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Non-contingent CV:

State-contingent CV:

Expected CV:

Fair Bet CV:

State-contingent CV

it 1={0,1}
\ Q V(Y.Q)
E G
( ) a b
(Compensating Variation :CV
( (1997) )

E;, (V(Y*.QY) = E;, (V(Y° - NCCV, Q"))
VY2 ,QH) =V(Y - cv,Q) forall il I={0-,I}

ECV =E;,(CV")

FBCV = max E; (cV)

cv foralil |

st By, (VO .Q) = Ep V(Y- o, Q)
(i=0) (i 0)

V(Y2- DL, Q) =V (Y2 Q%) for all il I ={1--,1}

V(Y.Q =V (Y)

V(Y] - D) =V(Y?)
V(Y")=V(Y - D*) =V (% - D)
RD'=D'- D"

V(Y®) =V(Yg - D) =V(YP- CV) =2V(Yg- D] - OV))
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CV' =D'- D" (5.4-11)
State-contingent CV

State-contingent CV ECV NCCV Fair Bet CV
NCCV CVv
¢)
i=0 i=1
Y=y 1 K (5.4-12)
Iy Ky
Q
Q=Qy-H; (5.4-13)
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(willingness to pay)

(willingness to accept)

5.4-2
31,533 9,374 644
392 392 392
1,046 242 57
40 40 40
142 142 142
360 31 31
116 10 10
26 5 25
258 0 0
213 213 213
214 6 6
0 70 0
17 17 17
1,386 554 484
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National Highway Traffic Safety Administration

The full costs and benefit of transportation

(statistical value of life)
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tl {0,---,nDt,---,NDt} ={0,---,nDt,---, T}

X(@®T X

X1 X

Pr(x(n+1)|x(n),u(n), nDt) = p,(x(n+1)|x( r),u(r),n;Dt)

X (N+DT {x(n+1),---,x (n+1),--}T R™™

Xj Xj,

Pr(x;.(n+ 1)|xj (n),u(n); DY) = p,(x;.(n+ ])|x]. (n),u( n),n; Dt)

U(n) :{Uo(n),"',u

l(n)’}'l‘ RJ+1

g(u;(n),x;(n),n) 2 0 foralni {0-,N-1} andjT {0,-, 3}

P (u;(n),x;(n),n)

X(N)T X

h(x;(N), N)

k(x,(N),N)3 0

foral j1 {0,--,J}
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V(0= max {8 & & p. (9] (n- vy (1- Din- 100 oy (1. (1, A

' (5.5-98)
*a 8 P0G (N) | (N - 2),u;- (N - 1), N- DO(x; (N), N}
st.
g(u;(n),x;(n),n)3 0 foralni {0:--,N- 1} andj T {O,---, J} (5.5-9b)
k(x;(N),N)3 0 foral ji{0,,J} (5.5-%)
x(0) =xX(0):given (5.5-9d)

(Bellman's Equation)

V(% (n),n) = En(a))(p U, (n),x; (n),n)Dx + éJ_ P.(%. 0 +1)|uj (n),x; (n),n, DV (x;.(n+1),n+1) (5.5109

st. g(u;(n),x,(n),n)3 Oforall jT{0,-,J} (5.5-10b)

n=N-1 n=1

V(%(N),N) =h(x,(N- 1)) (5.5-11)
X, (n) uj" (n) = M(x(n),n)
X; (n) M:X@T X—u)T U
@)
u®T u
X(@T X

p (u;(n),x;(n),n)

t=t' x(t)
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( (2001)

€))
tT [0,T] t
b, (t),c, (t) b, (t).c, (t)
[t,t+dl]
_f ()t
T1-F()
F(t) t f®
1- F(t) =exp(- nt)
t
vt) = (é (by(s)- ¢, (s))exp(- r s)ds+ QT (by (9) - ¢ (s))exp(-r s)ds
E(vt)) = QT mexp(- nt ){é(bo(S) - Co(s))exp(-r S)dS+(‘5 (y(s) - c4(9))exp(- r s)dshdt
5.5-1 st ( (1997) )
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QTmexp(- nt )(‘é(bj(s) - ¢,(9)exp(- r 9)dsdt

=0 Q (0 (9)- &, (9)expt r Ymexp(- nt )t ds

= 3 (b,(9)- ¢,(S))exp(- 1 s){ @ mexp(- nt )dt }ds (5.5-16)
= QT(bO(S)- C,(S))exp(- r s){- exp(- nT) +exp(- me)}ds

= QT (b,(s)- c,(s))exp{- (r +m)stds- exp(- mT)(‘aT (b, (3) - ¢, (S))exp(- r s)ds

(Smexp(- nt )6(bd(s) - ¢c4(s))exp(- r s)dsdt

= QT (b (9)- ¢4 (9))exp(- r mexp(- nt )dt ds

= (b, (9)- c4(S))exp(- r s{1- exp(- ms)}ds (5.5-17)
=G (0, (9 cy(S)exp(- S1- exp(- m)}ds

=- (‘aT(bUI (9)- c,(s))exp{- (r +m)S]dS+QT(bd(s) ~ ¢, (9)exp(- r s

E(vt)) = QT (b, (9) - c,(s))exp{- (r +m)stds- exp(- mT)d(bo(s) - ¢, (9)exp(-r 9ds

T . (5.5-18)
- Q (by(9)-cq(s)exp{- (r +msids+q (by(s)- ¢y (s))exp(- r sHis
t t
A [sT] A tT]
e T d
" t It T]
A]
»S S,
S T S T
@ 1 (b) 2
5.5-1
tT [0,¥]
b, (9)- ¢, (s)=0 (5.5-18)
E(vt) = q¥ ((s) - ¢, (g))exp{- (r +m)stds (5.5-19)
E(vt)) = (‘S(bo(s) - ¢, (9)exp(-r 9)ds (5.5-20)



m
(5.5-19)
k
b, () - c,(s) =h,(9)- ¢ (s) (5.5-15)
E(v())
= ¢ mexp(- m)[{ (B, (5)- co(S))exp(- r s)ds- kexp(- rt )}t
=g (0,(9)- G, (S))exp(- r s)ds- k) mexp(- t )exp(- r t )t (5.5-21)
= (0,(9)- G, (9))exp(- r S)ds- mkqy exp{- (r +mt }k
= § (0,(9)- G (s)exp(- r 9)ds- K
r+m
r m
k
(5.5-21) b, (s).¢c,(s) (b, - ¢c,)/r
Yr / /
3.3 Orp
ro 4% Yr
(5.5-21)
(m) (k)
g mk -
At m (5.5-22)
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