
L

GE

f(x;α, σ) =
α

σ
exp(−

x

σ
)( − exp(−

x

σ
))α− .

σ, α >

α < α > σ
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•

GE

•

GE

GE

GE

α >

Γ(α) =

∫

∞

tα− exp(−t)dt

Γ(α)

ψ(.) ψ(α) = d ln(Γ(α))
dα

α

SPLUSS

R SPSS

α < SPSS

α < R α >

α >

GE

GE

[ ], [ ], [ ]
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L

ML

MM L

X L

X

L

L

L

L

L

X

F L x(F ) FX(x)

r = , , ... λr

λr =

∫

x(F )P ∗r− (F )dF

P ∗r (F ) =

r
∑

k=

p∗r,kF
k

p∗r,k = (− )r−k

(

r

k

)(

r + k

k

)

GE(α, σ X

λ = σ

Eα,λ(X) =
λ
(ψ(α+ )− ψ( ))

V arα,λ(X) =
λ
(ψ′( )− ψ′(α+ ))

X

fα,λ(x) =
λα

Γ(α)
xα− exp(−λx)

α, λ >

λ α X

X ∼ GA(α, λ) X ∼ Γ(α, λ)

X ∼ Γ(α, λ)

Eα,λ(X) =
α

λ

V arα,λ(X) =
α

λ

L

(MM)

ML

L

MM

MM L

MM L

L
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λ∗
(ψ(α∗ + )− ψ( )) =

α

λ

λ∗
(ψ′( )− ψ′(α∗ + )) =

α

λ

α =
(ψ(α∗ + )− ψ( ))

(ψ′( )− ψ′(α∗ + ))

λ∗ =
λ

α
(ψ(α∗ + )− ψ( ))

(α∗, λ∗) λ∗ α∗

L •

λ∗ α∗ λ α

λ∗
(ψ(α∗ + )− ψ( )) =

α

λ

λ∗
(ψ( α∗ + )− ψ(α∗ + )) =

λ
(
Γ(α+ / )

Γ(α)Γ( / )
)

(α∗, λ∗) λ∗ α∗

α =

α

GE < α < /

GE(α∗, λ∗)

GE(α∗, λ∗)

GA(α, )

U( , ) n U ,U , ..., Un

X ,X , ..., Xn

i = , , ..., n GE(α∗, λ∗)

Xi = −
λ∗

ln( − U
/α∗

i )

F L

λ =

∫

x(F )dF

λ =

∫

x(F )( F − )dF

λ =

∫

x(F )( F − F + )dF

λ =

∫

x(F )( F − F + F − )dF

GA(α, λ) X

λ =
α

λ

λ =
λ
[
Γ(α+ )

Γ( )Γ(α)
]

GE(α, λ) X

λ =
λ
(ψ(α+ )− ψ( ))

λ =
λ
(ψ( α+ )− ψ(α+ ))

λ =
λ
[ ψ( α+ )− ψ( α+ ) + ψ(α+ )]

GE

GE n X ,X , ..., Xn

GA(α, λ) λ∗ α∗

GE GE(α∗, λ∗)

GA

•

λ∗ α∗ λ α [
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P K − S

α = /

n

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

P K − S

α = /

n

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

< α < / α

GA(α, )

X ∼ GE(α∗, λ∗) GE(α∗, λ∗)

X
λ ∼ GA(α, λ) GA(α, )

GA(α, λ)

H : X ,X , ..., Xn ∼ GA(α, )

GA(α, ) n •

H

GE(α∗, λ∗) n •

H

GE(α∗, λ∗) n •

H

α = / , / , / n = , , ,

S.D.K−S,A.K−s

S.D.P,A.P P

P

GE

H

< α < /

GE
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< α < /

P K − S

α = /

n

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S

A.P

S.D.P

A.K − S

S.D.K − S
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