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Conditional Distribution of Conditional Distribution of YY given event given event mm
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∫Similarly:Similarly:

For m = {X For m = {X ≤≤ x}, x}, 
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Noting                                              ,Noting                                              ,

Conditional Distribution & Density given X = xConditional Distribution & Density given X = x

Similarly:Similarly:
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Conditional Expected Value given X = xConditional Expected Value given X = x

Conditional expected value of a function of a Conditional expected value of a function of a 
random variable g(Y)random variable g(Y)
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Integrating over y:Integrating over y:
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For Markov processes:For Markov processes:
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If XIf Xii have the same mean & variance and form have the same mean & variance and form 
a sequence of uncorrelated random variables:a sequence of uncorrelated random variables:
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When XWhen Xii are jointly normal withare jointly normal with
, density func, density functionstions

of                  and                         becomeof                  and                         become
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Density functions of Density functions of χχ and and χχ22 = Y:= Y:
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If XIf Xii have have ηη and and σσ as mean and variance:as mean and variance:

n

X
X i

i∑
=

( )
1

2

2

−

−
=
∑

n

XX
S i

i

{ } η=XE
nX

2
2 σσ =

G. AhmadiME 529 - Stochastics

TheoremTheorem: If     is the mean of a random sample : If     is the mean of a random sample 
of size n taken from a population having mean of size n taken from a population having mean 

ηη and variance and variance σσ22 , then              , then              is a random is a random 
variable whose distribution approaches a variable whose distribution approaches a 
standard normal distribution as n  standard normal distribution as n  →→ ∞∞, i.e., i.e.

Note: Note: 
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Size of a Sample for a Required AccuracySize of a Sample for a Required Accuracy

ExampleExample: Let z = 3, : Let z = 3, σσ = 2, E = 0.01, then n = = 2, E = 0.01, then n = 
(9)(4)/10(9)(4)/10--44 data points are needed to estimate data points are needed to estimate 
mean with probability 0.997 and error < 0.01mean with probability 0.997 and error < 0.01

Let error                and the set           lead toLet error                and the set           lead to
. The sample size needed is               ; if . The sample size needed is               ; if 

this is the sample size, then with probability of this is the sample size, then with probability of 
22erf(z)erf(z) the error will not be more than the error will not be more than EE..
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StratonovichStratonovich definition of Probability definition of Probability 
Density FunctionDensity Function
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Transformation of Random Variable  Transformation of Random Variable  
Using the New Definition, Y = Using the New Definition, Y = g(Xg(X))
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