
The tables gives expressions for VaRp(X) and ESp(X) when X is an absolutely continuous
random variable specified by the stated pdf and cdf.

pdf cdf VaRp(X) ESp(X)

Exponential
λ exp(−λx),
x > 0

1− exp(−λx) − 1
λ

log(1− p)
− 1
pλ

{
log(1− p)p

−p− log(1− p)
}

Kumaraswamy
exponential

abλ exp(−λx)

· [1− exp(−λx)]a−1

· {1− [1− exp(−λx)]a}b−1 ,
x > 0

1−
{

1−
[

1

− exp(−λx)

]a}b − 1
λ

log

{
1−
[

1

−(1− p)1/b
]1/a} − 1

pλ

∫ p
0

log

{
1−
[

1

−(1− v)1/b

]1/a}
dv

Exponentiated
exponential

αλ exp(−λx)

· [1− exp(−λx)]α−1 ,
x > 0

[1− exp(−λx)]α − 1
λ

log
(

1− p1/α
) − 1

pλ

∫ p
0

log(
1− v1/α

)
dv

Inverse
exponentiated
exponential

αλx−2 exp
(
−λ
x

)
·
[
1− exp

(
−λ
x

)]α−1
,

x > 0

1−
[
1− exp

(
−λ
x

)]α
λ
{
− log

[
1− (1− p)1/α

]}−1

λ
p

∫ p
0

{
− log

[
1

−(1− v)1/α

]}−1

dv

Beta
exponential

λ exp(−bλx)
B(a,b)

· [1− exp(−λx)]a−1 ,
x > 0

I1−exp(−λx)(a, b) − 1
λ

log
[
1− I−1

p (a, b)
] − 1

pλ

∫ p
0

log

[
1

−I−1
v (a, b)

]
dv

Logistic
exponential

αλ exp(λx) [exp(λx)− 1]
α−1{

1 + [exp(λx)− 1]
α
}2 ,

x > 0

[exp(λx)− 1]
α

1 + [exp(λx)− 1]
α

1
λ

log

[
1 +
(

p
1−p

)1/α
] 1

pλ

∫ p
0

log

[
1

+
(

v
1−v

)1/α
]
dv

Exponential
extension

αλ(1 + λx)α−1

· exp [1− (1 + λx)α] ,
x > 0

1− exp [1− (1 + λx)α]
[1−log(1−p)]1/α−1

λ

− 1
λ

+ 1
λp

∫ p
0

[1− log(1− v)]1/α dv

Marshall-
Olkin
exponential

λ exp(λx)

[exp(λx)− 1 + α]
2 ,

x > 0

exp(λx)− 2 + α
exp(λx)− 1 + α

1
λ

log
2−α−(1−α)p

1−p

1
λ

log
[2− α− (1− α)p]

− 2−α
λ(1−α)p

· log
2−α−(1−α)p

2−α
+

1−p
λp

log(1− p)

Perks

α exp(βx) [1 + α]

[1 + α exp(βx)]
2 ,

x > 0
1− 1 + α

1 + α exp(βx)
1
β

log
α+p
α(1−p)

−
(

1 + α
p

)
logα
β

+
(α+p) log(α+p)

βp

+
(1−p) log(1−p)

βp

Beard
α exp(βx) [1 + αρ]

ρ−1/β

[1 + αρ exp(βx)]
1+ρ−1/β

,

x > 0

1− [1 + αρ]
ρ−1/β

[1 + αρ exp(βx)]
ρ−1/β

1
β

log

[
1+αρ

αρ(1−p)ρ
1/β

− 1
αρ

] 1
pβ

∫ p
0

log

[
− 1
αρ

+
1+αρ

αρ(1−v)ρ
1/β

]
dv

Gompertz
bη exp(bx)
· exp [η − η exp(bx)] ,
x > 0

1− exp [η − η exp(bx)] 1
b

log
[
1− 1

η
log(1− p)

] 1
pb

∫ p
0

log

[
1− 1

η

· log(1− v)

]
dv

Beta
Gompertz

bη exp(bx)
B(c,d)
· exp (dη)
· exp [−dη exp(bx)]

· {1− exp [η − η exp(bx)]}c−1 ,
x > 0

I1−exp[η−η exp(bx)](c, d)

1
b

log

{
1− 1

η

· log
[
1− I−1

p (c, d)
]} 1

pb

∫ p
0

log

{
1− 1

η
log[

1− I−1
v (c, d)

]}
dv

Linear
failure
rate

(a + bx)

· exp
(
−ax− bx2/2

)
,

x > 0

1− exp
(
−ax− bx2/2

) −a+

√
a2−2b log(1−p)

b

− a
b

+ 1
bp

∫ p
0√

a2 − 2b log(1− v)dv

Pareto
cKcx−c−1,
x ≥ K 1−

(
K
x

)c
K(1− p)−1/c

Kc
p(1−c) (1− p)1−1/c

− Kc
p(1−c)

1



Kumaraswamy
Pareto

abcKcx−c−1

·
[
1−
(
K
x

)c]a−1

·
{

1−
[

1

−
(
K
x

)c ]a}b−1

,

x ≥ K

1−
{

1−
[

1

−
(
K
x

)c ]a}b
K

{
1−
[

1

−(1− p)1/b
]1/a}−1/c

K
p

∫ p
0

{
1−
[

1

−(1− v)1/b

]1/a}−1/c

dv

F

1

B

(
d1
2
,
d2
2

)
·
(
d1
d2

) d1
2

·x
d1
2
−1

·
(

1 +
d1
d2
x
)− d1+d2

2 ,

x > 0

I d1x
d1x+d2

(
d1
2
,
d2
2

)
d2
d1

I
−1
p

(
d1
2
,
d2
2

)
1−I−1

p

(
d1
2
,
d2
2

) d2
d1p

∫ p
0

I
−1
v

(
d1
2
,
d2
2

)
1−I−1

v

(
d1
2
,
d2
2

) dv

Generalized
Pareto

1
k

(
1− cx

k

)1/c−1
,

x < k/c if c > 0,
x > k/c if c < 0,
x > 0 if c = 0

1−
(

1− cx
k

)1/c
k
c

[1− (1− p)c]

k
c

+
k(1−p)c+1

pc(c+1)

− k
pc(c+1)

Beta
Pareto

aKadx−ad−1

B(c,d)

·
[
1−
(
K
x

)a]c−1
,

x ≥ K

I
1−
(
K
x

)a (c, d) K
[
1− I−1

p (c, d)
]−1/a

K
p

∫ p
0

[
1

−I−1
v (c, d)

]−1/a

dv

Pareto
positive
stable

νλ
x

[
log
(
x
σ

)]ν−1

· exp
{
−λ
[
log
(
x
σ

)]ν}
,

x > 0

1− exp
{
−λ
[
log
(
x
σ

)]ν}
σ exp

{[
− 1
λ

log(1− p)
]1/ν} σ

p

∫ p
0

exp

{[
− 1
λ

log

(1− v)

]1/ν}
dv

Gamma
βαxα−1 exp(−βx)

Γ(α)
,

x > 0

γ(α,βx)
Γ(α)

1
β
Q−1(α, 1− p) 1

βp

∫ p
0
Q−1(α, 1− v)dv

Kumaraswamy
gamma

abβαxα−1 exp(−βx)

· γ
a−1(α,βx)

Γa(α)

·
[
1− γa(α,βx)

Γa(α)

]b−1
,

x > 0

1−
[

1

− γ
a(α,βx)
Γa(α)

]b 1
β
Q−1

(
α, 1−[

1− (1− p)1/b
]1/a)

1
βp

∫ p
0
Q−1

(
α, 1−[

1− (1− v)1/b
]1/a)

dv

Nakagami

2mm

Γ(m)am
x2m−1

· exp
(
−mx

2

a

)
,

x > 0

1−Q
(
m, mx

2

a

) √
a
m

√
Q−1(m, 1− p)

√
a

p
√
m

∫ p
0√

Q−1(m, 1− v)dv

Reflected
gamma

1
2φΓ (α)

∣∣ x−θ
φ

∣∣α−1

· exp
{
−
∣∣ x−θ
φ

∣∣} ,
−∞ < x <∞


1

2
Q

(
α,
θ − x
φ

)
,

if x ≤ θ,

1− 1
2
Q
(
α, x−θ

φ

)
,

if x > θ


θ − φQ−1

(α, 2p) ,
if p ≤ 1/2,

θ + φQ−1 (α, 2(1− p)) ,
if p > 1/2



θ

−φ
p

∫ p
0
Q−1

(
α,

2v

)
dv,

if p ≤ 1/2,

θ

−φ
p

∫ 1/2

0
Q−1

(
α,

2v

)
dv

+
φ
p

∫ p
1/2

Q−1

(
α,

2(1− v)

)
dv,

if p > 1/2

Compound
Laplace
gamma

αβ
2
{1 + β |x− θ|}−(α+1) ,

−∞ < x <∞


1

2
{1 + β |x− θ|}−α ,
if x ≤ θ,

1−
1

2
{1 + β |x− θ|}−α ,

if x > θ



θ −
1

β

− (2p)−1/α

β
,

if p ≤ 1/2,

θ −
1

β

+
(2(1−p))−1/α

β
,

if p > 1/2



θ −
1

β

− (2p)−1/α

β(1−1/α)
,

if p ≤ 1/2,

θ −
1

β

− [2(1−p)]1−1/α

2pβ(1−1/α)
,

if p > 1/2

Log
gamma

αrxα−1(− log x)r−1

Γ(r)
,

x > 0
Q(r,−α log x) exp

[
− 1
α
Q−1(r, p)

] 1
p

∫ p
0

exp[
− 1
α
Q−1(r, v)

]
dv

2



Inverse
gamma

βα exp(−β/x)

xα+1Γ(α)
,

x > 0
Q(α, β/x) β

[
Q−1(α, p)

]−1
β
p

∫ p
0[

Q−1(α, v)
]−1

dv

Stacy
cxcγ−1 exp[−(x/θ)c]

θcγΓ(γ)
,

x > 0
1−Q

(
γ,
(
x
θ

)c)
θ
[
Q−1(γ, 1− p)

]1/c θ
p

∫ p
0[

Q−1(γ, 1− v)
]1/c

dv

Lindley

λ2

1+λ
·(1 + x)
· exp(−λx),
x > 0

1

− 1+λ+λx
1+λ

· exp(−λx)

−1

− 1
λ
− 1
λ

·W
(
− (1 + λ)

·(1− p)

· exp(−1− λ)

)
−1

− 1
λ
− 1
pλ

·
∫ p

0
W

(
− (1 + λ)

·(1− v)

· exp(−1− λ)

)
dv

Generalized
Lindley

αλ2

1+λ
·(1 + x)

·
[

1− 1+λ+λx
1+λ

· exp(−λx)

]α−1

· exp(−λx),
x > 0

[
1− 1+λ+λx

1+λ

· exp(−λx)

]α
−1

− 1
λ
− 1
λ

·W
(
− (1 + λ)

·
(

1− p1/α
)

· exp(−1− λ)

)

−1

− 1
λ
− 1
pλ

·
∫ p

0
W

(
− (1 + λ)

·
(

1− v1/α
)

· exp(−1− λ)

)
dv

Beta
xa−1(1−x)b−1

B(a,b)
,

0 ≤ x ≤ 1
Ix(a, b) I−1

p (a, b) 1
p

∫ p
0
I−1
v (a, b)dv

Uniform
1
b−a ,
a ≤ x ≤ b

x−a
b−a a + p(b− a) a +

p
2

(b− a)

Generalized
uniform

hkc(x− a)c−1

· [1− k(x− a)c]h−1 ,

a ≤ x ≤ a + k−1/c
1− [1− k(x− a)c]h a + k−1/c

[
1− (1− p)1/h

]1/c a + k−1/c

p

·
∫ p

0

[
1

−(1− v)1/h

]1/c

dv

Power
function I

axa−1,
0 ≤ x ≤ 1

xa p1/a p1/a

1/a+1

Power
function II

b(1− x)b−1,
0 ≤ x ≤ 1

1− (1− x)b 1− (1− p)1/b 1 +
b

[
(1−p)1/b+1−1

]
p(b+1)

Log
beta

(log d−log c)1−a−b
xB(a,b)

·(log x− log c)a−1

·(log d− log x)b−1,
c ≤ x ≤ d

I log x−log c
log d−log c

(a, b) c
(
d
c

)I−1
p (a,b)

c
p

∫ p
0

(
d
c

)I−1
v (a,b)

dv

Complementary
beta

B(a, b)

·
{
I−1
x (a, b)

}1−a

·
{

1− I−1
x (a, b)

}1−b
,

0 ≤ x ≤ 1

I−1
x (a, b) Ip(a, b) 1

p

∫ p
0
Iv(a, b)dv

Libby-
Novick
beta

λaxa−1(1−x)b−1

B(a,b)[1−(1−λ)x]a+b
,

0 ≤ x ≤ 1
I λx

1+(λ−1)x

(a, b)
I
−1
p (a,b)

λ−(λ−1)I
−1
p (a,b)

1
p

∫ p
0
I
−1
v (a,b)

λ−(λ−1)I
−1
v (a,b)

dv

McDonald-
Richards
beta

xar−1(bqr−xr)b−1

(bqr)a+b−1B(a,b)
,

0 ≤ x ≤ b1/rq
I xr
bqr

(a, b) b1/rq
[
I−1
p (a, b)

]1/r b1/rq
p

∫ p
0[

I−1
v (a, b)

]1/r
dv

Generalized
beta

(x−c)a−1(d−x)b−1

B(a,b)(d−c)a+b−1
,

c ≤ x ≤ d
I x−c
d−c

(a, b) c + (d− c)I−1
p (a, b) c + d−c

p

∫ p
0
I−1
v (a, b)dv

Arcsine
1

π
√

(x−a)(b−x)
,

a ≤ x ≤ b
2
π

arcsin

(√
x−a
b−a

)
a + (b− a) sin2

(
πp
2

) a + b−a
p

∫ p
0

sin2
(
πv
2

)
dv

3



Triangular



0,
if x < a,

2(x−a)
(b−a)(c−a)

,

if a ≤ x ≤ c,

2(b−x)
(b−a)(b−c) ,

if c < x ≤ b,

0,
if b < x



0,
if x < a,

(x−a)2

(b−a)(c−a)
,

if a ≤ x ≤ c,

1− (b−x)2

(b−a)(b−c) ,

if c < x ≤ b,

1,
if b < x


a +

√
p(b− a)(c− a),

if 0 < p < c−a
b−a ,

b−
√

(1− p)(b− a)(b− c),

if c−a
b−a ≤ p < 1



a + 2
3

·
√

p(b− a)(c− a),

if 0 < p < c−a
b−a ,

b + a−c
p

+
2(2c−a−b)

3p

+2

√
(b− a)(b− c)

· (1−p)3/2

3p
,

if c−a
b−a ≤ p < 1

Generalized
beta II

cxac−1(1−xc)b−1

B(a,b)
,

0 ≤ x ≤ 1
Ixc (a, b)

[
I−1
p (a, b)

]1/c
1
p

∫ p
0

[
I−1
v (a, b)

]1/c
dv

Inverse
beta

xa−1

B(a,b)(1+x)a+b
,

x > 0
I x

1+x
(a, b)

I
−1
p (a,b)

1−I−1
p (a,b)

1
p

∫ p
0

I
−1
v (a,b)

1−I−1
v (a,b)

dv

Generalized
inverse
beta

axac−1

B(c,d)(1+xa)c+d
,

x > 0
I xa

1+xa
(c, d)

[
I
−1
p (c,d)

1−I−1
p (c,d)

]1/a
1
p

∫ p
0[
I
−1
v (c,d)

1−I−1
v (c,d)

]1/a

dv

Two
sided
power


a
(
x
θ

)a−1
,

if 0 < x ≤ θ,

a
(

1−x
1−θ

)a−1
,

if θ < x < 1


θ
(
x
θ

)a
,

if 0 < x ≤ θ,
1− (1− θ)

(
1−x
1−θ

)a
,

if θ < x < 1


θ
(
p
θ

)1/a
,

if 0 < p ≤ θ,

1− (1− θ)
(

1−p
1−θ

)1/a
,

if θ < p < 1



aθ
a+1

(
p
θ

)1/a
,

if 0 < p ≤ θ,
1− θ

p

+
a(2θ−1)
(a+1)p

+
a(1−θ)2
(a+1)p

·
(

1−p
1−θ

)1+1/a
,

if θ < p < 1

Kumaraswamy
abxa−1 (1− xa)b−1 ,
0 ≤ x ≤ 1

1− (1− xa)b
[
1− (1− p)1/b

]1/a 1
p

∫ p
0

[
1

−(1− v)1/b

]1/a

dv

Normal
1
σ
φ
(
x−µ
σ

)
,

−∞ < x <∞
Φ
(
x−µ
σ

)
µ + σΦ−1(p) µ + σ

p

∫ p
0

Φ−1(v)dv

Kumaraswamy
normal

ab
σ
φ
(
x−µ
σ

)
·Φa−1

(
x−µ
σ

)
·
[
1− Φa

(
x−µ
σ

)]b−1
,

−∞ < x <∞

1−
[

1

−Φa
(
x−µ
σ

)]b µ + σΦ−1

([
1

−(1− p)1/b
]1/a) µ + σ

p

∫ p
0

Φ−1

(
[
1− (1− v)1/b

]1/a)
dv

Exponential
power

1

2a
1/a

σΓ (1 + 1/a)

· exp
{
− |x−µ|

a

aσa

}
,

−∞ < x <∞


1

2
Q

(
1

a
,

(µ− x)a

aσa

)
,

if x ≤ µ,

1− 1
2
Q
(

1
a
,

(x−µ)a

aσa

)
,

if x > µ


µ− a1/a

σ

·
[
Q−1

(
1
a
, 2p
)]1/a

,

if p ≤ 1/2,

µ + a1/aσ

·
[
Q−1

(
1
a
, 2(1− p)

)]1/a
,

if p > 1/2



µ−
a1/aσ

p

·
∫ p

0

[
Q−1

(
1
a
,

2v

)]1/a

dv,

if p ≤ 1/2,

µ−
a1/aσ

p

·
∫ 1/2

0

[
Q−1

(
1
a
,

2v

)]1/a

dv

+ a1/aσ
p

·
∫ p

1/2

[
Q−1

(
1
a
,

2(1− v)

)]1/a

dv,

if p > 1/2
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Skewed
exponential
power



K (q)

· exp
[
− 1
q

∣∣ x
2α

∣∣q] ,
if x ≤ 0,

K (q)

· exp
[
− 1
q

∣∣ x
2−2α

∣∣q] ,
if x > 0,

where

K(q) = 1

2q1/qΓ(1+1/q)


αQ
(

1
q

(
|x|
2α

)q
, 1
q

)
,

if x ≤ 0,

1− (1− α)

·Q
(

1
q

(
|x|

2−2α

)q
, 1
q

)
,

if x > 0


−2α
[
qQ−1

(
p
α
, 1
q

)] 1
q ,

if p ≤ α,

2 (1− α)

·
[
qQ−1

(
1−p
1−α ,

1
q

)] 1
q ,

if p > α



− 2α
p

∫ p
0

[
qQ−1(

v
α
, 1
q

)] 1
q
dv,

if p ≤ α,

− 2α
p

∫ α
0

[
qQ−1(

v
α
, 1
q

)] 1
q
dv

+
2(1−α)
p

∫ p
α[

qQ−1(
1−v
1−α ,

1
q

)] 1
q
dv,

if p > α

Asymmetric
exponential
power



α
α∗K (q1)

· exp
[
− 1
q1

∣∣ x
2α∗

∣∣q1] ,
if x ≤ 0,

1−α
1−α∗K (q2)

· exp
[
− 1
q2

∣∣ x
2−2α∗

∣∣q2] ,
if x > 0,

where

K(q) = 1

2q1/qΓ(1+1/q)
,

α∗ =
αK(q1)

αK(q1)+(1−α)K(q2)


αQ
(

1
q1

(
|x|
2α∗
)q1

, 1
q1

)
,

if x ≤ 0,

1− (1− α)

·Q
(

1
q2

(
|x|

2−2α∗
)q2

, 1
q2

)
,

if x > 0


−2α∗

[
q1Q
−1
(
p
α
, 1
q1

)] 1
q1 ,

if p ≤ α,

2
(

1− α∗
)

·
[
q2Q
−1
(

1−p
1−α ,

1
q2

)] 1
q2 ,

if p > α



− 2α∗
p

∫ p
0

[
q1Q
−1(

v
α
, 1
q1

)] 1
q1
dv,

if p ≤ α,

− 2α∗
p

∫ α
0

[
q1Q
−1(

v
α
, 1
q1

)] 1
q1
dv

+
2(1−α∗)

p

∫ p
α[

q2Q
−1(

1−v
1−α ,

1
q2

)] 1
q2
dv,

if p > α

Beta
normal

φ

(
x−µ
σ

)
σB(a,b)

·Φa−1
(
x−µ
σ

)
·Φb−1

(
µ−x
σ

)
,

−∞ < x <∞

I
Φ

(
x−µ
σ

)(a, b) µ + σΦ−1
(
I−1
p (a, b)

) µ + σ
p

∫ p
0

Φ−1
(
I−1
v (a, b)

)
dv

Half
normal

2
σ
φ
(
x
σ

)
,

x > 0
2Φ
(
x
σ

)
− 1 σΦ−1

(
1+p

2

)
σ
p

∫ p
0

Φ−1
(

1+v
2

)
dv

Kumaraswamy
half
normal

2ab
σ
φ
(
x
σ

)
·
[
2Φ
(
x
σ

)
− 1
]a−1

·
{

1−
[

2Φ
(
x
σ

)
−1

]a}b−1

,

x > 0

1−
{

1−
[

2Φ
(
x
σ

)
−1

]a}b σΦ−1

(
1
2

+ 1
2

[
1

−(1− p)1/b
]1/a)

σ
p

∫ p
0

Φ−1

(
1
2

+ 1
2[

1− (1− v)1/b]1/a)
dv

Student’s t

Γ

(
n+1

2

)
√
nπΓ

(
n
2

)
·
(

1 + x2

n

)−n+1
2 ,

−∞ < x <∞

1+sign(x)
2

− sign(x)
2

I n
x2+n

(
n
2
, 1

2

) √
nsign

(
p− 1

2

)
·
√

1

I
−1
a

(
n
2
, 1
2

) − 1,

where a = 2p if p < 1/2,
a = 2(1− p) if p ≥ 1/2

√
n
p

∫ p
0

sign
(
v − 1

2

)
·
√

1

I
−1
a

(
n
2
, 1
2

) − 1dv,

where
a = 2v if v < 1/2,
a = 2(1− v) if v ≥ 1/2
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Skewed
Student’s t



K (ν)

·
[

1 + 1
ν

·
(
x
2α

)2
]− ν+1

2
,

if x ≤ 0,

K (ν)

·
[

1 + 1
ν

·
(

x
2(1−α)

)2
]− ν+1

2
,

if x > 0,
where

K(ν) =
Γ((ν+1)/2)√
πνΓ(ν/2)

2αFν

(
min(x,0)

2α

)
−1 + α

+2(1− α)Fν

(
max(x,0)

2−2α

)
,

where Fν(·) is
Student’s t cdf

2αF−1
ν

(
min(p,α)

2α

)
+2 (1− α)

·F−1
ν

(
max(p,α)+1−2α

2−2α

)
,

where F−1
ν (·) is

Student’s t inverse cdf

2α
p

∫ p
0
F−1
ν(

min(v,α)
2α

)
dv

+
2(1−α)
p

∫ p
0
F−1
ν(

max(v,α)+1−2α
2−2α

)
dv

Asymmetric
Student’s t



α
α∗K (ν1)

·
[

1 + 1
ν1

·
(

x
2α∗
)2
]− ν1+1

2
,

if x ≤ 0,

1−α
1−α∗K (ν2)

·
[

1 + 1
ν2

·
(

x
2(1−α∗)

)2
]− ν2+1

2
,

if x > 0,
where

K(ν) =
Γ((ν+1)/2)√
πνΓ(ν/2)

,

α∗ =
αK(ν1)

αK(ν1)+(1−α)K(ν2)

2αFν1

(
min(x,0)

2α∗
)

−1 + α

+2(1− α)Fν2

(
max(x,0)
2−2α∗

)
,

where Fν(·) is
Student’s t cdf

2α∗F−1
ν1

(
min(p,α)

2α

)
+2
(

1− α∗
)

·F−1
ν2

(
max(p,α)+1−2α

2−2α

)
,

where F−1
ν (·) is

Student’s t inverse cdf

2α∗
p

∫ p
0
F−1
ν1(

min(v,α)
2α

)
dv

+
2(1−α∗)

p

∫ p
0
F−1
ν2(

max(v,α)+1−2α
2−2α

)
dv

Half
Student’s t

2Γ

(
n+1

2

)
√
nπΓ

(
n
2

)
·
(

1 + x2

n

)−n+1
2 ,

x > 0

I
x2

x2+n

(
1
2
, n

2

) √
nI
−1
p

(
1
2
, n
2

)
1−I−1

p

(
1
2
, n
2

)
√
n
p

∫ p
0√
I
−1
v

(
1
2
, n
2

)
1−I−1

v

(
1
2
, n
2

) dv
Cauchy

1
π

σ
(x−µ)2+σ2 ,

−∞ < x <∞
1
2

+ 1
π

arctan
(
x−µ
σ

)
µ + σ tan

(
π
(
p− 1

2

)) µ + σ
p

∫ p
0

tan(
π
(
v − 1

2

))
dv

Log
Cauchy

1
xπ

σ
(log x−µ)2+σ2 ,

x > 0

1
π

arctan
(

log x−µ
σ

)
exp [µ + σ tan (πp)]

exp(µ)
p

∫ p
0

exp

[σ tan (πv)] dv

Half
Cauchy

2
π

σ
x2+σ2 ,

x > 0
2
π

arctan
(
x
σ

)
σ tan

(
πp
2

)
σ
p

∫ p
0

tan
(
πv
2

)
dv

Laplace
1

2σ
exp
(
− |x−µ|

σ

)
,

−∞ < x <∞


1
2

exp
(
x−µ
σ

)
,

if x < µ,

1− 1
2

exp
(
− x−µ

σ

)
,

if x ≥ µ


µ + σ log(2p),

if p < 1/2,

µ− σ log [2(1− p)] ,
if p ≥ 1/2


µ + σ [log(2p)− 1] ,

if p < 1/2,

µ + σ − σ
p

+σ
1−p
p

log(1− p)
+σ

1−p
p

log 2,

if p ≥ 1/2

Poiraud-
Casanova-
Thomas-
Agnan
Laplace


α (1− α)
· exp {(1− α) (x− θ)} ,

if x ≤ θ,

α (1− α)
· exp {α (θ − x)} ,

if x > θ


α exp {(1− α) (x− θ)} ,

if x ≤ θ,

1− (1− α)
· exp {α (θ − x)} ,

if x > θ



θ +
1

1− α
· log
(
p
α

)
,

if p ≤ α,

θ −
1

α
· log
(

1−p
1−α

)
,

if p > α



θ −
logα

1− α
+

log p−1
(1−α)p

,

if p ≤ α,

θ −
1

α
+ 1
p
− α

(1−α)p

+
1−p
αp

· log
(

1−p
1−α

)
,

if p > α

6



Holla-
Bhattacharya
Laplace


aφ
· exp {φ (x− θ)} ,

if x ≤ θ,

(1− a)φ
· exp {φ (θ − x)} ,

if x > θ


a exp (−θφ)
· exp (φx) ,

if x ≤ θ,

1− (1− a) exp (θφ)
· exp (−φx) ,

if x > θ


θ +

1

φ
log

p

a
,

if p ≤ a,

θ −
1

φ
log

1− p
1− a

,

if p > a



θ −
1

φ
+ 1
φ

log
p
a
,

if p ≤ a,

1

p

[
θ(1 + p− a)

+
p−2a−(1−a) log a

φ

+
1−p
φ

log
1−p
1−a

]
,

if p > a

McGill
Laplace


1

2ψ
exp

(
x− θ
ψ

)
,

if x ≤ θ,

1

2φ
exp

(
θ − x
φ

)
,

if x > θ


1

2
exp

(
x− θ
ψ

)
,

if x ≤ θ,

1−
1

2
exp

(
θ − x
φ

)
,

if x > θ


θ + ψ log(2p),

if p ≤ 1/2,

θ − φ log (2(1− p)) ,
if p > 1/2



ψ + θ log(2p)
−θp,

if p ≤ 1/2,

θ + φ

+
ψ−φ−2θ

2p

+
φ
p

log 2

−φ log 2

+
φ
p

log(1− p)
−φ log(1− p),

if p > 1/2

Log
Laplace


αβxβ−1

δβ(α+β)
,

if x ≤ δ,

αβδα

xα+1(α+β)
,

if x > δ


αxβ

δβ(α+β)
,

if x ≤ δ,

1− βδα

xα(α+β)
,

if x > δ


δ
[
p
α+β
α

]1/β
,

if p ≤ α
α+β

,

δ
[
(1− p)α+β

α

]−1/α
,

if p > α
α+β



δβ
β+1

[
p
α+β
α

]1/β
,

if p ≤ α
α+β

,

αδ
p(1+1/β)(α+β)

+
α1/αβ1−1/αδ
p(α+β)(1−1/α)

− δ(1−p)
p(1−1/α)

·
[

α
(α+β)(1−p)

]1/α
,

if p > α
α+β

Asymmetric
Laplace



κ
√

2

τ

(
1+κ2

)
· exp

(
−κ
√

2
τ
|x− θ|

)
,

if x ≥ θ,

κ
√

2

τ

(
1+κ2

)
· exp

(
−
√

2
κτ
|x− θ|

)
,

if x < θ


1− 1

1+κ2

· exp
(
κ
√

2(θ−x)
τ

)
,

if x ≥ θ,
κ2

1+κ2

· exp
(√

2(x−θ)
κτ

)
,

if x < θ



θ − τ√
2κ

· log
[
(1− p)

(
1 + κ2

)]
,

if p ≥ κ2

1+κ2 ,

θ + κτ√
2

· log
[
p
(

1 + κ−2
)]

,

if p < κ2

1+κ2



θ
p

+ θ − τ√
2κ

· log
(

1 + κ2
)

+

√
2τ

(
1+2κ2

)
2κ

(
1+κ2

)
p

· log
(

1 + κ2
)

−
√

2τκ log κ(
1+κ2

)
p

− θκ2(
1+κ2

)
p

+
τ

(
1−κ4

)
√

2κ

(
1+κ2

)
p

− τ(1−p)√
2κp

+
τ(1−p)√

2κp
· log(1− p),

if p ≥ κ2

1+κ2 ,

θ + κτ√
2

· log
(

1 + κ−2
)

+ κτ√
2

(log p− 1),

if p < κ2

1+κ2
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Asymmetric
power



δ
1/λ

Γ(1 + 1/λ)

· exp
[
− δ

αλ
|x|λ
]
,

if x ≤ 0,

δ
1/λ

Γ(1 + 1/λ)

· exp

[
− δ

(1−α)λ
|x|λ
]
,

if x > 0



α− α
·I
(
δ

αλ

√
λ|x|λ, 1/λ

)
,

if x ≤ 0,

α− (1− α)

·I
(

δ

(1−α)λ

√
λ|x|λ, 1/λ

)
,

if x > 0



−
[
αλ

δ
√
λ

]1/λ

·
[
I−1
(

1− p
α
, 1
λ

)]1/λ
,

if p ≤ α,

−
[

(1− α)λ

δ
√
λ

]1/λ

·
[
I−1
(

1− 1−p
1−α ,

1
λ

)]1/λ
,

if p > α



−
1

p

[
αλ

δ
√
λ

]1/λ

·
∫ p

0

[
I−1

(
1

− v
α
, 1
λ

)]1/λ

dv,

if p ≤ α,

−
1

p

[
αλ

δ
√
λ

]1/λ

·
∫ α

0

[
I−1

(
1

− v
α
, 1
λ

)]1/λ

dv

− 1
p

[
(1−α)λ

δ
√
λ

]1/λ

·
∫ p
α

[
I−1

(
1

− 1−v
1−α ,

1
λ

)]1/λ

dv,

if p > α

Logistic

1
σ

exp
(
− x−µ

σ

)
·
[
1 + exp

(
− x−µ

σ

)]−2
,

−∞ < x <∞

1

1+exp

(
− x−µ

σ

) µ + σ log [p(1− p)]
µ− 2σ + σ log p

−σ 1−p
p

log(1− p)

Hyperbolic
secant

1
2

sech
(
πx
2

)
,

−∞ < x <∞
2
π

arctan
[
exp
(
πx
2

)]
2
π

log
[
tan
(
πp
2

)]
2
πp

∫ p
0

log
[
tan
(
πv
2

)]
dv

Generalized
logistic

a exp

(
− x−µ

θ

)
θ

{
1+exp

(
− x−µ

θ

)}1+a ,

−∞ < x <∞

1{
1+exp

(
− x−µ

θ

)}a µ− θ log
(
p−1/a − 1

) µ− θ
p

∫ p
0

log(
v−1/a − 1

)
dv

Generalized
logistic III

1
θB(α,α)

exp
(
α
x−µ
θ

)
·
{

1 + exp
(
x−µ
θ

)}−2α
,

−∞ < x <∞

I 1

1+exp

(
− x−µ

θ

) (α, α) µ− θ log
1−I−1

p (α,α)

I
−1
p (α,α)

µ− θ
p

∫ p
0

log

1−I−1
v (α,α)

I
−1
v (α,α)

dv

Generalized
logistic IV

1
θB(α,a)

exp
(
−α x−µ

θ

)
·
{

1 + exp
(
− x−µ

θ

)}−α−a
,

−∞ < x <∞

I 1

1+exp

(
− x−µ

θ

) (α, a) µ− θ log
1−I−1

p (α,a)

I
−1
p (α,a)

µ− θ
p

∫ p
0

log

1−I−1
v (α,a)

I
−1
v (α,a)

dv

Half
logistic

2λ exp(−λx)

[1+exp(−λx)]2
,

x > 0

1−exp(−λx)
1+exp(−λx)

− 1
λ

log
1−p
1+p

− 1
λ

log
1−p
1+p

+ 1
λp

log
(

1− p2
)

Log-
logistic

βαβxβ−1(
αβ+xβ

)2 ,

x > 0

xβ

αβ+xβ
α
(

p
1−p

)1/β
α
p
Bp

(
1 + 1

β
, 1− 1

β

)

Kumaraswamy
log-
logistic

abβαβxaβ−1(
αβ+xβ

)a+1

·

[
1− xaβ(

αβ+xβ
)a ]b−1

,

x > 0

[
1− xaβ(

αβ+xβ
)a ]b α

{[
1− (1− p)1/b]1/a

− 1

}−1/β

α
p

∫ p
0

{[
1

−(1− v)1/b

]1/a

−1

}−1/β

dv

Exponentiated
logistic

(α/β) exp(−x/β)

· [1 + exp(−x/β)]−α−1 ,
−∞ < x <∞

[1 + exp(−x/β)]−α −β log
[
p−1/α − 1

] − β
p

∫ p
0

log[
v−1/α − 1

]
dv

Hosking
logistic

(1−kx)1/k−1[
1+(1−kx)1/k

]2 ,
x < 1/k if k > 0,
x > 1/k if k < 0,
−∞ < x <∞ if k = 0

1

1+(1−kx)1/k
1
k

[
1−
(

1−p
p

)k]
1
k
− 1
kp
Bp(1− k, 1 + k)

lognormal
1
σx
φ
(

log x−µ
σ

)
,

x > 0
Φ
(

log x−µ
σ

)
exp
[
µ + σΦ−1(p)

] exp(µ)
p

∫ p
0

exp[
σΦ−1(v)

]
dv
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Beta
lognormal

1
σxB(a,b)

·φ
(

log x−µ
σ

)
·Φa−1

(
log x−µ

σ

)
·Φb−1

(
µ−log x

σ

)
,

x > 0

I
Φ

(
log x−µ

σ

)(a, b)

exp

[
µ + σ

·Φ−1
(
I−1
p (a, b)

)] exp(µ)
p

∫ p
0

exp

[
σ

·Φ−1
(
I−1
v (a, b)

)]
dv

Burr

bab

xb+1

·
[
1 + (x/a)−b

]−2
,

x > 0

1

1+(x/a)−b
ap1/b(1− p)−1/b a

p
Bp (1/b + 1, 1− 1/b)

Beta
Burr

babd

B(c,d)xbd+1

·
[
1 + (x/a)−b

]−c−d
,

x > 0

I 1
1+(x/a)−b

(c, d)
a
[
I−1
p (c, d)

]1/b
·
[
1− I−1

p (c, d)
]−1/b

a
p

∫ p
0

[
I−1
v (c, d)

]1/b
·
[
1− I−1

v (c, d)
]−1/b

dv

Burr XII
kcxc−1

(1+xc)k+1
,

x > 0
1− (1 + xc)−k

[
(1− p)−1/k − 1

]1/c 1
p

∫ p
0

[
(1− v)−1/k

−1

]1/c

dv

Kumaraswamy
Burr XII

abkcxc−1

(1+xc)k+1

·
[
1− (1 + xc)−k

]a−1

·
{

1−
[

1

−
(

1 + xc

)−k]a}b−1

,

x > 0

1−
{

1−
[

1

−
(

1 + xc

)−k]a}b
[{

1−
[

1− (1− p)1/b]1/a}−1/k

− 1

]1/c

1
p

∫ p
0

[{
1

−
[

1− (1− v)1/b

]1/a}−1/k

− 1

]1/c

dv

Beta
Burr XII

kcxc−1

B(a,b)

·
[
1− (1 + xc)−k

]a−1

· (1 + xc)−bk−1 ,
x > 0

I
1−(1+xc)−k (a, b)

{[
1− I−1

p (a, b)
]−1/k

−1

}1/c

1
p

∫ p
0

{[
1− I−1

v (a, b)]−1/k

− 1

}1/c

dv

Dagum
acbaxac−1

[xa+ba]c+1 ,

x > 0

[
1 +
(
b
x

)a]−c
b
(

1− p−1/c
)−1/a

b
p

∫ p
0(

1− v−1/c
)−1/a

dv

Lomax
α
λ

(
1 + x

λ

)−α−1
,

x > 0
1−
(

1 + x
λ

)−α
λ
[
(1− p)−1/α − 1

] −λ

+
λ−λ(1−p)1−1/α

p−p/α

Beta
Lomax

α
λB(a,b)

·
(

1 + x
λ

)−bα−1

·
[

1−
(

1 + x
λ

)−α]a−1

,

x > 0

I
1−
(

1+ x
λ

)−α (a, b) λ
[
1− I−1

p (a, b)
]−1/α

−λ

λ
p

∫ p
0

[
1− I−1

v (a, b)]−1/α

dv − λ

Gumbel
exp(−x)
· exp [− exp(−x)] ,
−∞ < x <∞

exp [− exp(−x)] − log(− log p) − 1
p

∫ p
0

log(− log v)dv

Kumaraswamy
Gumbel

ab exp(−x)
· exp [−a exp(−x)]

· {1− exp [−a exp(−x)]}b−1 ,
−∞ < x <∞

1−
{

1

− exp [−a exp(−x)]

}b
,

−∞ < x <∞

− log

{
− log

[
1

−(1− p)1/b
]1/a}

− 1
p

∫ p
0

log

{
− log[

1− (1− v)1/b]1/a}
dv

Beta
Gumbel

exp(−x)
B(a,b)
· exp [−a exp(−x)]

· {1− exp [− exp(−x)]}b−1 ,
−∞ < x <∞

Iexp[− exp(−x)](a, b) − log
[
− log I−1

p (a, b)
] − 1

p

∫ p
0

log

[
− log

I−1
v (a, b)

]
dv

Gumbel II
abx−a−1 exp

(
−bx−a

)
,

x > 0
1− exp

(
−bx−a

)
b1/a [− log(1− p)]−1/a

b1/a

p

∫ p
0

[
− log

(1− v)

]−1/a

dv

Beta
Gumbel II

abx−a−1

B(c,d)

· exp
(
−bdx−a

)
·
[
1− exp

(
−bx−a

)]c−1
,

x > 0

I
1−exp

(
−bx−a

)(c, d) b1/a
{
− log

[
1− I−1

p (c, d)
]}−1/a

b1/a

p

∫ p
0

{
− log

[
1

−I−1
v (c, d)

]}−1/a

dv
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Fréchet

ασα

xα+1

· exp
{
−
(
σ
x

)α}
,

x > 0

exp
{
−
(
σ
x

)α}
σ [− log p]−1/α

σ
p

Γ

(
1− 1/α,

− log p

)
Beta
Fréchet

ασα

xα+1B(a,b)

· exp
{
−a
(
σ
x

)α}
·
[
1− exp

{
−
(
σ
x

)α}]b−1
,

x > 0

I
exp

{
−
(
σ
x

)α}(a, b) σ
[
− log I−1

p (a, b)
]−1/α

σ
p

∫ p
0

[
− log

I−1
v (a, b)

]−1/α

dv

Weibull

αxα−1

σα

· exp
{
−
(
x
σ

)α}
,

x > 0

1− exp
{
−
(
x
σ

)α}
σ [− log(1− p)]1/α

σ
p
γ

(
1 + 1/α,

− log(1− p)
)

Kumaraswamy
Weibull

abαxα−1

σα
exp
[
−
(
x
σ

)α]
·
{

1− exp
[
−
(
x
σ

)α]}a−1

·
[

1−
{

1− exp

[
−
(
x
σ

)α ]}a]b−1

,

x > 0

1−
[

1−
{

1− exp

[
−
(
x
σ

)α ]}a]b σ

[
− log

{
1−
[

1

−(1− p)1/b
]1/a}]1/α

σ
p

∫ p
0

[
− log

{
1

−
[

1− (1− v)1/b

]1/a}]1/α

dv

Logistic
Rayleigh

αλx exp
(
λx2/2

)
·
[
exp
(
λx2/2

)
− 1
]α−1

·
{

1 +
[
exp
(
λx2/2

)
− 1
]α}−2

,

x > 0

[
exp

(
λx2/2

)
−1

]α
1+

[
exp

(
λx2/2

)
−1

]α
√

2
λ

·

√
log

[
1 +
(

p
1−p

)1/α
] √

2

p
√
λ

∫ p
0

{
log

[
1

+
(

v
1−v

)1/α
]}1/2

dv

Marshall-
Olkin
Weibull

βλβxβ−1 exp
[
(λx)β

]
·
{

exp
[
(λx)β

]
− 1 + α

}−2
,

x > 0

exp
[
(λx)

β
]
− 2 + α

exp
[
(λx)

β
]
− 1 + α

1
λ

[
log
(

1
1−p + 1− α

)]1/β 1
λp

∫ p
0

[
log

(
1

1−v

+1− α
)]1/β

dv

Beta
Weibull

αxα−1

σαB(a,b)

· exp
{
−b
(
x
σ

)α}
·
[
1− exp

{
−
(
x
σ

)α}]a−1
,

x > 0

I
1−exp

{
−
(
x
σ

)α}(a, b) σ
{
− log

[
1− I−1

p (a, b)
]}1/α

σ
p

∫ p
0

{
− log

[
1

−I−1
v (a, b)

]}1/α

dv

Double
Weibull

c
2φ

∣∣ x−θ
φ

∣∣c−1

· exp
{
−
∣∣ x−θ
φ

∣∣c} ,
−∞ < x <∞


1

2
exp

{
−
(
θ − x
φ

)c}
,

if x ≤ θ,

1− 1
2

exp
{
−
(
x−θ
φ

)c}
,

if x > θ


θ − φ
· [− log (2p)]1/c ,

if p ≤ 1/2,

θ + φ

· [− log (2(1− p))]1/c ,
if p > 1/2



θ −
φ

p

·
∫ p

0

[
− log 2

− log v

]1/c

dv,

if p ≤ 1/2,

θ −
φ

p

·
∫ 1/2

0

[
− log 2

− log v

]1/c

dv

+
φ
p

·
∫ p

1/2

[
− log 2

− log(1− v)

]1/c

dv,

if p > 1/2

Exponentiated
Weibull

cαλ−cxc−1

· exp [−(x/λ)c]

· {1− exp [−(x/λ)c]}α−1 ,
x > 0

{1− exp [−(x/λ)c]}α λ
[
− log

(
1− p1/α

)]1/c λ
p

∫ p
0

[
− log

(
1

−v1/α

)]1/c

dv

Generalized
power
Weibull

αθxα−1 [1 + xα]θ−1

· exp
{

1− [1 + xα]θ
}
,

x > 0

1− exp
{

1− [1 + xα]θ
} {

[1− log(1− p)]1/θ − 1
}1/α

1
p

∫ p
0

{[
1− log

(1− v)

]1/θ

− 1

}1/α

dv
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Generalized
inverse
Weibull

abbcx−b−1

· exp

[
−c
(
a
x

)b]
,

x > 0

exp

[
−c
(
a
x

)b]
ac1/b(− log p)−1/b

ac1/b

p

·
∫ p

0
(− log v)−1/bdv

Beta
generalized
Rayleigh

2θα+1x2α+1

B(a,b)Γ(α+1)

· exp
(
−θx2

)
·

[
γ

(
α+1,θx2

)
Γ(α+1)

]a−1

·Qb−1
(
α + 1, θx2

)
,

x > 0

I
1−Q
(
α+1,θx2

)(a, b)

√
1
θ
Q−1

[
1− I−1

p (a, b)
] 1√

θ

∫ p
0

{
Q−1

[
1

−I−1
v (a, b)

]}1/2

dv

Chen

λβxβ−1 exp
(
xβ
)

· exp
[
λ− λ exp

(
xβ
)]

,

x > 0

1− exp
[
λ− λ exp

(
xβ
)] {

log
[
1− log(1−p)

λ

]}1/β

1
p

∫ p
0

{
log

[
1

− log(1−v)
λ

]}1/β

dv

Xie

λβ
(
x
α

)β−1

· exp
[
(x/α)β

]
· exp (λα)

· exp
{
−λα exp

[
(x/α)β

]}
,

x > 0

1− exp (λα)

· exp
{
−λα exp

[
(x/α)β

]}
α
{

log
[
1− log(1−p)

λα

]}1/β

α
p

∫ p
0

{
log

[
1

− log(1−v)
λα

]}1/β

dv

Tukey
Lambda

pλ−(1−p)λ

λ
pλ+1+(1−p)λ+1−1

pλ(λ+1)

Govindarajulu

θ

+σ(β + 1)pβ

−σβpβ+1

θ

+σpβ

− σβ
β+2

pβ+2

Ramberg-
Schmeiser

pβ−(1−p)γ

δ

pβ

δ(β+1)

+
(1−p)γ+1−1
pδ(γ+1)

Freimer 1
α

[
pβ−1
β
− (1−p)γ−1

γ

] 1
α

(
1
γ
− 1
β

)
+

pβ

αβ(β+1)

+
(1−p)γ+1−1
pαγ(γ+1)

Hankin-
Lee

Cpα

(1−p)β
C
p
Bp(α + 1, 1− β)

van
Staden-
Loots

λ1

−λ2(1−λ3)
λ4

+
λ2λ3
λ4

+
λ2(1−λ3)

λ4
pλ4

−λ2λ3
λ4

(1− p)λ4

λ1

−λ2(1−λ3)
λ4

+
λ2λ3
λ4

+
λ2(1−λ3)

λ4(1+λ4)
pλ4

+
λ2λ3

λ4(1+λ4)p

−λ2λ3(1−p)λ4+1

λ4(1+λ4)p

van
Staden-
King

α
+β(1− δ) log p
−βδ log(1− p)

α
+βδ
−β(1− δ)
+β(1− δ) log p

βδ
1−p
p

log(1− p)

Loglog

α log(λ)xα−1

·λx
α

exp
[
1− λx

α
]
,

x > 0

1− exp
[
1− λx

α
] {

log[1−log(1−p)]
log λ

}1/α

1

p(log λ)1/α

·
∫ p

0

{
log

[
1

− log(1− v)

]}1/α

dv

Exponential
logarithmic

− β(1−a) exp(−βx)
log a[1−(1−a) exp(−βx)]

,

x > 0
1− log[1−(1−a) exp(−βx)]

log a
− 1
β

log

[
1−a1−p

1−a

] − 1
βp

∫ p
0

log[
1−a1−v

1−a

]
dv

Exponential
geometric

λθ exp(−λx)

[1−(1−θ) exp(−λx)]2
,

x > 0

θ exp(−λx)
1−(1−θ) exp(−λx)

− 1
λ

log
p

θ+(1−θ)p

− log p
λ

− θ log θ
λp(1−θ)

+
θ+(1−θ)p
λp(1−θ)

· log [θ + (1− θ)p]
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Exponential
Poisson

βλ exp[−βx−λ+λ exp(−βx)]
1−exp(−λ)

,

x > 0

1−exp[−λ+λ exp(−βx)]
1−exp(−λ)

− 1
β

log

{
1
λ

log

[
1− p

+p exp(−λ)

]
+ 1

} − 1
βp

∫ p
0

log

{
1
λ

log[
1− v

+v exp(−λ)

]
+ 1

}
dv

Topp-
Leone

2b(x(2− x))b−1(1− x),
0 ≤ x ≤ 1

(x(2− x))b 1−
√

1− p1/b 1− b
p
B
p1/b

(
b, 3

2

)

Quadratic

α(x− β)2,
a ≤ x ≤ b,
α = 12

(b−a)3
,

β = a+b
2

α
3

[
(x− β)3 + (β − a)3

]
β +
[

3p
α
− (β − a)3

]1/3

β + α
4p

{[
3p
α

−(β − a)3

]4/3

−(β − a)4

}
Schabe

2γ + (1− γ)x/θ

θ(γ + x/θ)
2 ,

x > 0

(1 + γ)x
x + γθ

pγθ
1+γ−p

−θγ − θγ(1+γ)
p

· log
1+γ−p

1+γ

Birnbaum
Saunders

x1/2+x−1/2

2γx

·φ
(
x1/2−x−1/2

γ

)
,

x > 0

Φ

(
x1/2−x−1/2

γ

) 1
4

{
γΦ−1(p)

+

√
4 + γ2

[
Φ−1(p)

]2}2

1
4p

∫ p
0

{
γΦ−1(v)

+

√
4 + γ2

[
Φ−1(v)

]2}2

dv

Generalized
extreme
value

1
σ

[
1 + ξ

(
x−µ
σ

)]−1/ξ−1

· exp

{
−
[

1 + ξ
(
x−µ
σ

)]−1/ξ}
,

x ≥ µ− σ/ξ if ξ > 0,
x ≤ µ− σ/ξ if ξ < 0,
−∞ < x <∞ if ξ = 0

exp

{
−
[

1 + ξ
(
x−µ
σ

)]−1/ξ} µ− σ
ξ

+σ
ξ

(− log p)−ξ
µ− σ

ξ

+ σ
pξ

∫ p
0

(− log v)−ξdv
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