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Conditional Distribution of Y given event m

F(yIm)=P{y <y|m}=

For m = {X < x},

Similarly: [ f0 (e y)ox

Fx (Xz)_ Fx (Xl)
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Fylx <X <x)=
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Conditional Distribution & Density given X = x

Noting F(vIX =x)= lim F, (y|x< X < x+4x)

Ax—0

xv (X
F, (YIXZX):JDEmO vaF(Xg(ﬁer)_ :zxv (va): 0
= N =

Similarly:
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Condittionzl Statistics et

Conditional expected value of a function of a
random variable g(Y)

E{g(v)Im}=]"g(y)t, (I my

E{g(v)IX =x}=["g(y)f, (vl x=x)dy

Conditional Expected Value given X = x

Efg(Y)I X =x}=
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Chapiman = oliogoroy Equation ek

i f (x| )=M _ for (X, y12)
NOtlng g f,(y) fx (Xl y,z)— f, (yl Z)
or fxv(x,y|z): fy (X|y,Z)fv(y|Z)
Integrating overy: f, (x| z):J.::fX (x]y,2)f, (y|z)dy

For Markov processes:

B Ocly.2)= BN I ) |1, (x12)= [ 1, (xy)f, (v 2)dy
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Sample Mean & Variance Caen

V- (Xl—f)2 +...+(Xn —Y)z
n

If X; have the same mean & variance and form
a sequence of uncorrelated random variables:

EXi=n 0_)2(20'72 EV}:nT_lGZ

ME 529 - Stochastics G. Ahmadi

Statisics of Sainla Ml & Voranog, ¢tarksen

When X; are jointly normal with
X2 4 X2 4ot X2 } density functions

f (Xlr"-xn ) = 1" exp{_ 2 2
(2n)io" o
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Chi- and Chi- Squara Statitics Claskson

2= 2 X} o7 ==
i=1 =

Density functions of y and y2=Y
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Eimating W & Vi of o Dafa s
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Theorem: If X is the mean of a random sample
of size n taken from a population having mean

. X-n .
n and variance 62, then Z- -, is a random
variable whose distribution approaches a
standard normal distribution asn — oo, i.e.

L z’ Plz| < 22} =2erf (z)
fz(z):ﬁexp Y |<zty= z

Note: P{z|<1}~0.68 Ipﬂz\ <2}= 0.85I Ipﬂz\ <3}= o.997|
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Sample Size =

Size of a Sample for a Required Accuracy

Leterror £-x-; and the set [z|<z lead,to
== ZT The sample size needed is n —E—f if
this is the sample size, then with probability of

2erf(z) the error will not be more than E.

Example: Letz=3,6=2,E=0.01, thenn=
(9)(4)/10* data points are needed to estimate
mean with probability 0.997 and error < 0.01
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Stratonovich definition of Probability
Density Function

Q
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» Conditional Expected Value

» Chapman - Kolmogorov Equation

» Sample Mean and Variance

» Estimating Mean and Variance for
Random Data

» Alternative Definition For
Probability Density Function

ME 529 - Stochastics G. Ahmadi

Wl sy sy i e

Transformation of Random Variable
Using the New Definition, Y = g(X)

t,(y)=]" slg00) - ylt (x)x

sx-x,)

slo(x)-v]= Zm

Thank youl

Questions?
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