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342  

 

1.  

342 140 202

4-1 40.93% 59.06%  

4-1  

%

53 87 140 40.93 

62 140 202 59.06 

115 227 342 99.99 

 

2.  

4-2 20-30 36.55% 30-40

31.58% 40 36

2.9 35 4-2  

4-2  

  %  

20-30  50 75 125 36.55 

30-40  27 81 108 31.58 

40-50  21 58 79 23.1 

50-60  8 9 17 4.97 

60-70  6 3 9 2.63 
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70-80  3 1 4 1.17 

 115 227 342 100 

 

3.  

4-3 26.02%

23.10% 19.30%

68.42% 4-3  

4-3  

    %  

 25 41 66 19.30 

 32 57 89 26.02 

 1 1 2 0.58 

 25 54 79 23.10% 

 10 22 32 9.36 

 4 29 33 9.65 

 6 5 11 3.21 

 12 18 30 8.77 

 115 227 342 99.99 

 

4.  

4-4 5-7 27.78%

7-9 22.22% 5 21.93% 7.9

1.2 6

94.8 79.1 4-8

4-4  

4-4  

    %  

5  27 48 75 21.93 

5-7  33 62 95 27.78 

7-9  20 56 76 22.2 

9-12  18 34 52 15.2 

12-15  3 12 15 4.38 

15-20  7 10 17 4.97 

20  7 5 12 3.50 

 115 227 342 99.87 

4-2 
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5.  

4-5 66.08%

15.79% 13.45% 15

0.2 16 4-5  

4-5  

    %  

 2 6 8 2.34 

 5 3 8 2.34 

 15 39 54 15.78 

 78 148 226 66 

 15 31 46 13.45 

 115 227 342 99.91 

 

6.  

4-6 86%

14%

98.82% 4-6  

4-6  

    %  

 100 195 295 86.25 

 15 28 43 12.57 

 0 4 4 1.16 

 115 227 342 99.98 

 

7.  

1-1.5 34.90%

0.5-1 32.26% 0.5-1.5

67.16% 4-7  

4-7   

  %  

0.5  8 22 30 8.77% 

0.5-1  31 79 110 32.16% 

1-1.5  37 82 119 34.79% 



 87 

1.5-2   23 26 49 14.32% 

2  5 6 11 3.23% 

2.5-3  4 2 6 1.75% 

3  7 10 17 4.97% 

 115 227 342 99.99% 

 

8.  

4-8

 

4-8  

      

      1  2 

 2  1  1 

 47  2  2 

 6  1  1 

 2  1  2 

 1  4  1 

 4  1  1 

 1  1  2 

 2  2  1 

 1  7  12 

 66  1  1 

       1  11 

 87  1  16 

 1  16  2 

 1  2  4 

 15  1  135 

 20  1   

 16  4   

 1  4   

 141  1   

   1   

 3  1   

4-7 
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 2  1   

 3  2   

 1  2   

 7  1   

     342 

 

36

94.8  

23

12 29

21

62 4-9 1

2  

systematic sampling

20 10 1

11 pilot survey

94 12 15 25 157

115 95 3 2 31 284

227 sample size 342 62

4-9 3 4

0.66 prob-value or p-value 0.0001

 

4-9 115

227 114 33.33 138 40.35

252 73.68

23

19 42 13

 

4-8 
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7

4 1.8 2006

65 35  

4-9  

  

 

 

 

 

 

 

 

 

 

 

 

  

1 2 9 159 1351 371.7 

2 0 7 126 920 355.25 

3 4 4 218 1236 365 

4 4 7 210 1418 391.3 

5 3 4 314 1584 381 

6 3 6 193 787 464.75 

7 0 7 229 1178 377.65 

8 1 16 287 1164 354.7 

9 4 13 250 1009 348.35 

10 1 6 265 1104 386.65 

11 3 2 113 828 410.2 

12 3 5 261 1065 407.35 

13 0 1 20 571 516.65 

14 0 1 22 554 405.2 

15 6 12 546 754 368.45 

16 2 7 180 860 422.15 

17 0 0 22 768 421.3 

18 1 0 7 611 448 

19 0 0 44 585 509.55 

20 1 0 6 559 477.05 

21 0 0 10 575 516.2 

22 0 0 14 559 550.65 

23 3 6 290 942 421.45 

24 0 0 8 642 489.6 

25 0 0 5 705 502.15 

26 5 11 236 929 379.5 

27 3 9 410 762 383.85 
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28 1 3 237 691 388.3 

29 2 2 94 662 440.75 

30 0 1 163 666 381.35 

31 0 2 85 635 502.1 

32 1 12 383 673 344.55 

33 3 6 395 706 350.4 

34 0 3 74 727 340.65 

35 1 0 65 886 341.5 

36 4 3 191 677 331.95 

37 0 1 76 682 316.75 

38 1 2 22 697 300 

39 9 9 131 852 338 

40 0 4 26 616 371.1 

41 0 0 12 580 401.05 

42 1 0 392 711 660.7 

43 3 1 462 682 767.3 

44 0 4 390 1070 787.5 

45 3 3 477 844 768.4 

46 23 19 1879 785 596.6 

47 0 0 560 681 941.05 

48 2 3 1032 878 1159.25 

49 1 2 1533 644 1097.2 

50 2 1 1316 638 1226.95 

51 0 0 537 649 1265.65 

52 2 0 272 782 1531.6 

53 0 0 557 628 1565.6 

54 0 0 733 636 1397.35 

55 2 3 757 809 1835.16 

56 0 1 1106 667 1661.1 

57 4 7 1511 853 1995.15 

58 1 0 1242 713 1992.6 

59 0 0 92 702 1777.6 

4-9 
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60 0 2 898 658 1943.8 

61 0 0 239 624 1822.46 

62 0 0 347 654 1132 

 115 227 367 791 717 

94

4-9 6

94 6.04

62

158.4 141.8 2

55.4 55.9 79.2 22.2

70.6

1.64 CV 28.11  

4-9

100 10

93 9.3 100

52 4.8

 

95 4-9 5

62 2

187.9 153.3

1 2 0.5 0.6

36.7 42.3 23.7

1.84

115.6  

4-9 100

6 11 100 56

4-9 
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4.92

2.2  

opportunity cost

100

4-9 7

 

5

GIS  

95 40,000

25 1,600

1

25% 200 400  

4-10  

4-10  

           

 132 36 132 178 360 541 686 750 832 1,058 

 

          

 1,200 1,304 1,482 1,590 1,690 1,786 446 890 1,600 

 

4-9

0.88 0.0001

1995

300 717 519 444

72 1.38  

5.52 6.99 3.5

49 2.70

42  
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17-18

0

1995.15 11

 

multi 

collinearity 4-11

0.34 0.00

0.40 0.00

-0.27 0.03

 

0.03 0.84

0.60 0.00

0.24 0.06

 

4-11   

    

 1.00 

0.00  

  

 0.34 

0.00  

1.00 

0.00  

 

 0.40 

0.00  

0.03 

0.84  

1.00 

0.00  

 0.27 

0.03  

0.60 

0.00  

0.24 

0.06  
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3.15

 

iiiii PopIncomePN   3210    ……………………（4.1）  

4.1 iN iP  icomeln  3.15

Pop 0  3

i  3.15

3.16  2,~  oNIDi

01 

02 

03   

multiple regression 4.1 linear model or  

linlin model semi-log loglin  model  

linlog model double log or log-log model

 

    iiiii PopomePN   lnInclnlnln 3210  ……………………（4.2） 

 

iiiii PopIncomePN   3210ln            ……………………（4.3） 

 

    iiiii PopIncomePN   lnlnlnlnln 3210  ……………………（4.4） 

 

4.2 4.4 j j j 4-1 j

4-1 SAS

4-12  
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4-12  

     

 

linlin  

4.1  

linlog  

4.2  

loglin  

4.3  

loglog  

4.4  

terceptln  2.773 

0.867  

0.152 

0.324  

25.914 

0.831 

1.266 

0.349  

POP  0.014   

6.093  

0.001   

3.984  

3.644   

4.129  

0.509   

4.964  

comeln  0.007   

2.180  

0.002   

3.942  

1.265 

0.324  

1.006   

2.213  

P  0.011   

5.320  

0.001   

3.815  

7.448   

3.682  

1.063   

4.521  

F  15.831 12.841 8.949 19.470 
2adjR  0.486 0.431 0.337 0.541 

DW  1.899 2.258 1.961 2.358 

1. t  

      2.   

      3.   

      4.   

 

4-12 4 F

1 4.31 F

adjusted coefficient of determination, 

adj 2R loglog 54.15

5

linlin 48.6 linlog 43.1 loglin 32.7

loglog

 loglog

linlin loglog linlin

linlin  

 

 

Durbin-Watson DW

3 45 0

Ld 1.245 Ud 1.491

Ld4 2.755 Ud4 2.509 DW 1.491 2.509

1.245 2.755



 96 

linlin DW 1.899  

 

t

linlin 3 t

loglin

 

  

linlin j

xd d X dY

Y xyj dd / linlog  j

X Y dX
Y

dY
j / loglin

 j X 1

X

dX
dYj / loglog  j X

Y
X

dX

Y

dY
j /   

4-2 linlin 1

1 0.011

2 1

0.007 3 1

0.014  

a
i

St .
2

  aS

95 0.011 2 0.002 0.011 0.004

1 0.007 0.015

0.007 2 0.004 0.007 0.008 1

0.001 0.015 0.014 2 0.002

0.014 0.004 1 0.01

0.018  

loglog

10
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variance inflated factor, 

VIF 10

 

X

dX

Y

dY
/  

dX

dY

Y

X
Y

X

X X

 

linlin dXdYj / j YX /

X Y X Y

1 6.7
717

2 125.7
791 loglin

j X
dX

dY








1

loglin

linlog 

















YdX

dY
j

1
 X 1

2

loglog

4-13   

   

linlin  1.11 0.78 

linlog  0.72 1.58 

loglin  0.51 0.18 

loglog  1.00 1.06 
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linlin 1.11 1 0.78 1

500

1

 

4.1 4-12  

iiii PIncomePopN 011.007.0014.0773.2  ＋   ………………（4.5） 

1

4-9 4.5  

ii PN 101.014.70                     ………………………（4.6） 

inverse function  

ii NP 882951                       ………………………（4.7） 

4-1 4.7

AODC BODC ABC

OA OB /2 1295

326 / 2 = 484.5 1

77  
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iP

iN

B=326

A=1295

C

O ED=18

〈4-7式〉

484.5

 

      4-1   

71 1 14%

4-14 3.8 19

B/C ratio 1

 

 

4-14  

        

1 77,042,730 32 219,261,900 

2 38,841,000 33 156,552,800 

3 76,801,130 34 9,776,330 

4 101,726,300 35 2,862,000 

5 96,794,140 36 58,877,860 

6 76,492,890 37 3,347,000 

7 70,591,860 38 2,906,330 

8 214,861,700 39 103,839,300 
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9 187,161,800 40 4,580,000 

10 81,689,290 41 0 

11 24,881,000 42 17,263,000 

12 91,950,000 43 81,381,000 

13 881,000 44 68,698,250 

14 969,000 45 126,034,800 

15 432,796,000 46 3,475,345,000 

16 71,340,440 47 0 

17 0,000 48 227,232,600 

18 308,000 49 202,527,700 

19 0 50 173,859,300 

20 264,000 51 0,000 

21 0 52 23,956,500 

22 0 53 0 

23 114,937,400 54 0 

24 0 55 166,681,400 

25 0 56 48,705,000 

26 166,291,500 57 731,944,700 

27 216,663,800 58 54,694,000 

28 41,747,500 59 0 

29 16,558,000 60 79,091,000 

30 7,178,000 61 0 

31 7,486,500 62 0 

 8,255,672,000 

 

717 55

GNP 3.9

3.8 1

 

5 3.9 19.5

4-14 
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7.3

 

 

 

8,255,672,000 83

 


