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This paper:
Issue: “Are SVAR-based policy counterfactuals reliable?’
C Based on DSGE models, | explore to which extent SVAR-

based counterfactuals can reliably capture the impact of
changes in the Taylor rule on the properties of the economy

Motivation:
SVAR-based policy counterfactuals are widely used:

C Primiceri (ReStat, 2005), Sims-Zha (AER, 2006), Gambetti,
Pappa, Canova (JMCB, 2006) etc. etc. ...

However:

e reliability has never been systematically checked conditional
on a set of DGPs

e only piece of evidence—Benati and Surico (AER, 2009)—is
negative ...



Motivation (continued):

C Benati and Surico (AER, 2009) provide a single example
based on estimated DSGE models in which SVARs fail to
uncover the truth about the DGP ...

In particular, SVAR-based counterfactual dramatically fails to
capture the impact of changes in the Taylor rule ...

So, how serious is the problem?

Do Benati and Surico’s results crucially depend on their
specific DGP, or do they point towards a general problem?

Let’s start by considering the key conceptual issue involved ...



The problem in a nutshell

e Take a New Keynesian model
e Consider two sets of parameters for the Taylor rule:

Taylor' € [p’, wx, wy ]
Taylor’ C [p°, wr, w,/]
Together with other parameters, you have:

Taylor' C DSGE'C SVAR' C MonetaryRule’
Taylor* € DSGE“C SVAR’ C MonetaryRule®

where MonetaryRule', i = 1, 2 is interest rate equation of the
structural VAR representation of the DSGE model

Key issue is: ‘Switching MonetaryRule' and MonetaryRule” is
not the same as switching Taylor' and Taylor®’

C difference is sometimes large ...



A simple illustration:

Feed same set of shocks to New Keynesian 3-equation ‘toy’
model conditional on two alternative Taylor rules:

- Taylor' C [p’, v, w,/]1  (call it ‘bad” policy)
e Taylor’ C [p°, w., w,7]  (call it ‘good’ policy)
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Switching Taylor' and Taylor® within the DSGE model causes
black lines to become blue, and viceversa ...



Two alternative notions of policy counterfactual:

e Switching Taylor' and Taylor® within the DSGE model is the
authentic policy counterfactual

e switching MonetaryRule' and MonetaryRule” within the
SVAR model is the SVAR-based policy counterfactual

Question: “‘Can | replicate the authentic policy counterfactual by
switching the monetary rules of the structural VAR
representations of the DSGE models?’

The answer is NO, and the difference between the outcome of
the authentic policy counterfactual and the outcome of the
SVAR-based counterfactual is sometimes large ...

Let’s see in this case how large the error Is in going from “bad’
to ‘good’ € imposing MonetaryRule” in SVAR'



If SVAR-based counterfactual worked, red lines would be
Identical to the blue lines ...but this is clearly not the case ...
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* On the contrary, for inflation and output gap you hardly move
from the ‘bad’ regime (C red almost identical to black)
e SVAR-based counterfactual fails to capture truth

C Let’s see results based on numerical methods ...



Theoretical properties of SVAR-based policy counterfactuals

 Model: standard New Keynesian model with backward and
forward-looking components
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e Country: United States

e Sample period: post-1960 period

e Bayesian estimates: standard (Random-Walk Metropolis)
These ‘benchmark’ estimates Imply certain theoretical

properties for the economy
C trivially recovered from VAR implied by DSGE model ...



| will show results from the following exercise:

e Let Taylor® = [p°, v, z//yB] be the estimated benchmark

Taylor rule
e Let Taylor” = [p", v, wyA] be an alternative Taylor rule,

with different values of the key coefficients

We have

Taylor® C DSGE”C SVAR® C MonetaryRule®
Taylor” C DSGE"C SVAR” C MonetaryRule”

which implies two sets of theoretical standard deviations for

the series _
SVAR® C STDs"

SVAR" C STDs"



By definition, Substituting Taylor” with Taylor® implies that
STDs" becomes STDs"

Question: ‘What if | try to do that via the SVARSs, by imposing
MonetaryRule” into SVAR"?’

Let STDs® (C for counterfactual) be the theoretical standard
deviations of the series produced by such SVAR-based policy
counterfactual

If it worked fine, we would have, for each variable
STDs® = STDs"

So that for each possible alternative Taylor rule (TaylorA),

their ratio would be uniformly one ...
C but that’s not the case



A.
Yr -

The ratio STDs“/STDs" for grids of values for p” and

Output gap

Inflation

Interest rate

- L]
-—— % - - ——
I

Only close to 1 if Taylor” is close to Taylor® ...

C In general, SVAR-based counterfactual fails ...



Same results based on two alternative DSGE models:

(1) Lubik and Schorfheide (AER, 2004)
(i) Andres, Lopes-Salido, and Nelson (St. Louis FED WP,
2008), which I estimate for post-WWI11 United States

Problem also pertains macroeconomic relationships ...

C SVAR-based counterfactuals distort macro relationships, as

captured by VAR-implied cross-spectral statistics between the
series ...

Next, key question: ‘Where does the problem originate from?’



‘“Where does the problem originate from?’

| show it Is due to the cross-equations restrictions imposed by
rational expectations on the solution of macroeconomic models
with forward-looking components ...

So it is exactly the problem discussed by Sargent in his critique
of VAR methods, and it has to do with the Lucas critique ...

Seriousness of the problem, however, has never been checked
conditional on a set of models ...

Formally, let the SVAR representations of the DSGE model
conditional on 2 alternative values of the policy parameters, 0,
and 0,, be:

Bo(61)Y; = B1(61)Ye1 + ... + By(61)Yeep + €

Bo(62)Y; = B1(62)Ye1 + ... + By(62)Yip + €



The SVAR-based counterfactual associated with imposing the
SVAR’s structural monetary rule for regime 2 onto the SVAR
for regime 1 produces the following structure:
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The problem is clear:

e SVAR-based counterfactual only changes 0 in the interest
rate equation

e it leaves 0 unchanged in the other equations

Therefore, in general, results from SVAR-based counterfactual
are different from results of DSGE-based counterfactual ...

Paper shows mathematically that problem disappears only iIn
one extreme case: when model solution is vector white noise ...



