
Problems and Solutions

Problems

97.1.1 Standard Errors for the Long-Run Variance Matrix, proposed by Paolo Paruolo.
Consider as-dimensional vector autoregressive model of ordern A 4parameterized in
ECM form as follows
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ditions are satisfied (Johansen, 1995, Theorem 4.2) such that, by an appropriate choice of
initial values,[w has the representation
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estimates,Sd @ d+d3d,�4d3 the projection matrix ontospan(a),and vec(�) the column
stacking operator.

1. The long-run variance of the system is given byF
F 3 (see Johansen (1995, p.49).
Show that
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whereG is the duplication matrix of orders (see Magnus and Neudecker, 1988, Sect,
3.8) and where	 @ Y du+]w,> ]w @ +[3
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2. Consider the orthogonalized shocks
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where
 @ DD3 is the Choleski decomposition of
. By interpreting�w as structural
innovations, (5) can be rewritten as
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whereF� @ FD represents the loadings of the variables in[w onto the common struc-
tural trends. Show that
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3. Discuss the singularity of the asymptotic covariance matrices in 3 and 5.
4. Discuss the effects of introducing a drift� in the right-hand side of 1 on the preceding

results.
Hint : Use Theorem 13.7 from Johansen(1995) or Theorem 7.1 from Paruolo (1997).

Note that Johansen uses implicitly arow stacking operator.
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Solutions

96.1.1. Approximating the finite Sample Bias for Maximum Likelihood Estimators
Using the Score— Solution, proposed by Bert Lambrecht, William Perraudin, and Stephen
Satchell. DefineO+�, as the logarithm of the likelihood function of the data divided byq>

whererq is the sample size. Assume that the usual regularity condotions for parameter
differentiation hold. DefineOl+�, to the i-th derivative ofO with respect of� and assume
that these derivatives exist. Let�l+�, @ H+Ol+�,,, whereOl+�, and�l+�, are evaluated
at the true parameter value. Define
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