
Econometrics lecture notes 
 

1. The Nature of Econometrics and Economic Data 

2. The Simple Regression Model 

3. Statistical Inference 

4. Multiple Regression: Estimation 

5. Multiple Regression: Inference 

6. Finance Applications 

7. Binary Variables 

8. Normality 

9. Heterscedasticity 

10. Serial Correlation 

11. Introduction to Time Series Topics



Week 1 
 

What is it? 
 A form of mathematical statistics which is applied to non-experimental data 
 No experimental data is real world data, it is not results that come from controlled experiments 

it is data that comes from the real world and may be gathered from surveys 

When might it be used in economics? 
 It is used to: 

• Estimate economic relationships 

• What effect does increasing the money supply have on real GDP? 

• Did the increase in advertising expenditure lead to an increase in sales?  

• Test economic theories 

• Does the efficient markets hypothesis hold for the Australian stock 
market? 

• How does the cost of carry model describe the prices of Gold futures? 

• Evaluate the impact of policy   

• Did the first home buyers grant lead to a bubble in the Australian 
housing market? 

• Did the baby bonus lead to an increase in the number of births in 
Australia? 

• Forecast the values of macroeconomics variables 

• Interest rates, inflation rates, exchange rates, unemployment, and so on 

Empirical analysis and its stages 
 An empirical analysis employs data to test a theory or estimate a relationship 

 There are four stages to conducting an empirical analysis: 

o Specification 

 The model is specified 

 First Must be able to write down in mathematical equation 

  



 

 Second we must know the Form of the relationship 

 The most common functional forms used are: 

 Linear functions: yt = β0 + β1xt 

o C=(fy), this says c is a function of Y 

o The equation: C+b*Y, b will be the slope, this is a simple linear 
line 

 Quadratic functions: yt = β0 + β1x2
t 

 Power functions: yt = β0(xt)β1 , this is elasticity model 

 Exponential functions: yt = β0eβ1t , t is time (use for time series model 
such as growth rates) 

 Third is the choice of variables 

 The choice of variables will always be dictated by theory 

 However, there may be other issues that dictate which variables to use: 

 Data availability 

 Data quality 

 Fourth are the assumptions made about the error terms 

 The error term, ut, represents those factors that impact on yt which are 
not included in the model 

 We can never know exactly what the impact on yt is of all the other 
variables  

 Because of this, we need to make certain assumptions about the nature 
of ut 

 There are 5 key assumptions generally made about the error terms: 

 The error terms are random variables with a normal distribution 

 They have a zero mean, that is, E(ut)=0 for all t=1,2,...,n 

 They have the same variance, that is, Var(ut)=σ2 for all t=1,2,...,n  

 They are independent random variables, that is, Cov(ut,us)=0 for all t,s=1,2,...,n 

 The error terms and the independent variables themselves are independent of 
each other, that is, Cov(ut,Xt)=0 

 



o Estimation 

 The model is estimated 

 The conventional estimator used is ‘ordinary least squares’ 

 This method is based on minimising the sum of the squared residuals in the 
following equation: 

 The OLS procedure minimises the function with respect to two unknowns,     
and 

 Using calculus, the necessary conditions for a local extremum gives us our two 
normal equations 

  

o Evaluation 

 The model is evaluated 

 In evaluating the model, we always examine the estimated residuals, ei 

 If our model is correctly specified, then the estimated ei’s are the sample 
estimates of the population error terms, ui 

 Just as importantly, we also look at the sign and magnitude of the parameter 
estimates to see if they make sense: 

 These are our sample estimates of the population parameters, β0 and β1 

 In evaluating the model, we always examine the estimated residuals, ei 

 If our model is correctly specified, then the estimated ei’s are the sample 
estimates of the population error terms, ui 

 Just as importantly, we also look at the sign and magnitude of the parameter 
estimates to see if they make sense: 

 These are our sample estimates of the population parameters, β0 and β1 

  

o Forecasting 

 The model is used to forecast the variable being modelled  

 The fourth stage is to forecast the variable being modelled 

 When we talk about forecasts, we refer to forecasts from two different periods: 

 Within sample forecasts, which are forecasts generated within the sample 
period used to estimate the model 



 Out of sample forecasts, which are forecasts generated for any period that was 
not used in estimating the model 

 There are also two types of forecasts, static and dynamic:  

 Static forecasts are obtained by substituting known values of the independent 
variable into the estimated equation 

 Dynamic forecasts are obtained by substituting values of the independent 
variables which are not actually known but are generated by the model 

 Most applications are concerned with out of sample static forecasts 

Analysing the data 

 To undertake an econometric analysis, data is required on the variables of interest 

 The type of econometric methods employed will depend on the nature of the data used 

 The use of an inappropriate estimation method may lead to misleading results 

 There are four different kinds of economic data sets 

 Cross-sectional data 

o Gpa of 1 semester from everyone in lecture class 

 Time series data 

o 1 person over time at RMIT 

 Pooled cross sections 

o Gpa from two semesters of whole class 

 Panel or Longitudinal data 

o Following each individual over time , not averaged 

Causation 
 In most tests of economic theory, the goal is to infer that one variable has a causal effect on 

another variable 

 Causality is where a change in one variable leads to a change in another variable 

 Finding an association between two or more variables may be suggestive, but is not 
conclusive unless causality is established 

• This is often expressed as ‘correlation does not prove causation’ 

• Any change may be a coincidence, or there may be some other factor 
that causes the dependent variable to change that is not accounted for 
in the model 



 The notion of ceteris paribus, which means ‘holding all other factors constant’, plays a 
crucial role in all causal analysis 

• We need to hold all other factors constant in order to analyse the effect 
of one particular variable on another 

• If all other factors are not held constant, then it is impossible to know 
the causal effect of one variable on another 

 In almost all applications, the number of factors that can affect the variable of interest is 
vast 

 The key question is whether or not enough factors have been accounted for 

 The isolation of a particular variable might seem impossible 

 When carefully applied, econometric techniques can simulate a ceteris paribus 
experiment 

 However, because of the non-experimental nature of the data that is used in 
Economics, uncovering causal relationships is very challenging 

 

 



Week 2 – Simple regression model 
Regression, residuals, error terms, sum of square residuals 
SSE 

 Sum squared error= the mean value without a dependent variable 
 For example the mean tip when we don’t know the cost of our meal and only know the meal 

number (left graph) is 10 and SSE is 120 
 When we add the dependent variable SSE is how much residual we have left (should be smaller 

if better fit model) 

SST:  

 Sum of squared total=SSE without dependent variable 
 When we add dependent variable our SST stays the same but SSE changes 
 SST – SSE = SSR 

SSR: 

 SSR is the sum of squred residual due to our  regression model 

 

 


