
 

Lecture IT

From last time

A st 2 Bay function of a random
variable

A statistic h X Xn is itself a
random variable and so has some

probability distribution

Such a distribution is called a

sampling distribution
ex I In X t t XD

is a sapling distributionfor the mean
of X

A sampling distribution for a RU X
depends on the sample size sample
method distribution of X and otherfactors

However we have the following useful
fact
CentralLinoftheorani Suppose X Xu
B a random sample taken froma population
tbuled ith and e



distributed with mean µ and variance or

ie X Xn are indep identically distributed Then

if XT thx t Xn we had

Emo I N6
standardnormal

This is statistically very useful since
it implies that for any random varahleX
with mean µ and varrance 02
the sampling distribution

X k X t t XD
can be approximated by the normal
random variable Nfl Eln
In practice taking n 30 is often not

always enough to see the effects of
the central tint theorem

Tuple If we roll a fair die
and set X the value of the roll

quoformthen X is a discrete RV with u Efx7
and O 2.9167



If we roll say 30 doe and set I to
be the average of the rolls then IT is still
a dBrete random variable but it is
well approximated by the continuous normal

t.IN 3597

whether the central limit theorem applies
for small n depends on the original
distribution of X If X has a symmetric
unimodal distribution then IT can be approximated

by a normal distribution worth as few as for
5 samples

E An electronic company manufactures
resistors that have a mean resistance of 1001and a standard deviation of 108 If the
resistance is normally distributed what is the

the probability that a sample of 25 has
an average resistance of E 95

Solutions X the sampling dostrbatson ofthe
mean is normally distributed with mean

er 400 and standard denrahou 0 1 51 2
Thus we want to find



PCIe 95 Plz c9sz
plz c 2 S If 2 5

0 0062

Remarki In practical application this means
that a random simple of resontors with
mean resistance less than 45 is rare

If you did find a scruple worth mean

resistance 25 you should doubtwhether the
mean and std der B actually 100 and co

General conceptsof Pont Estmatron
G 3 lt EsWos

Recall that a parameter 0 rs some
ngfn.hr real featureproperty of a populationdata

An estimator for o is a statistic fuchonof
a random surple used to estimate 0

Defy We define the bias of an estimator
to be the quantity

ECED O

We say that is an unbrased estmation



if E OT 0 0 so ECE O

EI suppose X Xn osa random surple

from a population represented by a random
variable X curph mean lead varrango

We know that
FIX t txif ECX.IT tE Xu

µ t t u hµ
Hence EAT EE t txnD fn u

and so I Bae unbiased estimator of ie

clami The sample variance 5 B an unbiased
estimatorfor the war race o why

E ELEEKni.TT J EfiExi nIJ
n iEECxiT nEfx Effort

cut for 5

now ECxig n'to and Efx 2

n'ton
since varlxit EKEI EE.LI TE



and so we had

E 5 f In't E n lait En

unit nee ot

u l

nut thot nut
Gu DT or

Note however that although 5 is

an unbiased estimator fee or S is not
an unbiased estimation for 0

fortunately as the sample sze grows
EG o gets small.and so souks

we can use S as a good estimator of 0

next chapter


