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Introduction

• Provide a general overview of the respective theories of exchange
rate determination

• Review some of the empirical evidence that seeks to test these
theories

• Theories surrounding exchange rate determination are important as
exchange rates affect a country’s level of trade and the income
earned by residents in a country

• Exchange rates also affect the income of multinational firms, those
involved in imports or exports, and the rate of return on global
portfolios
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Purchasing Power Parity

• Purchasing power parity is one of the oldest theories for exchange
rate determination

• Two versions include the absolute and relative PPP theories

• The absolute version suggests that the exchange rate between two
currencies equals the ratio between the values of the same typical
basket of goods and services that contains the same amount of the
same commodities

• The relative version suggests that the percentage variations in the
exchange rate equal the percentage variations in the ratio of the
inflation differentials for two countries
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Purchasing Power Parity

• Both versions of PPP suggest it is a long-run phenomena for an
equilibrium exchange rate, where there are marked deviations in the
short-run

• Problems arise when one wants to specify this theory, which involves
the identification of the correct price index and the determination of
the forces that seek to restore the PPP

• The use of a price-index that is based on internationally traded
commodities suggest that PPP is restored by international
commodity arbitrage

• It is only when both prices of a commodity are equivalent (i.e. the
law of one price) that there would be no arbitrage opportunity
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Purchasing Power Parity

• Those who maintain that a general price-index should be used, think
that people appraise currencies for what they can buy, where people
exchange them in proportion to the respective purchasing power

• Others suggest cost-of-production indexes should be used, since
international competition amongst open economies are some of the
main forces that should maintain equivalent prices

• Also those who suggest that one should use domestic inflation rates
since:

• real interest rates are equalized among countries
• nominal interest rate equals the sum of the real interest rate and the

rate of inflation;
• differential between the nominal interest rates of any two countries is

equal to the expected % variation in the exchange rate

• Hence there should be equality between the expected percentage
variations in the exchange rate and the inflation differential
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Purchasing Power Parity

• All of these proposals have been subject to serious criticism

• For example, the commodity-arbitrage postulate presupposes free
mobility of goods

• Law of one price presupposes that traded goods are highly
homogeneous

• Most of the other proposals also rely on the idea of free markets in
both the goods and capital markets, which does not necessarily hold
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Purchasing Power Parity
Harrod-Balassa-Samuelson Model

• Harrod (1933), Balassa (1964) & Samuelson (1964) provide an
explanation for why PPP should not hold for aggregate price indices

• They suggest that consumer prices in fast-growing rich countries will
be high (after adjusting for exchange rates)

• Compared relative to consumer prices in slow-growing poor countries

• Model is based on the idea that labour productivity in rich countries
is high

• Productivity differential occurs predominantly in the traded goods
sector

• Result is that higher wages in rich countries ensures that the price of
goods in those countries would be more expensive
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Purchasing Power Parity
Harrod-Balassa-Samuelson Model

• To appreciate the model assume that wages are the same in both
sectors and prices are directly related to wages

• Rise in productivity in the traded goods sector will cause an increase
in wages in the entire economy

• Firms in the non-traded goods sector will also need to increase
wages, even though there is no increase in productivity in this sector

• This puts pressure on prices in the high productivity countries

• Given the presence of both tradables and nontradables in the CPI,
and assuming that PPP holds for tradables, it follows that consumer
prices in countries with high productivity growth in the tradables
sector will experience a greater increase in consumer prices
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Purchasing Power Parity
Harrod-Balassa-Samuelson Model

• The Harrod-Balassa-Samuelson effect does help to explain why there
could be large deviations from PPP

• However, it does not explain the deviations from PPP for traded
goods

• It also doesn’t help to explain short-run deviations from PPP

• Lead economists to search for other theories for exchange rate
determination

• Should be noted that the PPP theory has been taken up again by
the monetary approach and has again been used as an indicator of
the long-run trend in the exchange rate

• Empirical evidence in favour of long-run PPP is often the subject of
debate



Kevin Kotzé 11/53

Traditional Flow Approach

• Also called the balance-of-payments or exchange-market approach

• Considers the exchange rate is price of a currency that equates the
demand and supply for foreign exchange

• Hence, if free to move it will restore equilibrium in the balance of
payments

• Although this postulate is true, the manner in which one seeks to
determine the extent of the demand and supply forces is a source of
disagreement

• Traditional flow approach regards the demand and supply of foreign
exchange as pure flows, which are largely derived from imports and
exports of goods

• These may in turn depend on the exchange rate and national income

• Introduction of capital movements does not alter this view insofar as
these movements are also regarded as pure flows
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Traditional Flow Approach

• However, this argument would neglect the effect of stock
adjustments or financial incentives for holding curreny

• When the price of a currency changes then this could affect the
wealth of an investor or country, which could influence the relative
demand and supply factors

• In addition, when the central bank adds to the monetary stock then
the price of the currency would also need to adjust

• Of course, this does not change the fact that it is the interaction
between these demand and supply forces that do ultimately have the
largest influence on the value of the exchange rate
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Asset-Market Approach

• The asset-market approach takes the exchange rate as the relative
price of a commodity

• Such a commodity could be money, where it is consistent with the
monetary approach

• Or it could be regarded as the relative price of bonds, which is
consistent with the portfolio approach

• Two views differ with regards to the assumptions of substitutability
between domestic and foreign bonds, given the common hypothesis
of perfect capital mobility
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Asset-Market Approach

• Monetary approach assumes perfect substitutability between
domestic and foreign bonds, so that asset holders are indifferent as
to which they hold, and bond supplies become irrelevant

• With the portfolio approach domestic and foreign bonds are
imperfect substitutes, which implies that their supplies are relevant

• Both assume perfect capital mobility where the actual portfolio
composition instantaneously adjusts to the desired one

• This implies that CIP must hold (since capital controls are one of
the factors that could prevent this condition from holding)

• Note that perfect substitutability would imply that asset holders are
indifferent as to the composition of their bond portfolios

• Hence for the monetary approach we assume that UIP must hold



Kevin Kotzé 15/53

Monetary Approach

• The monetary approach to the balance of payments assumes the
validity of PPP as a long-run theory

• In the case of a flexible exchange rate, where we assume that the
monetary stock is exogenous, the equilibrium relations may be
described as follows:

Md = kd · Pd · Yd, Mf = kf · Pf · Yf , and Pd = S · Pf

• where Md and Mf are the domestic and foreign monetary supplies

• Pd and Pf denote the respective price indices

• Yd and Yf are the income in the two countries

• kd and kf are the the reciprocal of the velocity of the circulation of
money
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Monetary Approach

• Manipulating these relationships provides an expression for the
exchange rate,

S =
Md

Mf
· kfYf
kdYd

,

• Suggests the exchange rate is the relative price of two monetary
stocks Md and Mf if we assume that the other variables are
exogenous

• Interest rate could be introduced by assuming that the demand for
money in real terms is also a function of

Md = Pd · gd(yd, id), Mf = Pf · gf (yf , if ), Pd = S · Pf
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Monetary Approach
• This would provide the relationship:

S =
Md

Mf
· gf (yf , if )

gd(yd, id)

• where an increase in the domestic money-stock brings about a
depreciation in the exchange rate

• Similarly, an increase in domestic national income or interest rates
causes an appreciation

• This is consistent with the vision of the monetary approach to the
Balance of Payments

• However, we also need to account for the interaction between
variables, where an increase in income raises the demand for money;
given the money stock and the price level

• This raises the value of the real money-stock (Md/Pd increases),
and so restores monetary equilibrium

• Similarly, an increase in the interest rate, by raising capital inflows
(or reducing capital outflows), brings about an appreciation in the
exchange rate
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Monetary Approach

• The monetary approach to the exchange rate can be made more
sophisticated by introducing additional elements

• For example, sticky-prices may cause temporary deviations from
PPP arbitrage relations due to differences between id and if

• Could explain why domestic agents hold foreign money to potentially
earn a higher interest rate

• This feature may also be used to explain exchange rate
‘overshooting’ behaviour
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Sticky Prices, Rational Expectations & Overshooting

• Following Dornbusch (1976) we make use of a small open-economy
model with flexible exchange rates, perfect capital mobility, flexible
prices in the long-term and a given full-employment output level

• Exchange rate is free to make jumps in response to ‘news’

• Prices are assumed to be predetermined variables that adjust slowly
to their long-run equilibrium value

• Termed a sticky-price monetary model of exchange rate
determination, which considers the relationship between prices and
the exchange rate
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Sticky Prices, Rational Expectations & Overshooting

• Perfect capital mobility with perfect asset substitutability implies
that the domestic and foreign nominal interest rates are related
through the UIP

id = if + x,

• where x is the expected rate of change in the exchange rate

• Since we are in a small open-economy the foreign interest rate is
taken as given

• With rational expectations the agents have perfect foresight

• Expected and actual exchange rate depreciation coincide

• Letting s denote the rate of depreciation of the nominal spot
exchange rate S, we have

id = if + s
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Sticky Prices, Rational Expectations & Overshooting

• Let us now consider money market equilibrium,

Md

Pd
= e−λidY φd

• where M is the money supply & P is the price level

• λ is the semi-elasticity of money demand with respect to the interest
rate

• φ is the elasticity of money demand with respect to income Y

• Taking natural logs and rearranging, we have

pd −md = λid − φyd
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Sticky Prices, Rational Expectations & Overshooting

• Combining this with the UIP condition that incorporates rational
expectations, we obtain the condition for asset market equilibrium:

pd −md = −φȳd + λif + λs

• where output is given by the full-employment level of yd
• In long-run equilibrium with a stationary money supply

p̄d −md = −φȳd + λif

• since actual and expected depreciation are assumed to be zero in
long-run equilibrium

• This expression determines the long-run equilibrium for the price
level
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Sticky Prices, Rational Expectations & Overshooting

• Using the later two expressions we have:

pd − p̄d = λs,

• or

s =
1

λ
(pd − p̄d)

• This is a key equation in the model, as it describes the dynamics of
the current spot exchange rate in terms of the deviations of the
current price level from its long-run equilibrium level
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Sticky Prices, Rational Expectations & Overshooting

• We now turn to the goods market, which will allow us to determine
the price level

• Since output is given, excess demand for goods will cause an
increase in prices

• If we initially assume that aggregate demand for domestic output
depends on the relative price of domestic goods with respect to
foreign goods, S ·Pf/Pd, which in log terms would be [(s+ pf )− pd]

• In addition aggregate demand for domestic output would also
depend on the interest rate and real income, such that

d = δ(s− pd) + γyd − σid + u

• where d is the log of aggregate demand for domestic output and the
foreign price level Pf has been normalised to unity (hence
pf = logPf = 0)

• u is a constant or shift term



Kevin Kotzé 25/53

Sticky Prices, Rational Expectations & Overshooting

• Hence, the change in prices that gives rise to inflationary pressure
could be described as:

πd = θ(d− yd), θ > 0,

• from which

πd = θ [u+ (s− pd) + (γ − 1)yd − σid]



Kevin Kotzé 26/53

Sticky Prices, Rational Expectations & Overshooting

• In long-run equilibrium, πd = 0 and p = p̄, such that we can derive
the long-run equilibrium exchange rate

s̄ = p̄d + (1/δ) [σif + (1− γ)ȳd − u] ,

• where p̄d was given previously and id = if since the long-run
equilibrium exchange rate is expected to remain constant
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Sticky Prices, Rational Expectations & Overshooting

• Solving for the interest rate to consider the disequilibrium dynamics,
we have

πd = θ
[
u+ δ(s− pd) +

σ

λ
(md − pd)− ρȳd

]
• where ρ ≡ φσ/λ+ 1− γ
• We now subtract from the right-hand-side the long-run equilibrium

value, which is

0 = θ[u+ δ(s̄− p̄d) +
σ

λ
(md − p̄d)− ρȳ]

• Since πd = (pd − p̄d) for constant p̄d, we can express price dynamics
in terms of deviations from the long-run equilibrium values of the
exchange rate

πd = −θ
(
δ +

σ

λ

)
(pd − p̄d) + θδ(s− s̄)
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Sticky Prices, Rational Expectations & Overshooting

• The dynamics of the system are rather complex where there is only
one trajectory along which the movement of the system converges to
the equilibrium point

• Hence it takes the form of a saddle point concept, where any point
outside of this trajectory will move one further away from equilibrium

• In what follows we describe exchange-rate overshooting that is
triggered by an unanticipated event such as a monetary shock
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Sticky Prices, Rational Expectations & Overshooting

• Suppose that the economic system is initially at its long-run
equilibrium (point Q)

• By an appropriate choice of units we can set pd = s, so that OR is a
45o line

• Suppose now that the nominal monetary stock permanently increases

• Economic agents immediately recognise that the long-run
equilibrium price level and exchange rate will increase in the same
proportion, as money is neutral in the long-run

• This means that economic agents recognise that the economy will
move from Q to Q1

• However, the economy as a whole cannot instantaneously jump from
Q to Q1 because of the pricing rigidities that it faces

• Despite the sticky prices, the exchange rate is able to move freely

• This would allow the economy to move from Q to Q2 on the unique
stable trajectory AA
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Sticky Prices, Rational Expectations & Overshooting

• From the economic point of view, the current exchange rate will
depreciate as an increase in the money supply will result in a fall in
the domestic nominal interest rate

• Since we assume that the UIP condition holds, and the nominal
foreign interest rate is given, the exchange rate initially depreciates
by more than the increase in the long-run equilibrium value

• This would create an expectation that the currency may appreciate
in the future once prices start to adjust

• This is required for the UIP condition, where the interest-rate
differential equals the expected rate of appreciation

• In fact, given id = if in the initial long-run equilibrium, the sudden
decrease in id requires x < 0, which describes the anticipated
appreciation
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Sticky Prices, Rational Expectations & Overshooting

• Thus the exchange rate initially overshoots its (new) long-run
equilibrium level

• After which it will gradually appreciate with the increase in the price
level, following the path from Q2 to Q1 on the AA line

• Overshooting results from the requirement that the system possesses
‘saddle-path’ stability, which in turn is a typical feature of the
dynamics of rational-expectation models
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Sticky Prices, Rational Expectations & Overshooting
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Portfolio Approach

• Portfolio approach is based on the model of portfolio choice between
domestic and foreign assets

• Asset holders determine the composition of their portfolios on the
basis of the expected return and risk of such assets

• In this case we only consider the holdings of bonds

• If perfect substitutability between domestic and foreign assets exists,
then uncovered interest parity should hold

id = if + s

• where s denotes the expected change in the exchange rate

• id and if refer to the same interval
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Portfolio Approach

• In the case of imperfect substitutability this relation becomes

id = if + s+ δ

• Hence, with imperfect substitutability a divergence may exist
between id and (if + s)

• Extent of divergence will determine the allocation of wealth (W )
between domestic (Bd) and foreign (Bf ) bonds

• For simplicity we assume that domestic bonds are held solely by
residents, such that

W = Bdd + S ·Bdf

• where the superscript signifies that these represent the quantities
that are demanded, in accordance with portfolio selection theory
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Portfolio Approach

• Expanding these conditions to describe the demand for each
instrument

Bdd = g(id − if − s)W,

S ·Bdf = h(id − if − s)W,

• where g(. . .) + h(. . .) = 1
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Portfolio Approach

• If we impose the equilibrium condition that the amounts demanded
should equal those supplied

Bdd = Bsd, Bdf = Bsf

• and so, by substituting into the previous condition we obtain

S ·Bsf
Bsd

= ϕ(id − if − s)

• where ϕ(. . .) denotes the ratio between the h(. . .) and g(. . .)
functions
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Portfolio Approach

• We can then express the exchange rate as a function of the other
variables:

S =
Bsf
Bsd

ϕ(id − if − s)

• This shows that the exchange rate can be considered as the relative
price of two stocks of assets

• It is determined by the relative quantities of Bsd and Bsf , given the
interest differential and the expectations of exchange-rate variations
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Portfolio Approach

• Hence the exchange rate is the variable that adjusts instantaneously
so as to keep the (international) asset markets in equilibrium

• For example, if we assume that there is an increase in the supply of
foreign bonds from abroad to domestic residents (in exchange for
domestic currency) and that expectations are static

• This will cause an instantaneous appreciation in the exchange rate

• To understand this result note that the foreign-currency price of
foreign bonds will be determined by the exchange rate (if domestic
interest rates remain unchanged)

• Domestic residents will be willing to hold (demand) a higher amount
of foreign bonds, only if the domestic price that they have to pay for
these bonds is lower

• In this way the value of S ·Bdf = Bsf remains unchanged

• In addition, the market for foreign assets remains in equilibrium
(Bdf = Bsf ) at a higher level of Bf and a lower level of S
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Interaction Between Current & Financial Accounts

• To consider the interaction between the current and financial
account in the determination of the exchange rate we can use the
model of Kouri (1983)

• Simplify the model by assuming static expectations, absence of
domestic bonds in foreign investor portfolio, and an exogenous
interest differential

• Ensures that the stock of foreign bonds held in domestic investors
portfolio is an inverse function of the exchange rate

• When at a point of equilibrium such a portfolio may be described as:

S ·Bf = h(id − if − s)W

• So that, given id, if ,W , and letting s = 0, the relationship between
S and Bf is an inverse proportion
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Interaction Between Current & Financial Accounts

• Kouri (1983) assumes that the current account balance is an
increasing function of the exchange rate

• Since the long-run equilibrium can prevail only when both the
current account and the financial account are in equilibrium

• Hence, current-account disequilibrium is matched by a
financial-account disequilibrium

• And any variation in the stock of foreign assets held by residents will
result in a variation in the exchange rate

• This will feed back on the current account until it is brought back to
equilibrium
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Interaction Between Current & Financial Accounts
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Interaction Between Current & Financial Accounts

• Left-hand panel shows the current account (CA) as a function of
the exchange rate

• Right-hand panel shows the relation between S and Bf
• Long-run equilibrium corresponds to the exchange-rate SE , where

both the current account and the financial account are in equilibrium

• If the exchange rate happens to be S0, we have a current account
surplus 0C

• Initial stock of foreign assets that corresponds to S0 is Bf,0
• Current-account surplus is matched by a capital outflow as the

domestic residents stock of foreign bonds increases towards Bf,E
• This results in an exchange rate appreciation (point A moves

towards point E)

• This appreciation reduces the current-account surplus until the
process restores equilibrium



Kevin Kotzé 43/53

Interaction Between Current & Financial Accounts

• In the case where we have an initial exchange rate that is lower than
SE we would have a current-account deficit

• Results in a decrease in the stock of domestically held foreign assets
and an exchange rate depreciation

• Kouri (1983) concludes that this explains why the exchange rate of
a country with a current account surplus tends to appreciate, while
those with deficits tend to depreciate

• This phenomenon is termed the acceleration hypothesis in the
literature
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Interaction Between Current & Financial Accounts

• This highly simplified model highlights the importance of the
interaction between the current account and the financial account

• This interaction does not alter the fact that in the short-run, the
exchange rate is always determined by asset markets

• Even if it tends towards a long-run value (SE) which corresponds to
the point of equilibrium in both the current and financial accounts

• Note that this relationship relies on the assumption that there is a
much higher adjustment speed in asset markets compared to that of
goods markets
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Exchange Rate in Macroeconometric Models

• The asset-market approach suggests that the exchange rate is
defined as the relative price of two monies, determined by the
relative demand and supply of these monies

• Does not consider the demand and supply of foreign exchange in the
foreign exchange market

• This lack of, or insufficient, consideration of the foreign exchange
market is one of the main shortcomings of the asset-market approach

• Worth noting that no theory of exchange-rate determination can be
deemed satisfactory if it does not explain how the variables that it
considers crucial, including stocks of money, assets, expectations,
etc.
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Exchange Rate in Macroeconometric Models
• However, this would not imply that the asset-market approach is of

no use
• When considering the relative merits of the traditional and

asset-market approaches, one would conclude that neither is by itself
satisfactory

• According to Dornbusch “... any one of these views as a partial
picture of exchange rate determination, although each may be
especially important in explaining a particular historical episode”
Dornbusch (1983)

• As we have already observed, the determinants that we are looking
for are both real and financial, derive from both pure flows and
stock adjustments, with a network of reciprocal interrelationships in
a disequilibrium setting

• It follows that only an eclectic approach is capable of tackling the
problem satisfactorily and more complex models would be necessary

• Hence, simple models like those that have been described above
would no longer be sufficient

• To accomplish this task, one should move towards an economy-wide
macroeconom(etr)ic models
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Exchange Rate in Macroeconometric Models

• To put this important topic into proper perspective we need to
introduce the distinction between models that have a specific
equation for the exchange rate and those where the exchange rate is
implicitly determined by the BOP equation

• Let us consider the typical aggregate foreign sector of any
economy-wide macroeconomic model, and let CA denote the
current account, NFA the stock of net foreign assets of the private
sector, R the stock of international reserves

• Then the BOP equation simply states that

CA−4NFA−4R = 0
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Exchange Rate in Macroeconometric Models

• We could then introduce the following functional relations:

CA = f(S, . . .)

4NFA = g(S, . . .)

4R = h(S, . . .)

S = ϕ(. . .)

• where S is the exchange rate and the dots indicate all the other
potential explanatory variables

• This system contains five equations with four unknowns, but one of
the last four equations can be eliminated given the above constraint

• Which equation we drop is irrelevant from the mathematical point of
view but not from the point of view of economic theory
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Exchange Rate in Macroeconometric Models

• Three possibilities:

1. we drop the capital-movement equation and use the BOP equation
to determine capital movements

2. we drop the reserve-variation equation and use the BOP equation to
residually determine the change in international reserves

3. we drop the exchange-rate equation and use the BOP equation as an
implicit equation that determines the exchange rate

f(S, . . .)− g(S, . . .)− h(S, . . .) = 0

• which can be considered as an implicit equation in S
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Exchange Rate in Macroeconometric Models

• Since the functions f , g and h represent the excess demands for
foreign exchange from:

• commercial operators (the current account)
• financial private operators (private capital flows)
• and monetary authorities (the change in international reserves)

• Hence this involves simply determining the value of the exchange
rate through the equilibrium condition in the foreign exchange
market
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Exchange Rate in Macroeconometric Models

• If one uses the BOP definition to determine the exchange rate one is
not necessarily adhering to the traditional approach to the exchange
rate determination

• Under approach (3) one is simply using the fact that the exchange
rate is determined in the foreign exchange market, which is reflected
in the BOP equation, under the assumption that this market clears
instantaneously

• This assumption is true, if we include the (possible) monetary
authorities’ demand or supply of foreign exchange as an item in this
market

• As we have already noted, no theory of exchange-rate determination
can be deemed satisfactory if it does not explain how the variables
that it considers crucial and translate into supply and demand in the
foreign exchange market
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Exchange Rate in Macroeconometric Models

• The various cases are equivalent mathematically but not from the
economic point of view

• In models of type (1) and (2) it is necessary to specify an equation
for exchange-rate determination

• Traditional models for exchange rate determination leave the foreign
exchange market out of the picture

• The foreign exchange market is however at the centre of the stage in
category (3)

• Hence, these models are not sensitive to possible theoretical errors
made in the specification of the exchange-rate equation
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Conclusion

• This lecture included a review of the major theories for exchange
rate determination

• These include purchasing power parity, the traditional flow approach,
and various versions of the asset market approach

• Such as the monetary and portfolio variants

• We note that no single theory provides a comprehensive explanation
for the movements that we observe in the exchange rate

• May need to use a macroeconomic model that is able to incorporate
a number of features from different theories to explain the behaviour
of the exchange rate over a period of time
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