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1. Facts about cointegration.[12 points]

(a) When are two time-series variables said to be cointegrated?

(b) Presume someone regresses an I(1) variable Y on another I(1)
variable X . What do the expressions ‘cointegrating regression’
and ‘spurious regression’ mean in this situation?

(c) Someone applies a Dickey-Fuller test to the residuals from such a
regression and is happy to tell you that it rejects, according to a
standard Stata output, as this fact appears to support cointegra-
tion. Why should that someone be careful?
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2. An error-correction system. [12 points] Consider the VAR(2) model
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(a) Write the model in the error-correction form ∆xt = Πxt−1 +
Γ1∆xt−1 + εt for x = (X, Y )′, and particularly determine the ma-
trix Π. What is its rank?

(b) Assume for the moment that all roots are good or unity. Provide
a cointegrating vector, based on your results in (a).

(c) In fact, evaluating the zeros of the characteristic polynomial is
demanding, as it would require solving quadratic equations. It
turns out that the roots are 1, 3 ± i, 10. Show that 1 indeed is a
zero of the characteristic polynomial. Does this pattern of roots
correspond to a cointegrated VAR?
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3. Panels [11 points] Someone wishes to investigate whether economic
performance across Europe is affected by religion. Dependent variable
is GDP per capita, explanatory variables are the share of Protestants
in the population and the share of inhabitants with a university degree.
Annual observations over 20 years, in 97 NUTS-1 regions.

(a) A priori, would you choose a fixed-effects or a random-effects ap-
proach here? Why?

(b) It turns out that a Hausman test rejects. Which model/estimator
does this suggest? What is the problem if you use a fixed-effects
specification here?

(c) It turns out that there is a substantial correlation between the
share of Protestants and the share of persons with a university
degree. Does this mean that your estimator becomes inconsistent?

(d) Try and provide an interpretation of the effects in this application.
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