POL 606

Weeks 7 & 8 – March 8th and 15th, 2006

Unit-roots, Cointegration, Error Correction, Fractional Integration…

We will use several procedures to test for unit roots, fractional integration, and then to use fractional differencing.
source sbc.src

source bjident.src

source dfunit.src

source kpss.src

source vratio.src

source rgser.src

source fif.src

Note the close relationship between PM approval and Conservative Party support:
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There is a close relationship but both look to be non-stationary.  We’ll want to be sure we don’t have spurious regression problems when we do our analysis.  Also, we’ll want to be sure to be able to capture any long-term dynamics between the two series.

Combined, this leads us to the methodology of cointegration.

Recall that the first requirement of cointegration is that two series are unit-roots.  So we begin by testing the two series for that.
First, the very popular, but very suspect Dickey-Fuller and Augmented-Dickey-Fuller tests.

Interspersed with the procedure commands are the regressions being run by the procedure.

* DICKEY-FULLER TESTS - pmsat

difference pmsat / pmsatd

@dfunit(ttest) pmsat

linreg pmsatd / dfres

# constant pmsat{1}

@dfunit(ttest,trend) pmsat

@dfunit(ttest,lags=1) pmsat

linreg pmsatd / dfres

# constant pmsat{1} pmsatd{1} 

@dfunit(ttest,lags=2) pmsat

linreg pmsatd / dfres

# constant pmsat{1} pmsatd{1} pmsatd{2} 

@dfunit(ttest,lags=3) pmsat

linreg pmsatd / dfres

# constant pmsat{1} pmsatd{1} pmsatd{2} pmsatd{3}

Which of these tests should you use?
The simplest one that results in no autocorrelation.  Here, the first is probably fine.

The critical values are: 
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The D-F null hypothesis is a unit-root process.
No reason to expect a trend so we will be most interested in the test that includes lags.

The procedure doesn’t include a measure of autocorrelation.  We can get that ourselves, or just not use the procedure, that is, write and run a Dickey-Fuller regression.
So what are our conclusions for PM sat?
Look at the DF results after we have differenced it.

difference pmsat / pmsatd

@dfunit(ttest) pmsatd

Dickey-Fuller Test with  0 Lags =    -15.27843

So, differencing makes it very easy to reject the null of a unit-root.  In level-form, borderline.
Next, try D-F tests for Conservative Party Support.

KPSS – we can estimate using many lags.

Follow the critical values and explanation in Box-Steffensmeier and Smith, The Dynamics of Aggregate Partisanship.
Variance Ratio test also.
So we have some evidence that the two series are non-stationary.

Lets look into whether they cointegrate.

Cointegrating regression:

linreg cons / ecm

# constant pmsat

Look at the results as well as the errors from the cointegrating regression:

[image: image6.emf]Errors for the Conservative Support regressed on PM Satisfaction

1979-1996

1979 1981 1983 1985 1987 1989 1991 1993 1995

-10.5

-7.0

-3.5

0.0

3.5

7.0

10.5

14.0

ECM


Some strange activity around 1991, but overall look to be mean-reverting – certainly compared to the two original, or “parent,” series graphed above.
Test their stationarity.

@dfunit(ttest,lags=1) ecm

gives:

Dickey-Fuller Test with  1 Lags =     -4.34932
That’s better.

So, evidence of cointegration.

We can include an error correction mechanism in a model of (differenced) Conservative party support.

difference cons / consd

difference finanft / finanftd

difference event14 / event14d

linreg consd / regres

# constant pmsatd ecm{1} finanftd event14d falkmay falkjune major2 polltx

Notice the ECM is lagged back one period.
The coefficient should be between -1 and 0 and should be significant.
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