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1 Work Package 3.2: Partial Information estimation and

policy

There are two main strands to this work package:

1. To set up software for estimation under partial (imperfect) information, and also for

producing impulse response functions and second moments.

2. To compute optimal and robust policy under partial information.

1.1 Estimation and Impulse Response Software

The purpose of this part of the work package was to produce software that in effect mimics

the Dynare software already in place for the case of perfect information on the part of

agents.

The software assumes a linear model, and the only difference between themodfile under

usual Dynare and partial information is that there is a declaration either at the beginning

of a line or in the stochsimul command that partial information is being used. In terms

of the computations involved, the main difference is the assumption of symmetry of the

information set. This means that the variables that are declared in the setobs command

are also the only variables that are observed by agents. By incorporating new variables

in the model equations that include additive shocks one can also allow for measurement

error.

Dynare stores all rational expectations models in Sims-McCallum form

A0yt+1,t +A1yt = A2yt−1 +Bεt (1)

as detailed in the Dynare manual. However one cannot apply the general partial infor-

mation results to models in this form. Internally, the software converts the models into

Blanchard-Kahn form in a manner detailed by Levine and Pearlman (2011):[
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where z, x are system variables (whose individual elements will typically not match any

element of y).

For the stochsimul command, the set of computer output that is produced under partial

information - impulse response functions, second moments, autocorrelations - is exactly

what is produced under perfect information, with the exception of variance decomposition.

The latter is not meaningful under partial information because the variances of shocks have

nonlinear effects on the variances of the variables.

For the estimation software, the output is identical to that for perfect information,

with mode calculations followed by the MCMC algorithm. The only difference is that

missing values cannot yet be included in the software. Applications of this estimation

software are to be found in Levine et al. (2010) and Levine et al. (2011).

1.2 Testing the Software

This has been done in several ways

1. using a very simple model with all likelihood values calculated on an Excel spread-

sheet

2. using a slightly larger model in which it is easy to see analytically that partial

information is equivalent to having perfect information

3. using a larger model for the case when the number of measurements is equal to the

number of shocks (and shocks have an immediate impact on measurements).

In all of these cases the two pairs of likelihood values should have been identical; in fact

they matched up to at least six significant figures.

1.3 Extending the Software

The aim was to generalize the software to allow agents and econometricians to have differ-

ing information sets. However a problem arose in that an appreciation that the final test

above was definitive was not arrived at until very late on in the project. As a consequence

testing of this case of differing information sets stalled, and it then became too late to

incorporate into the software.

However, to compensate for this, the software has instead been extended so as to

apply to DSGE-VAR calculations as well. The idea behind DSGE-VAR is to start off with

priors for a VAR calculation using the parameters generated by the DSGE estimation

procedure. This is done under normal Dynare, but now uses the software for partial

information second moments to extend this for the new software.
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1.4 Summary

All the main objectives - calculation of impulse response functions, second moments,

MCMC estimation - have been achieved. A subsidiary objective - estimation for differing

information sets - has not; but to compensate, the software has been extended to include

DSGE-VAR, which was not in the original specification. A short user manual has also

been produced.

2 Optimal and Robust Policy under Partial Information

The objective here was to produce software that is the analogue of that in work package

1.2. Because of certainty equivalence, the fully optimal and time consistent rules have

exactly the same structure as those under perfect information, except that they apply to

the current best estimates of the states, rather than to the actual values of the states. The

only important difference in the computer outputs in these cases is the value of the utility

function and the equilibrium variances of the variables.

For optimized simple rules, certainty equivalence no longer holds; once again however,

the main differences are utility and variances. Nevertheless, since the optimized simple

rules are different, it is useful to generate impulse response functions, and this can be done

by recording the optimized simple rule and using the stochsimul command.

Robust simple and zero lower bound rules for each of fully optimal, time-consistent

and optimized simple rules may also be obtained.

2.1 Summary

All objectives have been achieved. The user manual is incorporated into that from work

package 1.2
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