Math 152. Statistical Theory—Rumbos

Some Common Distributions

(I) Discrete Distributions

(1)

The Bernoulli Distribution
X ~ Bernoulli(p) for 0 <p <1

pmf: Py () =p*(1 —p)l_m forz =0,1
Expected value: E(X) =p

Variance: Var(X) = p(1 — p)

mgf: M,(t)=pe'+1—p fort e R

The Binomial Distribution
X ~ binomial(p,n) for 0 <p <1, n=234,...

pmf; px(;[;) = (n)pw(l—p)n_m fora::O,l,Q,...,n
x

Expected value: E(X) = np

Variance: Var(X) = np(1 —p)
megf: M, (t) = (pe! +1—p)" forteR

The Geometric Distribution

X ~ geometric(p) for 0 < p <1

pmf: pe(z) =p(1—p)* ! forz=1,2,3,...
1
Expected value: E(X) = —
p
1—
Variance: Var(X) = 2p
p
f M, () P for t < In [ —
mgf: =———— for n(-——
& X et+p—1 1—p
The Poisson Distribution
X ~ Poisson(A) for A >0
)\IE
pmf: Py () = —‘e*)‘ forx=0,1,2,3,...
x!
Expected value: E(X) =\
Variance: Var(X) =
mgf: M, (t) = Y forteR
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(5) The Discrete Uniform Distribution
X ~ discrete uniform(N) for N =1,2,3,...

1
pmf: px(:ﬂ):N f()rgj:(),LQ,”.,N
N +1
Expected value: E(X) = T+
N+1)(N -1
Variance: Var(X) = (N + i; )
| N
mgf: Mx(t)zﬁzeit for t € R
i=1

(6) The Hypergeometric Distribution
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X ~ hypergeometric(N, M, K) for N, M, K >0 with K < M and M < N.

MY (N—M
% forx=0,1,2,..., K
K

KM
N

pmf: px(x) =

Expected value: E(X) =

KM (N — M)(N — K)
N  N(N-1)

Variance: Var(X) =

(IT) Continuous Distributions

(1) The Uniform Distribution
X ~ uniform(a,b) for a <b

1
pdf: fx(x) = 2 for a < x < b and 0 elsewhere

—a
Expected value: E(X) = ¢ ; b

bh— 2
Variance: Var(X) = ( 12@)

ebt . eat

mgf MX(t):(b——a)t fort#OandMX(O):1

(2) The Exponential Distribution
X ~ exponential(8) for § >0
1
8
Expected value: E(X) =0

pdf: fx ($) =

e /B for 0 < z < oo and 0 elsewhere



Math 152. Statistical Theory—Rumbos

Variance: Var(X) = 2

mgf: M, (t) =

The Cauchy Distribution

X ~ Cauchy(0,0) for ¢ >0 and —o0 < 6 < +00
1/(mo)

T 1+ (@ —0)/0]2

Expected value: does not exist

pdf: [x () for —oo <z < +o00

Variance: does not exist

mgf: does not exist

The Normal Distribution
X ~ normal(y,0?) for —oco < p < oo and o > 0.
1 2 2
pdf: fo(@) = —— - e~ @1/ for —00 < 2 < 400

V2w oo

Expected value: E(X) = u

Variance: Var(X) = o2
mgf: M, (t) = 2 for t € R

The Gamma Distribution
X ~ Gamma(a, g) for a, >0

bt 1@) = s

2 1e=%/8 for 0 < z < 0o and zero
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elsewhere; where I' is the gamma function defined by

[(z) = / t*~te7tdt for all real values of z except 0,—1, -2,
0

Expected value: E(X) = af
Variance: Var(X) = af?

mgf: M, (t) = (

o 1
for t < —
) B

1
1—pt
The Chi Squared Distribution with p degrees of freedom
X ~x%(p) forp=1,2,3,...

1

pdf: fx (ZC) = Wﬂ:(”/m_le—m/z for0 <z < oo

—3,...
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and zero elsewhere
Expected value: E(X) =p

Variance: Var(X) = 2p

1 \P? 1
mgf: M, (t) = (1—275) fort<§

The t Distribution with v degrees of freedom
X ~t(r) forr=1,2,3,...

_ _I((r+1)/2) 1 1
- MO =) R @ TS
Expected value: E(X) =0ifr > 1
Variance: Var(X) = i 5 ifr>2

The F' Distribution with (v11v2) degrees of freedom
X ~ F(vy,19) for vy, =1,2,3,. ..

L((v1 + 12)/2) (ﬂ)m =272
T(11/2)0(12/2) (1 + (na/im)) i)/

V2
if 0 <z < oo and zero elsewhere

pdf: fx(z) =

Vo
Vo —

Expected value: E(X) = if vp > 2

120 )2 (l/1+l/2—2)

- (s — ) if vg >4

Variance: Var(X) =2 (



