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f(x;α, β, γ) =
γΓ(β)

(
x− α

γ
)β−

exp{−(x− α

γ
)} (x > α, β > , γ > ).

γ β α

β = λ− , γ = δ|λ| α = μ− δλ−

f(x; σ, μ, λ) =
σλΓ(λ− )

[λ− { + λ(
x− μ

σ
)}]λ− −

× exp[−λ− { + λ(
x− μ

σ
)}] (σ > , λ �= )

μ, σ, λ
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∂ logL

∂σ
= −

σ

∑n
i=

− zi
+ λzi

=

∂ logL

∂μ
=

σ

∑n
i=

λ+ zi
+ λzi

=

∂ logL

∂λ
= n{

λ
ψ(
λ
) + log λ}+∑{−

λ
log( + λzi)

+
λ( + zi ) + zi
λ ( + λzi)



n L ψ zi =
(xi − μ)

σ∑n
i= zi =

μ̂ =
n

n∑
i=

xi

∂ logL

∂λ
=

∂ logL

∂σ
=

μ σ

λ σ̂(μ) σ

f(y; θ) =
Γ(α)βα

(y − γ)α− exp
y−γ
β γ < y <∞, β > , α >

logL(θ) = const.−m log Γ(α)−mα log β −
β

m∑
j=

(yj − γ)

+ (α− )
m∑

j=

log(yj − γ) +
m∑

j=

Rj log[ − F (yj)]

F (yj) =

∫ yj

γ

f(y)dy
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∂ logL

∂γ
=

m

β
− (α− )

∑m
j= yj − γ

+ √
αβ

∑m
j= RjLj =

∂ logL

∂β
=

mα

β
+
β

∑m
j= (yj − γ) + √

αβ

∑m
j= Rj(yj − γ)Lj =

∂ logL

∂α
= −mψ(α)−m log β +

∑m
j= log(yj − γ)

+
α
√
αβ

∑m
j= Rj(yj − γ + αβ)Lj =

Lj =
g(zj)

−G(zj)
ψ(α) =

∂ log Γ(α)

∂α

g(zj) zj =
yj − μy

σy
=
yj − γ − αβ√

αβ

G(zj) α

G(zj) =

∫ Zj

−√α

g(u)du.

ψ(α)


