
 

𝐂𝐨𝐧𝐭𝐢𝐧𝐮𝐨𝐮𝐬 𝐃𝐢𝐬𝐭𝐫𝐢𝐛𝐮𝐭𝐢𝐨𝐧𝐬 

 

 𝐃𝐢𝐬𝐭𝐫𝐢𝐛𝐮𝐭𝐢𝐨𝐧 

 

𝐏𝐫𝐨𝐛𝐚𝐛𝐢𝐥𝐢𝐭𝐲 𝐃𝐞𝐧𝐬𝐢𝐭𝐲 𝐅𝐮𝐧𝐜𝐭𝐢𝐨𝐧 

(𝐏𝐃𝐅) 

 
𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐕𝐚𝐥𝐮𝐞 

 

 

𝐕𝐚𝐫𝐢𝐚𝐧𝐜𝐞 

𝐂𝐨𝐧𝐭𝐢𝐧𝐮𝐨𝐮𝐬  
𝐑𝐚𝐧𝐝𝐨𝐦 𝐕𝐚𝐫𝐢𝐚𝐛𝐥𝐞 (x) 

f(x) 
E(x) = ∫x ∙ f(x)dx V(x) = ∫[x2 ∙ f(x) − [E(x)]2]dx 

 
𝐔𝐧𝐢𝐟𝐨𝐫𝐦 

𝐔[𝐚, 𝐛] 

f(x) =
1

b − a
 

a ≤ x ≤ b 

E(x) =
a + b

2
 𝜎2 =

(𝑏 − 𝑎)2

12
 

 
𝐍𝐨𝐫𝐦𝐚𝐥 (𝐱) 
𝐍[𝛍, 𝝈] 

f(x) =
1

𝜎√2π
𝑒
−
(𝑥−𝜇)2

2𝜎2  

−∞ < x < ∞ 

 

E(x) = μ 

 

V(x) = σ2 

 
𝐒𝐭𝐚𝐧𝐝𝐚𝐫𝐝 𝐍𝐨𝐫𝐦𝐚𝐥 (𝐳) 

𝐍[𝛍 = 𝟎, 𝝈 = 𝟏] 

f(x) =
1

√2π
𝑒−

𝑧2

2  

−∞ < z < ∞ 

 

E(z) = 0 

 

V(z) = 1 

 
 

𝐓𝐫𝐢𝐚𝐧𝐠𝐥𝐞 (𝐚,𝐦, 𝐛) 𝑓(𝑥) =

{
 
 

 
 2(𝑥 − 𝑎)

(𝑚 − 𝑎)(𝑏 − 𝑎)
 𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑚

2(𝑏 − 𝑥)

(𝑏 − 𝑚)(𝑏 − 𝑎)
𝑓𝑜𝑟 𝑚 < 𝑥 ≤ 𝑏

 

 

E(x) =
a + m+ b

3
 

 

𝜎2 =
𝑎2 +𝑚2 + 𝑏2 − 𝑎𝑚 − 𝑎𝑏 − 𝑚𝑏

18
 

𝐑𝐞𝐜𝐭𝐚𝐧𝐠𝐮𝐥𝐚𝐫 (𝐚, 𝐛) 
𝑓(𝑥) =

1

𝑏 − 𝑎
 E(x) =

a + b

2
 V (x) =

(𝑏 − 𝑎)2

12
 

 
𝐄𝐱𝐩𝐨𝐧𝐞𝐧𝐭𝐢𝐚𝐥(𝛃) 

f(x) =
1

𝛽
𝑒
−
𝑥
𝛽 

0 ≤ x < ∞ 

 

E(x) = β 

 

V (x) = β2 

 
𝐄𝐫𝐥𝐚𝐧𝐠(𝐤, 𝛌) f(x) =

𝜆𝑘𝑥𝑘−1𝑒−𝜆𝑥

(𝑘 − 1)!
 

0 ≤ x < ∞ 

E(x) =
k

𝜆
 V (x) =

k

𝜆2
 

 
 

𝐋𝐨𝐠𝐢𝐬𝐭𝐢𝐜(𝛍, 𝛃) 
f(x) =

𝑒
−(
𝑥−𝜇
𝛽

)

β [1 + 𝑒
−(
𝑥−𝜇
𝛽

)
]

2 

−∞ < x < ∞ 

 
E(x) = μ V (x) =

π2β
2

3
 

𝐒𝐭𝐚𝐧𝐝𝐚𝐫𝐝 𝐋𝐨𝐠𝐢𝐬𝐭𝐢𝐜(𝛍, 𝛃) 
(𝛍 = 𝟎, 𝛃 = 𝟏) 

 f(x) =
𝑒−𝑥

[1 + 𝑒−𝑥]2
 

−∞ < x < ∞ 

 
E(x) = 0 

V (x)=
π2

3
 

𝚪(𝛂) = ∫ 𝒙𝜶−𝟏𝒆−𝒙𝒅𝒙
∞

𝟎

 

 
𝐆𝐚𝐦𝐦𝐚(𝛂, 𝛃) 

 
f(x) =

𝑥𝛼−1𝑒
−
𝑥
𝛽

Γ(α)𝛽𝛼
 

0 ≤ x < ∞ 

 

E(x) = αβ 

 

V (x)= αβ2 

𝐂𝐡𝐢 − 𝐬𝐪𝐮𝐚𝐫𝐞 𝛘𝟐(𝛎) 

(𝛂 =
𝛎

𝟐
, 𝛃 = 𝟐) f(x) =

𝑥
𝜈
2
−1𝑒−

𝜈
2

Γ(
ν
2
)2

𝜈
2

 

0 ≤ x < ∞ 

 
E(x) = ν 

 

V (x)= 2ν  

 
𝐖𝐞𝐢𝐛𝐮𝐥𝐥(𝛂, 𝛃) 

 

f(x) = 𝛼𝛽−𝛼𝑥𝛼−1𝑒
−(
𝑥
𝛽
)
𝛼

 

0 ≤ x < ∞ 

E(x) = βΓ(1 +
1

𝛼
) V (x)= β2Γ (1 +

2

𝛼
) − [𝛽Γ(1 +

1

𝛼
)]
2

 

 
𝐁𝐞𝐭𝐚(𝛂, 𝛃) 

 

f(x) =
Γ(α + β)

Γ(α)Γ(β)
𝑥𝛼−1(1 − 𝑥)𝛽−1 

0 ≤ 𝑥 ≤ 1 

E(x) =
α

α + β
 V(x) =

αβ

(α + β)2(α + β + 1)
 

 
𝐒𝐭𝐮𝐝𝐞𝐧𝐭′𝐬  

𝐭 − 𝐝𝐢𝐬𝐭𝐫𝐢𝐛𝐮𝐭𝐢𝐨𝐧 f(x) =
Γ (
ν + 1
2

) (1 +
𝑥2

𝜈
)
−
𝜈+1
2

√𝜈𝜋Γ(
ν
2
)

 

−∞ < x < ∞ 

 
 

E(x) = 0 

 
 

V(x) =
ν

ν−2
,   𝜈 > 2  
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