
 

Least Squares Estimation

Difficulty in mm 8 Mce is that each requires a specific
assumption about distribution of random variable in
question

It is possible to use estimation methods that do not regain
exact specification at population distribution

one method is least squares s

This method can be used to estimate moments of random
variables M Y E Yt

Since math expectation of a random variable ly yn
gives moments it is reasonable to use center of data yi
i ti in to estimate in r

one way to define center of data set is to find value that

Mins Eh I yir put 2

Valve at S is the sum of squared differences between
Yi t expected Mi E Curl

Value of pti that min s for a given set of data
values is called as estimate of pair

If Mi is considered as a function of random variable
Yi it is is estimator

Advantages of Ls

I It is after easies to find Ls estimators since
just minimizing s is simple

2 LS method often generates estimates with desirable
properties Ls estimators are generally robust



EI Let Yi Yn be a random sample from a
population with mean B r finite variance 62

Find Ls estimator of B
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I En 2 Lyi 21 2 En ly 15 a

B grin j

2nd order cord is verified

Bayesian Estimation

Bayesian approach to statistics is fundamentally different
from classical approach
some aspects of this approach is quite helpful in
other statistical approaches

Bayes Theorem
In classical approach parameter O is thought to be
unknown but fixed quantity
A random sample Yi Yn is drawn from population
ideal by O and based on observed values in som krabdge
about value of O is obtained

In bayesian approach a is considered to be quantity
whose variation can be described by probability distribution

prior distribution
This is a subjective distribution based on experimenters
belief or experiences t it is formulated before data is seen

A sample is taken from a population again indetecedby O8 prior distribution is updated with this sample information
Updated prior is called posterior distr

This updating is done by Bayes theoremIf B Ba Be Constitude a partition of sample
space s provided that each particitid P C Bi 0 for
i 1 213 12



Therefore any event A in S PCA O
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If we denote prior distribution by M 10
sampleing distribution fly 10 then posterior
distribution that is conditional distribution of a
given sample y

Te la ly fly o T 10

gig
where fly H o fly a

glyl is marginal distribution of y
g ly S fly o MIO do

Posterior distribution is conditional distribution
conditional upon observing sample

Posterior distrisbyitionaisvannqm used to make statements
about O is quantityi e mean of posterior distribution can be used to
find a point estimate of a

EI suppose that y 42 Yn is an sample of
Poisson observations with mean O Find the MLE
of a
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EI Find method of movement estimator based on a
random sample x x2 xn from following pdf
fix o Exo Offcuts
Mi ELI I

µ E x x 020 1 dx Of
E

EI Let Yi 42 Yn be a random sample from
fly 1 10 1 yo where any Ll

find method of moments estimator for a

Mi É Yi I

µ ELY J y lo ti yo dy g
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Iet x xn be a independent sample from a Benali
distribution with parameter O

P Xi M O P Xi O I O

a Find a sufficient statistics u for a

b Find Mle estimator of O

c suppose a statist ian wanted to use statistics
T s it x2 12 as an estimator of O

using the sufficient stat in part a find Rao Blackwell
estimator TIU E IT IVI

d compute Mse for t for Tlv and verify lasumig
n 2 the claim of R BT in this example

al for two samples S x v21 Xn
S2 ly 42 yn

Ea Exi Ey

which does not depend on O iff E ti Ey i so
either I or Ex i could be a sufficient statistic
U Exc

b
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conditional on u sample contain exactly U
once and n U zeros Thus Thu I



Note that T is the mean of first 2 observations
Tsu is mean of all n observations

at Beth T d TU are unbiased M E are respective
variances from bernoulli

varix it 011 o MSE T 1 O 2

MSE Thul OCI O In

TEETH n 12

MSE IT MSE IT lol consistent with RBT


