MATH302 Formula Sheet for Final Exam on August 13, 2014

Discrete random variables:

Bernoulli, Ber(p):
P(X=1)=p, P(X=0)=1-p, E(X)=p, Var(X)=p(l-p)

Binomial, Bin(n, p):

Negative binomial, NBin(r, p):

P(X:k):(’:_Dp’“u—p)’fT]l[rgk], E(X) =", Var(X):rlip

Poisson, Poi(\):

oL

P(X=Fk)=e 7

k>0, E(X)=»x Var(X)=2x

Continuous random variables:
Uniform, Unif]a, b]:

o) = ez e <, B(X) =40 var(x) = 0000
Exponential, Exp(\):
fl@)=Ae Mz >0], E(X)=<, Var(X)= )\12

Normal, N (p, 0):

fz) = L exp(—(x_u)2>, E(X) =y, Var(X):a2

oV2m 202

Basic rules of probability:

Tower rule:
P(EiNE;N---NE,)=P(E)P(E;|Ey)...P(E,|E1N---NE,1)

Total probability rule:
If Fy, Fs, ..., F, are mutually exclusive and F1 U Fo U ---U F}, = () then

P(E)—zi:P(E\Fk)P(Fk)

Bayes’ rule:
P(F|E)P(E)

P(E|F) = p(F)




Expectation, Variance:

X)) =Y o@f@),  Blex0) = | " g@) f(2) da

z€L

=Y Y snfw. Bexn) = [ [ gy deay

xeZyeJ
Var(X) = B (X - B(X))* ) = E(X*) - B(X )
2
Chebychev’s inequality: P( | X — | > 6) < 2—2
E(aX+b)=aE(X)+b, E(X+Y)=E(X)+E(Y)

Var(aX + b) = aQVar(X), Var(X + Y) indep Va r( ) + Var(Y)
Cumulative distribution functions and probability density functions:

cdf: a<b = F(a)<F(b), lim F(zr)=0, lim F(z)=

T—r—00 T—00

p.df: flz) >0, /Zf(x)dx: 1, /Z/Zf(x,y)dxdy: 1

aF(ac) = f(x), F(a) = /_OO f(z)dx
=Y s, ix@= [ sy

yeJ

P(CxY)ed) = [[ fwadean pavel) = D20 pyae) = L22

If (X,Y) are independent and Z = X 4+ Y then

— / T e — ) i) dy

Cov(X,Y)=E((X-E(X))(Y-E(Y)))=E(XY)-E(X)E(Y)

Covariance:

Cov(X, X)=Var(X), Cov(X,Y)" "0

Cov(aX+b,cY+d)-acCov(X Y Cov ZX“ZY ZZCOV i j
=1 j=1
COV(X Y)

\/ Var Var

Central Limit Theorem:
If X1, Xo,... are i.i.d. with E(XZ) = p and Var(Xi) =c¢?and S, = X1 +---+ X,, then

Z~N@O1): P(Z<z2)=3(2), P(Z22)=1-®(z), P(—2)=1-9(2)
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0.6293
0.6664
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0.5160
0.5557
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729
0.8925
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0.5987
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0.5239
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0.6026
0.6406
0.6772
0.7123
0.7454
0.7764
0.8051
0.8315
0.8554
0.8770
0.8962
0.9131
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0.9406
0.9515
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0.9750
0.9803
0.9846
0.9881
0.9909
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0.5279
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0.6064
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0.7794
0.8078
0.8340
0.8577
0.8790
0.8980
0.9147
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0.9949
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0.5319
0.5714
0.6103
0.6480
0.6844
0.7190
0.7517
0.7823
0.8106
0.8365
0.8599
0.8810
0.8997
0.9162
0.9306
0.9429
0.9535
0.9625
0.9699
0.9761
0.9812
0.9854
0.9887
0.9913
0.9934
0.9951
0.9963
0.9973
0.9980
0.9986
0.9990

Table 1: Values of ®(z) (the c.d.f. of an N'(0,1) random variable.)
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0.9990



