A procedure for combining zero and sign restrictions in a VAR-identification scheme
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In this paper we describe a procedure for implementing zero restrictions within the context of a sign
restrictions identification scheme for VARs. The procedure introduces an additional step into the
algorithm outlined in Fry and Pagan (2011) and Rubio-Ramirez et al (2006) for implementing sign
restrictions. This extra step involves rotating a candidate identification matrix using Givens rotation
matrices to introduce zero restrictions. We then check whether the elements of the candidate
matrix satisfy the sign restrictions as usual. We illustrate how our procedure works by generating
artificial data from the theoretical model of An and Schorfheide (2007), which implies certain
restrictions on the impact of its structural shocks on the model's endogenous variables. We exploit
our knowledge of that pattern to identify structural shocks from the reduced-form errors of a VAR
estimated on the simulated data.

Imposing zero restrictions, as well as sign restrictions, can be useful – and in some cases essential –
for identifying economically-interpretable – `structural' – shocks from the reduced-form innovations
to a VAR. This is because it is often the case that an economic theory used to motivate these
identifying restrictions implies certain variables do not respond at all to some shocks. For example,
in the An and Schorfheide (2007) model we consider, shocks to government spending have no effect
on inflation or the nominal interest rate – i.e. the impulse response is zero. Therefore, to obtain
accurate, empirical estimates of the government spending shock in this model using a structural VAR
estimated on data for its observable variables, it would be necessary to impose a zero restriction on
the response of inflation and the nominal interest rate to the shock identified with government
spending.
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