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Before turning to a careful analysis of the operation of monetary policy it is necessary to use
what has been learned in earlier Topics to put together a basic two-country model that can
be used for our subsequent analysis. Our model will be a slight extension the one developed
in Chapter 13 of John E. Floyd, Interest Rates, Exchange Rates and World Monetary Policy,
Springer-Verlag, 2010.

The model consists of nine equations presented below, where all variables but in-
terest rates are in logarithms. First we have the three equations determining world
asset equilibrium

mt = pt + ψt + η rt + η (Et−1pt+1 − Et−1pt) + ϵ yt (1)

m̃t = p̃t + ψ̃t + η̃ r̃t + η̃ (Et−1p̃t+1 − Et−1p̃t) + ϵ̃ ỹt (2)

rt = r̃t + ρt − (Et−1qt+1 − Et−1qt) (3)

where m , p , y and q are the logarithms of the nominal money supply, the price level, the
level of real income, and the real exchange rate, r is the real interest rate, ρ is the risk
premium on domestic assets, ψ is a shift variable, and Et denotes the expected level in
period t of the variable that follows, with the ˜ on top of variables denoting the rest-of-world
as opposed to domestic versions. The parameters ϵ and ϵ̃ are the positive domestic and
foreign income elasticities of demand for money, and η and η̃ are the negative domestic and
foreign interest semi-elasticities of demand for money, defined as the relative change in the
quantity of money demanded divided by the absolute change in the nominal interest rate. The
first equation is the domestic demand function for money and the second is the
rest-of-world demand function for money. If both parts of the world are holding
their desired money stocks, the world demand for the aggregate stock of non-
monetary assets will also equal the supply. The third equation completes world
asset equilibrium by establishing the real interest rate differential at which the
desired mix of domestic and foreign non-monetary assets world residents wish to
hold is equal to the actual mix of domestic and foreign non-monetary assets in
existence. The equilibrium real interest rate differential will depend on the risks of
holding domestic as compared to foreign assets and the expected rate of increase
in the real exchange rate which is the relative price of domestic output in terms of foreign
output and the corresponding levels of domestic relative to foreign asset returns. Note also
that the underlying domestic and rest-of-world nominal interest rates, on which the demands
for money depend are rt + (Et−1pt+1 −Et−1pt) and r̃t + (Et−1p̃t+1 −Et−1p̃t) respectively.



The fourth equation—the definition of the real exchange rate—is simply the re-
lationship between the real and nominal exchange rates and domestic and rest-of-world price
levels, all in logarithms,

qt = pt + πt − p̃t (4)

where π is the logarithm of the nominal exchange rate, defined as the foreign currency price
of domestic currency.

The fifth and sixth equations impose the condition as to whether the two economies
are operating at less-than-full-employment or full-employment, specifying nothing
about the path by which they they move from the former state to the latter one and focusing
attention strictly upon the two extremes.

p̃t = 0 or ỹt = ỹft (5)

pt = 0 or yt = yft (6)

with the left-most equalities holding under less-than-full-employment conditions with the price
levels normalized at unity, making their logarithms zero, and the right-most equalities holding
under price flexibility and full employment.

Long-term goods market equilibrium reduces simply to the condition that the real exchange
rate q is at its full-employment level qf and real interest rates are at their full-employment
levels rft and r̃ft when yt = yft and ỹt = ỹft in (5) and (6) above.

The seventh and eighth equations are the conditions of short-term real goods
market or output flow equilibrium, from which long-term equilibrium can be de-
rived, in the domestic and rest-of-world economies respectively.

yt − yft =
1

ϕ
(rt − rft) + ξt +

(1− s)

s σ
(qt − qft) +

(1− s)

s
µ̃ (ỹt − ỹft) (7)

ỹt − ỹft =
1

ϕ̃
(r̃t − r̃ft) + ξ̃t −

s

(1− s)σ
(qt − qft) +

s

(1− s)
µ (yt − yft) (8)

where s is the share of domestic output in total world output, making s / (1− s) the ratio of
domestic output to foreign output, σ < 0 is the elasticity of the real exchange rate with respect
to an increase in domestic output or decline in foreign output holding the other country’s output
constant, when the two economies are of equal size, µ > 0 and µ̃ > 0 are the domestic and
foreign elasticities of demand for non-home output in response to a change in home real income,
ξt and ξ̃t are domestic and rest-of-world exogenous real shock variables and ϕ < 0 and ϕ̃ < 0
are the reciprocals of the semi-elasticities of outputs with respect to interest rates along these
domestic and foreign curves which we will designate as GG curves in graphical analysis. These
coefficients are negative because, even if capital goods are produced at constant cost in terms
of consumer goods, the costs of adapting new capital to the existing stock are likely to increase
with the magnitude of the flow of additions. The terms s and (1− s) appear in the right-most
terms of the above two equations because, as the home economy becomes tiny, an increase in
its income will have a trivial effect on rest-of-world income even if µ̃ or µ , as the case may be,
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is of substantial magnitude. As the two economies become of equal size, however, an increase
in each country’s output will affect the other country’s output in the proportion µ̃ or µ , as the
case may be. And as one country becomes tiny, the effect of an expansion of its output on the
other country’s output will approach zero. And these terms appear in the coefficients the real
exchange rate variables because as a country becomes larger relative to the rest of the world a
rise in its real exchange rate (i.e., the relative price of its output) reduces the demand for its
output by increasingly smaller relative amounts while the reduction in the demand for the other
country’s output becomes larger and larger in relative terms. As the two countries become of
equal size, the relative changes in their outputs will be idential in magnitude though opposite in
sign. A traditional macroeconomist might name the GG curve IS, although in our analysis the
negative slope arise entirely from increasing marginal adjustment costs of new investment and
no Keynesian multiplier effects need be present. The ninth equation specifies simply that

world output is the sum of the domestic and rest-of-world outputs. Given that the
outputs are expressed in logarithms, this output measure takes the form of a weighted average
of their logarithmic values

y∗t = s yt + (1− s) ỹt (9)

As s approaches 0.5 and the two economies become equal in size, equations (7) and (8) reduce
to

yt − yft =
1

ϕ
(rt − rft) + ξt +

1

σ
(qt − qft) + µ̃ (ỹt − ỹft) (10)

and

ỹt − ỹft =
1

ϕ̃
(r̃t − r̃ft) + ξ̃t −

1

σ
(qt − qft) + µ yt − yft) (11)

Under the assumption that changes in the risk premium on domestic assets and the expected
future rate of change in the real exchange will affect actual and full-employment interest rates by
the same amount regardless of whether there is full-employment, the deviations of the domestic
and foreign interest rates from their full-employment levels will be the same so that, letting the
foreign interest rate represent the world interest rate, the deviation of world output from full
employment can be expressed as

y∗t − y∗ft = s (yt − yft) + (1− s) (ỹt − ỹft)

=

[
s

ϕ
+

1− s

ϕ̃

]
(r̃t − r̃ft) + [(1− s)− s] (qt − qft) + (1− s)µ (ỹt − ỹft)

+ s µ̃ (yt − yft) + s ξt + (1− s) ξ̃t (12)

which, dropping the time subscripts and assuming for simplicity that ϕ = ϕ̃ , becomes

(y∗ − y∗f ) =
1

ϕ
(r̃ − r̃f ) + (1− 2 s) (qt − qft) + (1− s)µ (ỹt − ỹft) + s µ (yt − yft)

+ s ξ + (1− s) ξ̃ (13)
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Note that as s approaches 0.5, the term (qt − qft) disappears implying that changes in the
real exchange rate do not affect world output in so far as the two countries’ outputs move in
the same proportion in opposite directions.

Shifting the change in the real interest rate to the left of the equality, reduces this expression
to

(r̃ − r̃f ) = ϕ (y∗ − y∗f )− ϕ (1− 2s) (qt − qft)− (1− s)ϕµ (ỹt − ỹft)− s ϕ µ̃ (yt − yft)

−ϕ s ξ − ϕ (1− s) ξ̃ (14)

This equation gives the world GG curve, which is the horizontal sum of the individual
countries’ GG curves

r − rf = ϕ (y − yf )− ϕ ξ − (1− s)ϕ

s σ
(q − qf )−

ϕ (1− s) µ̃

s
(ỹ∗ − ỹ∗f ) (15)

and

r̃ − r̃f = ϕ̃ (ỹ − ỹf )− ϕ̃ ξ̃ +
s ϕ̃

σ (1− s)
(q − qf ) − ϕ̃ s µ

(1− s)
(y∗ − y∗f ). (16)

To write the world GG curve (13) in the form where only the actual world output level y∗

appears on the left side of the equality we must add y∗f to both sides to obtain

y∗ =
1

ϕ
(r̃ − r̃f ) + (1− 2 s) (qt − qft) + (1− s)µ (ỹt − ỹft) + s µ (yt − yft)

+ s ξ + (1− s) ξ̃ + y∗f (17)

which must be further modified to separate (r̃ − r̃f ) as follows

y∗ =
1

ϕ
r̃ + (1− 2 s) (qt − qft) + (1− s)µ (ỹt − ỹft) + s µ (yt − yft)

+ s ξ + (1− s) ξ̃ + [y∗f − 1

ϕ
r̃] (18)

to make it compatible with the world AA curve which we will now construct.

The domestic and rest-of-world AA curves can be constructed by rearranging equations (1)
and (2) to move the interest rate variables to the left sides.

r =
1

η
(m− p− ψ)− Eṗ −

ϵ

η
y (19)

r̃ =
1

η̃
(m̃− p̃− ψ̃)− E˜̇p −

ϵ̃

η̃
ỹ (20)

where Eṗ , E˜̇p , and Eq̇ below, are the expected rates of change of the domestic and rest-of-
world price levels and the real exchange rate between the current period and the next. When
the domestic economy is a tiny fraction of the world, its AA-GG graph must also contain a
horizontal rZ line, derived from equation (3),

r = r̃ + ρ−Eq̇ (21)
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that specifies the level of the real interest rate world asset holders will pay to hold domestic
assets.

To construct the world AA curve, we must first transform equations (1) and (2) to put the
real income variables on the left sides and then substitute (3) to eliminate r .

y =
1

ϵ
(m− p− ψ)− η

ϵ
r̃ − η

ϵ
(ρ+ Eṗ − Eq̇) (22)

ỹ =
1

ϵ̃
(m̃− p̃− ψ̃)− η̃

ϵ̃
r̃ − η̃

ϵ̃
E ˙̃p (23)

Substitution of these two equations into equation (9) yields

y∗ = s y + (1− s) ỹ =
s

ϵ
(m− p− ψ) +

1− s

ϵ̃
(m̃− p̃− ψ̃)

−
(
s η

ϵ
+

(1− s) η̃

ϵ̃

)
r̃ − s η

ϵ
(ρ+ Eṗ − Eq̇)−

(1− s) η̃

ϵ̃
E ˙̃p (24)

which, without changing any of the conclusions that will be subsequently drawn from this
analysis, can be simplified by assuming that ϵ = ϵ̃ and η = η̃. This reduces the above equation
to

y∗ =
s

ϵ
(m− p− ψ) +

1− s

ϵ
(m̃− p̃− ψ̃)− η

ϵ
r̃

−s η
ϵ

(ρ+Eṗ − Eq̇)−
(1− s) η

ϵ
E ˙̃p (25)

which can now be rearranged to put the interest rate variable r̃ on the left side

r̃ =
s

η
(m− p− ψ) +

1− s

η
(m̃− p̃− ψ̃)− ϵ

η
y∗

− s (ρ+ Eṗ − Eq̇)− (1− s)E˜̇p (26)

to represent the world AA curve as the horizontal sum of the individual countries’ AA curves.
The world-determined level of the domestic real interest rate can be obtained by substituting
this equation into equation (21).

Under flexible exchange rates the nine equations (1), (2), (3), (4), (5), (6), (7),
(8), and (9) solve for the nine variables r , r̃ , p , p̃ , y , ỹ , y∗ , q and π at any point
in time, with the logarithms of the price levels being fixed at zero under less-than-
full employment and domestic and foreign outputs being fixed at their exogenous
full-employment levels when the price levels are flexible. When the exchange rate
is fixed and π therefore becomes exogenous, the nominal money supply of the
country that is fixing the exchange rate becomes an endogenous variable.

Under conditions of price level flexibility and full-employment, substitution of equation (3)
and the conditions y = yf and ỹ = ỹf generated by equations (5) and (6) into equations (7)
and (8) produce values of r̃ and q equal to r̃f and qf respectively. Equations (1), (2), (3) and
(4) then reduce to the following three-equation system determining the domestic and foreign
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price levels and the nominal exchange rate when the actual levels of output, the real exchange
rate and the foreign real interest rate are replaced by their full-employment levels.

p = (m− ψ) − η (r̃f + ρ− Eq̇ + Eṗ)− ϵ yf (27)

p̃ = (m̃− ψ̃)− η̃ (r̃f + E˜̇p)− ϵ̃ ỹf (28)

π = qf − p+ p̃ (29)

Under conditions where the price levels cannot change and domestic and foreign outputs
can therefore deviate from their full-employment levels we can combine equations (18) and
(25) to obtain the equilibrium level of the world real interest rate, which we represent by the
rest-of-world interest rate r̃ .

r̃ =
s ϕ

ϵ+ ϕ η
(m− p− ψ) +

(1− s)ϕ

ϵ+ ϕ η
(m̃− p̃− ψ̃)− s ϕ η

ϵ+ ϕ η
(ρ+Eṗ − Eq̇)

− (1− s)ϕ η

ϵ+ ϕ η
E ˙̃p − s ϕ ϵ

ϵ+ ϕ η
ξ − (1− s)ϕ ϵ

ϵ+ ϕ η
ξ̃ − ϕ ϵ

ϵ+ ϕ η
[yf − 1

ϕ
r̃f ] (30)

This equation can then be substituted into equations (22) and (23) to obtain the equilibrium
levels of domestic and foreign income.

y =
1

ϵ

(
1− η s ϕ

ϵ+ ϕ η

)
(m− p− ψ)− (1− s)ϕ η

ϵ (ϵ+ ϕ η)
(m̃− p̃− ψ̃)

−η
ϵ

(
1− s ϕ η

ϵ+ ϕ η

)
(ρ+ Eṗ − Eq̇) +

η

ϵ

(1− s)ϕ η

ϵ+ ϕ η
E˜̇p

+
s ϕ η

ϵ+ ϕ η
ξ +

(1− s)ϕ η

ϵ+ ϕ η
ξ̃ +

ϕ η

ϵ+ ϕ η
[yf − 1

ϕ
r̃f ] (31)

ỹ =
1

ϵ

(
1− η (1− s)ϕ

ϵ+ ϕ η

)
(m̃− p̃− ψ̃)− s ϕ η

ϵ (ϵ+ ϕ η
(m− p− ψ)

+
η

ϵ

s ϕ η

ϵ+ ϕ η
(ρ+ Eṗ −Eq̇)−

η

ϵ

(
1− (1− s)ϕ η

ϵ+ ϕ η

)
E˜̇p

+
s ϕ η

ϵ+ ϕ η
ξ +

(1− s)ϕ η

ϵ+ ϕ η
ξ̃ − ϕ η

ϵ+ ϕ η
[ỹf − 1

ϕ
r̃f ] (32)

Since η ϕ/(ϵ+ϕ η) , s and (1−s) are all less than unity, and it is reasonable to believe that the
income elasticity of demand for money ϵ is in the neighborhood of unity, it is clear from these
equations that under flexible exchange rates a monetary expansion in one country
will lower the world real interest rate and increase that country’s output and reduce
the output of the other country in the short-run. The negative effect on the world
real interest rate and output in the other country will disappear as the expanding
country becomes infinitesimal in size. Positive real shocks, possibly due to properly
chosen and implemented fiscal policy, in either country will raise the world interest
rate and increase output at home and abroad, with these output and interest
rate effects declining to zero as the expanding country becomes infinitesimal in
size. Under flexible exchange rates the equilibrium levels of world interest rates
and output depend entirely on the conditions of stock or monetary equilibrium.
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The function of real output or flow equilibrium is to determine the equilibrium
magnitude of the real exchange rate which under short-run conditions where the
price levels are fixed and have logarithmic values equal to zero becomes equal to
the nominal exchange rate. By subtracting the foreign GG curve equation (16) from the
domestic GG curve equation (15) we obtain the following equation determining the real and
nominal exchange rate.

π = q = σ (y − ỹ) − σ (ξ − ξ̃) + [qf − σ (yf − ỹf )] (33)

A domestic monetary expansion will therefore cause the domestic real exchange rate to fall
since domestic output will increase and, if the domestic economy is not tiny, foreign output will
decline. And foreign monetary expansion will cause the domestic real and nominal exchange
rates to rise as a consequence of the resulting increase in foreign output and, where the foreign
economy is of some size relative to the domestic one, there will be a decrease in domestic income.
As can be seen from equation (30), a positive real shock in either the domestic or
foreign economy will increase the world interest rate if the expanding economy is
a sufficiently large fraction of the world economy. And, as can be seen from (31)
and (32), outputs in both countries will also rise in equal proportion so that the
equilibrium real and nominal exchange rates of the expanding country will rise
in equation (33). If the expanding country is extremely small, both countries’
outputs will remain unchanged, with the expanding country’s output shock being
neutralized by a rise in its nominal and real exchange rates.

Overshooting effects on the exchange rate when it is flexible will depend on the
magnitude of σ, the inverse of which is the elasticity of the response of domestic
real output to a change in the real exchange rate. If in the very short run this
response elasticity is very low, σ will be very high and the resulting exchange rate
movement associated with the domestic output shock will be enormous—infinite if
output cannot change. We assume here for analytical simplicity that changes in the exchange
rate do not cause domestic prices in domestic currency to change—that is, there is pricing to
market.

Now let us assume that the domestic authorities fix the nominal exchange rate.
The level of domestic output will now be determined by equation (33) with the
domestic money supply being endogenously determined as the country’s authorities
buyand sell foreign currency for domestic currency to maintain the exchange rate
parity. Domestic monetary shocks to output and employment will be impossible
in the short-run. Foreign positive money shocks, on the other hand, will cause
the world real interest rate to fall and be accompanied by an equivalent expansion
in domestic resident’s desired money holdings with an equivalent expansion of
actual money holdings being provided by the domestic authorities to maintain the
fixed exchange rate. Foreign monetary expansion will thus have positive short-
run effects on output in both economies since, unless the expanding economy is
tiny, it will cause the world money supply to increase. The effects of real shocks
follow directly from equation (33). A positive domestic shock will cause domestic
output and income to rise and a positive foreign shock will cause foreign output
and income to rise.
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The overall conclusion here is that domestic monetary shocks affect output and
employment in the short-run under a flexible exchange rate but have no effect un-
der a domestically fixed exchange rate. And domestic real shocks affect output and
employment under a fixed exchange rate but not under a flexible exchange rate.
Foreign monetary shocks, on the other hand, affect domestic output and foreign
output in the same direction under a domestically fixed exchange rate. When the
exchange rate is flexible, however, and the domestic money supply is unchanged,
those foreign monetary shocks affect domestic and foreign output in opposite di-
rections. Foreign real shocks have the opposite effect. When the exchange rate is
fixed domestically, the interest rate effects of those shocks cause domestic output
to move in the opposite direction to foreign output while, when the exchange rate
is flexible, and the domestic money stock unchanged, domestic and foreign output
and employment move in the same direction in response to foreign real shocks.

It turns out that the above arguments are very much easier to understand using diagram-
matic analysis. Accordingly, we now reproduce and extend the above conclusions using analysis
based on the domestic and rest-of-world GG and AA curves. To start, consider the effects
of monetary shocks in a small open economy under flexible exchange rates with less than full
employment.
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Under a flexible exchange rate, given the world real interest rate, the level of domestic output
is determined entirely by domestic asset equilibrium as given by equation (19). This is where
the AA curve crosses the r*Z line in the Graph above. An adjustment of the real and nominal
exchange rates automatically occurs to shift the GG curve to where it passes through the
intersection of AA and r*Z. In the short run when prices cannot adjust, the level of income
and employment is determined by that intersection. Monetary shocks will clearly affect the
levels of output and employment through their effects and the nominal and real exchange rates.

In the long run when price level adjustments can occur, as shown in the Graph above, they
will shift the AA curve until it crosses through the intersection of the r*Z line with the vertical
full-employment line. The nominal and real exchange rates will automatically adjust until the
GG curve also passes through that intersection. Monetary shocks will affect the price level but
not the real exchange rate, with the nominal exchange rate adjusting in proportion to the price
level. This can be seen from equation (29) where the full-employment real exchange rate is not
changed by the monetary policy.
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Real shocks under flexible exchange rates and less-than-full employment are analysed in the
Graph above. Since short-run equilibrium under flexible exchange rates occurs where the AA
curve crosses the r*Z line, real shocks can have no effects on output, employment or prices.
when the exchange rate is flexible. If the demand and supply of money are constant, the real
and nominal exchange rates will automatically adjust to offset any shocks to the GG curve
whether they occur due to technological change, expectations, fiscal policy or other factors.
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When the exchange rate is fixed, as shown in the above Graph, short-run equilibrium is de-
termined by the GG curve and the rZ line. The domestic money supply and demand do not
enter directly as determinants of flow equilibrium. To the extent that the AA curve does not
also pass through that intersection there will be an excess supply or demand for money and
the authorities will have to sell or buy foreign exchange reserves to maintain the nominal ex-
change rate at its fixed parity, thereby shifting the AA curve to pass through the GG–r*Z
intersection. Monetary policy will thus be impotent under fixed exchange rates.
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Under full employment conditions with a fixed exchange rate, the domestic price level will
adjust in response to excess supply or demand for domestic output with the real exchange
rate changing along with it, shifting the GG curve until it passes through the r*Z line at the
full-employment level of output. The monetary authorities will then have to buy or sell foreign
exchange reserves, or change the stock of money in some other fashion, until the AA curve also
passes through that intersection. When the exchange rate is fixed, monetary policy is ineffective
in controlling domestic inflation.
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When the exchange rate is fixed, real shocks will lead to shifts in the GG curve and the
equilibrium level of output and income which will be determined by the intersection of that
curve with the r*Z line. The authorities will be forced to appropriately change the money
supply to shift the AA curve to pass through that intersection. Fiscal policy, to the extent
that it appropriately shifts the GG curve, will be effective under fixed exchange rates. When
output is at its full-employment level, real shocks will lead to an adjustment of the real exchange
rate through changes in the domestic price level to make the GG curve pass through the r*Z
line at the full-employment level of output. The authorities will then be required to adjust the
nominal money supply by purchasing or selling foreign exchange reserves, or by other methods,
until the AA curve passes through the GG–r*Z intersection at the full-employment level of
output.

Utilizing the fact that the world AA and GG curves are the sum of the corresponding
curves in the domestic and rest-of-world economies, we can now extend the analysis to the case
where both of the two economies of equal size. The effects of a positive monetary shock in one
of the two countries under exchange rate-flexibility are shown in the Figure below.
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The world interest rate falls by about half as much as would be the case if the country
expanding its money supply made up the entire world. This fall in the world interest rate
increases the quantity of money demanded in the other country. If that country
holds its money supply constant, the excess demand for money will prompt an
attempted sale of assets abroad and appreciation of its real and nominal exchange
rates, which will reduce its output, a move in the opposite direction to that in the
expanding country. The real exchange rate of the expanding country thus declines and that
of the other country appreciates by the same amount, shifting output and employment to the
expanding country, further augmenting the increase in that country’s output that results from
the the fall in the real interest rate.

In the long run, the price level of country B will rise, shifting that country’s AA curve
back to its original level. As the real interest rate rises the leftward pressure on country A’s
GG curve, and the corresponding rightward pressure on B’s GG curve will be eliminated, and
the levels of both country’s outputs, the real exchange rate and the real interest
rate will return to their original full-employment levels. The price level in country
B will rise in proportion to the original excess money supply shock, with that
country’s nominal exchange rate depreciating in the same proportion. The price
level in country A will remain unchanged.
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Now consider the case where the country not experiencing the money shock holds the
nominal exchange rate constant. The result is shown in the Figure below.

The excess demand for money in the the country fixing the exchange rate results in a sale
of assets abroad which that country’s monetary authority has to finance by purchasing foreign
exchange reserves to keep the domestic currency from appreciating. This increases the domestic
money supply, further shifting the world AA curve to the right and further lowering the world
interest rate. This process continues until the money supply in the country fixing the
exchange rate has increased by roughly the same amount as that in the expanding
country, given that the countries are of equal size. By fixing its exchange rate
country A ends up adopting the same monetary policy as that in country B, which
can be referred to as the key-currency country.

In the long run, the price levels in both countries will rise in proportion to the
increase in both countries’ and the world money stocks, resulting in returns of the
real interest rate, the real exchange rate, outputs and incomes to their original
full-employment levels.
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Now consider the effect of a real shock in one of the countries when the exchange rate is
allowed to float freely.

The positive short-term real shock in country B shifts that country’s GG curve to the
right, and the world GG curve to the right by half that amount, increasing the world interest
rate. It also shifts country A’s GG curve slightly to the right due to the fact that country
B’s imports from country A will increase. At the higher interest rate, country A’s residents
will choose to hold less money at their initial level of income. They will attempt to purchase
assets abroad, creating an excess supply of the domestic currency on the world market and
a consequent devaluation of the nominal and real exchange rates. This will shift country A’s
GG curve to the right, and country B’s GG curve to the left by the same amount. The new
short-term equilibrium will occur when both country’s GG curves cross their unchanged AA
curves at the new world interest rate. Outputs in both countries increase as a result of
the positive real shock in country A. This contrasts with the case of a short-term
monetary shock which caused the outputs in the two countries to move in opposite
directions under exchange-rate flexibility.

In the long run, both countries’ price levels will increase, shifting their AA
curves, and the world AA curve to the left until the latter curve intersects the
vertical world full-employment line at point a. Given unchanged nominal money
supplies, the relative price levels of the two countries will adjust so that both their
AA curves pass through their vertical full employment lines at the equilibrium
world real interest rate. And the nominal and real exchange rates will adjust until
both countries’ GG curves also pass through their vertical full-employment lines
at the equilibrium world real interest rate. Keep in mind that we are assuming that the
expected inflation rates in both countries are unaffected so that their nominal interest rates do
not change relative to their real interest rates and thereby affect their residents’ desired money
holdings.
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Now let us assume that, in the presence of the above real shock in country B, country A’s
authorities maintain a fixed nominal exchange rate.

The reduction in the quantity of money demanded by the residents of country A as a result of
the rise in the interest rate leads them to buy assets abroad, forcing their government to reduce
foreign exchange holdings and thereby take domestic money out of circulation. This shifts that
country’s AA curve to the left until it passes through the intersection of the country’s new
higher GG curve with the higher world interest rate. Since country A’s GG curve will shift to
the right by only a tiny amount in relation to the rightward shift of country B’s GG curve, the
short-run effect of the positive real shock in country B will be to reduce country
A’s output. In contrast to the flexible exchange rate case, the real shock in country
B will cause the outputs of the two countries to move in opposite directions in the
short run.

In the long run, the price level of country B will rise until the world AA curve passes
through the point a and the world interest rate has further risen correspondingly. In long-run
equilibrium, country B’s AA curve must also pass through its vertical full-employment line,
and the same must be true for country A. The price level of country A will have to fall relative
to the price level of country B to sufficiently reduce country A’s real exchange and thereby shift
its domestic GG curve to the right and country B’s GG curve to the left so that they both
pass through the respective vertical full-employment output lines. It is not clear whether
country A’s price level will fall or rise relative to its original level—equilibrium
requires only that it fall sufficiently relative to the price level of country B. The net
effect will depend on the magnitudes of the underlying parameters.

Suppose now that the world is on a gold standard. Assume that a situation arises where
the residents of county A have to give, as a reparation, a quantity of gold to the
residents of country B. The result is shown in the Figure below. The shift of gold stock
creates an excess demand for money in country A and an excess supply of money in country B.
As a result, B-residents buy non-monetary assets from A-residents with their excess
monetary gold holdings and the world goes back to its old equilibrium although
the wealth effect of the ultimate transfer of asset ownership from A-residents to

17



B-residents could result in a slight increase in the long-run levels of consumption
and investment in country B relative to country A that is not shown on the Graph.

Suppose alternatively that there is a gold discovery in country A. As indicated in
the Figure above, the resulting excess supply of gold in that country will cause its
residents to re-establish portfolio equilibrium by selling a portion of their increased
gold stock to the residents of country B in return for non-monetary assets. This will
redistribute the additional world gold stock optimally between the two countries.
The resulting increase in the world money supply will result in a fall in the world
interest rate and an increase in output and employment in both countries in the
short run, followed by an increase in both countries’ price levels until the world
real stock of money has returned to its original level in the long run.
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The results portrayed in the last two Figures are in sharp contrast to the stan-
dard price-specie-flow mechanism which has a long history going back to the work
of David Hume in 1752 and still appears in some elementary and intermediate text
books. According to that model, a discovery of gold in one country will create an
excess demand for its output, causing its price level to rise relative to the price
level abroad, stimulating imports relative to exports and creating a current ac-
count deficit leading to a transfer of gold abroad. That gold transfer will increase
spending and raise the price level in the other country until both countries’ res-
idents hold their desired stocks of gold, at which point relative price levels will
have adjusted remove the current account surplus and the increased world gold
stock is optimally distributed between the two countries. It turns out that this
analysis will be correct if there is no capital mobility between the two parts of the
world—portfolio equilibrium can then only be achieved by exchanging money and
goods.1

1A more complete presentation of the above portfolio theory of gold standard adjusmtent can be found
in pages 10 through 19 of Trevor J. O. Dick and John E. Floyd, “Capital Imports and the Jacksonian
Economy: A New View of the Balance of Payments,” Working Paper Number UT-ECIPA-FLOYD-010-01,
University of Toronto. An empirical test of the portfolio theory vs. the specie-flow-mechanism in Canada
for the period 1871-1913 is presented in Trevor J. O. Dick and John E. Floyd, “Balance of Payments
Adjustment Under the International Gold Standard: Canada, 1871–1913,” Explorations in Economic His-
tory, Vol. 28, pages 209-213. For the working paper, where the theory is also empirically tested, go to
http://www.economics.utoronto.ca/jfloyd/papers/antbelwp.pdf. A test of the portfolio theory in the Cana-
dian case is also presented in the book by the above authors, Trevor J. O.‘Dick and John E. Floyd, Canada and
the Gold Standard, Cambridge University Press, 1992.
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