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. . .

F (x) = (1 + x−c)−k x > 0

f(x) = kcx−(c+1)(1 + x−c)−(k+1) x > 0

c > 0 k > 0

T
R R

n
R n

T
T∗ = min{xR:n, T}

T R

R = n T = ∞

T

T ∗ = max{xR;n, T}
R

©



I : X1:n < X2:n < · · · < XR:n XR:n > T,

II : X1:n < · · · < XR:n < · · · < Xm:n < T < X(m+1):n

R < m < n Xm:n < T < X(m+1):n,

III : X1:n < X2:n < · · · < Xn:n < T.

II m T (m+1)
T



. . .

X1:n, X2:n, . . . , Xn:n n

�(c, k) = lnL(c, k) = d ln k + d ln c− (c+ 1)

d∑
i=1

lnxi:n

− (k + 1)
d∑

i=1

ln(1 + x−c
i:n) + (n− d) ln{1− (1 + u−c)−k},

d u = xR:n d = R u = T
d > R d

c k

∂�(c, k)

∂k
=

d

k
−

d∑
i=1

ln(1 + x−c
i:n) + (n− d)

(1 + u−c)−k ln(1 + u−c)

1− (1 + u−c)−k

∂�(c, k)

∂c
=

d

c
−

d∑
i=1

lnxi:n + (k + 1)
d∑

i=1

x−c
i:n lnxi:n

1 + x−c
i:n

− (n− d)R(c, k)

R(c, k) = k(1+u−c)−(k+1)u−c lnu
1−(1+u−c)−k

c k

d

k
+ (n− d)

(1 + u−c)−k ln(1 + u−c)

1− (1 + u−c)−k
=

d∑
i=1

ln(1 + x−c
i:n)

d

c
− (n− d)R(c, k) =

d∑
i=1

lnxi:n − (k + 1)
d∑

i=1

x−c
i:n lnxi:n

1 + x−c
i:n

,

©



X = (X1:n, X2:n, . . . , Xd:n)
Z = (Z1, Z2, . . . , Zn−d)

d Z = (Z1, Z2, . . . , Zn−d)
Z W = (X,Z)

lnLc(c, k) = n ln k + n ln c− (c+ 1)
n∑

i=1

lnxi − (k + 1)
n∑

i=1

ln(1 + x−c
i ).

E[Lc(W ; c, k)|X]
Ls(c, k)

E[lnLc(W ; c, k)|X] = Ls(c, k)

Ls(c, k) = n ln k + n ln c− (c+ 1)
d∑

i=1

lnxi:n − (k + 1)
d∑

i=1

ln(1 + x−c
i:n)

− (c+ 1)

n−d∑
i=1

E(lnZi|Zi > u)− (k + 1)

n−d∑
i=1

E{ln(1 + Z−c
i )|Zi > u},

E(lnZi|Zi > u) = A(u; c, k) E{ln(1 + Z−c
i )|Zi > u} = B(u; c, k)

(c(s), k(s)) (c, k)
(c(s+1), k(s+1))

�(c, k) = n ln k + n ln c− (c+ 1)

d∑
i=1

lnxi:n − (k + 1)

d∑
i=1

ln(1 + x−c
i:n)

− (c+ 1)(n− d)A(u; c(s), k(s))− (k + 1)(n− d)B(u; c(s), k(s)).

c(s+1)

h(c) = c



. . .

h(c) =

[
1

n

d∑
i=1

lnxi:n − {k̂(c) + 1}
n

d∑
i=1

x−c
i:n lnxi:n

(1 + x−c
i:n)

+
(n− d)

n
A

]−1

k̂(c) =

{
1

n

d∑
i=1

ln(1 + x−c
i:n) +

(n− d)

n
B

}−1

,

A = A(u, c(s), k(s)), B = B(u, c(s), k(s)). c(s+1)

k(s+1) k(s+1) = k̂(c(s+1))

IW (θ) IX(θ) IW |X(θ)

IW (θ) = −E

{
∂2Lc(W ; θ)

∂θ2

}

IW |X(θ) = −(n− d)E

{
∂2 ln fZ|X(z|X; θ)

∂θ2

}
.

IX(θ) = IW (θ)− IW |X(θ)

θ = (c, k)
IX(θ̂) IW (θ)

IW |X(θ) 2 × 2 (i, j) i, j = 1, 2

©



IW (θ) aij

a11 =
n

k2
,

a12 = a21 = −nkc

∫ ∞

0
x−2c−1(1 + x−c)−k−2 lnx dx

a22 =
n

c2
+ nkc(k + 1)

∫ ∞

0
x−2c−1(1 + x−c)−k−2 ln2 x dx.

IW |X(θ)

IW |X(θ) = (n− d)

(
b11 b12
b21 b22

)

b11 =
1

k2
− (1 + u−c)−k ln2(1 + u−c)

{1− (1 + u−c)−k}2

b12 = b21 =
(1 + u−c)−(k+1)u−c lnu{k ln(1 + u−c)− 1}

1− (1 + u−c)−k

+
k(1 + u−c)−(2k+1)u−c lnu ln(1 + u−c)

{1− (1 + u−c)−k}2

+
kcu−2c

1− (1 + u−c)−k

∫ 1

0
w2c−1

{
1 +

( u

w

)−c
}−(k+2)

ln
( u

w

)
dw

b22 =
1

c2
+

k(k + 1)cu−2c

1− (1 + u−c)−k

∫ 1

0
w2c−1

{
1 +

( u

w

)−c
}−(k+3)

ln2
( u

w

)
dw

+
k(k + 1)(1 + u−c)−(k−2)(u−c lnu)2

1− (1 + u−c)−k
+

{k(1 + u−c)−(k−1)u−c lnu}2
{1− (1 + u−c)−k}2 .

ĉ− c√
(ĉ)

,
k̂ − k√

(k̂)



. . .

(1 − p)
c k

ĉ ± zp/2
√

(ĉ) k̂ ± zp/2

√
(k̂) zp/2

(p/2)

c k

π1(c) ∝ ca−1e−bc, c > 0

π2(k) ∝ kp−1e−qk, k > 0

a b p q
c k

c k

Π(c, k|X) =
L(c, k|X)Π(c, k)∫ ∞

0

∫ ∞
0 L(c, k|X)Π(c, k)dc dk

X = (x1:n, x2:n, . . . , xd:n)
c

k

Ls{g(c, k), ĝ(c, k)} = {ĝ(c, k)− g(c, k)}2

LLn{g(c, k), ĝ(c, k)} = eh {ĝ(c,k)−g(c,k)} − h{ĝ(c, k)− g(c, k)− 1}, h �= 0

LE(g(c, k), ĝ(c, k)) ∝
{
ĝ(c, k)

g(c, k)

}
− w log

{
ĝ(c, k)

g(c, k)

}
− 1, w �= 0

ĝ(c, k) g(c, k)
g(c, k) c k g(c, k)

ĝS(c, k) = E{g(c, k)|X},

©



E{g(c, k)|X} =
1

z

∫ ∞

0

∫ ∞

0
g(c, k)kd+p−1cd+a−1e−bce−kq

d∏
i=1

{
x
−(c+1)
i:n (1 + x−c

i:n)
−(k+1)

} {
1− (1 + u−c)−k

}n−d
dc dk.

ĝLn(c, k) = −1

h
lnE{e−h g(c,k)|X}, h �= 0

E{e−h g(c,k)|X} =
1

z

∫ ∞

0

∫ ∞

0
e−h g(c,k)kd+p−1cd+a−1e−bce−kq

d∏
i=1

{
x
−(c+1)
i:n (1 + x−c

i:n)
−(k+1)

} {
1− (1 + u−c)−k

}n−d
dc dk.

g(c, k)

ĝE(c, k) = E{g(c, k)−w|X}−1
w , w �= 0

E{g(c, k)−w|X} =
1

z

∫ ∞

0

∫ ∞

0
g(c, k)−wkd+p−1cd+a−1e−bce−kq

d∏
i=1

{
x
−(c+1)
i:n (1 + x−c

i:n)
−(k+1)

} {
1− (1 + u−c)−k

}n−d
dc dk.

Z

z =

∫ ∞

0

∫ ∞

0
kd+p−1cd+a−1e−b ce−k q

d∏
i=1

{
x
−(c+1)
i:n (1 + x−c

i:n)
−(k+1)

} {
1− (1 + u−c)−k

}n−d
dc dk.



. . .

I(X) =

∫ ∞
0

∫ ∞
0 g(c, k)e�(c,k|x)+ρ(c,k)dc dk∫ ∞
0

∫ ∞
0 e�(c,k|x)+ρ(c,k)dc dk

g(c, k) c k �(c, k|x)
ρ(c, k) = log π(c, k)

I(X) = g(ĉ, k̂) +
1

2

{(
ĝkk + 2ĝkρ̂k

)
v̂kk

+
(
ĝck + 2ĝcρ̂k

)
v̂ck +

(
ĝkc + 2ĝkρ̂c

)
v̂kc +

(
ĝcc + 2ĝcρ̂c

)
v̂cc

}
+

1

2

{(
ĝkv̂kk + ĝcv̂kc

)(
�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc

)
+

(
ĝkv̂ck + ĝcv̂cc

)(
�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc

)}
ĉ k̂ c k ĝcc

g(c, k) c (ĉ, k̂) vij =

(i, j) − th
{ − ∂2�(c,k|X)

∂c∂k

}−1

(ĉ, k̂)

ρ̂c =
q − 1

ĉ
− b

ρ̂k =
p− 1

k̂
− q.

g(c, k) = c, gc = 1, gcc = gk = gkk = gck = gkc = 0,

©



c

ĉS = E
(
c|X)

= ĉ+
(
ûcρ̂kv̂ck + ûcρ̂cv̂cc

)
+ 0.5

{
ûcv̂kc(�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc)

}
+ 0.5

{
ûcv̂cc(�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc)

}
.

k
g(c, k) = k gk = 1 gkk = gc = gcc = gck =

gkc = 0

k̂S = E
(
k|X)

= k̂ +
(
ûkρ̂kv̂kk + ûkρ̂cv̂ck

)
+ 0.5

{
ûkv̂kk(�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc)

}
+ 0.5

{
ûkv̂ck(�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc)

}
.

c
g(c, k) = e−h c gc = −he−h c gcc = h2e−h c gk = gkk = gck = gkc = 0

ĉLn = −1

h
ln

{
E

(
e−h c|X)}

, h �= 0

E
(
e−h c|X)

= e−hĉ + 0.5
{
2ûcρ̂kv̂ck + (ûcc + 2ûcρ̂c)v̂cc

}
+ 0.5

{
ûcv̂kc(�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc)

}
+ 0.5

{
ûcv̂cc(�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc)

}
.

k g(c, k) = e−h k gk = −he−h k gkk = h2e−h k

gc = gcc = gkc = gck = 0

k̂Ln = −1

h
ln

{
E

(
e−h k|X)}

, h �= 0

E
(
e−h k|X)

= e−hk̂ + 0.5
{
2ûkρ̂cv̂ck + (ûkk + 2ûkρ̂k)v̂kk

}
+ 0.5

{
ûkv̂kk(�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc)

}
+ 0.5

{
ûkv̂ck(�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc)

}
.



. . .

c g(c, k) = c−w gc = −wc−(w+1) gcc =
w (w + 1) c−(w+2) gk = gkk = gck = gkc = 0

E
(
c−w|X)

= ĉ−w + 0.5
{
2ûcρ̂kv̂ck + (ûcc + 2ûcρ̂c)v̂cc

}
+ 0.5

{
ûcv̂kc(�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc)

}
+ 0.5

{
ûcv̂cc(�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc)

}

ĉE = E
(
c−w|X)− 1

w , w �= 0.

k g(c, k) = k−w gk = −w k−(w+1) gkk = w(w +
1)k−(w+2) gc = gcc = gck = gkc = 0

E
(
k−w|X)

= k̂−w + 0.5
{
2ûkρ̂cv̂ck + (ûkk + 2ûkρ̂k)v̂kk

}
+ 0.5

{
ûkv̂kk(�̂kkkv̂kk + �̂kckv̂kc + �̂ckkv̂ck + �̂cckv̂cc)

}
+ 0.5

{
ûkv̂ck(�̂ckkv̂kk + �̂kccv̂kc + �̂ckcv̂ck + �̂cccv̂cc)

}
k

k̂E =
{
E

(
k−w|X)}− 1

w , w �= 0.

c
k

Π(c, k|X) ∝ kd+p−1cd+a−1e−bce−kq

d∏
i=1

{
x
−(c+1)
i:n (1 + x−c

i:n)
−(k+1)

} {
1− (1 + u−c)−k

}n−d

©



Π(c, k|X) ∝ Γc

(
d+ a, b+

d∑
i=1

lnxi:n

)

× Γk|c

{
d+ p, q +

d∑
i=1

ln(1 + x−c
i:n)

}
× s(c, k)

s(c, k) =

{
1− (1 + u−c)−k

}(n−d)
e{−

∑d
i=1 ln(1+x−c

i:n)}{
q +

∑d
i=1 ln(1 + x−c

i:n)
}(d+p)

.

g(c, k)

c1 ∼ Γc(d + a, b +
∑d

i=1 lnxi:n) k1 ∼ Γk|c{d + p, q +∑d
i=1 ln(1 + x−c

i:n)}.
M (c1, k1), (c2, k2), . . . , (cM , kM ).

g(c, k)

ĝS(c, k) =

∑M
i=1 g(ci, ki)s(ci, ki)∑M

i=1 s(ci, ki)

ĝLn(c, k) = −1

h
ln

{∑M
i=1 e

−h g(ci,ki)s(ci, ki)∑M
i=1 s(ci, ki)

}

ĝE(c, k) =

{∑M
i=1 g(ci, ki)

−ws(ci, ki)∑M
i=1 s(ci, ki)

}−1
w

,



. . .

n, R T

c = 1.5 k = 1
a = p = 1 b = 18 q = 1

w = 0.5 h = 0.5 10000

c k

c k

a = 4, b = 25, p = 3, q = 4

n = 40 n = 60

n R T

R T n
n

T R

c k

n R T

n R T

©



c k a = 1, b = 18, p = q = 1 n = 40

R = 20 R = 30

EM T = 1 c
k

T = 3 c
k

BLS T = 1 c
k

T = 3 c
k

BLL T = 1 c
k

T = 3 c
k

BLE T = 1 c
k

T = 3 c
k

BMS T = 1 c
k

T = 3 c
k

BML T = 1 c
k

T = 3 c
k

BME T = 1 c
k

T = 3 c
k



. . .

c k a = 1, b = 18, p = q = 1 n = 60

R = 30 R = 40

EM T = 1 c
k

T = 3 c
k

BLS T = 1 c
k

T = 3 c
k

BLL T = 1 c
k

T = 3 c
k

BLE T = 1 c
k

T = 3 c
k

BMS T = 1 c
k

T = 3 c
k

BML T = 1 c
k

T = 3 c
k

BME T = 1 c
k

T = 3 c
k
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c k a = 4, b = 25, p = 3, q = 4 n = 40

R = 20 R = 30

BLS T = 1 c
k

T = 3 c
k

BLL T = 1 c
k

T = 3 c
k

BLE T = 1 c
k

T = 3 c
k

BMS T = 1 c
k

T = 3 c
k

BML T = 1 c
k

T = 3 c
k

BME T = 1 c
k

T = 3 c
k

c k n = 40

R = 20 R = 30

n = 40 T = 1 c

k

T = 3 c

k



. . .

c k n = 60

R = 30 R = 40

n = 60 T = 1 c

k

T = 3 c

k

17.88, 28.92, 33.00, 41.52, 42.12, 45.60, 48.48, 51.84, 51.96, 54.12, 55.56, 67.80,

68.64, 68.64, 68.88, 84.12, 93.12, 98.64, 105.12, 105.84, 127.92, 128.04, 173.40.

1 R = 18 T = 100
2 R = 16 T = 70.

ĉ = 1.8343 k̂ = 11.4186× 102

p 0.1328 0.812
p

1 1

(c, k) (1.6755, 7.0889×102) (1.4302, 10.4450×102)
(1.4112, 10.4041 × 102)

c k (1.35785, 1.99316) (0.00, 15.04504 × 102)
2

(c, k) (1.6433, 6.3331×102) (1.4563, 8.4370×102)

©



.

(1.4197, 10.4464×102)
c k (1.3821, 1.9045) (82.6483, 11.8398× 102)



. . .

©



= (X1:n = x1:n, X2:n = x2:n, . . . , Xd:n = xd:n)
Zi i = 1, 2, . . . , n− d

f | (zi|X1:n = x1:n, X2:n = x2:n, . . . , Xd:n = xd:n)
fBIII(zi)

1− FBIII(u)
; zi > u



. . .

FBIII(x) fBIII(x) Zi

Zj i �= j I d = R
u = xR:n II d > R u = T

d∏
j=1

fBIII(xj:n)

n−d∏
i=1

fBIII(zi)

d∏
j=1

fBIII(xj:n){1− FBIII(u)}(n−d).

Zi X1:n = x1:n, X2:n = x2:n, . . . , Xd:n =
xd:n

f | (z|x) =
∏d

j=1 fBIII(xj:n)
∏n−d

i=1 fBIII(zi)∏d
j=1 fBIII(xj:n)(1− FBIII(u))(n−d)

=

n−d∏
i=1

fBIII(zi)

1− FBIII(u)
.

Zi

u

E(logZi|Zi > u) =
kc

1− F (u; c, k)

∫ ∞

u
log(x)x−(c+1)(1 + x−c)−(k+1)dx

= A(u; c, k), say,

E{log(1 + Z−c
i )|Zi > u} =

kc

1− F (u; c, k)

×
∫ ∞

u
log(1 + x−c)x−(c+1)(1 + x−c)−(k+1)dx

= B(u; c, k), say.

©



�̂kk =
∂2�

∂k2
|k=k̂,c=ĉ = − d

k̂2
− (n− d)

[
ln2(1 + u−ĉ)(1 + u−ĉ)−k̂{

1− (1 + u−ĉ)−k̂
}2

]

�̂kc =
∂2�

∂k∂c
|k=k̂,c=ĉ =

d∑
i=1

x−ĉ
i:n lnxi:n

1 + x−ĉ
i:n

+ (n− d)

[
(1 + u−ĉ)−(k̂+1)u−ĉ lnu

{
1− (1 + u−ĉ)−k̂ − k̂ ln(1 + u−ĉ)

}{
1− (1 + u−ĉ)−k̂

}2

]

�̂cc =
∂2�

∂c2
|k=k̂,c=ĉ = − d

ĉ2
+ (k̂ + 1)

d∑
i=1

x−ĉ
i:n ln

2 xi:n

(1 + x−ĉ
i:n)

2

+(n− d)

[
k̂(k̂ + 1)(1 + u−ĉ)−(k̂+2)(u−ĉ lnu)2 +

{
k̂(1 + u−ĉ)−(k̂+2)u−ĉ lnu

}2{
1− (1 + u−ĉ)−k̂

}2

]

�̂kkk =
∂3�

∂k3
|k=k̂,c=ĉ = −2d

k̂3
− (n− d)

[
ln3(1 + u−ĉ)(1 + u−ĉ)−k̂{

1− (1 + u−ĉ)−k̂
}2

]

− (n− d)

[
ln3(1 + u−ĉ)(1 + u−ĉ)−2k̂{

1− (1 + u−ĉ)−k̂
}3

]

�̂ccc =
∂3�

∂3c
|k=k̂,c=ĉ =

2d

ĉ3
+ (k̂ + 1)

d∑
i=1

x−ĉ
i:n ln

3 xi:n(1− x−ĉ
i:n)

(1 + x−ĉ
i:n)

3

− (n− d)

[{
2k̂2(k̂ + 1)(1 + u−ĉ)−2(k̂+2)u−ĉ ln2 u

}{
(k̂ + 1)u−ĉ − 1

}{
1− (1 + u−ĉ)−k̂

}2

]

+ (n− d)

[{
2k̂(1 + u−ĉ)−(k̂+1)u−ĉ lnu

}{
k̂(1 + u−ĉ)−(k̂+2)u−ĉ lnu

}2{
1− (1 + u−ĉ)−k̂

}3

]

+(n− d)

[{
2k̂(1 + u−ĉ)−(k̂+1)u−ĉ lnu

}{
k̂(k̂ + 1)(1 + u−ĉ)−(k̂+2)(u−ĉ lnu)2

}{
1− (1 + u−ĉ)−k̂

}3

]



. . .

−(n−d)

[{
k̂(k̂ + 1)(1 + u−ĉ)−(k̂+2)(u−ĉ lnu)3

}{
(k̂ + 2)(1 + u−ĉ)− 2u−2ĉ ln2 u

}{
1− (1 + u−ĉ)−k̂

}2

]

�̂ckc = �̂kcc =
∂3�

∂k∂2c
|k=k̂,c=ĉ = −

d∑
i=1

x−ĉ
i:n ln

2 xi:n

1 + x−ĉ
i:n

+ (n− d)

[
k̂(k̂ + 1)(u−ĉ lnu)2(1 + u−ĉ)−(k̂+2) ln(1 + u−ĉ){

1− (1 + u−ĉ)−k̂
}2

]

− (n− d)

[
k̂
{
(1 + u−ĉ)−(k̂+1)u−ĉ lnu

}2{
1− (1 + u−ĉ)−k̂ − k̂ ln(1 + u−ĉ)

}{
1− (1 + u−ĉ)−k̂

}3

]

+ (n− d)

[
(2k + 1)(u−ĉ lnu)2(1 + u−ĉ)−(2k+2) + u−ĉ ln2 u(1 + u−ĉ)−(2k1){

1− (1 + u−ĉ)−k̂
}2

]

+ (n− d)

[
(k̂ + 1)(u−ĉ lnu)2(1 + u−ĉ)−(k+2) + u−ĉ ln2 u(1 + u−ĉ)−(k+1){

1− (1 + u−ĉ)−k̂
}2

]

− (n− d)

[
k̂(u−ĉ lnu)2(1 + u−ĉ)−(k̂+2) − u−ĉ ln2 u (1 + u−ĉ)−(k̂+1) ln(1 + u−ĉ){

1− (1 + u−ĉ)−k̂
}2

]

�̂cck =
∂3�

∂2c∂k
|k=k̂,c=ĉ =

d∑
i=1

x−ĉ
i:n ln

2 xi:n

(1 + x−ĉ
i:n)

2

+ (n− d)

[{
(1 + u−ĉ)−(k̂+2)(u−ĉ lnu)2

}{
(2k̂ + 1)− k̂(k̂ + 1) ln(1 + u−ĉ)

}{
1− (1 + u−ĉ)−k̂

}2

]

− (n− d)

[
2(1 + u−ĉ)−k̂ ln(1 + u−ĉ)

{
k̂(k̂ + 1)(1 + u−ĉ)−(k̂+2)(u−ĉ lnu)2

}{
1− (1 + u−ĉ)−k̂

}3

]

− (n− d)

[{
2(1 + u−ĉ)−k̂ ln(1 + u−ĉ)

}{
(k̂(1 + u−ĉ)−(k̂+2)u−ĉ lnu)2

}{
1− (1 + u−ĉ)−k̂

}3

]

+ (n− d)

[
2k̂

{
(1 + u−ĉ)−(k̂+2)u−ĉ lnu

}2{
1− k̂ ln(1 + u−ĉ)

}{
1− (1 + u−ĉ)−k̂

}2

]

©



�̂kck= �̂ckk=
∂3�

∂c∂2k
|k=k̂,c=ĉ=−(n− d)

[
2(1 + u−ĉ)−2(k̂+1) ln(1 + u−ĉ)u−ĉ lnu{

1− (1 + u−ĉ)−k̂
}3

]

−(n− d)

[{
2(1 + u−ĉ)−2(k̂+1) ln(1 + u−ĉ)u−ĉ lnu

}{
(1 + u−ĉ)−k̂ − k̂ ln(1 + u−ĉ)

}{
1− (1 + u−ĉ)−k̂

}3

]

+ (n− d)

[{
(1 + u−ĉ)−(k̂+1)u−ĉ lnu ln(1 + u−ĉ)

}{
1− 2(1 + u−ĉ)− k

}
1− (1 + u−ĉ)−k̂

]
.


