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o _ |A|l __ 4 of favorable outcomes size of favorable outcomes
Probablhty P(A) —Q # of all outcomes or size of all outcomes
Conditional probability | P(A|B) = %

Multiplicative law P(A1N---NA,) =P(A1)P(A2]A1) - - P(Ap]A1 N - N Apy)

Law of total probability | P(A) = >, P(A|B;)P(B;)

; 1A) — _P(A[B:) P(By)
Bayes’ theorem P(B;|A) = S PAIB,)P(B;)
Independence P(AnB)=P(A)P(B)

Distribution function Fx(z) =P(X <x)

Discrete random variable X:

Probabilities of values P(X =x)
Expectation EX =2 P(X = xyp)
k

Expectation of a function | E g(X) =Y g(zx) P(X = x)
k

Continuous random variable X:

Density fx(x)

“+oo
Expectation EX = [ zfx(z)dz

—00

+00
Expectation of a function | Eg(X) = [ g(z)fx(z)dz
—0O0

Variance X var(X) =E(X ~EX)2=EX? - (EX)?
Distribution probabilities/density expectation  variance
Bernoulli PX=1)=p,P(X=0)=1-p D p(1—p)
Binomial P(X =k)= (Z)pk(l —p)" k k=0,..,n np np(l — p)
Geometric PX=k)=1Q-pFlpkeN ;1) 1});2’3
Poisson P(X =k)= /\k—lfe_’\, k € Ny A A
Uniform f(z) = 7L, x € [a,b], elsewhere 0 atb (bzg)Q
Exponential f(z) = Xe™?% x> 0, elsewhere 0 3 %
Normal f(z) = \/1—26_%, zeR w o?
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Joint distribution function

FX,Y(xvy)

=P(X<znY<y)

Discrete X and Y

Continuous X and'Y

Joint probabilities

PX=znY=y)

Joint density

fxv(z,y)

Marginal distribution X

P(X =x)

Y

Y PX=znY=y)
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Independence of X and Y

PX=xznY=y)
Expectati

X=znY=y)

> g(,y)P

=P(X =2)P(Y

ion of E

) fxy(z,y) = fx(x)fy(y)

g(X,Y)
+oo  p+o0
/_ /_ 9(x,y) fxy(z,y)dxdy

Conditional distribution of X given Y = y:

PX=znY

=) fxy(z,

P(X=z|Y =y) =

P(Y =y)

Conditional expectation of X given Y = y:

EX|)Y =y) =

ZazP

=zlY =y)
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BXY = y) = / ey (aly)da
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Central

Ly =

S —np

limit theorem

X'_
n—H D,N(,1)

no?
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Sample mean

Sample variance

Two-sided C.I. for ;1 with known o2

Two-sided C.I. for ;1 with unknown o2

Two-sided C.1. for o2
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