Lecture1 presentation small
ECONOMETRIC  MODELLING:  THE 'GENERAL  TO SPECIFIC' PROCEDURE.                     

(A) Some “facts of life”:

· Economic theory does not tell us much about form & content of empirical model

· Dynamics matter: adjustments are not instantaneous

· Want to include “relevant” and exclude “irrelevant” variables: but how do we choose?

(B) Key themes

· Principle of parsimony

· Any model we wish to use must be statistically well-specified.

(C) ECONOMIC THEORY
Is about equilibrium relationships 
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(D) OUR OBJECTIVES

1. To establish whether the hypothesised economic relationship is supported by empirical evidence.

2. If such support is found:

· To obtain 'good' estimates of the unknown parameters (1 and (2 

· To be able to test hypotheses about the unknown parameters

· To use our estimated regression model for 

(i) forecasting

(ii) policy analysis/simulation modelling.

[E] THE REQUIREMENTS OF A GOOD ECONOMETRIC MODEL
What are the fundamental requirements of an 'adequate' econometric model? 

(1)
THE MODEL MUST BE DATA ADMISSIBLE.


It must be logically possible for the data to have been generated by the model.

(2)
THE MODEL MUST BE CONSISTENT WITH SOME ECONOMIC THEORY.

(3)
REGRESSORS SHOULD BE (AT LEAST) WEAKLY EXOGENOUS WITH RESPECT TO THE PARAMETERS OF INTEREST. 


(4)
THE MODEL SHOULD EXHIBIT PARAMETER CONSTANCY.  


(5)
THE MODEL SHOULD BE DATA COHERENT.


The residuals should be unpredictable from their past history.

(6)
THE MODEL SHOULD BE ABLE TO ENCOMPASS A RANGE OF ALTERNATIVE MODELS.

(F) STATICS AND DYNAMICS: EQUILIBRIUM AND ADJUSTMENTS TO EQUILIBRIUM
The regression model counterpart to (1) (assuming time-series data)
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(2)
· This is a static econometric model. 

· We need to take account of the possibility of dynamic adjustment processes. 

· Dynamic models are those which contain lagged or leading values of variables, as well as current-dated ones. 

There are many forms such models can take.

Yt = (1 + (2Xt + (3Xt-1 + ut  

is a distributed lag model 

Yt = (1 + (2Xt + (4Yt-1 + ut  

is an autoregressive model 

Yt = (1 + (2Xt + (3Xt-1 + (4Yt-1 + ut  
is an autoregressive-distributed lag model

Yt = ( + (0Xt + (1Xt-1 +... + (qXt-q + (1Yt-1 + ... + (pYt-p + ut    is an ADL(p,q)) model.

(G)     THE ERROR CORRECTION MODEL                       
The long run (equilibrium) relationship between Y and X 

Y = (X              (3)


Or more precisely

Y* = (X                                   (4)
(Y* ‑ Y)t is a disequilibrium error in period t. 

What kind of behaviour might one expect Y to exhibit over time? 

First, the level of Y will change in response to changes in the level of X. 
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Second, in period (t+1) the consumer corrects a proportion  of the period t error. That is, in period (t+1) consumption will change by the amount (Y* ‑ Y)t
Figure 1:

(i) The change from a to a'  

(ii) The change from a' to a''

All of this suggests we may write the dynamic process determining Y as
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(6)
In (6), (>0 is required for the equation written in this way to be economically meaningful and stable. 

Substituting from (5) we obtain
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(7)
Note that X need not be a single variable, but might be a vector such as
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(8)
in which case the error correction model would be
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(9)
As it stands, equation (9) cannot be estimated by Ordinary Least Squares (OLS) as the variable in parentheses cannot be formed without knowledge of (1 and (2. 

However, we can estimate the re-parameterised form
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(10)
and estimates of the parameters (i, i=1,...,5 can be used to give estimates of the parameters (1, (2, (, (1 and (2.

This is the ECM model.

 (H) Dynamic Estimation Procedures in Practice
We could also estimate a reparameterised form of (10), an autoregressive-distributed lag (ARDL) model, in the levels of the variables. 
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Equation (11) is an ARDL(1,1) model (or ADL(1,1)). 

However, the dynamics of the adjustment process might require higher order AR or DL lag lengths. 

A number of decisions have to be made at this starting point:

1. Functional form: should the model be linear in levels or in logs, or have some other functional form?

2. Which variables do we believe determine Y? (Note that it is possible that some variable(s) may not enter the long run equilibrium equation for Y but do affect the disequilibrium adjustment process for Y).

3. What should be the 'order' of lags in the general model? Usually, an economic researcher has no prior information about the required lag lengths, and this decision has to be data-based, using a 'general-to-specific' modelling strategy. 

(I): Obtaining a parsimonious restricted model: the 'General-to-specific modelling approach.

It is difficult to give any simple rules about how to proceed next. The model we start with - the 'general' model - will typically be an ARDL(p,q) model. 

It should be a statistically adequate representation of the data.

The general model is likely to be heavily 'overparameterised', and it is not in a form that has any explicit economic interpretation. 

It is now necessary to simplify this into a final 'specific' or parsimonious model that overcomes these weaknesses.

This is done through a process of testing restrictions on parameters in the general model, and then imposing the restrictions if we cannot reject them on statistical grounds. 

Among other things, we try to identify 'irrelevant' variables (or irrelevant lags on variables) and exclude these from our model. (This is what Hendry calls 'marginalising irrelevant variables'). 

We should be guided here by the goal of obtaining a final specification that is 'simple', consistent with the data, and has a ready interpretation in terms of economic theory. 

It will be helpful to reparameterise the general model into an error correction model (ECM) form at some stage in this sequence. There are two reasons for doing so; firstly, the ECM model is more easy to interpret in economic terms, as the distinction between short term adjustment responses and long term relationships between the variables is easier to see in this form. Secondly, there are some statistical advantages in working with the ECM form.

Our final model should:

 (i)   satisfy all misspecification test criteria to be discussed later;

(ii)  be "parsimonious";

(iii) be parameterised in a form that has an intuitive economic interpretation.

(G) THE LONG RUN (EQUILIBRIUM) SOLUTION TO A DYNAMIC ECONOMETRIC MODEL
In long run (static) equilibrium, all variables remain at constant levels through time. So for any variable Z in static long run equilibrium
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Suppose we have the following econometric model:
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In long run static equilibrium, all terms involving differences will be zero. Furthermore, we set the disturbance term in equilibrium to its expected value. So we have
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5
as the static long run equilibrium solution. In practice, we shall replace the parameter values in this expression by their estimated values.

REQUIRED READING: 

Thomas, Ch 11: Estimating dynamic models 

Thomas, Ch 12: Choosing the appropriate model

Thomas, Ch 13 (section 13.3 and 13.4 only)

Gilbert (1986) [easy]
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