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Abstract

The initial network of Taipei MRT is approaching accomplishment. The
accessibility improved by MRT enlarges the area of Taipel metropolitan so
that the distribution of residents, employment, and recreation-shopping in
activities has been influenced. New activity cores have been formed, and the
function of the original activity cores have been changed, too. To understand
the change of activity cores before and after Taipei MRT opening is helpful
to make development policy in metro station area.

Most researches employed multivariate analysis in studying of urban
gpatial structure. This method needs to set threshold value, and the decision
of threshold is usually the subjective judgment of the researches. However
the judgment of the degree of the activity cores belongs to ill-defined
problems, and it should be analyzed by the methods which can deal with
uncertainty.

This research designed a fuzzy inference approach to analyze the
residential, employment, and recreation-shopping activity cores. Two
investigations should be proceeded in this approach: (1) establishing the
membership function by questionnaire and multiphase fuzzy statistics; and (2)
constructing the fuzzy rule base reversely from the results of questionnaire of
activity cores, and examining the consistency between the rule base and the
investigated results. There are several features in this approach; (1) it can
deal with the uncertainty of the judgment of the degree of the activity cores
by fuzzy linguistic variables; (2) it can avoid the subjective judgment of
threshold value because the fuzzy rule base is based on the results of
guestionnaire; (3) the inference conclusions are described by linguistic
variables, which can be easily understood and discussed; and (4) instead of
the full region data needed in the traditional method, it can analyze a single
district and reduce the amount of data as well as the difficulty of data
obtaining.

This case study of the MRT Pannan line where concluded as follows: (1)
the residential activity cores decreased by 4 while employment activity cores
haincreased by 1 as well as recreation-shopping after MRT opening; (2) the
function of residential active cores is getting unobvious while the function of
employment and recreation-shopping activity cores is getting obvious after
MRT opening; (3) the residentia activity cores back away from the urban



center while the employment and recreation-shopping activity cores expand
outward, and two major leisure-shopping activity cores where formed in the
east and west area respectively after MRT opening.

Finally this study applied policy sensitivity analysis on Panchiao
station by increasing industry and business floor area under four scenarios. If
industry-business floor area increases by 350%~500%, Panchiao station will
be at the “could be a employment active core” degree. If it increases by
500%~700%, Panchiao station will be at the “should be a employment active
core’.

Keyword: Rapid transit system, Spatial structure, fuzzy inference
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0 | O [0.030.030.08/0.630.88095095098 1| 1|1 |1 |1]1|1|1]|1 1
112|3|4|5|6|7|8|9]10

1 10.45/0.080.03 0 | 0O|O0O 0| 0| O

0 |0.71{1.00/0.45/0.13| 0. |0.06/0.03 0 | O

0 | 0 [0.15/0.63/0.9|0.930.950.98 1 | 1
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R2

y=1 0 x 054
y=-1.3375x + 1.7225 054 x 1.287 0.975
y=0 1.287 x
y=0 0 x 053 2799 x

=1.5152x - 0.803 053 x 1.189
3);:1 1189 x 14 0871
y =-0.7143x + 2 14 x 2799
y=0 0 x 1074
y=0.55523x-0.5932 1.074<x 2.885 0.824
y=1 2.885 X
y=1 0 x 0.256
y=-3.9x+2.0083 0.256 x 0.515 0.921
y=0 0515 x 1
y=0 0 x 0283 0801 x 1
y=5.444x-1.5417 0.283 x 0.467 0.99
y=1 0.467 x 0.579
y=-4.5x+3.6056 0579 x 0.801
y=0 0 x 05444
y=3.8286x-2.0804 0.5444 x 0.806 0.982
y=1 0806 x 1
y=1 0 x 0.2953
y =-0.875x + 1.2583 [0.2953 x 1.438 0.974
y:O 1438 x
y=0 0 x 0.339 3.026 x
y =1.4107x-0.4786 0.339 x 1.048 0.95
y=1 1.048 x 1.117
y =-0.5238x + 1.5849 [1.117 x 3.026
y=0 0 x 0.779
y =0.467x-0.3636 0.779 x 292 0.841
y=1 2.92 X

53




R2
y=1 0 x 0417
y =-0.7929x + 1.3305 (0417 x 1.678 0.941
y=0 1.678 X
y=0 0 x 0472 3445 x
=1.0588x - 0.5 0472 x 1417
zzl 1417 x 1744 0.992
y =-0.5882x + 2.0261 (1.744 x 3.445
y=0 0 x 154
y=0.5341x - 08227 [1.54 x 3413 0.98
y=1 3.413 X
y=1 0 x 0173
y = -5.45x + 1.9425 0.173 x 0.356 0.979
y=0 0356 x 1
y=0 0 x 0181 0616 x 1
y=7.1429x -1.2905 [0.181 x 0.321 0,888
y=1 0.321 x 0.365
y =-3.9837x + 24541 [0.365 x 0.616
y=0 0 x 0.359
y = 4.05x - 1.455 0.359 x 0.606 0.985
y=1 0606 x 1
y=1 0 x 0.408
y =-0.5689x + 1.2321 [0.408 x 2.166 0.838
y=0 2.166 X
y=0 0 x 042 3692 X
y = 0.674x - 0.2834 042 x 19 0,663
=1 19 x 218
y =-0.6394x + 2.3606 [2.18 x 3.692
y=0 0 x 1547
=0.4458x - 0.6895 [1.547 x 3.79 0.849
y=1 3.79 X
R y
R? iZ:(f/fy)

54




R2
y=1 0 x 0534
y =-0.7723x + 1.4125 [0.534 x 1.829 0.935
y=0 1.829 x
y=0 0 x 0.567 3.653 x
=1.125x-0.6375 [0.567 x 1.456
§=1 1456 x 1.968 0880
y =-0.5938x + 2.1688 [1.968 x 3.652
y=0 0 x 1.553
y = 0.4865x - 0.7557 [1.553 x 3.609 0.884
y=1 3.609 X
y=1 0 x 0.097
y =-8.5x + 1.825 0.097 x 0.215 0.924
y=0 0215 x 1
y=0 0 x 0.09 036 x 1
y =9.7222x - 0.9583 [0.099 x 0.201 0,983
y=1 0201 x 0.231
y=-7.7778x + 2.7963 [0.231 x 0.36
y=0 0 x 0234
y = 8x - 1.875 0234 x 0.359 0.982
y=1 0359 x 1
R? y
et gm—w

(Yi-y)

\‘M:

I
N

55




5.1

5.1.1
1.
2.
15
5.1.2
4 3 21

20

21

60%

130
30

56



AR 2 2 5
Hunguan

S
Wanlung
51
5.13
130 120 110
92 51
53 47 21 30 58
31~40 25 41~50 51 12 5
39 29 11
10 7 4
51
21-30 31-40 41-50 51
58 | 52 64 28 13 5
53 |47 58 25 12 5
43 12 8 4 32 11
39 11 7 4 29 10
5.2
34.2
1.

5-2 53

57



|~ g o A QY| ||t ~o|m|o|jo|m|t|jo|c|Ywo Y o|w
N|©|©o|wn o|w© D0iow|lo|d|o|o |G| (o Y g Q| w|o|wv|x |||~
—|o|w|< 0| © ~Nolwow| GG INL| Y v T | o|wi~o |~ N
Nioo|—|dH i~ 0 o|NJITL TR 5I2L0YH 0K v~
NI~ o gt o4 RBIQI-|NF T oF|lojnR|lojwv|dlo|~|v
Q1Y 0|9 ~|© N oot Nw|[dlddldmo|do|- Y n|x|o|o|~
S| oo I S9N w|[QN N~ D o|m |~ ~o|o|<|o|~
Xl |o|w 2g v < YSJY G v T LYo Qlo|~lo|l~< o
Ol ©|© < IQIQwRIQNILELISQ AT |N|N|m|©
<|o|o|o ™| NOo|dANINMNATD QLB o|o|lo|d|o|N|o|w| |
N|jm|o|N — | olo|lo|lm|t |t |N|NG P Q|lo|o|n|o|o|o|o|o|o|o
< || ;| oo old|-|o|9|19Id v RINILCIln~SG|o|lo|lojo|o|n
J|w|~|c0 < | A YQIRIQ 5N vio|F~o/B lo|tmt|mm
8|30 || o|~ a5~ o3|~ a8 |K| |88~ v |o|g[a]2|2]w|2|w| v ||
3|~ |o|0| 0|88 o|w|3|Y 0|y v |+ | o|o|w|a|<|S[d|e|w 8|29 |3 ||y

58



~YISIdlIY I d|lolo olololcn|omY d5|Yolod ol dIJY R o~
o|d|o|o|lo|o|o|m NIRl~n|molo|o|o|YN|TFI~o RS w|m|~[~|lo|o
olm|t|m|m|t 0| o wlNldld~tN|S|[T~|o|o|F|N|M||©O] |
ol~Mblo|t|®m|F|~ O ~YY RIS N |w|J|o|ln|jojo|o|o|o|s|wn
mld|lo|d|loo|Q |5 Al |3 IFFI8|o|lo|d|nQ|d|d|o|o|o|lo|o|~|{
N m|o|t|m TN o|lo|o|lo|m|o|m|mw|d|lo|ld|d|lm| o I~82QIN
o (Y o|lwv Yy« wiN|lN|[d|wlo|lo |8 |n|d|o|t|~No|lo|o Qo
~i~|lo|l~|ow|o|o|o o~ |Q|d|o|lo|w|w|d|lm|t|~[m|m|~|Ww|o|~
o|olw|o|Y|+ 2|8 | ]R8 2[R 4[|~ |3|8|N|3|I|<|o||en|||+
Njo|ln|o|laa| |8 ~o|8IFIQIB|INoo]QBYQ|w|o|o|o|o|o|«
o|lo|o|o|o|o|<|J& <o FlooYlojojo|ldloln|d|o|o|d|o|o|H|]
old|ld|o|lm|o|o|l JILIK[ YN o|ld|njojm|lo|F|alanjojo|o|o|o|w|f
wmom |t QY o008 L19 9|« ~Q Y wjojanm| x|
o|o|o|iw|wn|d|B]m|o|ydd 28Dy w3 D|c|d[S]c|o]|o|<|2|w
S|S|3R|Q| 8wt || e|w|F <483 J]|o| xS |H|S|o|o|3|&|3|~

59



5-2 53

5-2~5-4 54 56

(1)

60



(2)

5-5

-3

$LE

g D

L

I
_
Bt ) 44 h

61




3)

5-6

5-4

#Hdbdx

00 -0/

.

e
o 1 4048

W
h

MRS
S
i i
4 _W
e R J
LB 8 _i __.__H_F
%
¥
Lo

62



(goodness of fit)

D)

H1

(Chi-sguare Test)

63




5-7 0.05 X2 XPs9005=77.924

5-7
2% ( )| 6.717 319 16
59 59 59
7 %5000 77.924
2
Ho
H1
5-8 0.05 7% y’s0005=77.924
5-8
72 ( )| 4.683 10.733 | 18.233
59 59 59
7250005 77.924
5-9~-5-14
3.4.3 5-9~-5-14

5-15~5-17
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)

(2)

3)

2.544 0.891 2.316
2.21 0.807 2.034
2.564 0.828 2.607
2.318 0.687 2.666
3.204 0.72 2.934
13.057 0.806 12.75
2573 0.829 2.836
2.49 0.74 2.463
2.49 0.74 2.463
12.876 0.837 13.135
35 0.726 3.546
6.642 0.928 6.7556
2.405 0.924 2.436
3.15 0.767 1.447
3.809 0.475 3.889
2.113 0.416 2.17
6.455 0.431 6.079
1.89 0.712 2.019
1.737 0.784 0.833
1.248 0.922 1.15
0.966 0.899 1.251
1.682 0.902 1.543
1.288 0.663 1.007
1.659 0.658 1.686
0.342 0.842 0.9
3.266 0.726 3.054
2.449 0.873 2.446
2.139 0.844 2.036
4553 0.748 4589
2.332 0.655 2.486
2557 0.605 2.335
3.072 0.587 2.738
4.442 0.609 2.997
5.266 0.555 3.13
1 2 [2001]
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5-10 ()
1) (2 3)

2.314 0.661 2.26
3.299 0.668 3.391
2.762 0.266 2.873
3.967 0.333 4.016
1.009 0.772 0.955
1.119 0.792 1.001
1.248 0.922 1.15
0.147 0.735 0.127
0.585 0.887 0.544
0.56 0.767 0.539
0.39 0.874 0.325
2.259 0.593 0.276
3.619 0.51 3.779
3.135 0.229 3.407
2.116 0.313 2.082
2416 0.473 255
3.378 0.429 3.8

2.096 0.424 2.823
4.406 0.279 4.307
3.014 0.278 3.219
3.035 0.237 3.416
1.778 0.356 2.111
1.062 0.196 1.081
1.257 0.295 1.352
1.944 0.344 2.215
0.192 0.665 0.179

2 [2001]
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5-11

(1)

()

©)

6.786 0.763 7.73
7.013 0.705 8.665
6.73 0.651 7.368
5.804 0.571 6.636
10.89 0.721 11.675
6.935 0.576 7.239
10.833 0.723 12.113
10.569 0.734 10.953
5.497 0.771 7.151
5.33 0.805 6.186
6.783 0.667 7.73
7.539 0.644 8.388
5.384 0.527 5.851
6.046 0.525 6.375
4.973 0.491 5.744
2754 0.392 2,97
3.076 0.333 3.356
2554 0.413 2797
2223 0.445 2411
1.982 0.395 2157
1.312 0.233 1.45
1.521 0.158 2,021
0.723 0.228 0.74
5.027 0.687 5.161
5.421 0.584 5.401
3.153 0.252 3.432
0.816 0.072 1.007
0.719 0.156 0.786
2 3 [2001]
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5-12

(1)

()

©)

3.38 0.569 1.852
1.006 0.313 1.052
1.052 0.337 1.035
1.718 0.274 1.85
1.636 0.346 1.829
2.235 0.407 2.446
1.475 0.339 1.649
2.15 0.26 0.707
2.15 0.26 0.707
1.538 0.28 1.729
1.895 0.172 0.643

10.326 0.163 5.466
0.66 0.127 0.739
0.776 0.109 0.861
0.807 0.193 0.911
1.284 0.216 0.846
2743 0.342 2746

10.724 0.194 13.115
3.459 0.076 3.763
2.34 0.274 2.85
0.076 0.335 0.083
0.107 0.292 0.09
0.695 0.288 0.753
0.238 0.098 0.286
0.288 0.233 0.289
0.44 0.202 0.448
0.18 0.101 0.196
0.231 0.098 0.286
0.141 0.078 0.157
0.054 0.126 0.148
0.141 0.078 0.157
0.857 0.172 0.87

1 2 3 [2001]
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5-13

2

©)

7.756 0.315 5
7.288 0.372 6
6.094 0.356 5
10.05 0.318 5
5.322 0.357 1

7.2 0.42 0

6.84 0.241 5
7.625 0.289 4
11.667 0.26 5
10.165 0.265 2
1.846 0.296 1
2328 0.282 1
2,075 0.301 1
1.166 0.052 0
0.075 0.306 1
0.624 0.128 1
0.708 0.082 1
0.725 0.092 1
5.851 0.363 0

1.44 0.232 2
2152 0.178 0
0.064 0.043 0
274 0.141 3
0.904 0.253 3
3.128 0.275 2
5.614 0.266 0
7.286 0.189 0
5.696 0.272 0
5573 0.243 0
8.157 0.377 0
4,601 0.335 0
2152 0.212 4
1.654 0.224 3

2 [2001] 3
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5-14

) 3

3.238 0.162 3
6.138 0.241 1
3.666 0.25 0
16.962 0.119 1
16.408 0.1 1
4.491 0.042 0
1.494 0.178 1
2192 0.193 0
2192 0.193 1
1.586 0.18 0
2.201 0.103 0
1.765 0.151 0
1.269 0.135 1
0.768 0.155 0
0.721 0.093 0
0.666 0.149 1
0.184 0.047 0
0.22 0.073 1

0.15 0.037 1

0.029 0.072 0
0.22 0.121 1

0.343 0.109 0
0.15 0.037 1

0.101 0.086 0
0.75 0.083 1

0.79 0.146 1

0.601 0.112 2
2 [2001] 3
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5-20
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400
6-1
400 A B CDE A
B CDE
IR
A %
400m ] A
—
D E
6-1
6.1
75 82 89
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6-1 6-2

D)

75 82

2)
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3)

6-1
75 82 89

0.776 4 0.8689 5 0.6993 4
0.8038 4 0.8615 5 0.7534 4
0.9165 5 0.9248 5 0.8607 5
0.9165 5 0.9186 5 0.7896 4
0.9162 5 0.9204 5 0.8829 5
0.7877 4 0.8904 5 0.8094 4
0.1922 2 0.2748 2 0.3419 2

0.75 4 0.114 1 0.1641 1
0.7932 4 0.1801 2 0.3645 3
0.7817 4 0.4316 3 0.5748 3
0.9248 5 0.7166 4 0.5653 3
0.7687 4 0.4461 3 0.2500 2
0.5154 3 0.448 3 0.2462 2
0.7686 4 0.7715 4 0.4525 3
0.9222 3 0.9248 5 0.8665 5
0.8337 4 0.9248 5 0.8489 5
0.5424 3 0.8071 4 0.6933 4
0.6477 4 0.8072 4 0.6269 3
0.6633 4 0.871 4 0.6575 4

1.
2 5 4
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D)

(2)

75 82
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6-2
75 82 89

0.212 2 0.223 2 0.194 1
0.083 1 0.226 2 0.227 2
0.343 2 0.325 2 0.197 2
0.307 2 0.299 2 0.187 2
0.247 2 0.249 2 0.232 2
0.382 3 0.399 3 0.259 2
0.927 5 0.927 5 0.927 5
0.786 4 0.927 5 0.927 5
0.752 4 0.927 5 0.927 5
0.757 4 0.927 5 0.815 5

0.25 2 0.794 4 0.856 5
0.590 3 0.927 5 0.927 5
0.872 5 0.876 5 0.927 5
0.441 3 0.621 3 0.862 5
0.234 2 0.370 3 0.490 3
0.264 2 0.186 1 0.345 2
0.579 3 0.081 1 0.215 2
0.081 1 0.073 1 0.220 1
0.424 3 0.081 1 0.076 1
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75 82 89
0.082 1 0.083 1 0.083 1
0.075 1 0.240 2 0.390 3
0.084 1 0.083 1 0.080 1
0.078 1 0.081 1 0.082 1
0.075 1 0.075 1 0.085 1
0.076 1 0.175 1 0.188 2
0.860 5 0.751 4 0.925 5
0.545 3 0.916 5 0.918 5
0.075 1 0.250 2 0.250 2
0.075 1 0.250 2 0.250 2
0.075 1 0.922 5 0.924 5
0.075 1 0.774 4 0.918 5
0.075 1 0.363 3 0.596 3
0.075 1 0.212 2 0.916 5
0.079 1 0.078 1 0.566 3
0.080 1 0.084 1 0.084 1
0.075 1 0.081 1 0.084 1
0.075 1 0.075 1 0.084 1
0.075 1 0.076 1 0.075 1
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75 82 89

1 2 3 4 5 ®| @ (8) 9)
1176 | 0.760 | 1173 | 0.903 | 0.850 | 1.261 | 0.902 | 0.729 | 1.200
1003 | 0775 | 1.115 | 1.221 | 0868 | 1.021 | 1.086 | 0.748 | 1.302
2142 | 0.848 | 2236 | 1.195 | 0903 | 2.957 | 1.284 | 0.794 | 1.209
2142 | 0.848 | 2203 | 0.609 | 0.851 | 2.250 | 0.845 | 0.784 | 0.833
1941 | 0881 | 1.927 | 1549 | 0.884 | 2431 | 1.532 | 0.767 | 1.447
2538 | 0.618 | 10071 | 2492 | 0785 | 2.020 | 2.314 | 0.661 | 2260
2203 | 0233 | 14213 | 2075 | 0304 | 1.374 | 1.944 | 0344 | 2215
2239 | 0521 | 8166 | 1.356 | 0282 | 7.720 | 1.257 | 0.295 | 1.351
1636 | 0.629 | 10.884 | 2.024 | 0.284 | 1268 | 1.777 | 0356 | 2.111
1.848 | 0.601 | 9558 | 2.490 | 0.363 | 1.396 | 2.416 | 0473 | 2,550
3.895 | 0912 | 9254 | 4141 | 0506 | 5.984 | 3.378 | 0.429 | 3.800
3.000 | 0580 | 7.142 | 4252 | 0.346 | 4.396 | 4.046 | 0279 | 4.306
8585 | 0.392 | 1.345 | 2.881 | 0.348 | 2.829 | 2.762 | 0.266 | 2.873
4204 | 0577 | 1652 | 2076 | 0578 | 4.686 | 2.006 | 0424 | 2.823
7829 | 0.882 | 2621 | 4527 | 0.853 | 8595 | 4523 | 0.748 | 4.589
4069 | 0.704 | 3248 | 3506 | 0.805 | 4502 | 3500 | 0.726 | 3.546
1.480 | 0457 | 2801 | 1.233 | 0.726 | 1.652 | 1.288 | 0.663 | 1.007
0.605 | 0.664 | 1.172 | 0.763 | 0.916 | 0.648 | 0.501 | 0.627 | 0.669
1.088 | 0576 | 2050 | 0636 | 0.922 | 1.156 | 0.580 | 0.699 | 0.547
1(1) 2 O [1987]

2.(4) 5) ©)

[1989]
3.(7) (8 (9) [2001]
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75 82 89
(1) () 3) (4) (5) (6) () (8) 9)
1.012 | 0.240 | 0.769 1137 | 0150 | 0.860 | 0.860 | 0.281 1.049
0397 | 0.225 | 1318 | 1195 | 0.132 1.423 1.244 | 0.252 1.403
2292 | 0152 | 2344 1.013 | 0.097 | 2591 | 0.885 | 0.206 | 0.988
1873 | 0.152 | 2002 | 0.801 | 0.149 | 2317 | 0.822 | 0.216 | 0.846
1578 | 0.119 | 1.340 1.645 | 0.116 1.418 1284 | 0233 | 1.450
0.791 | 0.382 | 10211 | 3.764 | 0.215 | 3.994 1475 | 0339 | 1.649
16.011 | 0.767 | 16.467 | 12.757 | 0.696 | 13.408 | 6.730 | 0.656 | 7.368
11.055| 0479 | 7.785 | 9784 | 0.718 | 11.803 | 7.013 | 0.705 | 8.665
7739 | 0371 | 5265 | 5717 | 0.716 | 8176 | 7539 | 0.644 | 8.388
10633 | 0.399 | 6.643 | 6.233 | 0.637 | 10.027 | 5384 | 0.527 | 5.851
9518 | 0.088 | 2460 | 4760 | 0494 | 4.411 5804 | 0571 | 6.636
7633 | 0420 | 2136 | 4161 | 0.654 | 3960 |10.890 | 0.721 | 11.675
4329 | 0608 | 1422 | 3314 | 0652 | 2910 |10.569 | 0.734 | 10.953
2019 | 0423 | 1436 | 2349 | 0422 | 4252 | 6.935 | 0.576 | 7.239
1.327 | 0.118 | 1.399 1612 | 0147 | 2792 | 3154 | 0252 | 3.432
1193 | 0296 | 1804 | 0.799 | 0.195 | 1.381 1.718 | 0.274 | 1.850
1.001 | 0543 | 2585 | 0.346 | 0.274 | 0.732 1.052 | 0.337 1.035
0347 | 0336 | 1412 | 0208 | 0101 | 0455 | 0591 | 0.373 | 0.557
0633 | 0424 | 4222 | 0442 | 0.078 | 0991 | 0452 | 0.301 | 0.425
1M @ O [1987]
2.(4) (6 [1989] (5) 80 85

3(n ®

[2001]
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75 82 89
() ) ©) (4) ) (6) (1) (8) 9)

0.954 | 0.033 0 1.123 0.079 0 0.809 0.160 0
1.546 0.049 0 1.493 0.087 3 1.320 0.167 4
2,662 0.045 0 1.020 0.055 0 0.872 0.121 0
2174 0.045 0 0.896 0.084 0 0.637 0.135 1
1.835 0.037 0 1.952 0.072 0 1.269 0.151 0
0.604 0.195 0 4,083 0.150 0 1.440 0.232 2
18.034 | 0.180 6 | 14699 | 019 4 7.288 0.372 6
10.876 | 0.082 3 | 11177 | 0367 4 7.756 0.315 5
7.400 0.056 0 5.812 0.379 0 8.157 0.376 0
9.807 0.062 0 8.432 0.225 0 5.614 0.266 0
9.567 0.019 0 6.439 0.339 3 6.004 0.356 5
6.578 0.017 1 5.629 0.199 4 | 10050 | 0318 5
3.733 0.012 1 4.482 0.097 2 | 10165 | 0265 2
1.812 0.018 0 3.178 0.204 0 7.625 0.289 4
1.202 0.020 0 2181 0.093 0 3.238 0.162 3
0.819 0.018 0 1.081 0.126 0 1.586 0.180 0
0.410 0.024 0 0.468 0.130 0 0.768 0.155 0
0.131 0.057 0 0.281 0.050 1 0.461 0.146 1
0.253 0.067 0 0.599 0.029 0 0.302 0.096 0

(1) 3) [1987] (2)

[1987] 75

2.(4) [1989] (5) 80 85

(6)

3(7) (8) [2001] (9)
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