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  SIZE
  SHAPES 
  DIRECTIONS 
  WIDTH
  PRIVATE 
  GAS 

  SEWERAGE 

  VOLUME

PLAYGROUNDS

SCHOOLYARDS
DOCTORS
DENTISTS
FIRES
ACCIDENTS
POLLUTION
PARKSETC
WOODS
MEETING
BARSETC 100

RESIDENTIAL
INDUSTRIAL
UNDERUSED
PAVED
TIME
STORES
RESTAURANTS

1 0
1 0

1 0

1 0

1 0

1

3
59 1
59

100 58

2
100

2

1m
0.004

                                                 
5) 5 . 1991 4 6



 No.34 2006.9

Monte Carlo
log-linear
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WM2 WM3 GS3 WM4

GS WM

TSP Time Series Processor
6) ML Version 

4.4 2 FRML
PROC Newton

quasi-Newton BFGS
Broyden-Fletcher-Goldfarb-Shanno DFP Davidon-Fletcher-Powell

7) BFGS
DFP
Monte Carlo GS3

}0.1,,2.0,1.0{1c }50,,15,10{2c WM4 }9.0,,2.0,1.0{1c

}0.4,,5.1,0.1{2c 3
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c

2 c~

3 2 1 IcDK );(

2 3 GS3 WM4 c DFP
BFGS

1
~c

2
1

                                                 
6) Dubin et al. 1999
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nugget effect

1 2 3

b

b SIZE 

b SHAPES 

b DIRECTIONS 

b WIDTH 

b PRIVATE 

b GAS 

b SEWERAGE

b VOLUME 

b PLAYGROUNDS 

b SCHOOLYARDS 

b DOCTORS 

b DENTISTS 

b FIRES 

b ACCIDENTS 

b POLLUTION 

b PARKSETC 

b WOODS 

b MEETING 

b BARSETC 

b RESIDENTIAL 

b INDUSTRIAL 

b UNDERUSED 

b PAVED 

b TIME 

b STORES 

b RESTAURANTS 

1c

2c

)(cL

    4.3824***

0.8365
1.0995***

0.0185
0.0272
0.0311
0.0320**

0.0166
0.0727**

0.0347
0.2112***

0.0859
0.2510***

0.0578
0.0823***

0.0226
0.0174
0.0237
0.0085***

0.0034
0.0544***

0.0192
0.0040*

0.0026
0.0020
0.0091
0.2387
0.4750
0.0154
0.0255
0.0101
0.2226
0.0078
0.0126
0.0448***

0.0093
0.0660***

0.0257
0.0000
0.0005
0.0678**

0.0304
0.0113***

0.0023
0.0843***

0.0215
0.4768***

0.1722
0.2600***

0.0346
0.0287
0.0289
0.0317
0.0301

2321.4303

    5.5689***

0.7543
1.0604***

0.0130
0.0078
0.0212
0.0145
0.0118
0.0660***

0.0250
0.1418***

0.0601
0.1575***

0.0492
0.1159***

0.0214
0.0042
0.0179
0.0078***

0.0030
0.0275**

0.0148
0.0002
0.0021
0.0031
0.0075
0.1073
0.3837
0.0205
0.0200
0.1145 
0.1705
0.0063
0.0095
0.0062
0.0093
0.0229
0.0232
0.0001
0.0004
0.0250
0.0276
0.0040**

0.0020
0.0466**

0.0207
0.1238
0.1634
0.1190***

0.0395
0.0285
0.0223
0.0116 
0.0241
0.9325***

0.0306
12.4134***

0.5840
2276.2982

    5.3377***

0.7463
1.0581***

0.0137
0.0160
0.0212
0.0134
0.0118
0.0642***

0.0258
0.1326**

0.0629
0.1237***

0.0519
0.1131***

0.0219
0.0069
0.0178
0.0082***

0.0033
0.0317**

0.0154
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0.0022
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0.0401**

0.0206
0.2098*

0.1619
0.1475***

0.0386
0.0210
0.0235

    0.0042 
0.0242
0.8868***

0.0392
 0.5498***

0.0757
2283.2320

t 1 5 10
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1 2 3

493329.19 9
129501.77 2
111757.34 1
103990.38 3
164479.59 2
157573.28 6
244369.73 7
65623.38 1

180054.16 9
49501.81 6
94173.20 9
87028.87 4
72848.81 7

137027.27 1
135955.81 5

661421.94
107094.86
135703.85
89643.07

153275.76
139896.39
234186.92
69985.73

152289.01
48287.12
70767.00
83503.60
80925.47

128965.13
120073.92

641443.59
114621.23 
139124.05
98755.26

160139.02
158321.86
243453.32
63557.45

178422.59
50929.06
84534.17
80999.19
78281.93

138595.07
126625.12

630758.41
110946.56 
136495.55
99996.04

161514.17
156389.39
244938.68
64494.75

178942.36
51969.97
80168.18
79627.40
77998.62

138201.67
124146.35

TIME 1 2 3

22 9
23 2
18 1
34 3
27 2
30 6
33 7
21 1
49 9
47 6
34 9
30 4
53 7
39 1
47 5

7816.14
1210.53
1960.00
685.45

1475.86
1212.33
1844.95
866.42
808.00
267.10
541.11 
723.64
396.96
859.69
664.18

3470.58
593.20
920.02
345.74
705.99
628.18
878.15
360.26
433.43
128.98
295.95
321.38
175.81
423.01
320.69

4229.24
711.55

1118.58
433.84
882.41
768.97

1094.88
453.03
538.69
163.11
347.81
391.53
217.09
522.72
389.64

TIME

b

t 1
DIRECTIONS DOCTORS WOODS MEETING RESIDENTIAL

2 3 SCHOOLYARDS INDUSTRIAL UNDERUSED PAVED



2
214

200
7 1

60

60 10
1 2

147 ( 59 ) 15
1 60 1 1 PRICE

9)

PRICE 4 1 11
2 3 9

1 2.0721D+9 2 3 1.4911D+9 1.3021D+9
3 (6) (8)

PRICE
1.3023D+9 WM4

5
TIME

1
PRICE 2 3

1
60

10)

11)

                                                 
9) 1.4
10) 2001, 2005
11) 2006
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