
Notable distributions 
 

Discrete 

 

Name Probability mass function (p.m.f.) 

 

Range Expectation Standard deviation 

Bernoulli 

(indicator variable) 

X ~ I(p) 

 
P (X=1) = p) 

 

P (X=0) = 1-p 
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Binomial 

(sampling with 

replacement) 

X ~ Bn(p) 
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Geometric 

(first success) 

X ~ G(p) 
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Negative binomial or 

Pascal 

(mth success) 

X ~ Nbm(p) 
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Hypergeometric 

(sampling without 

replacement) 
X ~ Hg(N, M, n) 

M<N, n≤min{M, N-M} 
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Poisson 
X ~ P(λ) 
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{1, 2, …, n} Uniform 
X ~ E(1, 2, …, n) 
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Absolutely continuous 
 

Name Probability density function (p.d.f.) Cumulative distribution function Expectation Standard deviation 

 

[a,b] Uniform 
X ~ U[a,b] 
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Exponential 

X ~ Exp(λ) 
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Cauchy 
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Does not exist Does not exist 
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Gauss – Normal 

X ~ N(μ, σ2) 
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Standard normal 

X ~ N(0, 1) 
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Pareto 

X ~ P(α, β)      α>0, β>0 
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Beta 

X ~ B(a, b)    a>0, b>0 
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X1…Xn~ N(0, 1) 
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Student 

nZ

Y
X
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t 
~ t(n) 
 

Y ~ N(0, 1) 
Z ~ χ2(n) indep. 
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Fisher
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F 
~ F(n, m) 
 
Y ~ χ2(n) 
Z ~ χ2(m) indep. 
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