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C L A S S I C A L  N O R M A L  L I N E A R  R E G R E S S I O N  M O D E L  
( C N L R M )  

CLASSICAL THEORY OF STATISTICAL 
INFERENCE 

• Estimation 
 
• Hypothesis testing 
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THE PROBABILITY DISTRIBUTION OF 
DISTURBANCES 
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where 

THE NORMALITY ASSUMPTION FOR  
The classical normal linear regression model assumes 

that each           is distributed normally with iu

( ) 0iE u 
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Where NID stands for normally and independent 
distributed 

Where N stands for normal distribution 

) 

) 

PROPERTIES OF OLS ESTIMATORS UNDER 
THE NORMALITY ASSUMPTION 

• Unbiased 
• Minimum variance unbiased or efficient estimators 
• Consistency  

 Sample size increases         the estimators 
converge to their true population values 
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PROPERTIES OF OLS ESTIMATORS UNDER 
THE NORMALITY ASSUMPTION 

•          is normally distributed with  1̂

ee325  (Ajarn Kaewkwan 
Tangtipongkul) 

1

1

1 1
2

2 2
ˆ1 2

2
ˆ1 1

ˆ: ( )

ˆvar( ) :

ˆ ( , )

i

i

Mean E
X

n x

N





 

  

  



 


PROPERTIES OF OLS ESTIMATORS UNDER 
THE NORMALITY ASSUMPTION 

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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PROPERTIES OF OLS ESTIMATORS UNDER 
THE NORMALITY ASSUMPTION 

•       is normally distributed with  2̂
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By the properties of the normal distribution, the 
variable Z,  

 
 
 
follows the standard normal distribution 
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THE PROBABILITY DISTRIBUTIONS OF           
AND     1̂ 2̂
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PROPERTIES OF OLS ESTIMATORS UNDER 
THE NORMALITY ASSUMPTION 

•                             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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