
Uniform
Values: m ≤ 𝑘 ≤ 𝑛
Expectation: _______

Variance: 
𝑛−𝑚+1 2−1

12

P(X=k) = 
1

𝑚−𝑛+1

Normal(0, 𝟏)
Values: −∞ ≤ 𝑥 ≤ ∞
Expectation: 0
Variance: 1

pdf: 
1

2𝜋
𝑒−

𝑥2

2

Uniform(a, b)
Values: 𝑥 ∈ (𝑎, 𝑏)
Expectation: ________

Variance: 
𝑏−𝑎 2

12

pdf: _________

___________
Values: 0, 1
Expectation: 𝑝
Variance: 𝑝𝑞
P(X = 1) = 𝑝
P(X=0) = 𝑞

Binomial(n, p)
Values: 0 ≤ 𝑘 ≤ 𝑛
Expectation: 𝑛𝑝
Variance: 𝑛𝑝𝑞
P(X = k) = 

𝑛
𝑘

𝑝𝑘𝑞𝑛−𝑘

Hypergeometric
(N, G, n)
Values: 0 ≤ 𝑔 ≤ 𝑛
Expectation: ________

Variance: 𝑛
𝐺

𝑁
∙

𝑁−𝐺

𝑁
∙

𝑁−𝑛

𝑁−1

P(X = g) = _________

Poisson(𝝁)
Values: _______
Expectation: ___
Variance: ____
P(X = k) = _____

Geometric(p)
Values: 𝑘 ≥ 0

Expectation: 
𝑞

𝑝

Variance: 
𝑞

𝑝2

P(X = k) = 𝑞𝑘𝑝
P(X > k) = 𝑞𝑘+1

Negative 
Binomial(r, p)
Values: 𝑘 ≥ 0

Expectation: 
𝑟𝑞

𝑝

Variance: 
𝑟𝑞

𝑝2

P(X = k) =
𝑘+𝑟−1

𝑟−1
𝑝𝑟−1𝑞𝑘𝑝

Geometric(p)
Values: 𝑘 ≥ 1
Expectation: ____

Variance: 
𝑞

𝑝2

P(X = k) = 𝑞𝑘−1𝑝
P(X > k) = 𝑞𝑘

ContinuousDiscrete

What is the 
relationship between 
the Poisson and 
Binomial? ____________
________________________

What’s the difference
Between Binomial
and Hypergeometric?
______________________

෍

𝑖=1

𝑛

𝑋𝑖 𝑖𝑖𝑑

Succeed on
trial k

k failures
before success

Discrete/Continuous Analogs

Created by Biyonka Liang

__________
𝑃 𝑁1 = 𝑛1, … 𝑁𝑘 = 𝑛𝑘 =

𝑛!

𝑛1!𝑛2!…𝑛𝑘!
𝑝1

𝑛1… 𝑝𝑘
𝑛𝑘

𝑁𝑖: 𝐵𝑖𝑛𝑜𝑚(𝑛, 𝑝𝑖)

𝑛 𝑖𝑖𝑑 𝑡𝑟𝑖𝑎𝑙𝑠
𝑘 𝑐𝑙𝑎𝑠𝑠𝑒𝑠

𝑘 = 2

𝑛: 𝑃𝑜𝑖𝑠 𝜇
𝑁𝑖: 𝑃𝑜𝑖𝑠𝑠𝑜𝑛 𝜇𝑝𝑖

𝑁1, … 𝑁𝑘 𝑖𝑛𝑑

𝑛 = 2

Cauchy
Values: ________
Expectation: undefined
Variance: undefined

pdf:  
1

𝜋(1+𝑥2)

Rayleigh
Values: ________

Expectation: 
√𝜋

2

Variance: 
4−𝜋

2

pdf: 𝑥𝑒−
1

2
𝑥2

Chi-Squared(n)
Values: ______
Expectation: 𝑛
Variance: 2𝑛

pdf: 𝐺𝑎𝑚𝑚𝑎(
𝑛

2
,

1

2
)

_________
Values: 0 ≤ 𝑥 ≤ 1

Expectation: 
𝑟

𝑟+𝑠

Variance: 
𝑟𝑠

𝑟+𝑠 2(𝑟+𝑠+1)

pdf: 
Γ 𝑟+𝑠

Γ 𝑟 Γ 𝑠
𝑥𝑟−1 1 − 𝑥 𝑠−1

________ 
Values: __________

Expectation: 
𝑟

𝜆

Variance: 
𝑟

𝜆2

pdf: 
𝜆𝑟

Γ(𝑟)
𝑥𝑟−1𝑒− 𝜆𝑥

Exponential(λ)
Values: 𝑘 ≥ 0

Expectation: 
1

λ

Variance: 
1

λ2

pdf: ________
Survival fn: _______

Discrete/Continuous Analogs

The Central Limit Theorem
Let 𝑋1, 𝑋2, … be iid., with mean 𝜇 and SD 𝜎. Let 𝑆𝑛 =
𝑋1 + 𝑋2 + … 𝑋𝑛. Then, 𝐸 𝑆𝑛 = 𝑛𝜇, 𝑆𝐷 𝑋𝑛 = 𝑛𝜎
For n → ∞, 𝑆𝑛 ≈ 𝑁(𝑛𝜇 , 𝑛𝜎2)
Why does this matter?
The normal distribution is a valid approximation for the 
sum of any iid random variables (for large enough 𝑛). In 
this way, the normal distribution is a central structure 
that connects all distributions. 

Fill in the distributions 
Exp(λ) = __________

෍

𝑖=1

𝑟

𝑋𝑖 𝑖𝑖𝑑: _________

෍

𝑖=1

𝑟

𝑋𝑖 𝑖𝑖𝑑 𝐺𝑒𝑜𝑚(𝑝)

𝑈1 , … 𝑈𝑛 𝑖𝑖𝑑 𝑈𝑛𝑖𝑓(0, 1)
𝑈(𝑘): ______________

Fill in the distribution
(don’t forget the parameters)

Recall:
Γ 𝑟 = 𝑟 − 1 !, 𝑟 ∈ ℤ

Γ
1

2
= 𝜋

෍

𝑖=1

𝑛

𝑍𝑖
2 𝑖𝑖𝑑 𝑁(0, 1)

𝑍: 𝑁(0, 1)
__________:𝑍

2

Fill in the distribution

𝑟, 𝑠 =
1

2
𝑛 = 1

𝑍1
2 + 𝑍2

2

𝑍1, 𝑍2 𝑖𝑖𝑑 𝑁(0,1)

Normal(𝝁, 𝝈𝟐)
Values: −∞ ≤ 𝑥 ≤ ∞
Expectation: _____
Variance: ____

pdf: 
1

𝜎 2𝜋
𝑒

−
𝑥−𝜇 2

2𝜎2

𝜎𝑍 + 𝜇

_________
Transform X to standard normal

෍ 𝑋𝑖

𝑋𝑖: 𝑃𝑜𝑖𝑠 𝜇𝑖 , 𝑖𝑛𝑑

෍

𝑖=1

𝑛

𝑋𝑖 : 𝑃𝑜𝑖𝑠 𝜇1 + ⋯ 𝜇𝑛

ൗ
𝑍1

𝑍2

𝑍1, 𝑍2 𝑖𝑖𝑑 𝑁(0,1)

__________________
Values: __________
Expectation: ____

P(X = k) = 𝑛
𝑘

𝐶(𝑟,𝑠)

𝐶(𝑟+𝑘,𝑟+𝑠−𝑘)

C r, s =
Γ(𝑟, 𝑠)

Γ 𝑟 Γ(s)
𝑋, 𝑌 ∼ Standard Bivariate 
Normal w correlation 𝜌

𝑌 = 𝜌𝑋 + 1 − 𝜌2𝑍
−1 < 𝜌 < 1

𝑋, 𝑍 𝑖𝑖𝑑 𝑁(0,1)

Number of heads in n tosses of a 𝑝 ∼ 𝑏𝑒𝑡𝑎 𝑟, 𝑠 𝑐𝑜𝑖𝑛
Conditional distribution of  𝑋 given 𝑝: 𝐵𝑖𝑛𝑜𝑚(𝑛, 𝑝)

______________________


