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Announcements

Quiz 3 available today starting at 4pm.

Optional/extra credit HW released today, due next Friday!

Submission: written/typed answers uploaded to Canvas.

Topics today

1. DSGE question
2. Open Economy question
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DSGE question

Suppose output, the price level, and money in an economy are given by

yt = y + b(mt − Et−1(mt))

pt = Et−1(mt) + (1− b)(mt − Et−1(mt))

mt = λ+ ρ0εt + ρ1εt−1

where yt is output, pt is the price level, mt is money, and y , λ, ρ0, ρ1, and
b are constants. Lower case variables are in logs, and the shocks εt are
mean zero and independent over time.
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DSGE question

a) Find the level of output in this economy.

We first find the expected value of money in this economy

Et−1(mt) = Et−1(λ+ ρ0εt + ρ1εt−1)

= Et−1(λ) + Et−1(ρ0εt) + Et−1(ρ1εt−1)

= λ+ ρ0Et−1(εt) + ρ1Et−1(εt−1)

= λ+ ρ0 · 0 + ρ1εt−1

= λ+ ρ1εt−1

which we substitute into the equation for output

yt = y + b(mt − Et−1(mt))

= y + b(λ+ ρ0εt + ρ1εt−1 − (λ+ ρ1εt−1))

= y + bρ0εt
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DSGE question

b) Find the level of inflation in this economy.

We first compute the price level and its lagged value

pt = Et−1(mt) + (1− b)(mt − Et−1(mt))

= λ+ ρ1εt−1 + (1− b)(λ+ ρ0εt + ρ1εt−1 − (λ+ ρ1εt−1))

= λ+ ρ1εt−1 + (1− b)ρ0εt

pt−1 = λ+ ρ1εt−2 + (1− b)ρ0εt−1

which allows us to find inflation

πt = pt − pt−1

= λ+ ρ1εt−1 + (1− b)ρ0εt − (λ+ ρ1εt−2 + (1− b)ρ0εt−1)

= (1− b)ρ0εt + (ρ1 − (1− b)ρ0)εt−1 − ρ1εt−2
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DSGE question

c) What should the Fed choose for ρ0 and ρ1 if its goal is to maintain
output stability?

The variance of output is given by

Var(yt) = Var(y + bρ0εt)

= Var(bρ0εt)

= b2ρ20Var(εt)

= b2ρ20σ
2
ε

which is minimized by choosing ρ∗0 = 0 and allowing ρ∗1 to take any value.
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DSGE question

d) What should the Fed choose for ρ0 and ρ1 if its goal is to maintain
inflation stability?

The variance of inflation is given by

Var(πt) = Var((1− b)ρ0εt + (ρ1 − (1− b)ρ0)εt−1 − ρ1εt−2)

= Var((1− b)ρ0εt) + Var((ρ1 − (1− b)ρ0)εt−1) + Var(ρ1εt−2)

= (1− b)2ρ20Var(εt) + (ρ1 − (1− b)ρ0)2Var(εt−1) + ρ21Var(εt−2)

= σ2ε
[
(1− b)2ρ20 + (ρ1 − (1− b)ρ0)2 + ρ21

]
where we have used the fact that the shocks are independent over time to
compute the variance of a sum as the sum of variances. We see that the
variance of inflation is minimized by choosing ρ∗0 = 0 and ρ∗1 = 0.

e) What should ρ0 and ρ1 be to have both output and inflation stability?

We should choose ρ∗0 = 0 and ρ∗1 = 0 given parts c and d.
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Open Economy question

Consider two open economies A and B. Assume perfect capital mobility,
that the law of one price holds, and that the velocity of money is constant
in both economies. The growth rates of real output are gYA = 3% and
gYB = 5% in each country. The central bank expands money supply at
gMA = 4% in country A and gMB = 5% in country B.

a) Find the rate of inflation in each country.

Recall that
PiYi = Mivi

in country i = A,B, where vi is the velocity of money, and the rate of

inflation is πi := Ṗi
Pi

.
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Open Economy question

a) Find the rate of inflation in each country.

Inflation is the growth rate of prices, which we compute by
log-differentiating the given equation:

PiYi = Mivi

ln(Pi ) + ln(Yi ) = ln(Mi ) + ln(vi )

Ṗi

Pi
+

Ẏi

Yi
=

Ṁi

Mi
+

v̇i
vi

πi =
Ṁi

Mi
+

v̇i
vi
− Ẏi

Yi

which implies that πA = 0.04 + 0− 0.03 = 0.01 and
πB = 0.05 + 0− 0.05 = 0 since the velocity of money is zero.
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Ẏi

Yi
=

Ṁi
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Open Economy question

b) Find the rate of expansion of nominal output in each country.

Recall that nominal output is given by nom(Yi ) := PiYi in country
i = A,B. Log-differentiating gives

nom(Yi ) = PiYi

ln(nom(Yi )) = ln(Pi ) + ln(Yi )

˙nom(Yi )

nom(Yi )
=

Ṗi

Pi
+

Ẏi

Yi

gnom(Yi) = πi + gYi

which implies that gnom(YA) = 0.01 + 0.03 = 0.04 and
gnom(YB) = 0 + 0.05 = 0.05.
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Ẏi

Yi

gnom(Yi) = πi + gYi

which implies that gnom(YA) = 0.01 + 0.03 = 0.04 and
gnom(YB) = 0 + 0.05 = 0.05.

Elird Haxhiu ECON 402 Discussion June 10, 2022 10 / 12



Open Economy question

b) Find the rate of expansion of nominal output in each country.

Recall that nominal output is given by nom(Yi ) := PiYi in country
i = A,B. Log-differentiating gives

nom(Yi ) = PiYi

ln(nom(Yi )) = ln(Pi ) + ln(Yi )

˙nom(Yi )

nom(Yi )
=

Ṗi
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Ẏi

Yi

gnom(Yi) = πi + gYi

which implies that gnom(YA) = 0.01 + 0.03 = 0.04 and
gnom(YB) = 0 + 0.05 = 0.05.

Elird Haxhiu ECON 402 Discussion June 10, 2022 10 / 12



Open Economy question

b) Find the rate of expansion of nominal output in each country.

Recall that nominal output is given by nom(Yi ) := PiYi in country
i = A,B. Log-differentiating gives

nom(Yi ) = PiYi

ln(nom(Yi )) = ln(Pi ) + ln(Yi )

˙nom(Yi )

nom(Yi )
=

Ṗi
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Open Economy question

c) How does the nominal exchange rate evolve over time?

Let ε := $US
$FOR

be the nominal exchange rate, or the units of domestic
currency needed to purchase 1 unit of foreign currency. Dividing each
currency by its price level gives

εR = ε
PB

PA
⇔ 1 = ε

PB

PA
⇔ ε =

PA

PB

where the law of one price implies that εR = 1.

We then log-differentiate

ln(ε) = ln(PA)− ln(PB)

ε̇

ε
=

ṖA

PA
− ṖB

PB

gε = πA − πB

which implies that gε = 0, 01− 0 = 0.01.
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Open Economy question

d) How does the real exchange rate evolve over time?

Under the assumption that the law of one price holds, the real exchange
rate is equal to 1 and never changes.
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