
Birmingham MSc International Macro Autumn 2015
Testing the Dornbusch Mundell Flemming model - Assignment

Solutions
1. Remark on any similarity you notice between the mathematics of solving

the expectational linear difference equations in the DMF model and testing the
DMF model using long-run restrictions in a VAR.
One similarity is the use of infinite geometric series, and the corresponding

formula for their sum. Both require that the series are ‘stationary’. When we
solve the DMF model, the infinite series is the value of today’s variable [eg the
nominal exchange rate] as a successively diminishing function of all past shocks.
When we impose long run restrictions on the VAR used to test the DMF model,
those restrictions are on the infinite sum of effects of shocks on the changes of
our variables, which measure the total effects of the level.
2. Explain how Clarida-Gali’s results using long run restrictions offered

support for the DMF model.
They found that the effects of monetary shocks on the nominal exchange

rate were larger in the short run than the long run, supporting overshooting.
They also found that monetary shocks were important drivers of the real ex-
change rate. This implies a significant money-non-neutrality in the short run
(remember neutrality is imposed in the long run). That’s consistent with sticky
prices, one of the assumptions of the Clarida-Gali model.
3. How do you compute the inverse of a 3*3 matrix?
Answer on Wikipedia.
4. Explain the main features that distinguish a variance-covariance matrix

from any old matrix.
A variance-covariance matrix is square; in general matrices need not be. It’s

also symmetric about the leading diagonal.
5. Can you think of any problems there might be in implementing long run

restriction methods in practice?
The main problem, discussed extensively in the VAR literature, is that it

relies on imposing restrictions on the infinitely long run. Actual samples are
much shorter than the infinitely long run, and hence there’s the possibility of
getting very inaccurate measures.
6. Can you think of a reason why the Clarida-Gali assumption about the

neutrality of real exchange rate shocks on the money supply might be incorrect?
Suppose that the real exhange rate is driven by relative productivity differ-

enes. These shocks might cause price level changes in the home central bank
that its mandate does not require it to reverse, provided the effects on inflation
are temporary.
7. Can you write the DMF model in the form:

B0Yt = B1Yt−1 + Ut

?
8. What other ways could we test the DMF model’s implications?
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We could estimate this and other competing models using, say maximum
likelihood, and see which fit the data better.
9. In the 1-lag VAR example presented in class, the matrix we needed to

find to resolve the identification problem was B−10 Would this change if we
added more lags? Explain your answer.
No. Lutz Killian’s mimeo on ‘Structural vector autoregressions explains.

And you can see the same point made in Clarida-Gali, which uses a more general
lag structure.
To see. A more general reduced form VAR would be:

Yt = A1Yt−1 +A2Yt−2 +A3Yt−3 + ...+ApYt−p + Zt

And a correspondingly more general structural VAR is:

B0Yt = B1Yt−1 +B2Yt−2 +B3Yt−3 + ...+BpYt−p + Ut

Note that in this case it’s also true,as before, when we had one lag only,
that:

Zt = B
−1
0 Ut

And the algebra of the identification problem follows through.
10. In the lecture/lecture notes, we traced out the impact that a structural

shock vector of unit length would have on the VAR(1) over successive periods.
Do this for 3 periods in a general VAR of lag lengh p.
Using the general reduced form VAR sketched above in the answer to 9, and

assuming that the shock hits in period 0:

impact : Y0 = Z0 = B
−1
0

 1
1
1

 = B−10
effect after 1 period : Y1 = A1Y0 = A1B

−1
0

effect after 2 periods : Y2 = A1Y1 +A2Y0 = A
2
1B
−1
0 +A2B

−1
0

effect after 3 periods : Y3 = A1Y2 +A2Y1 +A3Y0

= A1[A
2
1B
−1
0 +A2B

−1
0 ] +A2A1B

−1
0 +A3B

−1
0

11. Suppose that the Cholesky factor of a square matrix A is P . What is
chol(PP ′) ∗ chol(PP ′)′?
(PP ′) = A, so chol(PP ′) = P , and therefore chol(PP ′) ∗ chol(PP ′)′ = A.
12. Re-write the general-lag reduced-form VAR you used in 10 using the

lag operator you encountered in the lecture presenting the solution of the DMF
model, collecting terms in Y , and with only the shocks on the RHS

Yt = A1LYt +A2L
2Yt +A3L

3Yt + ...+ApL
pYt + Zt

Yt(1−A1L−A2L2 −A3L3 − ...−ApLp) = Zt
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13. What policy implications arise out of our analysis of the DMF model
and how useful a guide is the model for us?
This is a diffi cult question to answer, and it depends how literally we take

the DMF Model as it is presented in the OR textbook. One answer is: we
don’t know. The DMF model is not a micro-founded model, so there are no
agents with utility functions whose welfare we can track. Another answer is:
the paper shows that nominal exchange rates can be very volatile, and that
since this is an important relative price, consideration should be given to fixed
exchange rate regimes. Another literal answer is: don’t mess with the money
supply! Nothing moves at all in the model if the money stock is held fixed.
But this is only true in the very specific example we saw. In general, in a
different model, there might be other motivations for active central bank policy,
which would create a trade-off between those motives and the need to worry
about nominal exchange rate stability. Another more general answer is that
the paper, and the support from the empirics, suggests that fluctuations in real
things can be caused by nominal things. Or that there are substantial nominal
rigidities. This is contrary to the ‘real business cycle’view of the world which
generally leads to the conclusion that the business cycle should be left to work
itself out. Finally, we could comment on the realism of the assumption of
rational expectations and perfect foresight.
14. Why can’t we just take a time series of the money stock and take those

as the m−m′’s that DMF conjecture in their paper?
This is explained in the lectures. Many reasons. The money stock series

we see in the data are not exogenous, so we can’t simply regress exchange rate
data on them. We have to try to identify shocks to the money stock. In reality
the central bank will move its instrument around in response to many things
that it sees in the data, to achieve goals that it cares about like price stability.
15. Why don’t Clarida and Gali just estimate the DMF model directly?
This is explained in the lecture notes. Briefly; the DMF model is incom-

plete, and misses out many shocks and channels. And, it probably is not true,
so our answers about the key aspects of the DMF model [is there overshooting,
how much RER volatility is caused by monetary shocks] will only be as good as
this false assumption that the DMF is correct.
16. If we estimate a 3 variable system involving money, nominal and real

exchange rates, why can’t we just take the residuals from the money equation
in this system as the monetary shocks?
Explained in the lecture notes. The reduced form money residuals will

actually be a mix of all the structural shocks.
17. Explain in words the nature of the identification restrictions that Clarida

and Gali use.
They assume that monetary shocks have no long run effects on real things

like the real exchange rate, but do have a long run effect on the nominal exchange
rate. Only real shocks have an effect in the long run on the real exchange rate.
18. Recap on what the main questions we had about the DMF paper were,

and what Clarida and Gali conclude.
Main questions: is there overshooting. Answer, yes, seemingly, since the
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impulse response of the nominal exchange rate shows a larger response in the
short than the long run. Second feature: is the RER volatility due to monetary
shocks? Answer: yes, quite a lot. [Find out yourself how much].
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