Review for the second midterm

1. X is a continuous r.v. with p.d.f. f if

o f(x) >0 forall z
o /%, fla)ds =1
e P(a< X <b)= [P f(x)dx

2. The d.f. of X is

o () = f(x)

3. Expectation

e E(g(X)) = [ g(z) f(x)dx
o V(X)=E((X —p)?) =E(X?) — p?

e If a, b are constants, then
E(aX +b) = aE(X) + b
V(aX +b) = a*V(X)

4. X has uniform distribution on (a, b) if

f(x) = a<x<b

e%, x>0



Na+1) =al(a), ['(n)=(n—1)!
/oo e hdr = °T(a)

0
e Waiting time between two Poisson points is of exponential distri-
bution with 6 = +

6. X has gamma distribution with parameters «, § if

1
BT ()

a—1 —%
x4 e B, x>0

f(x)

o p=af, o’ =ap?
7. X has normal distribution with parameters p, o2 if

1 _(@=w)?
e 202

fz) =

2mo

If £ =0 and o = 1, then it is called the standard normal
e If a, b are constants, then aX + b is also normal
o 7/ = % is standard normal

Use table

8. Joint p.f. or p.d.f. p(z1,xs), f(z1,x2)

e Marginal
pi(z1) = Zp(xhlé)
fiz1) = /o:o [y, w2)dxs

ba as
P(al < X1 < as, bl < Xy < bg) = /b / f($1,$2)d231d$2



Conditional

p<xlax2>
T1|Tg) = —F——=
plailz) pa(x2)
® Xl, XQ indep. if and only if f(ﬂ?l, 1'2) = fl(l'l)fg(l'Q)
9.
X17X2 / / m1,9U2 $1,$2)d$1d$2
o If Xy, X5 indep., then
E(h(X1)l(X3)) = E(h(X1))E(((X2))
10.
Cov(X1, Xp) = E((X1 — ) (X2 — p2))
= E(X1X2) — papiz
e If X, X5 indep., then Cov(X1, X3) =0
° p= —GouX1:X2) s the correlation coefficient
V(X1)V(X2)
11.

Cov (ZaiYg,ijXj) ZZazb Cov(Y;, X;)
i=1 =1

=1 j=1

V (i ijj) i ) +2) bib;Cov(X;, X;)

1<J

12. Multinomial distribution

e n trials, each results in k possible outcomes with probabilities
P1, -, Pr, Y; = occurrence of 7th outcome

o E(Y;) =np;, V(Y;) = np;(1 — p;)
o Cou(Y;,Y)) = —2npip;, i # j
13.

]E(leXg = ZBQ) = [ xlf(:vllxg)d:vl



