
The Dornbusch-Mundell-Fleming overshooting model
These notes go through the analysis in OR chapter 9.2, p 609 onwards.

Equation numbers in square brackets refer to OR numbers. Not all the deriva-
tions are included in these notes. It will be an exercise for you to do them
yourself. But if you struggle, note that the solutions will include them all.
Note too that the examined material will not require you to be proficient at
the algebraic derivations in the exercises. What you need to get out of this
lecture/these notes is; 1) the context in which the DMF model arose ii) the
key components of the model, the assumptions and model equations, what they
mean, and whether they are sound and realistic, or not, and iii) an intuitive
understanding of how the overshooting model comes about.

1 Model: the context and motivations
The model is from Dornbusch(1976) which can be seen as an extension to and

mathematical formalisation of Mundell-Fleming’s work from earlier decades. It
was published 3 years after the collapse of the Bretton Woods system of fixed
exchange rates, which had prevailed for most of the post WW2 period before
that. There were two widespread concerns. One was that nominal exchange
rates [literally the number of pounds, say, you would get for a dollar, if you went
to a travel bureau to swap currencies] was fluctuating far too much relative to
the ‘fundamental’drivers of economies, namely, the aggregate demand, supply
and monetary policy changes that were hitting the economy. So people were
seeking an explanation of that. A reason why small changes in fundamentals
could get amplified into large changes in the nominal exchange rate. A second
concern was that this nominal exchange rate variability was costly. Because
it translated into REAL exchange rate variability [as we saw in the chart and
table that I included in the lecture slides]. An informal explanation of the real
exchange rate between the UK and China is: take the amount of currency that
it costs to buy a Big Mac in the UK. Go to the travel bureau and swap the
pounds for Chinese Yuan. Then go to MacDonalds in China and find out how
many Big Macs you can buy for that. That is the real exchange rate in terms
of BIg Macs. Loosely speaking we might hope that if markets worked properly,
and government policy was well designed, it should not cost different amounts
of money to buy Big Macs in different countries. And if it does, this difference
should not be highly volatile. The volatility that started re-emerging after the
collapse of Bretton Woods needed an explanation, and it needed a framework
in which to evaluate its costs. That’s what the DMF model provides.

2 The details of the model
The model comprises an assumption about arbitrage across different curren-

cies; an assumed relationship for money demand; an open economy version of
an old-fashioned expectations-augmented Phillips Curve; an assumption that
the home economy is too small to affect the rest of the world; an assump-
tion that prices are fixed initially, and only adjust later on. The strategy that
Dornbusch adopted in his paper was to formulate the model as a pair of first
order difference equations in the real and the nominal exchange rate. (That’s
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an equation of something as a function of 1 lag of itself). And then to find
the resting point of this pair of equations. And then to work out what hap-
pens to this resting point for the exchange rate as we change the money supply
[the policy instrument in this model]. And then to work out what happens in
between, whether the exchange rate goes to the resting point straight away, or
overshoots.
But Dornbusch having done all the hard work for us, we can actually figure

out the overshooting result without going through the math of the solution
itself. Overshooting can be shown to hold by a sort of proof by contradiction.
Once we have done the proof by contradiction, we will go through the formal,
mathematical solution of the model’s difference equations at the end for those
who have an appetite for the more formal side of things. That part will be
a bit more painful, but worth it, since it will take us through techniques that
are useful in other macro models and also in time series topics. To repeat a
comment made earlier, you won’t need to be able to reproduce the difference
equation solutions. But it will help to know roughly what is going on.

So, let’s go through the model equations.
We start with what is called the uncovered interest parity condition:

it+1 = i∗ + et+1 − et
Here it+1 is the log of the ‘gross’home interest rate, ie:

it+1 = log(1 + It+1)

For example, we are used to thinking of interest rates as ‘5%’say. So to
get i corresponding to that we would compute log(1 + 0.05). For this lecture
we will use capitals like I to denote unmanipulated variables, and lower case
l to denote logs of them. Note a basic property of logs that if you log, say
AB, log(AB) = a+ b.

i∗ is the world, or foreign interest rate. And we will think of this as fixed and
exogenous to the home economy [which means that it’s not changed by anything
that goes on in the home economy]. We are therefore thinking of a small open
economy, one too small to affect world money and goods markets. However, one
that is open enough so that things that happen in the world economy rebound
on the home economy. Often when we talk about the UK we talk in terms of a
small open economy. With a population of 60 million out of a global population
of 7 billion, it’s sometimes reasonable to proceed like this.

e is the log of the exchange rate. If ‘home’is the UK, e records (the log
of) how many pounds Sterling you can buy for a dollar. The price of Sterling
in terms of Dollars that you would get if you went to a Travel Bureau to swap
currencies. [Though note that a real life Travel Bureau would charge you a bit
on top to cover their costs and make money for themselves. This sort of thing
is missed out of the model.]
Uncovered interest parity reflects an assumption that there is perfect arbi-

trage, and that investors would shift their portfolios around to make sure that
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this holds. And in shifting their portfolios around, they would end up changing
exchange rates so that this condition holds. You are asked to explain why
in the exercise for this lecture. In fact, this condition does not hold, really,
and there is an enormous and interesting literature trying to figure out why.
But the profession still believes it gets at something useful, so it’s a standard
assumption in even modern macro models, let alone this vintage from the 1970s.
The next equation to deal with in the model is the money demand equation,

and this is given by the following [2]

mt − pt = −ηit+1 + φyt

You are asked to explain how this equation comes about in an exercise. In
words, it says that real balances rise as the nominal rate falls, or as output rises.
Think about a consumer deciding between having their wealth as cash, on the
one hand, or putting it into a bank account that earns interest, on the other.
How would they decide? What would cause them to change their portfolios
around? The money demand equation is the answer to these questions.
The next equation we come to is a statement about the real exchange rate

q, which we defined above. In this economy, purchasing power parity [’PPP’]
need not hold so

q = e+ p∗ − p

which states that the real exchange rate, which we defined above, can vary.
If PPP held, q = 1 at all times. To recap, purchasing power parity means that
if I buy a Big Mac in the UK with the £ 2.50 (say) that it costs, I will also be
able to buy a Big Mac in China by first swapping my currency into Yan, and
then going to the Chinese MacDonalds. Note that this equation is in logs, so
the original reads:

Q = E
P ∗

P

A brief example on the real exchange rate: imagine we are thinking of the
US and the UK. There are 0.75 pounds to the dollar at a hypothetical current
exchange rate, and a Big Mac costs $4 and £ 2, so the real exchange rate is:

0.75 ∗ 4/2 = 1.50

We will come back to the real exchange rate, what determines it, and whether
movements in it are good and bad, in lecture 7. But, suffi ce it to say that we
might hope that the cost of Big Macs everywhere is the same, or at least does
not vary too much.
The next important equation is the equation [3] for aggregate demand ydt :

ydt = y + δ(et + p∗ − pt − q), δ > 0

In words, aggregate demand is equal to equilibrium, y (we will always use
bars to denote the equilibrium) or the natural rate of output, but is moved
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around by deviations of the real exchange rate from its equilibrium. Equilibrium
or natural rate of output can be though of as a measure of the ‘potential’of
an economy. Imagine you yourself were a whole economy, on your own. Your
potential output would be determined by how much equiptment you had, and
how long you could bear to work every day. The same for the whole economy.
Aggregate demand rises if the ral exchange rises relative to its equilibrium. This
happens when either e rises [the amount of home currency £ it takes to buy a
$] or the foreign price level p∗ rises relative to the home price level p. So
what is happening here is that foreign demand for home goods is rising, and by
more than the fall in demand that will happen because home agents’purchaisng
power has fallen.
We will assume that pt is ‘predetermined’, ie cannot move within the period.

This is an assumption that we can trace back through the Mundell-Fleming
model, its closed economy IS/LM variant devised by Hicks, and then to Keynes,
who wrote informally, and is vital to the analysis. It’s the idea that prices are
sticky. This assumption pops up in many places in macro. In a closed economy
model, it will be the reason why changes in the money supply affect real things
like output and unemployment. (For example, in a closed economy model [one
where there is no other economy that we are trading with] sticky prices plus more
money, means more real balances, means aggregate demand up, employment up,
unemployment down....).

q is the equilibrium exchange rate such that if q itself equals this number,
we have full employment, ie ydt = y. We can think of it as the rate at which
PPP holds, where Big Macs fundamentally cost the same.
All models have a demand side and a supply side. That’s the demand side

of the model covered. Now for the supply side.
The supply side of the model is given by an open economy version of the

expectations-augmented Phillips Curve [equation 5 in OR’s chapter 9.]

pt+1 − pt = ψ(ydt − y) + (p̃t+1 − p̃t)

The Phillips Curve is an equation that tells you how much all the firms in the
economy would produce in the short run. In the long run, output is assumed
to be pinned down by the natural rate of output y. But in the short-run, if
something (for example a change in the money stock) were to cause aggregate
demand to increase beyond potential then this would cause prices to rise (and
to be expected to rise).
Note that:

p̃t = et + p∗t − qt
This, as OR explain in their textbook, is the price that would prevail if ydt =

y, for a given value of et, p∗t and q. Or, in words, the price that would prevail
if everything had settled down to its equilibrium resting point, in particular if
demand equalled the natural rate of output.
The first term on the RHS of the Phillips Curve is the pressure on prices

caused by excess demand. The second is the pressure on prices caused by
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expected changes in the price needed to keep output at full employment. For
example, if there were productivity growth that increased y this may mean
prices have to fall.
The change in p̃t is given by:

p̃t+1 − p̃t = (et+1 + p∗t+1 − qt+1)− (et + p∗t − qt)

Our open economy Phillips Curve is now given by, after substituting this
expression into the original, and noting that the foreign price, and equilibrium
real exchange rate are constant [OR eq 6] [so the change in these terms is 0].

pt+1 − pt = ψ(ydt − y) + et+1 − et
The model is now set out. So we can start on our twin strategy for under-

standing overshooting. The intuitive approach, and the formal approach.

3 Intuitive approach to the overshooting result
So how does the overshooting come about?
Here is OR’s ‘intuition’. Put in quotes, because it requires a few steps

working through the model again, and it’s not a simple matter of economic
story telling. The way we will show there is overshooting is to prove it by
contradiction. We trace through what it would mean if the exchange rate et
jumped straight to its new long run level after an increase in the money stock.
And then show that this contradicts the model somehow.
Let’s consider the effect of raising the long run level of money from m to m′.

Recall that the demand for money balances [2] is:

mt − pt = −ηit+1 + φyt

From this, we know that REAL balances will also rise by m′−m since prices
are initially fixed. The question is, would people actually want to hold these
extra real balances under current conditions? Let’s see. The answer will turn
out to be ’no’.
If et went to its new steady state immediately, then from

ydt = y + δ(et + p∗ − pt − q)

Output will rise by δ(m′ −m). Why? Well, pt is fixed initially by assump-
tion, p∗ is fixed by assumption forever; q does not change, because remember
this is the real exchange rate that delivers full employment in the long run,
and nothing monetary like money supply or nominal exchange rate movements
changes this. We know that in the long run, the nominal exchange rate moves
proportionately with money, so we simply substitute in m′ −m in place of et
to get the increment to aggregate demand ydt in the short run, while prices
are fixed. The logic here is to figure out how much the RHS of the aggregate
demand equation increases when the money stock increases; and we do that
by figuring out what happens to the exchange rate when the money stock in-
creases. And we are going with our conjecture that the exchange rate increases
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proportionately with the money stock straight away [a conjecture that we are
going to show is not right]. Why does the exchange rate rise proportionately
with the money stock eventually? Because eventually, prices will increase pro-
portionately with the money stock in the home country, and the exchange rate
will move to offset this to ensure, in the long run, that the real exchange rate q
stays at its long run level. So the change in e is falsely conjectured to be the
same size as the change in the money stock.
Ok, now we have worked out that aggregate demand will rise by δ(m′ −m)

we then feed this into the money demand curve to work out how much the
amount of real balances people want to hold would increase. The RHS of
this equation tells us that if yt goes up by δ(m′ − m), real money demand,
must rise by φδ(m′ −m). Why is that? Well, by assumption, we wrote down
the money demand equation so that if people’s demand for consumption goods
doubled, their real cash balances that they desired would increase by less. Is
that sensible? Well, think of comparing a student to a rich investment banker.
Although the rich investment banker will want to consume more, and hold more
real balances, not all of the extra goods the investment banker wants to buy are
going to be conveniently bought with cash. [Would you buy a sports car with
cash?]. So we assume φ < 1.
Now, since φδ < 1 then we can see that real money demand [the LHS of

the money demand equation] would rise by less than the amount by which the
central bank increased the money supply (m′ −m).
How could we encourage people to hold all all the extra money? We could

do that by lowering it+1 , the expected interest rate for next period. This is
the opportunity cost of holding cash balances. When this is high, people would
prefer to keep as much money in the bank as they can, to earn interest, and to
suffer the inconvenience of not having much cash.
So in order to induce people to hold the extra real balances that the increase

in the NOMINAL money supply implies, the expected rate has to fall below it
to restore equilibrium in the money market. [If there is excess supply in any
market, for money, goods assets, people, whatever, the price [which in this case
is the interest rate] has to fall to clear the market].
But this fall in the nominal interest rate next period, combined with our

assumption that the exchange rate jumps straight to its new long run level, and
does not overshoot, is going to contradict the model. How? Well, let’s see.
Recall the UIP condition:

it+1 = i∗ + et+1 − et
And rearrange it slightly so that it reads:

it+1 − i∗ = et+1 − et
The fall in the interest rate means the LHS is negative, since i) the foreign

interest rate is assumed to be fixed and ii) the two interest rates would otherwise
be equal in a situation of stable home exchange rates. A negative LHS means
that the RHS is negative, which means that et+1 is LOWER than et. This
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contradicts what we said at the outset which was that the exchange rate jumps
straight to its steady state. Jumping straight to the steady state means that e
at all dates are the same, ie the RHS of the rearranged UIP condition is zero.
The only way that the story we told up to this point holds is if the exchange
rate jumps lower than its steady state and then rises up to it.
That’s the ‘informal’part of the lecture on overshooting, the bit you need

to grasp for the exams.

So what, you might well ask? Well, we covered why this was important at the
outset. Because it showed how a small change in the money supply would lead
initially to a larger change in the exchange rate than would happen eventually.
Overshooting is Dornbush’s model counterpart to the ‘excess’ volatility that
people thought they were seeing in actual exchange rates in the real world.
Formal derivation of overshooting
Now to the business of solving the model formally. These notes really just

reproduce OR’s exposition. OR miss out some steps, and these notes will too,
but the class exercises will cover what is missed out. We will also bring into
the main discussion the references OR make to their ‘supplement to Chapter 2’
on solving linear differnce equations.
To repeat what I said earlier, you can get by in the exams without knowing

this stuff in detail. But if you can follow it, you will get a deeper understanding
of the model, and you will pick up tools that crop up all over macroeconomics,
and put yourself in a good place for a PhD in macro/finance/econometrics.

First, we used OR equations [3,4] (the open economy aggregate demand
equation, and the definition of the real exchange rate) to write the open economy
Phillips Curve [6] as[7]:

∆qt+1 = qt+1 − qt = −ψδ(qt − q)

Next, with some simplifying normalisations, namely p∗ = y = i∗ = 0 [re-
member these are logs, so this assumes that the unlogged variables=1] we get
OR’s equations [8]:

mt − pt = −η(et+1 − et) + φδ(qt − q)
mt − et + qt = −η(et+1 − et) + φδ(qt − q)

Where we have also used the definition of the RER to get the second line.
We now transform this into a difference equation [an equation for the differ-

ence] in et+1 by a bit of rearrangement, to get OR’s equation [9].

∆et+1 =
et
η
− (1− φδ)qt

η
− φδq +mt

η

Now we have two first order difference equations in qt and et. These are
solved to find the steady state, and also to figure out how the economy moves
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from one steady state to another. OR tell us how to solve these analytically,
and we will do this, but before, it’s worth doing some intuition with what we
have.
The steady state is found at the intersection of two lines [depicted in OR’s

figure 9.4] which define values for which each of ∆et and ∆qt are 0. When
neither are changing, obviously, the system is at rest and we are at the steady
state.
Notice that the ∆et = 0 line slopes up, but with a slope< 1; and that the

∆qt = 0 line is vertical. [Explain why in the exercise].
The slope of the ∆et = 0 line will be crucial in determining the overshooting

result.
This overshooting, which remember was the main point of the model, is

about the fact that if the economy is subjected to an unexpected change in
the money stock mt [presumably by the central bank], the nominal exchange
rate et initially moves more than proportionately, in the first instance, and then
only later falls back so that there is a proportionate change. Mechanically,
this is what Dornbusch was after, to explain temporary excess volatility in the
exchange rate, given volatility in the monetary fundamentals.
We note that OR’s equation [7]

∆qt+1 = qt+1 − qt = −ψδ(qt − q)

can be rewritten as:

qt+1 − q = (1− ψδ)(qt − q)

[It’s an excercise to check this simple step].
This equation resembles a generic difference equation of the following form,

the solution of which is described in the OR appendix as a supplement to Chap-
ter 2. At this point we head off on a digression on the general issue of solving
linear difference equations.

zt = azt−1 +mt

Here mt does not necessarily (but could) refer to money, but a generic ex-
ogenous process pushing the zt around. This is a first-order linear difference
equation. It’s first order because it implies zt the variable we are interested in
solving for, is a function of one lag only of itself. And it is linear because there
are no other powers of zt or other function of it like exp/log/whatever.
In our example, zt corresponds to qt+1 − q the real exchange rate, and the

mt has no counterpart since there are no shocks in this version of the Dornbusch
model.
What follows relies on the assumption that |a| < 1. So in our example this

means assuming that |(1− ψδ)| < 1.
We can rewrite this equation using something called the ‘lag operator’as

follows:
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(1− aL)zt = mt

It’s an exercise to check this simple step.
Where the lag operator works like this:

Lxt = xt−1

L2xt = xt−2...

L−1xt = xt+1

LL−1xt = xt

Now just as L is an operator, and has an inverse L−1 which, like all operators,
has the property LL−1 = 1, so too (1− aL) is an operator and has its inverse.
This will be defined as:

(1− aL)−1 = 1 + aL+ aL2 + aL3 + ....

(A sequence with no end.)
This definition relies on notcing that:

(1− aL)(1 + aL+ a2L2 + a3L3 + ...) = (1 + aL+ a2L2 + a3L3 + ...)− (aL+ a2L2 + ...)

= 1

So the two operators on the LHS of the equation above must be inverses.
Now we have the inverse of (1 − aL) we can notice from OR’s equation 2

that:

zt = (1− aL)−1(1− aL)zt = (1− aL)−1mt

And now we can substitute in for (1− aL)−1 to get:

zt = (1 + aL+ a2L2 + a3L3 + ...)mt

= mt + amt−1 + a2mt−2 + a3mt−3 + ... =

t∑
s=−∞

at−sms

This is our ‘solution’for today’s zt and you can see that it expresses zt as
a function of all the shocks that hit the equation (ie the economy) in the past.
And notice that as we move further back in time, those shocks are having less
and less of an effect on today’s zt. [An exercise to confirm this simple point].
This is not the ‘whole’solution to our difference equation, but just the ‘non-

homogenous’component. And notice that the mt’s are all zero in our case,
since there is no ‘shock’.
You might well ask at this point why bother going into it, in which case.

But the reason for doing it is that we could just as well introduce a shock into
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the DMF model. It’s only the imperative to simplify that there isn’t one in
the example we are going through. And these techniques show up in time-
series analysis too. The difference equation with a shock is just a covariance-
stationary AR(1). And many macroeconomic time series, even if we don’t tie
our hands to any particular model, might, provided some other assumptions
are met, be adequately DESCRIBED by an AR(1). And this simple technique
is the building block for similar ones to study how shocks work through VARs
[vector autoregressions] another time series tool ubiquitous in macroeconomics.
For more on this, see my lecture notes for my MSc time series econometrics
course, posted on my website, or Hamilton’s text book, from which they were
stolen.
After that piece of propaganda, back to the matter in hand.

We can tell that with zt =

t∑
s=−∞

at−sms we have not found every solution

to our difference equation because notice that we can add b0at to it and this
will satisfy the difference equation, and hence must be a solution to it. It’s an
exercise to verify that this is the case.
The added b0at is the ‘homogenous’part of this solution, the solution in the

event that the mt shocks are all zero. Which should get your attention, since
this is precisely the bit that is relevant in our case. In our case the general
solution will be:

b0a
t

Where b0 is the initial condition, and t denotes the number of periods that
have elapsed since we started the equation off.
Back to OR’s description of the DMF model, and we can observe that:

qs − q = (1− ψδ)s−t(qt − q)
Recall that our objective is to detect overshooting following money stock

changes. So we want a solution to our difference equation for the nominal
exchange rate, in terms of money stocks, which we know [this is the thing
that is exogenous in this model] and the real exchange rate. And given the
above solution to the real exchange rate difference equation, we will be able to
substitute out for the term in the real exchange rate.
Recall OR equation [9]:

∆et+1 =
et
η
− (1− φδ)qt

η
− φδq +mt

η

We now solve this for et [collecting terms in et and putting this on the LHS]
and then subtract q from both sides to get the equation that appears just above
equation [14] on p616 [an exercise for you to verify this]:

et − q =
η

1 + η
(et+1 − q) +

1− φδ
1 + η

(qt − q) +
mt

1 + η
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What we do now [to get to OR equation [14] is to substitute out over and over
for the et+1 term on the RHS, by leading the equation 1 period, and substituting
in the RHS of that t+1 equation. This is called ‘iterative forward substitution’
in OR and by others. Showing you one step:

et − q =
η

1 + η
(et+1 − q) +

1− φδ
1 + η

(qt − q) +
mt

1 + η

=
η

1 + η
[
η

1 + η
(et+2 − q) +

1− φδ
1 + η

(qt+1 − q) +
mt+1

1 + η
] +

1− φδ
1 + η

(qt − q) +
mt

1 + η

For the next step, we substitute out for et+2 in the same way.
If we keep doing this, we will end up with an infinitely long pair of sums in qt

and mt. OR eliminate the term in the infinitely far out nominal exchange rate
e∞ assuming this to be zero. [An exercise to think through why and whether
it’s justified].
This gives us [14]:

et − q =
1

1 + η

∞∑
s=t

(
η

1 + η
)s−tms +

1− φδ
1 + η

∞∑
s=t

(
η

1 + η

)s−t
(qs − q)

To carry out our thought experiment of what happens following a once and
for all increase in the money stock, we should impose that mt is constant. Then
compare the expression for et that we get comparing two different constantmt’s.
Constant money simplifies this equation to OR’s equation [15]

et − q = m+
1− φδ
1 + η

∞∑
s=t

(
η

1 + η

)s−t
(qs − q)

[Verified in an exercise for you].
We now substitute in our solution for (qs − q), which recall was

qs − q = (1− ψδ)s−t(qt − q)
in order to get the equation for the ‘saddle path’ in OR’s figure 9.5 (for

example), equation [16].
The first step is:

et − q = m+
1− φδ
1 + η

(qt − q)
∞∑
s=t

(
η

1 + η

)s−t
(1− ψδ)s−t

And then, with a bit of algebra, namely using the formula for a geometric
sum to evaluate the summation term, and then simplifying the factor that leaves
us with multiplying the term in the deviation of the real exchange rate from its
equilibrium, we get the saddle path, [16]:

et − q = m+
1− φδ

1 + ψδη
(qt − q)
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It’s an exercise for you to verify these steps.
This is our solution for the exchange rate for given values of the money stock.

We are now in a position to assess whether we get overshooting or not.
Note that we start from our initial steady state rest point:

et = m+ q

Noting that p = m.
And we will increase the long run money stock from m to m′.
This will take us to a new long run rest point for the exchange rate:

e′ = m′ + q

Note that the real exchange rate equilibrium q does not move, since this
model displays money neutrality in the long run; real things are not affected
by monetary things in the long run. The real exchange rate that delivers full
employment is not affected by increasing the money stock level.
So the question is, does the exchange rate in the interim, between moving

from its initial rest point to its new long run rest point, display overshooting?
OR (somewhat confusingly) label variables that represent values the moment

after the money shock has hit.
We know that:

q0 = e0 −m

Because prices, which are momentarily fixed, stay at p0 = m.
So let’s take our saddle path equation for et, substitute out for e0 on the

LHS, and on the RHS put in m′ instead of m. Then solve for q0, and then,
given q0 we can find e0.

q0 +m = m′ + q +
1− φδ

1 + ψδη
(q0 − q)

Collecting terms in q0 and q we get:

q0

(
1− 1− φδ

1 + ψδη

)
= (m′ −m) + q

(
1− 1− φδ

1 + ψδη

)
Noting that:(

1− 1− φδ
1 + ψδη

)
=

1 + ψδη

1 + ψδη
− 1− φδ

1 + ψδη
=
φδ + ψδη

1 + ψδη

We can divide through by the term on the RHS there, so that our equation
for q0 simplifies to the first equation in OR after equation 16

q0 = (m′ −m)
1 + ψδη

φδ + ψδη
+ q

Substituting in for q0 = e0−m we get an equation for the nominal exchange
rate the moment after the shock hits, and this is given by:
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e0 = m+ (m′ −m)
1 + ψδη

φδ + ψδη
+ q

So, we now know the long run value for the nominal exchange rate after the
shock:

LR: e′ = m′ + q

And the short run value e0. We can indeed show that:

e0 = m+ (m′ −m)
1 + ψδη

φδ + ψδη
+ q > m′ + q

Provided this condition holds:

1 > φδ

And it’s an exercise just to derive that condition.
That’s it. We proved overshooting holds for some conditions.
To recap. Dornbusch started out trying to explain what he and others saw

was the relative volatility of nominal exchange rates compared to the things they
thought ought to determine them in the long run [relative money supplies]. He
made the assumption that prices are sticky in the short run. He put together
a money demand curve, and aggregate demand relation for goods, and an open
economy version of the old expectations-augmented Phillips Curve.
This model is boiled down into two difference equations in the nominal and

real exchange rate.
We were able to solve these to figure out an equation for the saddle path.

That then told us what happens to the nominal exchange rate the moment after
the money shock hits, but before prices have had a chance to move. We then
compared that to where we knew that the exchange rate would end up in the
long run and saw that the exchange rate overshot.
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