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In this Technical Appendix we cover two topics. First, we address how to

implement in Gauss the expressions for the exchange rate and its derivative that

are in the Appendix of the paper. Second, we derive the order components that

are reported in section 2.5 of the paper.

I Numerical Implementation

For convenience we repeat equation (49) in the Appendix of the paper:
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The di�culty in implementing this numerically is that the matrix Ct is very

large, of size (N + 1)T , which is 6000 based on our parameterization. In order

to speed up the simulations in Gauss, we manipulate the matrices to obtain an

expression for Ct!t that only involves matrices of size T = 1000. This is done as

follows. We have
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We also have
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This implies
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Using this result, the derivative of the exchange rate with respect to �fnt =

fnt � fn;t�1 becomes
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Using that for any matrix D we have DD�1 = I, it follows that
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Applying this here we have
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Note that @Ant

@�fnt
is a matrix with the same dimension as Ant with (�1; :::; �T ) in the

�rst row and otherwise zeros.

II Order Components

We now compute the zero, �rst and second-order components of the derivative of

the exchange rate with respect to fundamentals. Our starting point is equation

(19) in the text, which assumes �f = �b = 0. For convenience we repeat the

equation here:
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where

Et�nt = � + ��nCt!t (15)

Et�t�i = �̂t�i + �̂iCt!t (16)

Here ��n is a 1 by (N + 1)T vector that has (�1; ::; �T ) in elements (n� 1)T + 1 to
nT and zeros otherwise. �̂i is a N by (N + 1)T matrix. In row n (n = 1; ::; N) it

has (�1; ::; �T�i) in elements (n� 1)T + i+ 1 to nT . Row n of �̂t�i is equal to

� +
i+TX
j=T+1

�j�i�n;t�j+1 (17)

We are now in a position to compute the order components of the derivative

of @�st=@�fnt. The zero-order component is the level when all current and past

shocks go to zero. The �rst-order component is linear in the shocks. The second-

order component is equal to the product of two shocks, and so on. We will only

go to up to the second-order components. There are three types of shocks: shocks

to the fundamentals, to the parameters and to the noise.

First consider the zero-order component. It is immediate from the equations

above that
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To the zero-order, the derivative is simply equal to the steady state parameter �.

In the absence of shocks, this would be the derivative.

We now compute the �rst-order component of each of the terms on the right

hand side of (14). It is immediate that �nt(1) = �nt � �. Next consider the
expectation of �nt. We have
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Since the vector ��n has zeros in the last T elements, it follows that ��nC(0)!t = 0,
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The weight on �nt is therefore reduced by the factor 1 � � relative to the case
where the time-varying parameters are known. This is because actual parameter

innovations have no e�ect on the �rst-order component of the expectation of �nt.
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Therefore we only need to compute Mt(1) in order to evaluate (29). We have
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Use that
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