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Zi, i = , , . . . Z
D Z ⊕ = {z + d : ∈ Z}

Z d

TY (K) = − exp
{−λE [

vd(Z ⊕ Ǩ)
]}

Ǩ = {−k : k ∈ K} Z ⊕ Ǩ =
⋃
k∈K (Z ⊕ (−k)) vd

λ D
R

TY (K) = − exp

{
−λ

[
E[v (Z )] +

π
E[U(Z )]U(K) + v (K)

]}
,

U Y W
TY (K)

T̂Y (K) =
vd((W � Ǩ) ∩ (Y ⊕ Ǩ))

vd(W � Ǩ)
,

W � Ǩ =
⋂

∈K W ⊕ (− ).

λ
Z u Rd

Zi

u
u Zi

N+(u) λ( −p)
p Y u

N+(u) n+

W
λ

λ̂ =
n+

vd(W )( − p̂)

p̂

p
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Y

p = − exp{−λE[vd(Z )]}.

Y W p

p̂ =
vd(Y ∩W )

vd(W )
.

p

Z

x=0.95 x=1.03 x=1.12 x=1.18

x=1.23 x=1.37 x=1.47 x=1.68

x
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X = (x , x , . . . , xk)
′

Y
Y X

D

⎧⎪⎪⎪⎨⎪⎪⎪⎩
YX =

⋃
di∈DX

(Zi ⊕ di),

λX = f(X,β) > ,

Z ′is Z DX .

f X λ
D β

f(X,β) = h(X ′β) h
Z R R

(a, b)
R

⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩

YX =
⋃

di∈DX

(Zi ⊕ di),

λX = f(X,β) = h(X ′β),

Z = B( , R), R ∼ uniform(a, b),

DX .

x x
i = , , . . . , f(xi,β) = exp(β + β xi) = exp( − xi) Ri ∼
uniform( , )

β a b

β R β

ni
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DXi Wi ni

λi = f(Xi,β) = h(X ′
iβ)

β
g(·) = h− (·)

β
zi =

X ′
iβ + εi

zi = g(λi) + (ni − λi)g
′(λi),

wi = [ (zi)]
− = [ (ni)]

− [g′(λi)]
−

λ̂
( )
i

λi λ̂
( )
i = ni

z
( )
i = g(λ̂

( )
i ) + (ni − λ̂

( )
i )g′(λ̂( )

i ) w
( )
i = /{λ̂( )

i }
[g′(λ̂( )

i )]− Z( ) = (z
( )

, . . . , z
( )
n ) w( )

w
( )
i X

X β̂ β̂
( )

(X ′w( )X)β̂
( )

=X ′w( )Z( ).

i = , , . . . , n λ̂
( )
i = h(X ′

iβ̂
( )
)

β̂
w
β̂

N(β, (X ′wX)− ).

ni

n̂i =
[
v (Wi)λ̂i

]
=

[
n+
i

− p̂i

]
,

n+
i Wi

p̂i i

a b a b
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R ∼
uniform(a, b) {

a = E(R)−√ (E(R )− E(R) ) /

b = E(R) +
√

(E(R )− E(R) ) / .

Ê(R ) Ê(R) E(R ) E(R)
a b

{
â = Ê(R)−√ (Ê(R )− Ê(R) ) / b̂

= Ê(R) +
√

(Ê(R )− Ê(R) ) / .

E(R ) E[v (Z )]
= πE(R )

E(R ) = − ln( − p)

πλ
.

i = , , . . . , n p̂i λ̂i

E(R )
Êi(R ) E(R )

Ê(R ) =
n

n∑
i=

Êi(R ) = −
n

n∑
i=

ln( − p̂i)

πλ̂i

.

E(R)
Kt t

QY (Kt) = − TY (Kt) = exp
{−λ [

πE(R ) + πtE(R) + πt
]}

.

Ei(R)

Êi(R) =
πt

[
− ln Q̂Yi(Kt)

λ̂i

− πÊi(R )− πt

]
.
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E(R)

Ê(R) =
n

n∑
i=

Êi(R) =
πtn

n∑
i=

[
− ln Q̂Yi(Kt)

λ̂i

− πÊi(R )− πt

]
,

i = , , . . . , n Q̂Yi(Kt) = − T̂Yi(Kt)

YX =
⋃

di∈DX

(Zi ⊕ di) ,

Dx λ = exp(β +β x) Zi

(a, b)

β β

β β

a b Êi(R )
p̂i λ̂i

Ê(R ) =

Q̂Y (Kt)

Q̂Yi(Kt) t =
Êi(R) Ê(R) =

Ê(R) = Ê(R ) = â =
b̂ =

Ŷx =
⋃

di∈D̂x

(Zi ⊕ di),

D̂x λ̂ = exp( − x)
Zi

( , )
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i

x
n+

p̂

n̂ = λ̂

i β̂i s.e(β̂i)

QY (K ) E(R ) E(R) i

i

Q̂Yi(K )

Êi(R )

Êi(R)

Q̂Y (K ) Y ⊕ K

T̂Y (K ) = − Q̂Y (K ) W � K
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β̂ β̂ â b̂ Ê(R) Ê(R )

β̂ â b̂

β̂ β̂ â b̂

(β̂ ) = (β̂ ) = − β =
β = − β̂ β̂

% % (n = )

β̂ β̂
(s.e(β̂ )) =

(s.e(β̂ )) = std.dev(β̂ )
std.dev(β̂ )
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β̂ β̂
β̂

a b
a

E(R) E(R )
E(R) E(R) E(R )

E(R) = E(R ) =
% %

E(R) %

Ê(R) Ê(R ) a b

E(R)

E(R)
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