
Syllabus  
M.Sc (Applied Statistics) Semester III 

 
STAS3 – III: Elective I (B) – Econometric Models (EM) 

  
 

Unit–I  
 

Meaning and scope of econometrics.  Concepts of dummy variables and proxy 

variable. 

Problems and methods of estimation in single equation regression Models 

Multicollinearity: Consequences of multicollinearity, tests to detect its presence and 

solutions to the problem of multicollinearity. 

Generalised Least Squares: Estimates of regression parameters – Properties of these 

estimates. 

Unit–II 
 

Heteroscedasticity: Consequences of heteroscedastic disturbances – test to 

detect its presence and solutions to the problem of heteroscedasticity. 

Auto Correlation: Consequences of autocorrelated disturbances, Durbin – 

Watson test – Estimation of autocorrelation coefficient (for a first order autoregressive 

scheme). 

 

Unit–III 
 

Distributed lag models: study of simple finite lag distribution models – 

Estimation of the coefficients of Kayak geometric lag model. 

Instrumental Variable: Definition – derivation of instrument variable estimates 

and their properties. 

Unit–IV 
 

Errors in variables: Problem of errors in variables simple solutions using 

instrumental variables technique.  

Simulation equation models and methods of estimation: distinction between 

structure and Model–Exogenous and Endogenous variables – Reduced form of a 

model. 

Problem of identification – Rank and order conditions and their application. 

Methods of estimation: Indirect least squares.  Two stages least squares, three stages 

least squares.  A study of merits and demerits of these methods. 

 
References: 

 
1) Johnston – Econometrics Methods (2nd Edition) : 

Chapter 1, Chapter 7: Section 7-1,7-3, Chapter 9 : Section 9-3, 9-4, Chapter 12 
: Section 12-2,12-3, Chapter 13, Section 13-2,13-6 

 



Meaning of Econometrics ;  

Dummy Variables : the variables  

Proxy Variables : A proxy variable is a variable that is used to measure an unobservable quantity of  

                               interest. 

   

  For Example a researcher wishes to find the living standards of the respondent , but  

                                                    the respondent is not willing , then one can use proxy variable. 

 

   Viz., affordability  index --- ; Income --- ;  

 

Problems and methods of estimation in single equation regression Models ,  

 

Let X be the independent variable and Y be the dependent variables  

 

The conditional distribution be 𝑓𝑦
𝑥⁄  

 

𝜇𝑦
𝑥⁄  be the Conditional mean , is denoted by 𝜇𝑥 

 

Similarly 𝑣𝛾
𝑥⁄   be the conditional variance is denoted by 𝑣𝑥̇ 

 

.. 𝜇 𝑥 is the average value of y for given values of x. 

 

 

 



 



 



 
 



 



 



Moving Further ,  

 
 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 



 

 
 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 



 

 



 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 



 



 



 



 



 

 
 



 



 



 

Multicollinearity : Consequences of multicollinearity, 

tests to detect its presence and solutions to the 

problem of multicollinearity. 

 

Multicollinearity is a situation where there exists a 

linear relationship between the independent variables ,  

Let  

 
The regressors in the regression are “k”, the Multi 

collinearity could be as follows, 

 

X3 = a0 + a1 X1 + a2 X2 ,the variables X1 , X2 and X3 have a 

linear relationship.  

Common sense indicates that all the three variables 

need not be taken to build the regression equation ,  

Only one can be taken in place of the three. 

 

 

 

 

 

 

A matrix which has its determinant close to zero, and whose inverse is unreliable, is called near- singular matrix or ill -

conditioned matrix. 



 



 



 
 

 

 



 

 



 



 

 
 



 

 
 

 



 

 
 

 

 

 



 

 

 
 



 



 



  



 
 

 



 



 



 



 



 



 



 



 



 


