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SAMPLING DISTRIBUTION

e Let X, X,,...,X be ars. of size n from a
population and let T(X;,X,,...,X,) be a real (or
vector)-valued whose domain includes the
sample space of (X, X,,...,X.). Then, the r.v. or
a random vector Y=T(X,, X,,...,X,) is called a
statistic. The probability distribution of a
statistic Y is called the sampling distribution of

Y.



SAMPLING DISTRIBUTION

e The sample mean is the arithmetic average of
the valuesin ar.s.

X:X1+X2+---+Xn =1ixi
n ni=

e The sample variance is the statistic defined by
57— 1 $(X,-X)
n-1liz" '

e The sample standard deviation is the statistic
defined by S.



SAMPLING FROM THE NORMAL
DISTRIBUTION

Properties of the Sample Mean and Sample
Variance

e Let X;, X,,...,X, be ars. of sizenfroma
N(u,o?) distribution. Then,

a) X and S are independent rvs.
b) X ~ N (z,0° /n)
) (n-1)S
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SAMPLING FROM THE NORMAL
DISTRIBUTION

e Let X;, X,,...,X, be ars. of sizenfroma
N(pn,02) distribution. Then,

X —
o /+/n

e Most of the time o is unknown.

4 _N(0,1)




SAMPLING FROM THE NORMAL

DISTRIBUTION
X—,u:(X—ﬂ)/(G/\/ﬁ): N(0,1) _
S/+/n 5%/ o Jn=-1) 22 /(n-1)

In statistical inference, Student’s t distribution
IS very important.



SAMPLING FROM THE NORMAL
DISTRIBUTION

e Let X4, X,,...,X,, be ar.s. of size n from a
N(es, oy?) distribution and let Y,,Y5,,...,Y
oe a r.s. of size m from an independent
N2z, ).

e |f we are interested in comparing the

variability of the populations, one
guantity of interest would be the ratio

o, lo, ->S; IS



SAMPLING FROM THE NORMAL
DISTRIBUTION

e The F distribution allows us to compare these
guantities by giving the distribution of

S2/8? §2 /o7

2 2 2 2
o,lo, S/ /o

~F

n-1,m-1

o If X~F,, then 1/X~Fq,p.

o If X~t,, then X*~F .
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