
Econometrics is: 
 

The estimation of relationships suggested by 
economic theory 
 

The application of mathematical statistics to the 
analysis of economic data 
 



Who Needs Econometrics? 

You do 
Many decisions in government, public administration and business rely on an 

understanding of economic relationships and also on quantifying that 
relationship 

 
Ex. 1. Government – and you - interested in estimating returns (payoff) to 

education.  
  Only worth investing if  
    Benefit > Cost of provision 
  
 Knowing how much graduates earn relative to non-graduates is one 

important element needed to evaluating this decision (private return). 
  
Ex. 2. Companies need to know whether and by how much increased 

advertising expenditure generates increased sales. 
 

Ex. 3. Greater London Authority needs to estimate the likely response of 
traffic volume to an increase in the congestion charge. 

 



Econometrics can do all this  
 (and more) 

How? 



Consider an application along the lines of the 1st definition 
of econometrics given above  

Keynes General Theory:  
 

“Men are disposed as a rule and on average to 
increase their consumption as their income 
increases but not as much as the increase in their 
income” 
 
→ dC/dY (the marginal propensity to consume) < 1 
 

John Maynard Keynes 1883-1946 



Can then write this verbal theory as a mathematical model 
Specifically a deterministic mathematical model 
 (says state of the world is exactly like this) 
  
In this case the theory implies a straight line relationship between 

consumption and income given by 
 
   C = b0 + b1Y     
 
b0 and b1 are parameters or coefficients of the equation  
 
b0 is the intercept of the straight line and b1 is the slope  
The values of these coefficients are the things of interest  
 
and the theory outlined above tells us that the slope of this  
straight line,  
   dC/dY (the MPC) = b1 should be < 1    
 
But… this is only a theory. What about in practice? 
 
 

 



We need estimates of these coefficients to test 
the predictions of the theory 

Econometrics will do this for us 
 
Step 1: get some data on the variables of interest 
(consumption and income) 
 



In reality relationships between economic variables do not 
conform exactly to theory.  
 

(a plot of the raw data is called a scatter diagram) 

Given data on consumption & income for a sample of 
individuals/time periods we would not expect all observations to lie 
on the straight line implied by the theory in (1) 

 
Use cons.dta 
scatter cons income if year>1977, mlabel(yl) msymbol(i)  mlabsize(small) mlabposition(0) scale(.6) 
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Why is real life not a straight line? 
- factors other than income affect consumption;  
Eg. 
individuals with the same income have different 

tastes and therefore different consumption 
patterns  

recessions affect incomes and hence 
consumption patterns in an unpredictable 
(non-linear) way. 



To allow for this stochastic variation, we modify the deterministic 
model to include a random term, u,  

(the error or residual or disturbance term)  
 
so that 

C = b0 + b1Y  
becomes     

C = b0 + b1Y + u  
 

This residual is used to capture all the factors which affect 
consumption and which are not taken into account explicitly by the 
model,  

 
but which are assumed to occur randomly so that there is nothing 

systematic that should appear in the model 
 
If there is anything systematic it should be in the model not in the 

residual 
     
 



   C = b0 + b1Y + u    (2) 
 
Adding a residual means that the model has statistical 

properties and now becomes a probabilistic rather 
than an exact (deterministic) description of the 
world.  

 
Rather than saying this is how the world works, (2) now 

says this is probably how the world works subject to 
random disturbances   

 
As such it needs a degree of statistical evidence to 

accept or overturn this view 
(does the majority of evidence point toward 

acceptance or rejection of the theory?) 
 



This is where econometrics comes in.  
How much statistical evidence is needed is a 
matter of debate, but the role of econometrics 
is to try to assemble that evidence   
 
By getting estimates of the parameters of an 
economic model (in this case estimates of the 
straight line coefficients b0 and b1 ) and 
estimates of their precision – using what we will 
henceforward call regression analysis - in order 
to try and validate or reject a theory. 
 



However… 
 
Formal mathematical economic modelling (as above) is 

sometimes the start for econometric analysis, but 
not always 

 
Often the theoretical underpinnings are much less 

formal while still based on economic intuition 
 
 



Suppose you are interested in finding out the 
determinants of your final mark in QM2.  
 
Based on simple common (economic) sense, you might 
specify a causal relationship between your mark and the 
number of seminars you attended as: 
 
 Marki = b0 + b1No. Seminars attendedi + ui           
  
- typically use the subscript `i’ to denote individual agents 

(people, firms, countries etc)  
 
In this case we have observations for i=1, 2….176 students  
 
 



use "C:\qm2\Lecture 1\marks_10.dta", clear 
scatter mark num_sems, xline(3(3)18)  
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Marki = b0 + b1No. Seminars attendedi + ui  
 
and then be expected to have some idea about the likely sign of the 
effect of seminars on marks given here by b1  
- (hopefully positive)  
 
and also the size of the effect (size of b1) of seminars on marks –  
-  without recourse to formal mathematical theoretical modelling 
 
This specification of such an equation means that the implied direction 
of causality runs from number of seminars to the final course mark 
and not the other way round.  

 
No. Seminars attendedi = d0 + d1 Marki + ui  

 
Would make no sense  
 
How can your QM2 marks affect the number of seminars you attended 
before the exam anyway? 
 
 



CAUSALITY 
 
 

Marki = b0 + b1No. Seminars attendedi + ui  
 
just because we observe 2 variables are correlated does not mean that 
one variable causes another.  
 
This is a fundamental issue in econometrics.  
 
When you do econometrics you make the fundamental assumption 
that changes in the levels of variables on the right hand side of an 
equation cause changes in the variable on the left hand side of the 
equation and not the other way round.  
 
If this is not true, then, there could be serious consequences for the 
estimation of such a relationship (as we will see) 
 



Examples confusing causality and 
causation 



The level of youth unemployment is higher in areas 
where the level of immigration is higher 
 
So immigration causes youth unemployment? 
No.  
The level of anything (police, teachers, students, dogs 
etc) is higher in areas with larger populations.  
The underlying report simply compared areas with 
different sized populations. Bigger populations means 
more unemployed and more immigrants 
 This is not a causal relationship 



Spurious causality in the media. Eg 2: 
Living in the countryside is more expensive…. True? 



Not necessarily 
 
The report showed that people who live in the country spend around 
10% more, on average, than people who live in towns and was 
interpreted as signifying a higher cost of living 
 
But… this could be due to many things other than higher prices in the 
countryside 
 
Eg Incomes of those who live in the country are higher (true),  
 
so we would expect people with higher incomes to spend more 
 
This has nothing to do with the cost of living being higher in the 
countryside and so this report is not evidence of a causal relationship 
between residence in the countryside and higher prices 





Er... It couldn’t. Stop wasting everyone’s time 
 



So.. 
How to do regressions 
How to interpret the results (and the regression output 

from the statistical package used to produce these 
results),  

How to assess the statistical accuracy of the estimated 
relationship and test this against alternatives,  

How to assessing the appropriateness of the causality 
assumption  

What to do about unobserveable variables  
 
form the main subject matter of this course.  



By the end of this course you should be in a 
position 
 

• To run regressions and understand and convey 
the information in them 

• Read and understand many articles which use 
econometric techniques and to evaluate them 
critically 

• Earn ten million pounds and gain access to 
people of influence  



How are we (ie you) not going to do it? 

Doctor Manhattan 
perceives the past, present 
and future but believes that 
he cannot act on that 
knowledge so students 
have to find out for 
themselves 



How are we (ie you) going to do it? 
Lectures (2 a week) 
 
There is a handout to accompany each lecture 

(available outside my office on the day of the 
lecture) 

 
The handouts only SUMMARISE the material covered 

in the lectures so you will be expected to make notes 
to supplement the handout during the lecture  

 
AND to go over those notes after the lecture with the 

help of the course textbook and the more 
comprehensive lecture slides  

(posted on the course website/moodle page with a lag) 
 



• Classes (1 a week)  
  
You will be assigned to a class in the next week.  
The classes will take place in the computer lab. 

because you will be expected to do some 
applied econometric work using real data and 
the STATA econometric package 



• Mid-Term test   
 1 on-line test later this term comprising 5% of 

the total mark for the course  
(and a similar test next term ) 
 
Project - think of an issue, find and analyse 

your own economic data  
(20% of total mark for the course).  
Details to be given later 
 



      E   C    2    2    0     3 

In QM2 no one can hear you scream. 

If in doubt – ASK 
(but not during lectures) 
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