Common Distributions and Inequalities

The following table provides the notation, density, mean, variance, and moment generating functions of the families of dis-
tributions that we will study. A few of the more complicated formulae are left blank. I have not written the support of the
parameters of density functions; these should be clear from the way we defined them. Note that the Geometric, Gamma, and

Negative Binomial have alternative parameterizations. You may see different results in other resources.

Distribution Notation PMF/PDF Mean Variance MGF
Bernoulli Bernoulli(p) p*(1—p)t== D p(1—p) (1 —p+ pet)
Binomial Bin(n,p) Mp (1 —p)n" np np(1 — p) (1 —p+ pet)”
Geometric Geom(p) (1-p)*'p 1/p (1-p)/p* 1—(Zl)e—tp)et
Negative Binomial NB(k,p) (=D (1 —p)rhpt k/p k(1 —p)/p? (%)k
Hypergeometric HG(N,K,n) (f) (A[L:f)/(f) nK/N

Poisson Poisson(A) AT;;A A A eMe'-1)
Exponential Exzp(\) e~ AT AL A2 =
Gamma Gamma(a, ) W cxolemw/B af a? (1-p8t)"“
Beta Beta(a, B) FF((;;F(%)) e O pouw W)(‘W

Uniform Ul(a,b) (b—a)~? 1(b—a) (b —a)?

Normal N(u,0?) \/ﬁe_ﬁ(w_“)z w o? exp{ut + 30%t?}
Chi-squared Xz m xh/2=1e=2/2 k 2k (1—2t)~F/2
Student-T tn 0 t/(t-2)

F-Distribution F(dy,ds) %

Cauchy C(y) W undefined undefined undefined

We will also find it useful to have a reference for the following inequalities.

(Markov’s Inequality) Let X be a random variable. Then for any a > 0,
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(Chebyshev’s Inequality) Let X be a random variable with mean p and variance 0. Then for any a > 0,
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(Chernofl’s Inequality) Let X be a random variable. Then for any a > 0 and t > 0,
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