
Tsun 
 

Distr. Parameters Possible description 𝑬[𝑿] 𝑽𝒂𝒓(𝑿) PDF/PMF CDF (𝑭𝑿(𝒙) = 𝑷(𝑿 ≤ 𝒙)) 
Uniform  
(disc) 

𝑼𝒏𝒊𝒇(𝒂, 𝒃) 
𝑓𝑜𝑟 𝑎, 𝑏 ∈ ℤ  

𝑎 ≤ 𝑏 

Equally likely to be 
any integer in [𝑎, 𝑏] 

𝑎 + 𝑏

2
 

(𝑏 − 𝑎)(𝑏 − 𝑎 + 2)

12
 

1

𝑏 − 𝑎 + 1
 

𝑓𝑜𝑟 𝑘 = 𝑎, 𝑎 + 1, … , 𝑏 

--- 

Bernoulli 
(disc) 

𝑩𝒆𝒓(𝒑) 
𝑓𝑜𝑟 𝑝 ∈ [0,1] 

Takes value 1 with 
prob 𝑝 and 0 with 

prob 1 − 𝑝 

𝑝 𝑝(1 − 𝑝) 𝑝𝑘(1 − 𝑝)1−𝑘 
𝑓𝑜𝑟 𝑘 = 0,1 

--- 

Binomial  
(disc) 

𝑩𝒊𝒏(𝒏, 𝒑) 
𝑓𝑜𝑟 𝑛 ∈ ℕ, 
𝑝 ∈ [0,1] 

Sum of 𝑛 independent 
Bernoulli trials, 

each with parameter 𝑝 

𝑛𝑝 𝑛𝑝(1 − 𝑝) (
𝑛

𝑘
) 𝑝𝑘(1 − 𝑝)𝑛−𝑘 

𝑓𝑜𝑟 𝑘 = 0,1, … , 𝑛 

--- 

Poisson  
(disc) 

𝑷𝒐𝒊(𝛌) 
𝑓𝑜𝑟 λ > 0 

# of events that 
occur in a unit of 
time independently 
with rate λ per unit 

time 

𝜆 𝜆 λk

𝑘!
𝑒−λ 

𝑓𝑜𝑟 𝑘 = 0,1, … 

--- 

Geometric 
(disc) 

𝑮𝒆𝒐(𝒑) 
𝑓𝑜𝑟 𝑝 ∈ [0,1] 

# of independent 
Bernoulli trials with 
parameter 𝑝 up to and 

including first 
success 

1

𝑝
 

1 − 𝑝

𝑝2  
(1 − 𝑝)𝑘−1𝑝 

𝑓𝑜𝑟 𝑘 = 1,2, … 
1 − (1 − 𝑝)𝑥 

𝑓𝑜𝑟 𝑥 = 1,2, … 

Hypergeometric 
(disc) 

𝑯𝒚𝒑𝑮𝒆𝒐(𝑵, 𝑲, 𝒏) 
𝑓𝑜𝑟 𝑛, 𝐾 ≤ 𝑁 

# of successes in 𝑛 
draws (w/out 

replacement) from 𝑁 
items that contain 𝐾 
successes in total 

𝑛
𝐾

𝑁
 𝑛

𝐾(𝑁 − 𝐾)(𝑁 − 𝑛)

𝑁2(𝑁 − 1)
 

(𝐾
𝑘

)(𝑁−𝐾
𝑛−𝑘

)

(𝑁
𝑛

)
 

𝑓𝑜𝑟 0 ≤ 𝑘 ≤ 𝐾, 
0 ≤ 𝑛 − 𝑘 ≤ 𝑁 − 𝐾 

--- 

Negative 
Binomial  
(disc) 

𝑵𝒆𝒈𝑩𝒊𝒏(𝒓, 𝒑) 
𝑓𝑜𝑟 𝑟 ∈ ℕ, 
𝑝 ∈ [0,1] 

# of trials until 𝑟𝑡ℎ 
success in Bernoulli 

process 

𝑟

𝑝
 𝑟(1 − 𝑝)

𝑝2
 (

𝑘 − 1

𝑟 − 1
) (1 − 𝑝)𝑘−𝑟𝑝𝑟 

𝑓𝑜𝑟 𝑘 = 𝑟, 𝑟 + 1, … 

--- 

Uniform  
(cont) 

𝑼𝒏𝒊𝒇(𝒂, 𝒃) 
𝑓𝑜𝑟 𝑎 < 𝑏 

Equally likely to be 
any real number in 

[𝑎, 𝑏] 

𝑎 + 𝑏

2
 

(𝑏 − 𝑎)2

12
 

1

𝑏 − 𝑎
 

𝑓𝑜𝑟 𝑥 ∈ [𝑎, 𝑏] 

0 𝑖𝑓 𝑥 < 𝑎 
𝑥 − 𝑎

𝑏 − 𝑎
 𝑖𝑓 𝑎 ≤ 𝑥 < 𝑏 

1 𝑖𝑓 𝑥 ≥ 𝑏 
Exponential 

(cont) 
𝑬𝒙𝒑(𝛌) 

𝑓𝑜𝑟 λ > 0 
Time until next event 
in Poisson process 

1

𝜆
 

1

𝜆2 
𝜆𝑒−𝜆𝑥 

𝑓𝑜𝑟 𝑥 ≥ 0 
1 − 𝑒−𝜆𝑥 

𝑓𝑜𝑟 𝑥 ≥ 0 
Normal  
(cont) 

𝑵(𝝁, 𝝈𝟐) 
𝑓𝑜𝑟 𝜇 ∈ ℝ, 

𝜎2 > 0 

Standard bell curve 𝜇 𝜎2 1

𝜎√2𝜋
𝑒

−
(𝑥−𝜇)2

2𝜎2  

𝑓𝑜𝑟 𝑥 ∈ ℝ 

Φ (
𝑥 − 𝜇

𝜎
) 

Gamma 
(cont) 

𝑮𝒂𝒎(𝒓, 𝝀) 
𝑓𝑜𝑟 𝑟, 𝜆 > 0 

Conjugate prior for 
exp, poi. Time to 𝑟𝑡ℎ 

event in Poisson 
process. 

𝑟

𝜆
 

𝑟

𝜆2 
𝜆𝑟

Γ(𝑟)
𝑥𝑟−1𝑒−𝜆𝑥 

𝑓𝑜𝑟 𝑥 > 0 

--- 

Beta 
(cont) 

𝑩𝒆𝒕𝒂(𝒂, 𝒃) 
𝑓𝑜𝑟 𝑎, 𝑏 > 0 

Conjugate prior for 
ber, bin, geo, 

negbin.  
𝑎, 𝑏 control shape. 

𝑎

𝑎 + 𝑏
 

𝑎𝑏

(𝑎 + 𝑏)2(𝑎 + 𝑏 + 1)
 Γ(𝑎 + 𝑏)

𝑥𝑎−1(1 − 𝑥)𝑏−1

Γ(𝑎)Γ(𝑏)
 

𝑓𝑜𝑟 𝑥 ∈ [0,1] 

--- 

 


