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MACROECONOMIC EFFECTS OF EXCHANGE RATE AND PRICE 
DISTORTIONS: THE CUBAN CASE

Ernesto Hernández-Catá1

The Cuban economy is plagued by widespread dis-
tortions stemming from government controls on key
variables and the subsequent failure of markets to
clear. There are price controls on many goods, in-
cluding those subject to the rationing system
(libreta). And the exchange value of the non-convert-
ible Cuban peso (CUP) is fixed through exchange
controls at 1 peso/U.S. dollar in the official market,
in sharp contrast with more than 20 pesos/U.S. dol-
lar in the unofficial market. Ownership of U.S. dol-
lars was allowed in 1994 and use of the dollar in spe-
cial state stores (shopping, known in Cuba as
“choping”) was authorized. But prohibition was rein-
stated in November 2004. Purchases in the shopping
stores were still permitted, but only in a special cur-
rency called the “convertible Cuban peso” (CUC),
fixed at 0.93 per U.S. dollar. Several authors, includ-
ing Di Bella and Wolfe (2008), Canler (2008) and
Orro (2008) have noted that this exchange rate sys-
tem reduces economic efficiency, has controversial
distributional effects, and complicates the measure-
ment and interpretation of key economic variables.
Coupled with price controls, this system also hinders
the effectiveness of macroeconomic policy, which is
the main focus of the present article.

Two assumptions will help to keep the analysis trac-
table. First, Cuba’s rather complicated exchange rate
system is simplified by focusing on a fixed nominal
exchange rate between the non-convertible Cuban
peso (CUP) and the U.S. dollar, ignoring the market

for CUCs. As pointed out by Canler, this assumption
is fairly inconsequential as long as the CUC is fixed
to the U.S. dollar. It also simplifies the analysis con-
siderably, providing a relatively straightforward way
to examine economic conditions and policies when
markets fail to clear because of controls. 

Second, the model assumes that price controls apply
to all domestic transactions. This is, of course, an ex-
treme assumption: there are markets in Cuba, nota-
bly in the agricultural and services sectors, where par-
ticipants set prices more or less freely (legally or not).
However, emphasis on the controlled sector of the
economy greatly simplifies the analysis while high-
lighting the direct effects of price controls.

The first section of this paper describes the underly-
ing market-clearing model used as a first step in the
analysis. The second section modifies the underlying
model by introducing price and exchange rate con-
trols, and examines the behavior of key variables
when certain markets fail to clear. The third and
fourth sections analyze the effects on the economy of
monetary and fiscal policies, with and without ra-
tioning. The fifth and sixth sections examine the ef-
fects of an increase in foreign remittances; a discrete
exchange rate devaluation; and the liberalization of
markets for goods and foreign exchange. The conclu-
sion argues for full price and exchange rate decontrol
coupled with fiscal transfers to protect the poor from
the impact of price increases. The Annex presents a

1. I am indebted to Luis Locay for his comments on a previous version of the paper.
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summary of the models discussed in the first two sec-
tions.

THE UNDERLYING MARKET-CLEARING 
EQUILIBRIUM MODEL

The underlying model presented in this section is a
version of the small, open-economy model of Flem-
ing (1962) and Mundell (1968), modified in several
respects to take into account the specific characteris-
tics of the Cuban economy.2

Most importantly, this model recognizes that there is
no domestic bond market in Cuba, and that Cubans
are generally not allowed to trade freely in foreign se-
curities. Therefore, the original Mundell-Fleming as-
sumption of equality between domestic and world
interest rates, which implies perfect capital mobility,
is untenable. Nevertheless, the government—and, at
times, certain enterprises—are authorized to borrow
from foreign banks or suppliers. Information on such
credits is scant, but it will be assumed that the cost of
borrowing is equal to the world interest rate plus a
Cuba-specific risk premium related to the size of ex-
ternal borrowing. The implication of these assump-
tions is that domestic cit conditions in Cuba may be
affected, albeit certainly not determined, by world
interest rates. Other capital inflows, including direct
investment and bilateral assistance from “friendly”
countries—Venezuela now, the Soviet Union in ear-
lier days—are basically exogenous.

In Figure 1, panel a, equilibrium is represented in ex-
change-rate/output space by the intersection of the
IS* and LM* schedules.3 The IS* line shows the com-
binations of income and real exchange rate that are
consistent with the equality of total saving and in-
vestment (or equivalently, between domestic produc-
tion and expenditure). Starting from any point on
the IS* line, an appreciation of the real exchange rate
increases net imports (and therefore lowers domestic
expenditure), which requires a reduction in income

to restore equilibrium. The IS* schedule is therefore
downward sloping. 

The LM* curve is upward sloping because the supply
of real money balances is assumed to depend not
only on the domestic producer price but also on the
price of imported goods and therefore on the ex-
change rate. Thus, a depreciation of the peso which
increases consumer prices will lower the real supply
of money, and this will require a fall in income to
bring down the demand for money and restore equi-
librium. The demand for money is assumed to be in-
terest-inelastic—probably a realistic assumption since
there are very few interest bearing substitutes to
money in Cuba.

In panel b, the aggregate demand curve represents
the IS*-LM* equilibrium in price/output space. To-
gether with the aggregate supply curve—that com-
bines equilibrium in the labor market with the econ-
omy’s production technology—the aggregate de-
mand schedule determines the level of output and
the price charged by domestic producers. 

Panel c represents the balance of payments. The cur-
rent account deficit, defined as net imports of goods
and services minus remittances from abroad, is posi-
tively related to the value of the peso since an appre-
ciation of the exchange rate erodes the competitive-
ness of net exports; therefore the D schedule is
upward sloping . In the absence of central bank inter-
vention, the current account deficit must be equal to
the exogenous net inflow of foreign capital KI (at
point d0). The position of KI on the horizontal axis is
determined by the cost of borrowing abroad and by
exogenous events.

In Figure 1, the model determines market-clearing
equilibrium levels of income (y0), the domestic pro-
ducer price (p0), the current account deficit (d0), and
the real exchange rate (e0). In this version of the
model both prices and the exchange rate are free to
move in order to equate demand and supply. In sum,

2. For a somewhat more complex version of the Mundell-Fleming model, similar in some respects to the underlying model presented
here, see Mankiw (1992), Appendix to chapter 12. 
3. The stars are used to differentiate the IS and LM lines from those used in the conventional, closed economy version of the model,
where the vertical axis typically measures the interest rate rather than the exchange rate. Throughout this paper, the exchange rate is de-
fined so that a higher value involves an appreciation of the Cuban peso.



Macroeconomic Effects of Exchange Rate and Price Distortions

73

the underlying model solution represents the work-
ing of a small, relatively free market economy where
domestic and foreign assets are imperfect substitutes.
The next step in coming closer to a description of the
Cuban economy is to transform the model by incor-
porating government controls and rationing mecha-
nisms.

THE MODEL WITH PRICE CONTROLS AND 
A FIXED EXCHANGE RATE
We consider two major sources of distortion: price
controls coupled with various rationing mechanism
(including the libreta for basic consumer goods); and

a fixed value of the peso supported by exchange con-
trols. Figure 2 shows how these actions prevent mar-
kets from clearing and affect the values of key vari-
ables in the model. 

Price Controls
Suppose that the government sets the domestic price
at P, below the market-clearing equilibrium level p0,4

in part with the stated objective of supplying goods
to the poor at “affordable” prices (Figure 2, panel b).
Given their cost structure, enterprises cannot pro-
duce the market clearing level of output y0 and sell it
at P without suffering losses;5 they will therefore re-

Figure 1. Equilibrium in the Modified Mundell-Fleming Model

Exchange rate Panel 1.a Exchange rate Panel 1.c

IS* KI D
LM*

e0 e0

y0 Output, d0 Current account deficit,
    income Capital inflow

Price Aggregate 
demand Aggregate supply

  Panel 1.b
p0

y0 Output, income

4. In general lower case letters refer to market-clearing values and capital letters to quantity-constrained values associated with controls.
It should be noted that this paper deals essentially with the absolute price level and not with relative prices. To give a concrete example, in
the demand/supply diagram in Figure 2b the controlled price level P can be interpreted as the ceiling applicable to the output price of a
typical firm. But the model does not consider the possibility that the price of inputs may also be set above or below its market equilibri-
um level. Luis Locay has pointed out to me that the efficiency implications of relative price distortions in the Cuban economy may well
be more severe than that of absolute price distortions.
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strict their production to Y, on the aggregate supply
curve, at which level there is excess demand in the
product market (indicated by the double arrow).6

This level of output will be rationed evenly to the
population in the case of basic consumer goods; or
allocated to other consumers and producers at the
discretion of state agencies. In Fig. 2a, the con-
strained level of income Y is consistent with the
equality between total expenditure and output at an
appreciated real exchange rate E at a point on the IS*
line. This point is to the left of the LM* curve and

therefore implies excess supply of money. (This is
discussed below in connection with Figure 3.)

Figure 2, panel c shows that, at the appreciated ex-
change rate E, the current account deficit exceeds the
net capital inflow, as indicated by the horizontal dou-
ble arrow. In that situation, the authorities have three
alternatives. 

• They can accommodate the demand for net im-
ports in full by selling some of their foreign ex-
change reserves to importers. This would shift
the net capital inflow schedule to the right and

5. Of course, they can keep producing as long as they are subsidized by the government, as happened in the 1980’s when the Soviet
Union was willing to pay for the subsidies. After the collapse of Soviet aid in 1989–90, the Cuban government initially provided huge
budgetary subsidies to offset the losses of state enterprises, with the resulting fiscal deficits being financed largely by monetary expan-
sion. But this could not last: in 1994 budget subsidies were slashed as part of a far-reaching stabilization plan.

Figure 2. Macroeconomic Equilibrium with and without Rationing

 Panel 2.a Panel 2.c
Exchange rate Exchange rate

IS* KI
LM*

D
E E

e0 e0

   y0

  Y Output, income d0 Current ccount deficit,
capital inflow

Panel 2.b
Price Aggregate 

demand Aggregate supply

p0

P

y0

Y Output, income

6. This is an example of the minimum principle, according to which the market clearing condition x = xD =xS is replaced by the condi-
tion x = min(xD, xS), where xD and xS denote the demand and the supply for variable x, respectively.
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allow the external deficit to widen (to d1). It
would also reduce the money supply and shift
both the LM* curve (panel a) and the aggregate
demand curve (panel b), to the left. Of course,
this could go on only as long as official reserves
last, and it is therefore unsustainable.

• They can authorize new external borrowing by
the public sector, which again would shift the KI
schedule to the right and sustain a larger current
account deficit.

• They could prevent the current account deficit
from widening by rationing foreign exchange. In
that case, the LM* and the KI schedules will re-
main unchanged, and the excess demand for for-
eign exchange will persist. (The rest of this paper

relies on this assumption, which is probably the
most relevant in the Cuban context.)

To sum up, Figure 2 shows that controlling prices at
below-market levels constrains output, leads to an
appreciation of the real exchange rate and, unless ad-
ditional foreign borrowing is made available to the
rationing of foreign exchange. This will be the case
even if the value of the peso is not fixed. This Illustrates
an important aspect of markets that fail to clear: dis-
tortions in one market will have consequences for
other markets.

Fixing the Nominal Exchange Rate
Start from the market clearing equilibrium e0, y0 , p0

and suppose the authorities decide to fix the nominal
exchange rate ε at the appreciated level ε.7 This will

Figure 3. Saving, Investment and the Monetary Overhang

Panel 3.a Panel 3.c
      Exchange rate             Exchange rate

i(Y) i(y0)
IS* LM*

E E

e0 e0

s(Y) s(y0)

y0       s0 = i0
Y Output,       S=I Investment,

income saving

Money
      money demand
       (E)        (e0)

 

mS Panel 3.b
      Nominal money supply

MD

y0

Y Output, income

nominal
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put upward pressure on the real exchange rate (to-
ward E) and downward pressure on the price level
(from p0 to P) and on output (from y0 to Y). In sum,
fixing the nominal exchange rate at an overvalued
level causes a real appreciation of the peso, increases
the demand for imports, lowers national income, and
generates excess demand for goods and services even
if prices are not controlled. Again, controls in one mar-
ket will have consequence for other markets.

Suppose now that the fixed nominal exchange rate
coexists with price controls. By construction, the
constrained level of output consistent with the fixed

nominal exchange rate ε and with the equality of
output and expenditure in Figure 2a is the same as
the one determined by the aggregate supply schedule
at the fixed price level P in Figure 2b (namely Y). If
the authorities were to fix the nominal exchange rate
at a less appreciated level, output in Figure1a would,
ex ante, exceed its level in Figure 2b. Corresponding-
ly, the price level would be above the controlled level
P. However, this scenario cannot materialize if the
authorities stick with price controls: the price level
will have to remain at P while income and the real
exchange rate remain at Y and E, respectively.

7. The exchange rate that is fixed by the authorities is the nominal exchange rate (ε) while the one that influences the IS* and LM*
schedules in Fig. 1a is the real exchange rate (e). For convenience, units of measurement are chosen so that, in equilibrium, the nominal
and real exchange rates are equal (ε0 = e0).

Figure 4. Effects of Monetary Expansion with and without Rationing

rate Panel 4.a Exchange rate Panel 4.c

  IS* LM* KI1              KI
LM*1 D

E

e0 e0

e1 e1

y0 y1      d1   d0        

Y Output, income Current account deficit,
Capital inflow

 D'    

D S

p1

p0 Panel 4.b

y0 y1

Y Output, income
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A different perspective on the quantity-constrained
model is provided in Figure 3, where panel a repro-
duces the IS*-LM* diagram of Figure 2. Panel b now
shows the demand for money (a function of income
and the expenditure deflator pc) and the exogenous
supply of money ms, with market-clearing equilibri-
um at income level y0. If income is constrained at Y
as a result of controls, the demand for money will fall
to MD and there will be an excess supply of money
(overhang) equal to the vertical distance mSMD.

Figure 3c displays the schedules for total saving and
investment, with market-clearing equilibrium at e0

and s0=i0. Total saving is the sum of domestic and
foreign saving, and the latter is identical to the cur-
rent account deficit which tends to widen when the
exchange rate appreciates. Therefore the total saving
schedule is upward sloping. If the exchange rate is
fixed at E, the equality between saving and invest-
ment (which is required for any point on the IS*
curve) will involve an excess supply of saving over in-
vestment that corresponds to the monetary overhang.

Finally, it should be recognized that the IS-LM mod-
el, being a one sector aggregative model, is not well
suited to deal with distortions in relative prices. Yet,
as noted above, these distortions are important in ex-
plaining the inefficiency of the Cuban economy. In
the agricultural sector, for example, the authorities
often control input prices at artificially high levels (in
addition to controlling output prices at low levels)
thus severely squeezing the profits of agricultural pro-
ducers.8

Effects of an expansionary monetary policy 
We now turn to the effects of macroeconomic poli-
cies. Consider first an increase in the nominal supply
of money by the central bank that shifts the LM*
curve to the south-east and the aggregate demand
curve to the north-east (Figure 4). When markets
clear, the result is a rise in income (from y0 to y1), up-
ward pressure on prices (from p0 to p1), a real depre-

ciation of the peso (from e0 to e1), and a narrowing of
the current account deficit (from d0 to d1). With a
fixed nominal exchange rate and price controls the
monetary expansion has no effect on incomes or
prices; all it does is to increase the unsatisfied de-
mand for goods and foreign exchange and the mone-
tary overhang, as indicated by comparing the (solid)
and the (dotted) double arrows.

EFFECTS OF AN EXPANSIONARY FISCAL 
POLICY
Because the model (and the Cuban economy) do not
allow for domestic bond financing of deficits, we
consider two alternative forms of fiscal expansion: (i)
a rise in spending financed by foreign borrowing; and
(ii) a rise in spending financed by monetary expan-
sion. In both cases, the fiscal expansion translates
into a shift in the IS* and aggregate demand curves to
the north-east, as shown in Figure 5. 

Fiscal Expansion Financed by External Borrowing
Under market-clearing conditions, this action will
raise output from y0 to y1, and domestic prices from
p0 to p1. Since the government is assumed to borrow
from abroad to finance its emerging deficit, the capi-
tal inflow schedule KI will shift to the right in panel c
and intersect the current account deficit schedule D
at point e1d1, to the right of the initial equilibrium.9

The peso appreciates from e0 to e1, inducing a widen-
ing of the current account deficit from d0 to d1. 

If prices are fixed at P0, the initial quantity con-
strained equilibrium involves income at Yo. As in the
market clearing case, the increase in government ex-
penditure shifts the IS* and aggregate demand curves
to the north-east, which ex ante raises income and
prices (to Y1 and P1, respectively). This absorbs some
of the excess demand for output (as indicated by the
dotted double arrows) and reduces the monetary
overhang. Government borrowing to finance the
emerging deficit shifts the capital inflow schedule to
the right (panel c), narrowing the gap between the

8. A crude way to illustrate the effect of an exogenous rise in the price of an input in the context of Figure 2b is to allow for an upward
shift in the supply schedule. For any given level of the output price, the result of this shift is an unambiguous fall in output. This could
apply, for example, to a rise in the price of oil
9. This is not quite the end of the story, however. The increase in prices reduces the real money supply and the LM* curve shifts to the
left, intersecting the new IS* curve at a point such as H. This shift has no qualitative effect on the key variables of the model.
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official rate and the parallel market rate and reducing
the need for foreign exchange rationing. However, if
price controls remain, actual prices will have to re-
main at Po, ensuring that output remains at Yo. In the
end, the only effect of fiscal expansion financed from
abroad will be a higher external debt and a larger cur-
rent account deficit.

Fiscal Expansion Financed by Monetary Creation

This method of deficit financing, involves a shift to
the right in the LM* and aggregate demand sched-
ules, in addition to the upward shift in the IS* curve.
If markets clear (with equilibrium at points J and J'
in Figure 5), the ex ante rise in output and prices will
be larger than in the case where the fiscal deficit is fi-
nanced by foreign borrowing. If, however, markets
fail to clear because of exchange rate and price con-

trols, the effect of fiscal expansion on output and
prices will be negated. Moreover, the imbalances in
the goods, money and foreign exchange markets will
be larger than if the deficit were financing through
foreign borrowing.

EFFECT OF AN INCREASE IN REMITTANCES 
FROM ABROAD
Inflows of remittances from abroad reflect largely the
decisions of Cubans residing outside the country.
However, the associated use of U.S. dollars in domes-
tic transactions has been affected at various times by
Cuban government decisions, including legalization
in 1993, re-prohibition in 2003, and taxation via
forced conversion of dollars into CUCs. These deci-
sions influence how an inflow of remittances will af-
fect the economy.

Figure 5. Effects of Fiscal Expansion Financed by External Borrowing, with and without Rationing

Panel 5.a        Panel 5.c

Exchange rate IS*1 Exchange rate
IS*

KI0    KI1      D
E E

 H
e1 e1

e0 J e0

  LM*

    y0 y1 d0   d1

Y0 Y1 Output, Current account deficit,
income Capital inflow

Price      D1

D Aggregate supply

p1

Panel 5.b
p0 J'

P1

P0

         y0 y1

Y0   Y1 Output, 
income
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Remittances from abroad appear as a positive item in
the definitions of both the current account of the bal-
ance of payments and national income. Therefore an
increase in remittances shifts the IS* schedule to the
right (Figure 6a) and the current account deficit
schedule D to the left (Figure 6c). Moreover, the im-
mediate counterpart of current account transfers in
the balance of payments is an increase in Cuban resi-
dents’ net claims on foreigners as the recipients of re-
mittances acquire U.S. dollar currency or bank de-
posits abroad. Therefore, the net capital inflow
schedule in panel c shifts to the left. 

If markets were allowed to clear, the peso would ap-
preciate from e0 to e1 and national income would rise
from y0 to y1. The current account position would
improve from d0 to d1—by less than the increase in
remittances because net exports of goods and services
would be crowded out by the appreciation of the pe-
so. Even with price controls and a single, fixed ex-
change rate, income also rises (from Y0 to Y1) as a re-
sult of the increase in remittances, on the critical
assumption that they are spent in shopping stores on
goods that are not subject to price controls. If dollar
remittances can be converted into Cuban pesos
(CUPs) at the free market exchange rate e1, the excess
demand for dollars will be further reduced. Goods in
the amount of Y0 will continue to be supplied by do-
mestic producers at the controlled price P0, and an
amount Y1–Y0 will be sold in shopping stores at the
higher price P2.

EXCHANGE RATE POLICY

A Discrete Devaluation of the Peso

Returning to Figure 2, a once-and-for-all devaluation
of the peso (CUP) against the dollar would show up
in panel a as a parallel downward shift (and a reduc-
tion in the length of) the double arrow, with a new
exchange rate somewhere between E and e0. Ex ante
the result would be to increase income and prices,
and to lessen the need to ration goods and foreign ex-
change. If, however, the authorities insist on keeping
price controls unchanged the increase in output will
not materialize, again illustrating the pervasive im-
pact of price controls as well as some of the difficul-
ties of partial liberalization. 

Full Liberalization
The effect of simultaneous and full price and ex-
change rate decontrol is straightforward: 

• National income would rise and so would total
employment; government revenue would ex-
pand, reducing the budget deficit while making
room for more generous social safety net trans-
fers. The rationing system would come to an end
as domestic prices moved up to their market-
clearing levels, eliminating the welfare losses as-
sociated with queues other forms of non-price
rationing.

• Assuming no central bank intervention in the
foreign exchange market, the peso would depre-
ciate, stimulating exports and making exchange
controls obsolete.

SOME CONCLUSIONS
This paper shows that the combination of exchange
rate, price and foreign exchange controls practiced in
Cuba lowers output, employment, and exports and
hinders the efficacy of macroeconomic policies. (The
key policy effects are summarized in Table 1.) In par-
ticular, under rationing conditions, expansionary
monetary and fiscal policies lose their ability to influ-
ence income and prices, and serve only to boost the
monetary overhang and increase the severity of ex-
change control.

Full exchange rate and price liberalization would in-
crease national income and eliminate rationing in all
markets, thus ending the shortages, queues and pow-
er failures that have made the lives of Cubans so diffi-
cult for so long. At the same time it will end the cor-
ruption and political arbitrariness inevitably
associated with government controls, and the dis-
crimination against exports resulting from an over-
valued exchange rate. There is only one objection to
full liberalization that deserves consideration: that
the increases in both domestic and import prices re-
sulting from decontrol and the depreciation of the
peso would create an untenable situation for the
poor. But there is a way out of this, which is to cou-
ple liberalization with a rise in fiscal transfers to the
poor and possibly a one-time increase in public sec-
tor salaries to protect low income state employees.
Contrary to what is sometimes asserted on both sides



Cuba in Transition • ASCE 2011

80

of the Florida straits, this can be done without en-
dangering the fiscal position (even in the absence of
foreign aid) in part by eliminating the subsidies asso-

ciated with price controls and other unnecessary gov-
ernment outlays, and because of the increase in fiscal
revenue expected to result from liberalization. 

Figure 6. Effects of an Increase in Remittances

Table 1. Effects of Policy Changes on Key Variables under Alternative Regimes
Fiscal Expansiona Monetary Expansion Increase in Remittances Exchange System 

& Price 
LiberalizationMarket Clearing Rationingb Market Clearing Rationingb Market Clearing Rationingb

Output + 0 + 0 + + +
Domestic price + 0 + 0 + + -
Real exchange rate ($/peso) + + - + + 0 -
Current account deficit + + - - 0 + -

Excess demand for goods none - none + none - eliminated
Excess supply of money none - none + none - eliminated
Foreign exchange rationing none - none + none - eliminated

a. Financed by external borrowing
b. Price controls and fixed nominal exchange rate

Exchange  Panel 6.a Exchange Panel 6.c
rate rate

IS*1

KI1 KI0
       IS* LM*

E E

e1 e1

e0 e0

D1

D0

y0         y1

  Y0            Y1      Output, income d1 d0      Current account deficit,
capital inflow

Price Aggregate 
demand Aggregate supply

P2

p1

p0 Panel 6.b

P1

P

 y0       y1

  Y0            Y1 Output,



Macroeconomic Effects of Exchange Rate and Price Distortions

81

In conclusion, the policy of full price and exchange
rate liberalization coupled with a reinforcement of
the social safety net is a winning combination. There

is, in fact, no reason not to adopt it—other than the
fear that it might give Cubans too much freedom.
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ANNEX

A Modified Mundell-Fleming Model

1. The Model with Market Clearing

sp = sp(y-t) domestic private saving

sg = t – g government saving

sf = d = d(e) foreign saving = current account deficit

i = i(y, r) investment function

KI = θ(r - r*) + f or KI exogenous net capital inflow

Where y is output; d is the current account deficit; e is the real exchange rate, i is domestic investment, and r is
the interest rate at which the Cuban government can borrow from international markets. Government expen-
diture (g), taxes (t) the foreign interest rate r*, and the autonomous component of capital inflows (f), are exog-
enous variables. In situations where the government controls the level of external borrowing, the equation re-
lating KI to the interest rate differential is deleted and the inflow of capital becomes fully exogenous (KI = f).

Using the preceding equations, the national income identities10 and the definition of total saving as the sum of
personal, government and foreign saving, yields the equation:
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s = sp(y-t) + (t-g) + d(e) = i(y, r) IS*

The market-clearing condition in the money market is: 

m/pc = μ y LM*

Where m is the exogenous nominal stock of money; μ is a parameter; pc=α p+(1–α) (εpf) is the consumer price
or expenditure deflator; (1–α) is the share of import prices in pc; ? is the nominal exchage rate; and pf is the ex-
ogenous foreign price. Combining the IS* and LM* equations yields the aggregate demand function:

YD = YD(g, t, m/pc, r*) aggregate demand 

Aggregate supply is positively related to the domestic price level because of the assumed rigidity of nominal
wages, and to the price of imports, which affects the supply of labor.

YS (p, pc) = YD(p) equality of aggregate supply and demand (assumes
labor market equilibrium)

If markets clear, aggregate demand YD is equal to the supply of output YS . 

The market clearing condition in the foreign exchange market—the equality of the current account deficit and
the net capital inflow—is given by the equation:

d(e) = θ(r-r*) + f, or d(e) = f balance of payments

where f stands for exogenous capital inflows.

2. The Model with Fixed Exchange Nominal Rate and Controlled Prices
We replace the clearing conditions in the markets for saving, money, foreign exchange and output by the min-
imum conditions:

S = min[I(y, r), Sd(y)+d(e)] = I 

M = min(MS, μy ) = MS

D= min[KI, d(e)] = KI

Y = min[YS(p, pc), YD(p)] = YS 

and we add the relation between the nominal and real exchange rates, Ε= p/pf × e, where ε is fixed by the au-
thorities. 

10. The equality between total expenditure and total income implies c+i+g-d = c+sd+t which, after some manipulation, implies equality
between total saving and investment, i=sd+sg+sf.


