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1. Normal Distribution

f(x) =
1√
2πσ

e−(x−µ)2/2σ2

(σ > 0)

F (x) =
1

2

[
1 + erf

(
x− µ
σ
√

2

)]
where erf(x) = 2√

π

∫ x
0
e−t

2
dt.

2. Log-Normal Distribution

f(x) =
1

xσ
√

2π
exp

(
−(lnx− µ)2

2σ2

)
(σ > 0)

F (x) =
1

2

[
1 + erf

(
lnx− µ
σ
√

2

)]
where erf(x) = 2√

π

∫ x
0
e−t

2
dt.

3. Skew-Normal Distribution

f(x) =
2

ω
√

2π
e−

(x−ξ)2

2ω2

∫ α(x−ξω )

−∞

1√
2π
e−

t2

2 dt (ω > 0)

F (x) = Φ

(
x− ξ
ω

)
− 2T

(
x− ξ
ω

, α

)
with Φ(x) =

∫ x
−∞ φ(t)dt = 1

2

[
1 + erf

(
x√
2

)]
and T (h, a) = 1

2π

∫ a
0
e
− 1

2h
2(1+x2)

1+x2
dx (−∞ < h, a <

+∞) is Owen’s T function.

4. Alpha-Skew-Normal Distribution

f(x) =
(1− αx)2 + 1

2 + α2
φ(x)
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where φ(·) and Φ(·) are p.d.f. and c.d.f. of the normal distribution with mean µ and variance
σ2.

F (x) = Φ(x) + α

(
2− αx
2 + α2

)
φ(x)

5. Log-Skew-Normal Distribution

f(x) =
2

x
φ(lnx)Φ(λ lnx)

where φ(·) and Φ(·) are p.d.f. and c.d.f. of the normal distribution with mean µ and variance
σ2.

6. Generalized-Normal Distribution

f(x) =
β

2αΓ(1/β)
e−(|x−µ|/α)β (α > 0; β > 0)

where Γ(z) =
∫∞

0
tz−1e−tdt denotes the gamma function.

F (x) =
1

2
+ sign(x− µ)

1

2Γ(1/β)
γ

(
1/β,

∣∣∣∣x− µα
∣∣∣∣β
)

where β is a shape parameter, α is a scale parameter and γ(s, x) =
∫ x

0
ts−1e−tdt is the unnor-

malized incomplete lower gamma function.

7. Mixture of Two Normal

f(x, p) = pf1(x) + (1− p)f2(x)

with 0 < p < 1, for i = 1, 2

fi(x) =
1

σi
√

2π
e−(x−µi)2/2σ2

i

8. Beta-Normal Distribution

F (x) = G

[
Φ

(
x− µ
σ

)]
=

Γ(α + β)

Γ(α)Γ(β)

[
Φ

(
x− µ
σ

)]α−1

×
[
1− Φ

(
x− µ
σ

)]β−1

σ−1φ

(
x− µ
σ

)
where

G(x) =
Γ(α + β)

Γ(α)Γ(β)

∫ Φ(x)

0

tα−1(1− t)β−1dt, 0 < α, β <∞

and

g(x) =
Γ(α + β)

Γ(α)Γ(β)
Φ(x)α−1(1− Φ(x))β−1Φ′(x)

and Φ(x) is the c.d.f. of normal distribution with mean µ and variance σ2.

9. Arcsine Gaussian Distribution

f(x) =
φ(x)

π
√

Φ(x)[1− Φ(x)]
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where φ(·) and Φ(·) are p.d.f. and c.d.f. of the normal distribution with mean µ and variance
σ2.

10. Double Gaussian (Two-Piece Normal) Distribution

f(x) =

{
A exp [−(x− µ)2/2σ2

1] , x ≤ µ,

A exp [−(x− µ)2/2σ2
2] , x ≥ µ,

where A =
(√

2π (σ1 + σ2) /2
)−1

.

11. Inverse Gaussian Distribution

f(x) =

√
λ

2πx3
exp

[
−λ(x− µ)2

2µ2x

]

F (x) = Φ

(√
λ

x

(
x

µ
− 1

))
+ exp

(
2λ

µ

)
Φ

(
−
√
λ

x

(
x

µ
+ 1

))
and Φ(x) is the c.d.f. of standard normal distribution.

12. Laplace Distribution

f(x) =
1

2σ
exp

(
−|x− µ|

σ

)
(σ > 0)

F (x) =

{
1
2

exp
(
x−µ
σ

)
if x ≤ µ

1− 1
2

exp
(
−x−µ

σ

)
if x ≥ µ

13. Beta Laplace Distribution

f(x) =

{
{2aB(a, b)}−1 exp(−|x|) exp{−|x|(a− 1)}{1− exp(−|x|)/2}b−1, x < 0,{

2bB(a, b)
}−1

exp(−|x|) exp{−|x|(b− 1)}{1− exp(−|x|)/2}a−1, x ≥ 0

where a > 0 and b > 0

F (x) =

{
Iexp(x)/2(a, b), x < 0,

I1−exp(−x)/2(a, b), x ≥ 0.

14. Double Exponential (Skew Laplace) Distribution

f(x) =


√

2
π

1
σ1+σ2

e
− x2

2σ22 , x < 0√
2
π

1
σ1+σ2

e
− x2

2σ21 , x ≥ 0,

where σ1 > 0 and σ2 > 0.

15. Asymmetric Laplace Distribution

f(x) =
λ

κ+ 1/κ

{
exp((λ/κ)(x− µ)) if x < µ

exp(−λκ(x− µ)) if x ≥ µ
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where, µ is a location parameter, λ > 0 is a scale parameter, and κ is an asymmetry parameter.

F (x) =

{
κ2

1+κ2
exp((λ/κ)(x− µ)) if x ≤ µ

1− 1
1+κ2

exp(−λκ(x− µ)) if x > µ

16. Exponential Distribution
f(x) = λe−λx (λ > 0)

F (x) = 1− e−λx

17. Gamma Distribution

f(x) =
βα

Γ(α)
xα−1e−βx (α > 0; β > 0)

F (x) =
1

Γ(α)
γ(α, βx)

where γ(s, x) =
∫ x

0
ts−1e−tdt is the unnormalized incomplete lower gamma function.

18. Beta Distribution

f(x) =
xα−1(1− x)β−1

B(α, β)
(α > 0; β > 0)

where B(α, β) = Γ(α)Γ(β)
Γ(α+β)

and Γ is the Gamma function.

F (x) =
B(x;α, β)

B(α, β)

where B(x; a, b) =
∫ x

0
ta−1(1− t)b−1dt is the incomplete beta function.

19. Beta Prime Distribution

f(x) =
(x/σ)α−1(1 + x/σ)−α−β

B(α, β)σ
(α > 0; β > 0)

F (x) = I x/σ
1+x/σ

(α, β)

where Ix(α, β) = B(x;a,b)
B(a,b)

is the incomplete beta function.

20. Logistic Distribution

f(x) =
e−(x−µ)/s

s (1 + e−(x−µ)/s)
2 (s > 0)

F (x) =
1

1 + e−(x−µ)/s

21. Double Logistic Distribution

f(x) =


1

σ1+σ2
2e

x
σ2(

1+e
x
σ2

)2 , x < 0

1
σ1+σ2

2e
− x
σ1(

1+e
− x
σ1

)2 , x ≥ 0,

4



where σ1 > 0 and σ2 > 0.

22. Generalized Extreme Value Distribution

f(s) =


exp(−s) exp(− exp(−s)) for ξ = 0

(1 + ξs)−(1+1/ξ) exp
(
−(1 + ξs)−1/ξ

)
for ξ 6= 0 and ξs > −1

0 otherwise

where s = (x− µ)/σ and σ > 0.

F (s) =


exp(− exp(−s)) for ξ = 0

exp
(
−(1 + ξs)−1/ξ

)
for ξ 6= 0 and ξs > −1

0 for ξ > 0 and ξs ≤ −1

1 for ξ < 0 and ξs ≤ −1

23. Weibull Distribution

f(x) =
k

σ

(x
σ

)k−1

e−(x/σ)k (x > 0; k > 0;σ > 0)

F (x) = 1− e−(x/σ)k

24. Gumbel Distribution

f(x) =
1

σ
e−(z+e−z)

where z = x−µ
σ

F (x) = e−e
−(x−µ)/σ

25. Student’s t Distribution

f(x) =
Γ
(
ν+1

2

)
√
νπΓ

(
ν
2

) (1 +
x2

ν

)− ν+1
2

(ν > 0)

F (x) =
1

2
+ xΓ

(
ν + 1

2

)
×

2F1

(
1
2
, ν+1

2
; 3

2
;−x2

ν

)
√
πνΓ

(
ν
2

)
where 2F1(a, b; c; z) =

∑∞
n=0

(a)n(b)n
(c)n

zn

n!
is the hypergeometric function.

26. Skew t Distribution

f(x) = 2g(x; v)G

(
λx

√
1 + v

x2 + v
; v + 1

)

where g(x; v) and G(x; v) are the p.d.f. and c.d.f. of the usual Student’s- t distribution with
v degrees of freedom.

27. Chi-square Distribution

f(x) =
1

2k/2Γ(k/2)
xk/2−1e−x/2

5



where x > 0 if k = 1, otherwise x ≥ 0

F (x) =
1

Γ(k/2)
γ

(
k

2
,
x

2

)
28. F Distribution

f(x) =

√
(d1x)d1d

d2
2

(d1x+d2)d1+d2

x B
(
d1
2
, d2

2

) (d1 > 0; d2 > 0)

where x > 0 if d1 = 1, otherwise x ≥ 0

F (x) = I d1x
d1x+d2

(
d1

2
,
d2

2

)
where Ix(a, b) = B(x;a,b)

B(a,b)
and B(x; a, b) =

∫ x
0
ta−1(1− t)b−1dt.

29. Pareto Distribution

f(x) =
αxαm
xα+1

(x ≥ xm;xm > 0;α > 0)

F (x) = 1−
(xm

x

)α
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