Sample Formula Sheet

Elg(X)] = / " g(@)fx (@),

—00

where fx(z) is the pdf of r.v. X, and g(X) is a function of X. If X is a discrete
r.v. taking values z;,7 = 0,1,2, ..., then

Elg(X)) = Y gl Pr(X = ;).

Var(X) = E[X? — (B[X])2.

Sy (x) = e i hx

The pgf of X is Px(z) = E[2X]. It has the following properties:

E[X]=P(1); E[X*=P(1)+P'(1); Pr(X=k)

mgf and pgf:

Mx(t) = E[e"*], Px(2) = Mx(Inz), Mx(t) = Px(e').

E[X*] = M (t)]1=o.
Xi, Xy, X3, -+ are independent, identically distributed (i.i.d.) r.v.’s and their
pgf is given by Px(z). N is a r.v. which is independent of X, X5, ---. Define a

random variable S as
S=X;+Xo+ -+ Xn.

Then we have
Ps(z) = Pn(Px(2)).

Unconditional pdf of X with a random parameter O:

fx(z) = /m fxje(x10) fo(0)do.

E[X] = E[E[X|0]], Var(X)= E[Var(X|0)] + Var(E[X|6]).

If Yisa (p1,p2, ..., pn) mixture of random variables X, Xs, ..., X,,, then the cdf
of Y is

FY(y) :plFXl(y> +p2FX2(y) +oee +pnFXn(y)7
where p; € (0,1),i=1,2,...,nand p; +ps+ - +p, = 1.



Poisson with parameter A:

Pr(N — k)= N  Py(z) = G
r(N=k)=—5— pgf:Pn(z)=e""".

Negative binomial distribution with parameters (r, 3):

. 1 r k
Pr(N:k):(kJrZ 1><1+6) (1fﬁ)’ k=0,1,2,- .

pgf: Px(z) =[1-08(z—-1)]".

Binomial distribution with parameters (m, q):

Pr(N =k)= ( 77]; ) ¢F1l—¢™" k=0,1,2,---,m.
pgf:  Pn(z) =[1+q(z= 1™
About Gamma function:
I(z) = /OO t"le7tdt, x>0,
0

Mx+1) = zl(x),
ra = 1.



