


` Estimation 
 
` Hypothesis testing 

✓
Point e.g . ed , , R2 , I ,I

'

\ Interval

-
t -test

\ F-test

Recall in regression analysis our objective is not only to estimate

the sample regression function (SRF )
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Q2 is a linear estimator because it is linear
function of V



linearity and unbiasedness properties
of least-

Squares Estimators
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{2 is a linear estimator because
it isalinear

function of Y; actually it is a weighted
average of Yi with ki serving

as the weights.

~ sci

properties of the weights
ki : Ecg

① Since the
Xi are assumed to be

nonstochastic , the
ki are nonstochastic too .
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4 .
Ekiki -- Ebi Xi = I .

These properties can be directly verified
from the definition of ki .

ki-I.ifwmbyaehni.hn#Ekixi--EzaIfay--I



Now substitute the PRF Yi - RtBili tui
-

ki ? q, = Ekiti ① f
Iz -- Ekilfxtfszxitui

) ②

=p,Eta?EeEkixekiui③
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where use is made of the properties ofki

Now taking expectation ofequation (4)
on both sides and noting that ki ,

being nonstochastic , can be treated as

constants , we obtain

EC R2) = Bat Eki E
Cwi ) ④

= Be
tong assumption



Minimum variance property of
least . squares estimators

(see appendix 3A . 6)



The classical normal linear regression model assumes 
that each           is distributed normally with iu
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Where NID stands for normally and independent 
distributed 

Where N stands for normal distribution 

) 
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P
. log why the normality assumption ?

1
.
Ui represent the combined influence

( on the dependent variable ) of a large number
of independent variables

that are not

explicitly introduced in
the regression model

.

As noted , we hope that
the influence of these

omitted variables is
small and at best

random .
Central limit theorem

(CLT) → if there
are a

large number
of independent and identically

distributed random variables ,
then

,
with a

few exceptions, the
distribution of their sum

tends to a
normal distribution as

the number of
such variables increases

indefinitely . It is
the CLT that

provides a theoretical
justification

for the assumption
of

normalityofa.
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2
. A variant of the CLT states that

even if the number of variables

is not verylarge
or if these variables

are not strictly independent,
their sum may

still benormally
distributed .



3 . With normality assumption,
the probability distributions

ofas

estimators can be easily derived .

One property of the normal distribution
is that any linear

function of

normally distributed variables
is

itself normally distributed .

as estimators §, and $2are linear

functions of ui
Therefore, if ui are normally distributed
so are § , and §2 , which

make our

task d- hypothesis testing veryshatforward



4. The normal distribution is a

comparatively simple distribution
involving only two parameters
(mean and variance ) .

b- . If we are dealing with a small
(or
finite

, sample size , say data

less than 100 observations , the

normality assumption
assumes

a critical role .



` Unbiased 
` Minimum variance unbiased or efficient estimators 
` Consistency  

 Sample size increases         the estimators 
converge to their true population values 

  



`          is normally distributed with  1̂E
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By the properties of the normal distribution, the 
variable Z,  

 
 
 
follows the standard normal distribution, that is, a 

normal distribution with zero mean and unit variance 
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`       is normally distributed with  2Ê
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By the properties of the normal distribution, the 
variable Z,  

 
 
 
follows the standard normal distribution 

2

2 2

ˆ

ˆ
Z

E

E E
V
�

 



1̂E 2Ê
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`                             is distributed as the       (chi 
square) distribution with (n-2) degree of freedom 
 

`                are distributed independently of   
 

`                have minimum variance in the entire class 
of unbiased estimators, whether linear or not 
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