Expected Value and Variance

The expected value is given by:

— E[Y] = Y v yfv(y) Y discrete
> yfy(y) Y continuous
The population variance is:
0® =Var(Y) =E[(Y — pn)?]

The population standard deviation is the
positive square root of the variance.

Properties of Expectation/Variance

e E[a] = a constant
e E[bY] = bE[Y] b constant
e E[a +bY| = a+ bE[Y]

e Var(a) =0

e Var(a +bY) = Var(bY') = b*Var(Y)
e Var(Y) = E[Y?] — E[Y]?

Central Limit Theorem

e Suppose Yi,...,Y, ~ did. N(u,do?).
Then: -
Y ~ N(u,0%/n)
e IfYy,....Y, iid. from a population with

mean g and standard deviation o, then:
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UN_

— N(0,1) in distribution

Covariance and Correlation
e The covariance between X and Y is:

Cov(X,Y) = E[(X — pux)(Y — py)]

o The correlation between X and Y is:
~ Cov(X,Y)

0x0y

Properties of Covariance/Correlation

e Cov(X,Y) =E[XY] — E[X]E[Y]

° Cov(a1 + asY, by + by X) = asbyCov(X,Y)

e Cov(Y, X) = Cov(X,Y)

e Cov(Y,Y) = Var(Y)

Var(Y1 +Y3) = Var(Y7) + Var(Y;) +2Cov(Y7, Ys)
Var(Y; —Y5) = Var(Y7) + Var(Y;) —2Cov(Y7, Ys)

t-Distribution and F'-Distribution
e Suppose that Z ~ N(0,1), W ~ x2, and Z L

W. Then:
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e Suppose that Wy ~ x2 , Wy ~ x2,, and W L
W5. Then:

~t,

Wl/ljl

F=
WQ/VQ

FV17V2

Linear Combinations of Random Variables

Suppose:
Uy =ao + Z a;Y;,
i=1
e E[U1] = ap+ >, a;E[Y]]
i Var(Ul) = Z:l 1 fVar( 1) +2 Zz‘<j COV(YH Y})
° COV(Ul, UQ) = Z?:l Zgnzl CLZ'bjCOV(Y;, XJ)

UQ = b() —|— ijXj

j=1

Normal Distribution

1
O fY(y) = Wexp [_T‘_Q<y - “)2:|
o If Y; ~ N(u;,0?) then:

U=ao+ Y aY;~N(E[U], Var[U])
=1
Y _
o If Y ~ N(u,02), then Z = —* < N(0,1)

Chi-Square Distribution
o If Z ~N(0,1) then Z? ~ \?

o If Z; ~i.i.d N(0,1), then Y =37 72 ~ 32
o IfY; ~x2.Y; LY}, then:

i=1
e For a random sample from a normal population:
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