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Econometrics 2, Class 1

Problem Set #8
November 7, 2005

Problem Set #8

We go through 8.1 and 8.2 on the blackboard.
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8.3 Unit Roots in Danish Macro-Variables

• We use the same dataset as last time.
• This time I choose to analyze the log of real GDP, lfy.

(1) Is there a trend?

• You can select “Scatter plot with regression line” in 
GiveWin’s graphics window.

• The series seems to be fluctuating around a tend, so the 
Dickey-Fuller regression should include a trend. 
(Theoretically sound!)

• The relevant alternative is trend stationarity.
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The augmented Dickey-Fuller test

• The standard DF regression with a constant and a trend is

• In order to be sure that the error term is white noise, we 
add extra lags: the augmented DF test.

• The augmented DF regression is thus

• If there is trend stationarity, Π must be significantly 
different from zero.

• The null hypothesis is Π=0, i.e. that there is a unit root.

1t t tlfy lfy tδ π γ ε−∆ = + + +

1 1 2 3 ...t t t t t tlfy lfy t lfy lfy lfyδ π γ ε− − − −∆ = + + + + ∆ + ∆ + ∆ +

(2) How many lags to include?

• Verbeek suggests that we perform a range of tests with 
different numbers of lags.

• But be careful! Too few lags will lead to autocorrelation in 
the error term, and too many will lead to inefficiency. So 
use the standard general-to-specific approach.

• Start with many lags, and delete those that are 
insignificant (one at a time!).
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PcGive: Model – Single-equation Dynamic 
Modelling…

Select OLS for estimation.

Output for augmented D-F with 5 lags

Is this significantly different from zero?

N.B. The t-statistics are not t-distributed, 
so do not use t-prob!

The fifth lag is 
insignificant, 
so we can try 
deleting it.
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ADF(4) & ADF(3)

The fourth and third lags are insignificant…

ADF(2) & ADF(1)

…as are the second and first!
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DF

It is important that there 
is no autocorrelation in 

order to be able to use DF. 
The null of no 

autocorrelation is 
accepted.

You get this output by choosing 
Test – Test Summary.

(3) Result

DF: -2.4 should be compared to a critical value of approx.
-3.45. We cannot reject the null of a unit root.
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The easy way…

Of course PcGive can do all this 
automatically.

1) Package – Descriptive 
Statistics

2) Model – Formulate…

N.B. The original 
variable (not dlfy)!

Select Unit-root tests

You can choose how many 
lags you want here.

We want both constant and 
trend.

This decides whether we 
want to try less lags. Here 

we choose not to.

We want unit-root tests.
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The output (with 5 lags)

The test statistic and the 
critical values are here!

With summary table

Remember to be careful using 
this output. Use the general-to-
specific approach.

These statistics follow a 
standard t-distribution 
and can be used to see 
whether the extra lags 

are necessary.
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(4) If you have time…

• Try this again with another time series.

Next time

• More Dickey-Fuller.
• We start on cointergration.


