16









Electronic Toll Collection

ETC

(1)
(i1)
(iif)

il

ETC









Svi-



- vii -



APPENDIX 106

A 107
A 112

A ETC s 120

- viii -






ETC

[1]

Durlauf 2001

2001

Brock and Durlauf 2001a




1996 1997
2003 “ 7
[2]
Neighborhood Effects
1992

1987

James Coleman
““The principal task of the social sciences lies in the explanation of social
phenomena, not the behavior of single individuals. In isolated cases the social
phenomena may derive directly, through summation, from the behavior of

individuals, but more often this is not so.”” Coleman 1990, p. 2

Coleman 1990 >~

Dawes 1980
B3] Blanck 1993 Granovetter 1978
Asch 1951
el (1996)
(1997)
(2003)

2003



Gleaser & Scheinkman 2001

Gleaser & Scheinkman 2003



(1
) 3)
5 6 7 4
5
6
7
ETC









Deutsch & Gerard (1955)

Asch (1955)

Latane (1981) (1) s (2
t 3 N
Latane & Wolf (1981) | I=sNt



TPB: Theory of Planned Behavior Ajzen, 1991

TPB Attitude Toward the Behavior
Subjective Norm Perceived Behavioral Control 3
Intention
Ajzen 1991

Bearden & Woodside (1978)

Social Capital Putnam, Leonardi & Nanetti 1994; Durlauf 2002a; Durlauf 2002b
Coleman (1990)

Schelling (1973) Granovetter (1978)

X %

X % -

45 S



X% X%

f(x) FOO

0 100 0 100

FO)

100

Schelling (1971)

Segregation

Gleaser, Sacerdote & Scheinkman (1996) Schelling (1971)



Coleman

1990

Granovetter (1973)
The Strength of Weak Ties
Friedkin (1998)

““Social Influence Network””

Dawes (1980)

(1990)

Dawes (1980)



(1990)

2003



NIMBY

2001;

2003;

1990 =~

2003



1990

(1990)

(1993)

Bass Model

Bass (1969)



Leibenstein (1950)

“< 7z Leibenstein (1950)
“ Veblen 7z
(1990) Leibenstein (1950)
“ 7z Gleaser & Scheinkman 2003

Housing Segregation

Social Multiplier Gleaser, Sacerdote

& Scheinkman 2002



[ —
< . O

- (B

LS

Herd Behavior
Froot, Schartfstein & Stein 1992;
Trueman 1994; Scharfstein & Stein 1990

Banerjee (1992)
Young (1998)
Cooper & John (1988) “ Coordination Failure >~
Cooper, DeJong & Ross (1990)
Cooper & John (1988)
y i () i (Y)=y
- A B C



Vi
v L i
B
A
C
45°
y
2001 *”
Leibenstein 1950; Rohlfs 1974
Rohlfs (1974)
B
C
B(X)
C(X)
0l—= .iff.:... — x"l ..... X = X




2003; 1994

1999; 1998; 2001; 1998;
1999
1995; 2003
1997
1997;
1997; 2003
2000; 2001

2000



2003 1994
1999 1998
2001 1998
1999
1995 1997
2003
- &
1997 2000
/ - -
1997 2001
2000 2003

-19-



il

-20-






1970 80

1990

i Brock & Durlauf 2001b

-22-



““Peer group effect”” ““Neighborhood effect”” ““Social Influence””

Schelling (1971)

Schelling (1971)

Cooper & John (1988) Blume (1995) Young (1998) Ellison & Fudenberg
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Yj E(pj - ﬁj)\/l\Tj
§ var (y))
Var(yj):var[E(yj l&)]+ E[Var(yj |gj)]

(3-2) 1 2
Sacerdote & Scheinkman (1996)

Topa (2001)

ACF f

f(8)=>> W[5 -D; [I[(Xs — X)(Xg — X)

i=1 j=1

Wy S Ij

(3-3)
Ioannides (2002)
Neighborhood Effect
Neighbor
Ioannides (2002)

Yiknt = &+ Wi + ﬁHth + Oy + 720 + YV E[Zy | Xis G ]+ Ui

Y., Vv, Z, E[Z]X,q] Neighbor
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a, ﬂv 73 59 77 (3'5)
E (@i | Yny) E (Xi | Yn)
(3-6)
i (Ynay Xi)

E(q; | yn(i)’xi) =a+ BE(q | Yn(i))+7E(Xi | yn(i))+5yn(i) +nX

Manski (1993, 1995)
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y#0
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Social Multiplier Gleaser, Sacerdote & Scheinkman 2002
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+
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a  y+pn 4
E(q; LoX)=——+—"—E(q +—vy X.

(ql | yn(l)’ |) 1—ﬂ+ 1—ﬂ (ql | yn(l))+ 1—ﬂ yn(l) +77 i (3_10)

=7 + T E | Vo) + 72 Yoa) T 7%

(3-10) OLS
T, 71,
0 n ﬁa 7 o
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y=0 0=0
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Self Selection
Peer Group Effect
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Randomized Group Assignment

_27-
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Brock & Durlauf (2001a, 2001b)

4
Manski (1993, 1995)  (3-5)
(3-10)
(3-11)
§:jyj
y, =a+ BY +1z, +u, Y:T (3-11)
Y
Y 3-11) Y u
OLS

Case & Katz (1991) Evans, Oates

-28-
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2
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Dawson & Chatman 2001; Hayakawa & Venieris 1977
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Conely & Topa (2002)
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Rivkin (2001) Evans, Oates & Schwab (1992)

Sacerdote (2000)

GPA Grade Point Average

Case & Katz (1991)

Gaviria & Raphael (2001)

Topa (2001)

Evans, Farrelly & Montgomery (1996)

-31-



Helsley & Strange (2000)

-32-






Brock & Durlauf
(2001a, 2001b)

L —
& M v

L :
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Cooper & John 1988 >~
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Brock & Durlauf (2001a) Wi i
1 +1 2 -1
V(@) =u(w,)+S(a, 1 (0_)) + &(ay) (4-1)
u(wi) Private Utility  S(a@;, M)
Social Utility e(wy)
Private & Random Utility
(@) i
S(Luf (@ ) =S(-1L (@) Stochastic Dominance (o)
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m; (= E(@,))
"R € 1 e
M =—> m;
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m;; ' ]
+1 2 m; -1
1
4-1) S(w,, M)
S(@;, M) = Joym;
J
Non-cooperative decision making i 0¥

P(a) = — SXPIOM@) + I M)
Zviem,fn exp[O(u(v;)+Jv,m’)]
h+k =u(+1) —h+k =u(-1)

E[@,]=tanh(6h+8I(1 -1)"' X

j=i

me;)
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mie,j = E[a)j] Vi, J (4-5)

m¢, = tanh(6h+6J (1 =)' X, m?,) V] (4-6)

i#]
mie,j = E[a)j] Vi, j (4-6)

E[w,]= tanh(6h+63(1 -1)"' 2, E[w,]) Vi (4-7)

ji
i Self-Consistent Equilibrium

Brock & Durlauf 2001a

m* = tanh (Gh +6Jm *) (4-8)
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p* m* =2 p*-1
¢ hJ
Brock & Durlauf (2001a)
)oi<l
ii) 63>1 h=0 3
ii)0J > 1 h#0 H(>0)
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i mﬁt
m =m,, Vi (4-9)
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m, = tanh(Sh+ gJm, ) (4-10)
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t
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m_* m, =1
m,* m, =—1 m_*
3 mi*, mm*’ m+*, mi* < mm* < m+* mi*’ m+*
Mp*
Weidlich 1992; 1997
mi*’ m+>l<
E(max , V(@)|m,") = Emax(ha, +k +Jom, +&(@)) (4-12)
E(max , V(@,)|m ") = Emax(he, +k +Jom. +&(e)) (4-13)
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W(m") = E(maxV(@)|m")

i (4-14)
= Eln[exp(ﬁh + 60Kk +60Im") +exp(—=Oh + 6k —0Im")]
h=0 Im_*| = |m.
h>0 (h<0) [m_*] > m, ¥ (m_*) < Jm.*))
(4-14)
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03>1 h>0 m_*
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(4-8)
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b: Xi: i Y- i
c, d:
0 1 i 2
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explo,(b+c'X; +d'Y, ;) +Im ;)]

P(w,) = )
@ Z exp[vi(b+c'X;+d"Y,; +JIm,;)] (4-18)
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M, = jtanh(bJrc'xi +d 'Y, +Im, )dFy (4-19)
FXI‘Ynm n Xi (4-19)
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L@ | X, ’Yn(i)7 mn(i)Vi)

= [T Prob(@, =11 X;,Y ), My )2 x Prob(@, = =1 X;, Yy, My, )"

B exp(b+¢' X, +d 'Y, +Im, ;) 0 (4-20)
A exp(b+c' X, +d"Y, )+ Im ;) +exp(-b—c' X, —d 'Y, —Im, )

n(i) n(i)
(I-)/2
exp(-b-c'X,; —d 'Yn(i) - Jmn(i))
X
exp(b+c'X, +d 'Yn(i) + Jmn(i)) +exp(-b—-c'X,—d 'Yn(i) - Jmn(i))

(4-18) (4-19)
Mngy
Naive Brock & Durlauf 2001a; Brock & Durlauf
2001b Mgy
rﬁn(i)
rﬁn(i) r'_’]n(i)
2 (4-18)
(b,¢,d,J) @21 m,
m, n
m, = [tanh(b+¢' X, +d"Y, + Jm,)dFy
1 . R ) (4-21)
=~— > tanh(b+¢'X; +d"Y, +Jm ) V¥n
n ien
Nn nii)=n
(4-21) d, J Manski (1993)
d#0 Exogenous Effects
J#£0 Endogenous Effects
Brock & Durlauf (2001b)
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2001b

1 13,140 (394), 1,044 ( 82)
2 JR 12,392 (687), 2,273 (144)
3 10,818 (228), 718 ( 93)
4 JR 9,547 (201) 298 ( 0)
5 JR 9,459 (336) 2,077 (255)
6 9,396 (261) 1,435 ( 75)
7 8,706 (270) 412( 0)
8 8,681 (146) 1,203 ( 65)
9 8,055 (1,998) 1,563 (383)
10 7,947 (300) 310( 0)
14
1996 12
2001a, 2001b
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15 2500
2
12
[8]
@
[ 7 1] [ 12 ]

(%) (%)
20410 3,184 15.6 5,325 3,871 72.7
8,871 1,806 20.4 3,511 3,352 95.5
4,760 1,047 22.0 4,086 2,004 49.0
28,814 5,868 20.4 6,539 2,824 43.2
13,773 3,590 26.1 4278 1,750 40.9
7,678 1,267 16.5 3,829 1,304 34.1
18,329 3,305 18.0 6,129 2,025 33.0
43223 10,394 24.0 7,938 2,563 32.3
42475 10,971 25.8 9,758 3,145 32.2
23440 4,508 19.2 7,073 2,599 36.7
3,544 945 26.7 4,494 1,635 36.4

(b)

[ 7 1 [ 12 ]
(%) (%)
16,279 5,824 35.8 7,967 0 0.0
17,703 5,539 31.3 5,018 0 0.0
7,575 2,248 29.7 3,163 0 0.0
17,267 4,863 28.2 6,792 0 0.0
29,684 4,850 16.3 5,026 0 0.0
1,876 814 434 2,627 0 0.0
20,377 4,962 24.4 7,028 0 0.0
22,178 6,295 28.4 6,250 0 0.0
6,126 1,488 24.3 2,538 0 0.0
32,301 11,353 35.1 7,175 131 1.8
35,508 8217 23.1 9,442 298 3.2
16,952 4,582 27.0 5,954 216 3.6
32,530 6,787 20.9 5,639 192 3.4
7.906 2,404 30.4 3,861 166 43
13,838 3,819 27.6 5,520 239 43
18,029 4236 23.5 3,758 178 4.7
21,261 3,667 17.2 2,834 206 7.3
18,283 5,368 29.4 5,606 501 8.9
81 13 10 11
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[11]

12
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(b)
(©
(d)
(©
®
(2
(h)
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9]
[10]
(1]
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[12]

(@ (b) (©

2 732| 118] 16.1% 6 500] 62| 12.4% 3 600] 73] 12.2%
3 168] 11| 6.5% 3 600] 60| 10.0% 2 400 42| 10.5%
4 1000] 80| 8.0% 8 400] 39 9.8% 3 400] 20 5.0%
5 1200 112] 9.3% 7 3000 201 6.7% 4 200] 16| 8.0%
6 500] 67 13.4% 5 800] 65| 8.1% 6 700] 50| 7.1%
7 700 54 7.7% 2 800] 81| 10.1% 1 3000 29 9.7%
1000] 83| 83% 5 400] 24| 6.0% 3 500 20| 8.0%
400 18] 4.5% 4 400 32 8.0% 3 700 83] 11.9%
300] 17| 5.7% 1 200 21| 5.3% 1 600] 51| 8.5%
6000] 560] 9.3% 4 400] 25| 63% 1 600 42| 7.0%
5000] 429] 8.6% 5000] 446] 8.9%
2000

6000 771 12.9% 77% 10 / 2,500 / 95.5%

5000 345 6.9% 31% 4 1,500 / 7.3%

5000 500 10.0% 15% 15 J 2,100 / 1.8%

16000 | 1,616 | 10.1% 48%

/ /

443 2.50 142 2.07 3.81

40.6% | 634% | 28.0% | g¢) | (131 (42) (1.69) (3.83)

40.5 2.88 18.9 221 6.11

48.8% | 57.0% | 347% | 179y | (1.19) (5.4) (1.97) (4.30)

430 2.38 19.0 234 4.83

41.0% | 62.3% | 38.0% | (156) | (1.22) (5.2) (1.82) (4.14)

432 2.54 16.6 2.18 4.61

42.4% | 61.8% | 32.5% | 170y | (127) (5.3) (1.79) (4.13)

2001 10 6 [12]
2001 11
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Brock & Durlauf (2001a)

u( ) h
hi
h=b+c'X;+d"Y (5-1)
b: Xi: i Y ndiy I
n(i) c,d:
o 1 i 2
[ n(i)
(b+c'X, +d'Y, ;, +JIm,_,
P(a)l) _ eXp[a)|( + i + n(i) + n(l))] (5_2)
Z exp[v;(b+c"X; +d"Y, i +Im ;)]
M, = [ tanh(b+¢' X, +d Y, +Im, )dFy - (5-3)
Frvac, n Xi
Naive
m, = [tanh(b+¢' X, +d"Y, + Jm,)dFy
. A A A (5-4)
= — h(b+¢'X, +d'Y, +Jm ) Vn
N Ztan i n n
Np n(i)=n
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n=1: n=2:

n=3:
[13]
Naive n_1r1(i)
m, n=1,2,3
[14]
1
Park
2
Risk
3
Public
1 2 3
(a) 0.880 0.735
(b) 0.711 0.870
(c) 0.454 0.944
(d) 0.418 0.831
(e) 0.837 0.483
® 0.969 0.627
() 0.625 0.460
(h) 0.787 0.784
1 2 3
1 1.000
0.164 1.000
3 0.090 0.596 1.000
x?=255.05 (df=17,p=0.0001) RMSEA =0.093 GFI=0.960
(3] 2001 11

[14]
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t-
-0.772 -5.96
/ 0.0402 1.79
1 0.197 2.72
0.0431 4.84
X Risk 2 -0.159 3.41
' Public 3 0.302 6.28
0.0593 2.36
ii 0.247 3.59
Yn / 0.0188 2.14
Mo - P 1117 18.9
771311 -1120.1
0.305 1,616
0
Risk
Public
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(5-4)
my
yn:iZtanh(6+é'xi+d'Yn+jmn) n=1,2,3 (5-5)
m
h
m

178 593 771 | 77% -0.538

238 107 345 | 31% 0.380

423 77 500 | 15% 0.692

839 777 1,616  48% 0.038

Risk Public D h

2.065 0.376 3.808 0.018 [ -0.079 | 2.495 0.329 10 -0.066

2.206 0.539 6.110 1.085 0.561 4.000 0.000 4 -0.006

2.336 0.464 4.827 0.023 0.127 2.384 0.440 15 0.179
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(5-4) - -

Public
® A
(5-4) Naive
® A
100
1231
0 16.3 100
100
75.7
69.0

0 22.2 52.6 100
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100

(@

3.85
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(b)

(©)

m = 0.827
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0 An*
1 m
1 ~ . .
m =— > tanh(Ah*+b+¢' X, +d"Y, +Jm) (5-6)
1 ien(i)=1
100 2'3‘1
1
L= 0
7~
e
(b) _ /
\/
/
4h* [o o }
/ A
/
/
/ ()
|
-~ !
Fo 28 80.0
! Lo 1
0 163 100
(5-6) 2 Ah* 0.092
m; —-0.484 0.600
m, 25.8% 80.0%
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0.018 1
0.092+0.018 = 5

80

10 /

10+5 15
50

80.0

70.0 — |

60.0

AP (%)

50.0

40.0

30.0

20.0

10.0

1 23 4 5 6 7 8 9 10 11 12 13 14 15 16
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Jovanovic 1989; Cooper 2002; Tamer 2003;
Bisin, Moro & Topa 2002 2003

Brock
& Durlauf 2002
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2003

2003

2003

RP

Noelle-Neumann 1984
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E-mail

2003

WEB

2003

Schelling 1978

http://www.myvoice.co.jp/voice/

WEB APPENDIX
15 10 23 10 27
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1 5 9
200/ 304 303 304
500/ 304 303 303
800/ 303 303 303
1000
800 - 757 i
666
600 - 515
400
200
0
20 30 40 50
- n=2730
800 699
581 580
600
00 | o2 344
200 | 127
o 1
S S 3 S S S
@ e = S 2 e
(=) (=]
= b S 8
= =
- n=2730
27%
73%
- n=2730
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1200
1000
800
600
400
200

(@

1000
900
800
700
600
500
400
300
200
100

(@

1066

1200

997

1000

869

,,“RP

800

600
400
200

(b)

900

764

800
700
600
500
400
300
200
100
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630

700

600 |

500

400

300
200

750

800
700
600

500 |
400
300
200

100

(b)

@
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200 500 800
89 67 50 206
% 42.4% 39.2% 30.1% 37.7%
47 34 36 117
% 22.4% 19.9% 21.8% 21.4%
74 70 79 223
% 35.2% 40.9% 47.9% 40.8%
210 171 165 546
% 100.0% 100.0% 100.0% 100.0%
97 85 79 261
% 52.4% 47 5% 43.9% 48.0%
36 46 35 117
% 19.5% 25.7% 19.4% 21.5%
52 48 66 166
% 28.1% 26.8% 36.7% 30.5%
185 179 180 544
% 100.0% 100.0% 100.0% 100.0%
129 107 100 336
% 59.7% 54.9% 49.3% 54.7%
40 42 36 118
% 18.5% 21.5% 17.7% 19.2%
47 46 67 160
% 21.8% 23.6% 33.0% 26.1%
216 195 203 614
0% 100.0% 100.0% 100.0% 100.0%
4 @ j
i
+1 -1
V(@) =u(®)+S(@, M)+ (@) (6-1)
u(wy) S(a)i > mle)

&(m)
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S(w,,m¢

i

)= Joo,m;

exp[O(U(@,) + o, M;)]

P(wy) = _
zvie{Jrl,—l} exp[O(u(v;) + Jv,m7)]

h+k =u(+1) ~h+k =u(-1)
+1
m;
E[w]=tanh(0h+0J(1 =)' X, m¢ )
|
m’, =E[w,] Vi, j
E[w]=tanh(6h+60J(1 -1)"' X, E[o;]) Vi
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m; -1 +1
[

(6-2)

(6-3)
h k i

-1
(6-4)
(6-5)



m* = tanh (6h + 6Im *) (6-6)

u( ) h h;

h=b+c'X;+d"Y, (6-7)

b: Xi: i Yniy: i
n(i) c, d:

6 1
[ n(i)
expla,(b+c'X; +d"Y, ;) +Im ;)]
P(w,) = ; ; (6-8)
z exp[v;(b+c'X;+d"Y ; +Im, ;)]

vie{+1,-1}

My = [ tanh(b+c' X, +d 'Y, +Im

n(i) n(i))dFXi\Y (6-9)

n(i)

(6-8)

RP

RP
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2 RP
3 RP
t
-0.482 | -2.44
1.61 | 224
-6.83<10* | -3.60
-6.161072 | -0.504
0312 | 331
[ ] -0.175 | -1.98
2.63<10% | 584
1 9.56><10% | 1.96
2 0275 | -5.27
3 3.62<107% | 0.754
1714
-929.2 -1181.2
4
45
N:
m= j tanh(b+¢' X, +d Y, + ImydFy
1 . . R
;ﬁZtanh(b+c'Xi+d'Yn(i)+Jm)
1
45 3
RP
58.0 58.0
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100%

0% :
6.4% 58.0% 89.8%

500
6 62.0
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12.4% 47 .0% 89.9% 8.92% 62.0% 84.7% 6.63%

() 200 / (b) 500 / (c) 800 /
i} RP
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ETC

100

2001
ETC

280

ETC

3

2002

3.7

ETC

ETC
SP
ETC Electronic Toll Collection System
2002;
ETC
2004 4
ETC
ETC

ETC
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ETC
2001

Leibenstein 1950; Rohlfs 1974

Start-up Problem *~
Rohlfs 1974; Rohlfs 2001; Metcalfe 1998; 2001)

1999;
2003; Levinson & Chang 2003

ETC

ETC ETC

ETC

ETC
ETC

ETC ETC
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Fukuda, Opachavalit & Yai (2004)

ETC
]
s - | )
S S
ETC
[ ]
— NES
‘ ‘ ETC
> < \/

ETC ETC
ETC
ETC ETC
ETC

Leibenstein 1950
ETC
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ETC

SP

“ETC

“ETC

ETC 4

(a)

(b)

(c)

(d)
ETC
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(e) ETC
ETC

(b)
Levinson & Chang (2003)

d (©

ETC
ETC

ETC

(©

Vercie =Uiy + IS¢, + Eerc iy
Vionie = —Uip +I(1=S )+ &yoniv

VETe,it: i t
i t

EETC,i,t, ENON, i, t-
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ETC

(©)

ETC

(7-1)

(7-2)

Von, i, t:
t



(7-1) (7-2)

AV
AV =Vercir —Vionir = 2U; +3(2S, - D+ ¢, (7-3)
Ei,t= EETC,i,t, — ENON, i, t
(7-3) 2
EETC,i,t  ENON, it it
i
t
1 t Pit
P, - ! (7-4)
T l+exp[-2pu,, — BI(2S,, - D]
s
t
p_ ! (7-5)
t
1+exp[-{28u+BI(2S,, -} ]
t
t
S t
t t
7z D Dy
t “ ” t

AS’[(ESt—St_l) -
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-ETC

Matsuyama (2002)
D St

AS = p(D, -35,))

p0<p<l)

D
2003; Levinson & Chang 2003

Dt :St—lpt +(1_St—l)P( = Pt

Dy (7-5)
Pt
Py

1

AS, =
L {Hexp[—zﬂm—ﬁuzst_l—

=

t Ui’t

)]

t -
S
AS; t
(7-6)
1999;
ETC
(7-7)
(7-6)
—SH} (7-8)

-84 -



(7-6)

S, =S, +AS,

(7-8)

1 .
1+exp[-20 - fI(2S -1)]

o

(7-10)
m = tanh( U + 0.54Jm)

4
a J
ETC

ETC
ETC
ETC

ETC

ETC
ETC
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ETC

U

ETC

100
ETC

ETC

(7-9)

(7-10)

(7-11)

(7-10)



ETC

http://www.idcnet.co.jp/

E-mail

WEB

WWW

ETC
14 6 14 6 21

579
SP
1537

1 ETC

ETC 0
WEB ASP
APPENDIX
1 4
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ETC ETC

5 5
ETC
SP
ETC
1.
2. ETC
3.ETC
4.
A. ETC 1
B. ETC 2
C.
3 A
C
ETC
ETC
A B C

ETC

Yes-No
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ETC

ETC

ETC

4 3 ETC
ETC
ETC
ETC



(2000)

S ETC

T)=1,(0)-1()

t (0) 0
ETC

SP
t(S)

te (S) = tMain (S) + te,ToII

1:Main (S) S

(d)
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2001 3 ETC

(2003)

T
(7-12)

t.(S) S

T©)
ETC
(7-13)
te, Toll ETC
ETC
ETC



(/7) 75
ETC «7) 13.3
( /km) 120
ETC (kn/h) 30
(m) 752.1
(m) 100.0
ETC () 1.39
() 7.86
ETC
ETC
1 0 22%
2 44%
3 66%
4 88%
5 100%
SP
50

55% 85%

1 0%

1%
4 10%
g 55%

85%
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m: ETC
S: ETC

Qn,out-

(e,out: ETC

Qe:
Omax:
D(S):

<

iy

V,: ETC
th,To11:
tmain( S ):
ta(S):

ETC

ETC

D(S)
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(b)
= ETC

t. (0)
t (0)

tn (O) = tMain (0) + tn,ToII

d Max_ _ I(J' L
Qn,out qn,out

tn,ToII =

N On,out
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D (0)

tMain(o)

tn,ToII

(7-14)

1

(7-15)



D(0)

t ain (0) = (7-16)
. (N - m)qn,out
(7-17)  (7-16) t,(0)
tMain(S)
ETC
ETC
Q=g (N-m) (7-18)
e 1— S qn,out
ETC
_%_qn,out(N_m) 7-19
R T 19
1 dmax
S D(S)
0 D (0)
D(S)=D(0)—7(Q =N -, o) (7-20)
tMain(s)
ETC
tyain (S) = D(S)/Q (7-21)
te,ToII
(d) ETC
ETC Geot  ETC m ETC
M Qe,out ETC Qe
ETC
ETC
V. ETC te ol

®
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te

2.ETC
3.ETC

35,000

,Toll

T(S)

=L/V

(7-13)

ETC S T(S)

ETC

Yes-No

25,000
40,000 4

25,000
30,000
35,000
40,000
10%
20%
30%
35%

[e el SN 9]
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30,000



ETC

14

Louviere, Hensher & Swait 2000

14

579
SP

ETC
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SP

14

Sp

1537



21

~O>

t

0.551  0.852
3.17 19.3

( -0.741  -3.44
(%) 0.0306  2.47

0.887  3.92

( /) 0.145  2.30

1 (km) 1.00x10° 1.39

-353.44
-1065.4
0.668
0.665
1537

t-1

2001 3 2002

2001 3 2002 11 1 5

4.5 2001 3 3.0
2002 11

2001 3 12 0
2002 1 11 20

0.64

59.69km
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30000

25000

20000

15000

10000

5000

15,364,035

ETC

ETC

2002

10

ETC

300000

250000

200000

150000

100000

50000

0
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Tobit o,

(7-6)
AS, = p(D, =S, )tv, (7-23)
A5, t -5 5, D
7 N(0,0%)
P 0.126
0 1
t
0 0.126 22.9
o 1.83x10*  6.48
151.0
0.811
21
P 2001 3 2002
11 -
1.8%
1.6%
1.4%
1.2%
1.0%
0.8%
O 0.6%
o 0.4%
0.2%
0.0%

AY ) 1 AN 0 5 9
ng\ 1&&‘ ng\ qS&\ 1§S> 1§S} 1§6> qSSI
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ETC

2001
) 4 Case 0
Case A Case B C
2003 4 2007 3
Case 0 2.5 20 >
Case A
2.5 - 13,750 1
20% 20
Case B E E 2
20% 1 20%
Case C )
30 20
ETC
ETC ETC
ETC
2002 ETC 20

ETC ETC
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Case 0 (7-10)

3%
Case A
20
Case B Case A
Case 0 Case A Case B
Case C 2
20%
100%
Case A C y
80% /
60% //
O 40%
H
25
Case B
20%
M
- Case 0
0% " 1 | | L L | |
(q\] (q\] (@] (@] (@\l (@\l (@] (q\] N
— (] o < V) \O > [e2e) AN
() () [ S S () [ S S
S (] S S S (] S (e} (]
(@] (@] N (@\] (@\l (@] (q\] (@\] (@\l
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ETC
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ETC
ETC
ETC

(2003)

ETC

Tamer 2003
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e.g.
Wilson & Kelling 1982
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ETC

ETC



Manski (1993)

Self-Selection

Neighborhood Effect

Schelling (1973)  Granovetter (1978)
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