Math 151. Probability-Rumbos

Special Distributions

(I) Discrete Distributions

(1)

The Bernoulli Distribution

X ~ Bernoulli(p) for0 <p<1

pmf: py(x) =p“(1—p)~* forz=0,1
Expected value: E(X) =p

Variance: Var(X) = p(1 — p)

mgf: P (t)=pe +1—p fort € R

The Binomial Distribution

X ~ Binomial(n,p) for 0 <p<1,n=2,34,...

pmf: px(z) = (n)px(l —p)"% forx=0,1,2,...
x

Expected value: E(X) =np

Variance: Var(X) = np(1 — p)

mgf: Y (t) = (pe! +1—p)" fort€R

The Geometric Distribution

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

pmf. pX<x) :p(l—p)x_l forx: 1’2’3,...
1
Expected value: E(X) = —
b
1 —
Variance: Var(X) = QP
b
£ VY (t) = P fort <1 1
megi: X _e_t-i—p—l r n -

The Discrete Uniform Distribution

X ~ Discrete Uniform(N) for N =1,2,3,...

1
pmf: pX(x):N forz=1,2,...,N
Expected value: E(X)= (N +1)/2
Variance: Var(X) = (N +1)(N —1)/12
| X
mgf: Py (t) = N Zeit forte R

=1
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()

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

M\ (N—M
M forz=0,1,2,.... K
(g) Vb B | b

KM
N

pmf: Py () =

Expected value: E(X) =

KM (N — M)(N — K)
N  N(N-1)

Variance: Var(X) =

The Poisson Distribution
X ~ Poisson(A) for A >0
AII}

pmf: Py (x) = Ee_A forx =0,1,2,3,...
Expected value: E(X) =\

Variance: Var(X) =

mgf: Yy (t) = A forte R

(II) Continuous Distributions

(1)

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

1
pdf: fx(x) = b q for a < x < b and 0 elsewhere
Expected value: E(X) = ¢ ; b
)2
Variance: Var(X) = (b 1;)
6bt . 6at
mgf ¢X (t) = m for ¢ 7é 0 and "QDX (O) =1

The Exponential Distribution
X ~ Exponential(8) for >0

pdf: fy(z) = =e"2/P for 0 < z < oo and 0 elsewhere

™|

Expected value: E(X) =f
Variance: Var(X) = 52

1 1
mgf: Yy (t) = T for t < 3
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(3) The Normal Distribution

X ~ Normal(u,0?) for —0o < 1 < 0o and o > 0.
1

2 2
pdf: fx(x) = cem @/ for —0o < < 400
Vamo
Expected value: E(X) = u
Variance: Var(X) = o?
mgf: W (t) = et 2 for t e R

(4) The Gamma Distribution

X ~ Gamma(a, ), for a, >0

1

df: = a=1,—z/B f
p Iy (@) F(a)ﬁax e or 0 <z < oo

and zero elsewhere,

where I is the gamma function defined by
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[(z) = / t*7tetdt for all real values of z except 0,—1,—2,—3,...
0

Expected value: E(X) = af
Variance: Var(X) = a3?

mgf: Vi (t) = (1 —lﬁt) for t < %

(5) The Chi Squared Distribution
X ~x*(p) forp=1,2,3,...
1

pdf: fo(@) = =——z®/PD71e7/2 for 0 <z < oo

- T(p/2)2r/?
and zero elsewhere

Expected value: E(X) =p
Variance: Var(X) = 2p

1 \"/? 1
f: = _ f —
mg P (t) (1—215) ort < 5



