
 

Sampling Distributions 8 control
Limit Theorem
statistics concerns with conclusions 8 predictions resultingfrom chance outcomes
these chance outcomes constitute a subsetsamples

by using random samples we draw generilizatitions about
population from which they came from

by using random variables we built certain functions
of them these functions are used to estimate or
make decisions about unknown population parameters
For example suppose that we want to estimate a
population mean
If we obtain random sample of n observations 91147,43 y
then estimated of M from sample mean is

g yi

Goodness of this estimate depends on behavior of random
var 41,42 yn 8 effect of this behavior has on y
Random variable Y is a function of random variables
41,42 Yn 2 constant sample size n

Random var T is an example of a statistic
A statistic is a function of observable random
variables in a sample 2 unknown constants

statistics are used to make inferences about unknown
population parameters
statistic itself is a random variable since it is a

function of random variables

Probability distr of statistic is called as its sampling
distr

Sampling distr of a statistic gives a theoretical mode
of positive fregency histogram of passible values at statis
that we would observe through repeted sampling



Most of relative frequency distributions can be modelled
adequetly by a normal prob distr
Observable random varibles in a random sample 4142,4m
are independent with a common normal densityfunction
If 41,42 an be a random sample of size n from a
normal distr with mean M and variance 62 then
the sample mean

t t Ee Yi is

normally distributed with mean
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Under conditions of this theorem Y is normallydistributedwith mean pet pe t variance of 62in
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show that if 4 412 Yin and 421,4221 Yan
an independent random variables with first n
constitutes a random sample from an infinite population
with mean M 8 6 and other na constitutes a random
sample from an infinite popupation with mean Ma 2
variance 6 Then
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If 41,42 Yn are independent random variables

having indentical Bernoulli distributions with parameter O
then sample mean is proportion of successes in n trials
detected by O verify than
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Ex show that formula of sample variance can be
written as

s n I É Yi É Yi
n in 1

s2 lui 7 2

n t nt É Yi 25 Ey i n 52

I 1EUR 2nF n 52

En e m s

Let Y 142 Yn be a random sample of size n

from a normal distr with mean he 8 variance 62
and 2 i CygMI are independent identically distributed
N I 0 i i 112 n
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Chi square with n degrees of freedom

If Y N N 1011 Y N 313 1

if 4 has a standard normal distr its square
has a chi square distr with 1degrees of freedom

If 41,42 Yn are independent random variables
having standout normal distributions then
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If 41 142 I Yn are independent random variables
having X2 distr with Vi Va un degrees of freedom
then
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If 4 842 are independent variables and U N 213

842 253 v 3 41 42 n X2
if Y 252 are mean 8 variance of a random
sample of size n from a normal population
with mean M 8 variance 62 then

a 5 2 52 are independent of each other
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Ex Find median value of 212 distr corresponding to

a z b 28 c 40 degrees of freedom dfl

a X so g 8.34

b X'a so 28 27.3
save using the table

C XY.so.ec 39.3
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difficulty is that 6 is unknown in most applications
when G is unknown it should be replaced by an estimate s
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rn 14 1 n student's t distribution
n t degrees of freedom

If TO s z are independent random variables to v22
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like st normal density fund t density fane is
symetric about zero
A t distributed r v has some expected value as a
sit normal r v

s t normal r v has variance I
t distributed riv has variance greater than 7

tatmadistr
freedom

find value of t fi Ii
at the shaded areas on right

I is o o s
ti

0.075 b total shaded area is 0.050 25 c total unshaded area is 0.99
d shaded area on left is
0.01

e the area to the left of ti 0.90



al if total shaded area on right is cos then area to the
left of t is t aos o 95 f represents 95th percentile
therefore we should look at tgs 1.83

b if total shaded area is a Os than shaded area on right
is 0.025 by symetry The area left of f is l C 025
0.975 t represents 97 Sth perciate to.gss z.zf
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d to 99 2.82 for the left it is 2 82

et to90 1.38

If 5,2852 are variances of independent random samples
of size n r na from normal populations with variances
63 8 622
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if X has an f distr with v r uz df show
that y I has I distr with V2 tv d f
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FI 4.64

FI Is 3.74


