603 

 (Status)

 0.01  ( / )

 (Family) 

 0.01
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 (Education)

 0.05 

(Occupation)

 0.01

 (Income)

 0.01 

 0.0003 

 1 

 0.0003 

 (Again) 

 0.01 

-  3   

ZZZWTPE

                       = (0.95647*5.96658) + (3.48674*0.092269) 

         = 6.03 

-  3   

  6.03 
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 6.03 

 – 

 2552  265,295 

1,599,350.62

4.5.4   

-  4 

 Maximum Log Likelihood Estimate : MLE   Tobit  

 Heteroscedasticity  

 Marginal Effect (Sex) (Age) (Status ) 

(Education) (Occupation) (Income) (Again)

  4.29 

4.30

 4.30

-  4  Tobit

Maximum  Likelihood 

 Z-Statistic Prob. 

Constant  5.6137      1.975    0.0483 

Sex 2.6551***       4.229 0.0000 

Age -0.1204*** -3.343 0.0008     

Status -1.3648**       -2.270 0.0232      

Family -0.0169    -0.080 0.9363     

Education -2.3803***       -3.79    0.0002      

Occupation 1.6837**      2.372 0.0177      

Income 0.0006***       5.493 0.0000     

Again 4.3803**      2.100 0.0357      

Sigma = 5.51724440

Log likelihood = -1250.727

 : 

 : *  0.10
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**  0.05

***  0.01 

-  4  Tobit 

WTP4 =   a   +   2.6551Sex***   -   0.1204Age*** -   1.3648Status** -   2.3803Education***

   +  1.6837Occupation**   +   0.0006Income***   +   4.3803Again**

 4.31

-  4   Marginal Effect

Marginal  Effect 

 Z-Statistic Prob. 

Sex 2.7792*** 5.061    0.0000 

Age -0.0735***      -2.581    0.0099     

Status -1.3394**       -2.365 0.0180      

Education -1.8422***       -3.345    0.0008      

Occupation 2.1911***       3.614  0.0003      

Income 0.0005***       5.117    0.0000     

Again 7.3030***      5.931   0.0000     

 : 

 : *  0.10

**  0.05

***  0.01 

 (Sex)   0.01 
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  (Age)

0.01  -0.0603 

 1  0.0603 

 (Status)

 0.05  ( / )

 (Education)

 0.01 

(Occupation)

 0.01

 (Income)

 0.01 

 0.0005

 1 

 0.0005 

 (Again) 

 0.01 

-  4   



78

ZZZWTPE

                       = (0.811746*4.87916) + (5.51724* 0.2698) 

          = 5.45  

-  4  

  5.45  

 5.45  

 – 

 2552  265,295 

1,445,642.91

 4.32        

-

 ( / ) E(WTP)

 1  (WTP1) 5  1,325,618.64 

 2  (WTP2) 5.21  1,382,881.55 

 3  (WTP3) 6.03  1,599,350.62 

 4  (WTP4) 5.45  1,445,642.91 

 : 

 4.32 

-  3  6.03 

 1,599,350.62  4   

 5.45  1,445,642.91 

 2  5.21 

 1,382,881.55  1 

5  1,325,618.64 
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4.6 -

2553-2572

2553-2572

-  4 2549-2552 (

, 2552) 

 5 

Yt = 1.05 Yt-1

Yt ( t = 1,2,……..,n)

Yt-1 t-1( )

Yt-1  4

2549-2552 (640,342+778,471+366,832+265,295/4)  512,735

Yt = 1.05 (512,735)

Yt = 538,372 

- 2553-2572  4.33



80

 4.33 -

2553-2572
( : )

E(,WTP1)=5 E   (W,TP2)=5.21 E (WTP3) =6.03 E (WTP4)=5.45 

53 538,372 2,691,860 2,804,918 3,246,383 2,934,127 

54 565,291 2,826,453 2,945,164 3,408,702 3,080,834 

55 593,555 2,967,776 3,092,422 3,579,137 3,234,875 

56 623,233 3,116,164 3,247,043 3,758,094 3,396,619 

57 654,395 3,271,973 3,409,396 3,945,999 3,566,450 

58 687,114 3,435,571 3,579,865 4,143,299 3,744,773 

59 721,470 3,607,350 3,758,859 4,350,464 3,932,011 

60 757,543 3,787,717 3,946,801 4,567,987 4,128,612 

61 795,421 3,977,103 4,144,142 4,796,386 4,335,042 

62 835,192 4,175,958 4,351,349 5,036,206 4,551,795 

63 876,951 4,384,756 4,568,916 5,288,016 4,779,384 

64 920,799 4,603,994 4,797,362 5,552,417 5,018,354 

65 966,839 4,834,194 5,037,230 5,830,038 5,269,271 

66 1,015,181 5,075,904 5,289,091 6,121,540 5,532,735 

67 1,065,940 5,329,699 5,553,546 6,427,617 5,809,372 

68 1,119,237 5,596,184 5,831,223 6,748,997 6,099,840 

69 1,175,199 5,875,993 6,122,784 7,086,447 6,404,832 

70 1,233,958 6,169,792 6,428,924 7,440,770 6,725,074 

71 1,295,656 6,478,282 6,750,370 7,812,808 7,061,327 

72 1,360,439 6,802,196 7,087,888 8,203,449 7,414,394 

17,801,784 89,008,919 92,747,294 10,734,4757 97,019,722 

 4.33 2553-2572

 – 

2572 -
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 3  8,203,449 

 4    7,414,394 

 2  7,087,888 

 1  6,802,196 

4.7

- 2553-2572 ( 5% 10%)

 (discount factor)

PV = F 

PV =  (present  value)

   F =  (future  value)

   r =  (discount  rate) 

   n = 

5% 10% (discount

factor5%  discount factor10%) 2553-2572  4.34 

nr)1(
1
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 4.34

5% 2553-2572  4

3 2572

 3,092,700 2553

 3,090,557

2553- 2572  61,845,538  (1,855,366,141 )

4 2572  2,795,226

2553

2,793,289 2553- 2572 

 55,896,879  (1,676,906,379 ) 2

2572  2,672,134 2553

 2,670,282

2553- 2572  53,435,365

(1,603,060,961 ) 1

2572  2,564,428 2553

 2,562,651

2553- 2572  51,281,541  (1,538,446,220 )

 10% 2553-2572  4

1 2572

1,013,527 2553

 2,446,901

2553- 2572  32,609,852  (978,295,574 ) 2

2572  1,056,095

2553  2,549,671

2553- 2572  33,979,466

 (1,019,383,988 ) 4

2572  1,104,745 2553

 2,667,122

2553- 2572  35,544,739



84

(1,066,342,176 ) 3

2572  1,222,314 2553

 2,950,962

2553- 2572  39,327,482  (1,179,824,463 )

- 2553-2572 5% 10%

-

 ( 1 -5 )  ( 1 -11 )

( 1 -20 )


