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Econometrics 

 Econometrics is the field of economics that 

concerns itself with the application of 

mathematical statistics and the tools of 

statistical inference to the empirical 

measurement of relationships postulated by 

economic theory (Greene, 2005). 

 Econometrics is the unification of 

mathematics, statistics and economic theory



History of econometrics
 Formative years of econometrics (1930s to 

1950s)

 Evolution of econometrics driven by:

 Increased data ability (national income accounting)

 Stability in economic relations (fixed exchange rates and 
price stability)

 Increased computing power

 Basic tenets established by the Cowles commission

 Zero restrictions on parameters in equations 

 Relations are invariant across time 

 Parameters are invariant across regimes 

 the causal ordering of variables is known

 Models cannot be verified directly against rival models



History of econometrics 

 The Golden Age (1950s to 1970s)

 Applying the assumptions of the CC without question

 Triumph of largescale macroeconometric modelling

 Blossomig of applied economics 

 Tinbergen and Frisch receive nobel prices in 
economics followed by Klein and Haavelmo

 Great optimism and confidence 

 Econometrics seen as a set of techniques necessary 
to handle relaxation of the assumptions of the general 
linear model model (OLS) due to the special problem 
faced by economists



History of econometrics 

 Crisis in econometrics (early 1970s)

 Widespread abuse of the Cowles Commission 

methodology- data mining

 Failure of large scale macro-econometric model 

outcompeted by simple mechanistic time series models

 Failure worsened by 

 Volatility introduced through floating exchange rates

 Rampant inflation due to the oil prices

 Academic challenge the use of non stationary data 

series – (depending on time we will look at co-

integration)



Categories of econometrics

 Theoretical-a science, 
development of methods/tools 
for measuring economic 
relationships specified by 
econometric models.
 econometrics leans heavily on 

mathematical statistics.

 Applied- an art, uses of tools to 
study economic phenomena-
what we will be doing...

 Classical –traditional OLS 
techniques- what we will be 
using

 Bayesian – based on Bayes’ 
probability theories



Challenges in applied 

econometrics

 Economic data is fraught with the small 

samples problem

 Measurement error 

 Frequent vintages of data revisions



Types of data 

 Broadly three types:

 Cross sectional data- micro focused

 Panel data- micro focused

 Time series data- macro-focused



Types of data...

cross sectional

 Data on one or more variables collected at a 
single point in time (Brookes, 2010)

 E.g. Bond ratings of US banks in 2013

 Use of cross sectional data

 Relationship between country’s GDP and sovereign 
debt defaults

Panel

 Have both time and cross sectional dimension 

 E.g. Daily prices of a number of blue chip 
companies



Time series data
 Any sequence of measurements taken on a 

response variable over time’, Mendenhall and 

Reinmuth (1982) 

 ‘A data set that is dependant on the time on 

which its was collected’, Stein et al (1996)

 ‘ a collection of observations concerning a 

particular phenomena over time’, Van Staden

(2003)

 Frequency / interval/ regularity with which 

data is collected: 

 Continuous- observations are taken 

continuously over time-take any values, only 

limited by precision

 Discrete- observations are taken at specific 

points in time-often defined to be count 

numbers/integers

 Economic time series are generally discrete 

and often observations are dependent on 

each other- (serial correlation)



Uses of time series data

 Forecasting

 Answering questions of 

causality/Understanding macroeconomic 

relationships

 Detection of structural breaks

 Distinguishing between long and short-run

 Study of agent’s expectations



Regression analysis- OLS

 Workhorse of the econometricians

 Regression analysis is the most important tool at the disposal of the

Econometrician.

 Regression is concerned with describing and evaluating the relationship

between a given variable [call this y] and one or more other variables [call

these x].

 Correlation measures the degree of linear association between two

variables.

 The appropriate tool to investigate relationships of linear dependence is a

regression model:

Yt=α + βXt

 t denotes the observation number.

 α and β are fixed but unknown population parameters that need to be

estimated.



Names for Y and X



Regression model



Simple regression and OLS

 Can UK (y) returns be 

explained by world 

returns (x)?



Simple regression and OLS

 Regression analysis and 
OLS seeks to plot a line 
[relationship] which ‘best 
fits’ the data.

 This is the line Yt=α + βXt

[Shown in pink].

 However Yt=α + βXt implies an 
exact relationship - note –
the observations do not lie 
on this pink line - there are 
errors or disturbances.

 A model without the error 
term is not realistic



Simple regression and OLS

 The most common 

method of regression 

analysis is OLS. 

 The methodology of 

Ordinary Least Squares 

takes the vertical distance 

from an observation to the 

line, squaring it and then 

minimising the total sum 

of the areas of the 

squares



Simple regression and OLS



Simple regression and OLS

 Importance of the error 
terms:
 Omitted variables i.e. 

Number of influences on 
y are too large and its 
impossible to capture 
them all 

 Measurement errors in y 
which cannot be 
modelled

 Random outside 
influences on y that 
cannot be modelled e.g. 
Terrorist attack



Assumptions 



Properties of estimated parameters

 If the assumptions about the residuals 

[required conditions for Gauss-Markov 

theorem] hold: then



Desirable properties of estimated 

parameters



Multivariate regressions

 Often we are not only interested in whether  Y depends 

on X1 but also X2 and X3 etc.

 The simple regression equation above can be extended:



Multivariate regressions

 We can write this using vectors and matrices:



Multivariate regressions

 We can now write the regression equation 

using Matrix notation:

 Where:



Multivariate regressions-

derivations



Multivariate Regressions

A very important 

result



Standard errors 

We use the root of 

this to compute t-

statistics

The larger the 

sample size the 

smaller

the standard 

errors

Lower error 

variance=lowe

r model 

uncertainty 



Inferences 

 t-Test

 Tests the null hypothesis that against 

the alternative that

 Reject  null if  p<0.05 or t>2



Goodness of fit-Rsqr



Goodness of fit- caution

 It is not reliable to compare R2 across models with 

different dependent variables.

 R2 never falls if more regressors are added to the 

regression. Even if they are insignificant!

 Often a wide range of models may deliver similar R2 -

especially time series models - it is therefore not a good 

discriminator.

 Use adjusted Rsqr



Violation of regression 

assumptions 

 Recall 



Violations of OLS



Possible causes of 

heteroskedasticity

 Asymmetric reactions

 Adaptive expectations and error learning 

 Greater scope for behaviour as explanatory 

variables increase or decrease

 Existence of outliers

 Improvements in data collection techniques



Violations of OLS



Violations - autocorelation



Detecting autocorrelation



Detecting Autocorrelation



Problems of autocorrelation 

 OLS estimates remain unbiased but they are 

inefficient.

 Thus you cannot rely on the estimated standard 

errors.

 Solutions:

 GLS, Cochrane-Orcutt.

 Newey-West - consistent variance covariance matrix in the 

presence of both heteroscedasticity and serial correlation.

 Dynamic models - Autoregressive Distributed Lag (ADL) 

models.



Possible cause of autocorrelation 

 Inertia

 Excluded variables

 Incorrect functional form

 Cobweb phenomenon

 Data manipulation (averaging, interpolation, 
extrapolation)

 Non stationarity of dependent and explanatory 
variables

 Autoregression



Violation of OLS assumptions



Violation of OLS assumptions



Consequences and possible 

causes of non normality

 If residuals are not normally distributed:

 Consistency of estimators is not guaranteed

 Estimators do not conform to normal distribution and 
therefore inference is not possible using normal 
distributions

 Estimators not BLUE but are not BUE

 Possible causes are:

 Non stationarity of dependent and explanatory 
variables

 Misspecifications

 multicillinearity



Violation of OLS assumptions

Multicollinearity

 OLS assumes the explanatory variables are not correlated with one 

another.

 Perfect multicollinearity occurs when there is an exact relationship 

between two or more of the explanatory variables. It is impossible to 

estimate all the coefficients of the model -(X’X)^-1 does not exist.

 Near multicollinearity occurs when there is a non-negligible relationship 

between two or more of the explanatory variables.

 Problems: High R2 but insignificant coefficients [high standard errors].

 Solutions:

 Ignore it

 Drop variables

 Transform variables



Violations of OLS assumptions

Functional Form

 RAMSEY RESET test - general test for misspecification of 
functional form.

Omission/Inclusion of variables

 Omission of a relevant variables [Omitted Variable Bias] -
coefficient estimates are biased and inconsistent. Standard 
errors are biased.

 Inclusion of irrelevant variables - Coefficient estimates are 
unbiased and consistent but are inefficient.

Parameter Stability

 Classical linear regressions assume that parameters 
areconstant throughout the entire sample period.
 Chow test

 Predictive Failure test



Steps in model building



Steps in modelling

Anatomy of econometric 
modelling

Process of econometric modelling 

There is no one 

process 



Steps in econometric modelling

 Step 1a and 1b: general statement of the 

problem

 Informed by theoretical model/ intuition from theory, 

should be useful for the purpose at hand

 Step 2: collection of data relevant to the model

 Step 3: choice of estimation method relevant to 

the model proposed in step 1

Single/ multiple equation techniques to be used



Steps in econometric modelling

Step 4: statistical evaluation of the 

model

Test model assumptions for parameter 

estimation, goodness of fit e.t.c

Step 5: evaluation of the model from 

a theoretical perspective

Step 6: model usage

Test theory in 1, forecast, conduct policy 

simulations



Critical Steps in model building...

Preliminary data 

analysis and data 

transformations

Model updating

Equation 

diagnostics

Equation estimation

Model testing

Model building

In sample 

and out of 

sample



Software and tools for modelling 



Selected software packages 



Modelling softwares

 Types of available software packages :
 Menu driven packages -user friendly and easy to use 

with Microsoft Window user interface

 Suitable for novices e.g. 

 No knowledge of the structure of the software is 
required

 However, often lack computational power and are 
inflexible in that interfaces cannot be adjusted and 
complicated models are not easy to formulate

 Command driven packages – knowledge of structure 
of software is required

 Have computational power

 Very flexible to use

 E-views has both



E-views 

 Eviews is a simple to use, interactive 

econometrics software package, providing 

the tools most frequently used in practical 

econometrics. 

 Eviews is built around the concept of 

objects with each object having its own 

window, its own menu, its own procedure 

and its own view of its data.

 Contains a battery of tests



Its time to get dirty with data


