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25 Easy Pieces in MATHSTAT

. Write the expectation of a random variable (r.v.) Z, E(Z), extensively

a) for a discrete random variable
b) for a continuous random variable

. Var(Z) can be written as F(Y). What is Y?

. Write Var(Z) extensively

a) for a discrete random variable
b) for a continuous random variable

. What does the cumulative density function or cumulative distribution

function (c.d.f.) tell you?
Fx(z) =

. X is a continuous r.v.. How are the c.d.f. Fix(z) and the density function

(d.f.) fx(x) related?

. Cov(X,Y) can be written as E(Z). What is Z7

. Write Cov(X,Y) extensively for X and Y

a) as discrete r.v.s.
b) as continuous r.v.s.

. Express Exy(XY) as a function of Cov(X,Y)

. Write Exy (XY) extensively for X and Y

a) as discrete r.v.s.
b) as continuous r.v.s.

g(X) denotes a measurable function of the r.v. X (like e.g. X2, In(X)).
Write extensively E(g(X)) for the continuous r.v. X

X and Y are cont. r.v.s.. Z = ¢g(X,Y) is a measurable function. Write
extensively F(g(X,Y))

X and Y are cont. r.v.s.. What does the joint c.d.f. Fxy(z,y) tell you?
Write the c.d.f. extensively. What does the joint p.d.f. fxy (z,y) tell you?
(discrete case)

How are Fyy(x,y) and fxy(x,y) (joint density) related? (X and Y are
cont. r.v.s.)

If X and Y are independent:
FXY (‘T’ y) =
fxv(z,y) =

If X and Y are independent:
Exy(X-Y)=
Cov(X,Y) =
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If X and Y are independent:
Exy (h(X)xg(Y)) =

Exy(X+Y)=
Exyz(X+Y +2)=
Var(X +Y) =

Write extensively for X and Y as discrete r.v.s. and X and Y as continuous
I.V.S.

fxy (XY =y)
Exy (XY =y)
EX|Y(X2|Y =y)
E(aX) =
Var(aX) =

(a is a nonrandom scalar)

For X = (Xl,XQ, e ,Xn),
E(X) =p,p="
Var(X) =%, =7

ail a2 ... Qin
A=

aml Am2 ... Qmn
(A is a nonrandom matrix)

Z=AxX
E(Z) -
Var(Z) =
Y=a+bxX
E(Y)=
EY|X =2x) =

Given joint density fxy(x,y). How do you get fx(x) and fy(y)?
a) as discrete r.v.s.
b) as continuous r.v.s.

Under which circumstances can you get fxy (z,y) from fx(x) and fy(y)?
X and Y are jointly normally distributed

X

Y> ~ BVN(HX: Hy, O-g(v O-%/) pXY)

What is the relation of parameters and moments?

X ~

Y ~

X|(¥ = y)

YI(X = 2)
B(X|Y =y) =
Var(X|Y =y) =



25. X,Y and Z are normally distributed.
W=axX+bxY +cx2Z ~
How is W distributed?



