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Scope of Um<m_ov=__m:. Macroeconomics

Developing and transition economies—including those, like South Korea,
which are now classified as developed—now accouni for more than half of
world output (evaluated at purchasing power parity exchange rates), and the
great majority of the countries monitored by the International Monetary Fund
belong to the developing world. Thus, not only does most of the world’s pro-
duction take place in developing countries, country-specific MACTOeCONOmIC
policy formulation is usuaily carried out in a developing-country context.

Despite this, much of modemn macroeconomics has been developed to
address circumstances and issues that arise in the context of industrial nations.
The extent to which the analytical tools and models appropriate for the analysis
of industrial-country macroeconomic problems are able to offer guidance for
the formulation and conduct of macroeconomic policy in developing nations
is thus an important issue for economists and policymakers alike.

The title of this book suggests that there is something intrinsically
different about macroeconomics in developing nations. If ‘the standard
textbook treatment of macroeconomics developed for industrial countries
were adequate to deal with macroeconomic phenomena in the developing
world, there would be little justification for “development” macroeconomics.

The title also suggests that macroeconomic phenomena in individual
developing countries are sufficiently similar that it is meaningful to speak
of a “development macroeconomics” rather than the macroeconomics of,
say; Brazil, Cameroon, or Nepal. We are aware that both implications are
problematic: many economists would subscribe to the notion that the standard
tools and models of macroeconomics can be used in developing nations, and
others would argue that Bravil, Cameroon, and Nepal have so little in common
that the very notion of a “development” macroeconomics lacks meaning.
These views are sufficiently compelling that the burden of proof falls
on us. The view that development macroeconomics is distinctive may sound
suspiciously like an old and discredited claim from the 1960s that modern
neoclassical (micro) economics is not relevant to developing countries, because

these countries are somehow “different” in unspecified ways or becanse these
“traditional” societies are populated by nonoptimizing—and nonrational—
- economic agents. The perspective adopted in this book should not be confused

with that view. We do not believe that economic agents in developing -

countries behave differently. from those in industrial economies in ways that
are inconsistent with the rational optimizing principles of neoclassical micro-
economics: rather, we believe thdt they behave: similarly to their industrial-

country counterparts, but operate in a different environment. Qur perspective
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sonomic- characteristics that are broadly shared among developing nations
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Chapter 1

1| Historical Background .

The relevance of industrial-country macroeconomic analysis to developing
nations has been the subject of debate for some time, particularly in Latin
America, where the contending views have been dubbed “monetarist” or
“grthodox” on the one hand and “structuralist” on the other. The former are
associated with the perspective that. mainstream macroeconomic orthodoxy
is directly applicable to both long- and short-run macroeconomi¢ issues in
developing countries. In particular, the monetarist school takes the view that
Jong-run growth in developing countries is hampered by dirigiste policies.
that distort the allocation of resources. The long-run policy prescription is
that growth can be promoted by giving full 'scope to market ‘mechanisms via
free trade and noninterventionist domestic policies. In the short run, the high
inflation and balance-of-payments deficits that have often afflicted developing
countries reflect excessive money growth fueled by large fiscal deficits.! The
cure is orthodox medicine—tight fiscal policy coupled with “getting prices
right,” usually by devaluing and raising ‘domestic interest rates. The orthodox
view is often associated with Harberger (1963) and Sjaastad (1983). Its policy
prescriptions lay behind the approach 16 macroecono ic adjustment followed
by the “Chicago Boys” in Chile during the 1970s, as well as the Southern
Cone stabilization progiams of the late 1970s. More broadly, policies loosely
based on this set of views have long been promoted by international financial
institutions, both in Latin America and elsewhere in the developing world.

" "The inception of the structuralist school is associated with work done
for the Economic Commission on Latin America by Ratil Prebisch early

in the postwar period.?2 An important tenet of the early structuralist school

was that, due to lower income clasticities of demand for raw materials
than for industrial goods, the primary-exporting countries in the developing-
world “periphery” would face secularly deteriorating terms of trade relative
to the manufactured mooamimm.uo&bm industrial-nation “center” The central
policy recommendation for long-run growth that emerged from this prognosis
was that production specialization along classical comparative advantage
lines was to be avoided. Policy- intervention was required to change the
" structure of production in the periphery. Industrialization should be promoted
in developing nations by protecting indigenous “‘infant industry” against
competition from the “center” through the use of trade barriers and- foreign
ex¢hange controls, as well as by providing special advantages to the industrial
sector in the form of cheap imported inputs (secured through an overvalued
exchange rate), cheap credit, and cheap labor (promoted by turning the internal
terms of trade mmabmm“ agriculture), This “import substitution™ strategy was

! Actually, although high inflation has been more prevalent in developing nations than among
industrial countries, it has been much more common in Latin America than in other parts of the

developing wotld: ,
2 See Kay (1989) for a discussion of the historical background of the structuralist schoel.
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. .H_Wm.ﬁoaw@momwm ‘adopted here draws, in effeét, from both monetarist and
+ structuralist mﬂ&%mmm. Both approaches yield uscful insights, and we believe
w.rﬁ.anHonopnonmo reality in the developing world indeed combines features

o * .+ 3 A'similar list of common characteristics of structuralist models is offered by Laustig (1992).
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of both. Moreover, the central role of the fiscal deficit in fueling money
creation and thus high steady-state inflation commands a wide consensus

among contemporary macroeconomists. These are central tenets of *“mone-

tarist” orthodoxy. Nevertheless, agreement on these issues doés not preclude
accepting a number of points made by the new structuralists. For example,
although inflation may be attributable to high fiscal deficits, the persistence
of large public deficits itself needs to be explained, and the explanation may
feature an important role for the continuing strggle over distributive shares
emphasized by new structuralists.* . .
More important, perhaps, the preceding ‘comments pertain to long-ran
properties of the economy. In the framing of short-run macroeconomnic policy,
which has been the bread and butter of industrial-country MACTOECONOmMIcs
since Keynes, structural features of the economy, as well as of the policy
environment, come into their own. As is well known, the dynamics of macro-
economic adjustment to changes in any given set of policies will invariably
depend on structural features of the economy, on initial conditions, as well
as on the nature of the other policies pursued contemporaneously. In this
sense, it becomes important to identify-the macroecono ic characteristics of
developing countries that are likely to govern the response of their economies
to macroeconomic shocks and that must therefore figure prominently in

macroeconomic models designed to be applied in a developing-country

setting.

2| Economic Structure and Macroeconomics

What, then, are the Macrocconomic features that tend to define development
macroeconomics? The structural characteristics that differentiate a “repre-
sentative” developing economy from the textbook industrial-country model
cover a wide spectruin, spanning most of the standard components of a
macroeconomic model. Many of these features are not shared by all developing
countries, and some may be found among industrial countries too. Never-
theless, we. will provide evidence in this section that the features déscribed
below-—all of which can be readily recognized as affecting MACTOECoNOmic
behavior—systematically differentiate developing countries as a group from
the standard textbook representation of an industrial-country economy. They
include the nature of openness t0 trade with the rest of the world in both
commodities and mmmmﬁm,,.ﬁww.nmﬂﬁo of financial markets, the characteristics of
fiscal institutions and the government budget, the properties of the economy’s
supply - function, .the degree of income inequaiity, the stability of policy
regimes, and the degree of macroeconomic volatility.

4 THe ol of distributional conflict in fostering [macroeconomic instability has indeed been
emphiasized in the growth literature. See, for instance, Persson and Tabellini (1994).

Ovm==Mmm.,no Trade in Goods and Assets

Developing m.:oi_.mm. like small industrial countries, tend to be much
n.io in goods and services than are the major industrial
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trial:Country - context, -the Mundell-Fleming model. This
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0N sructire permits a distinction to be drawn between the exogenous
ermis of trade mn_&‘mﬁ.n.n&ommno‘ﬁm real exchange rate, which is the central
intrateriporal macroeconomic relative price in these economies.

‘. The importance for many developing nations of  primary-commodity
exports with exogenously determined prices accounts for an important Source

‘m_HEm group moﬂm_.&mﬁ of the major industrial countries. Tts members are Canada, France,
Om“E.EE_. mm?iwuw“ua the United Kingdom, and the United States. It should be noted that the
‘nmma”o of openness of the smafler industrial countries (such as Belgium) is typically much higher.
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of MACTOECONOMmiC instability in these conntries. Prices of primary commodi-
ties tend io fluctuate quite sharply. Consequently, developing countries have

. faced highly unstable terms of trade at various tires over the past two decades,

with large asymmetric effects; for instance, ina study of the behavior of the
real prices of thirty-six world commodities over the period 1957-1999, Cashin,
MecDermott, and Scott (2002) found that price slumps typically lasta lot longer
than price booms.® Episodes of drastic changes in the terms of trade for these

countries have often been dominated by changes -in oil prices, but at times -

nonfuel commodities also undergo sharp fuciuations in price. Coupled with
the relatively large share of exports and imports in domestic economic activity,
such fluctuations in export, prices represent substantial exogenous changes in

national ipcome from one year o the next, and constitute an important souree -

of macroeconomic volatility for such countries:

3. The extent of external trade in assets has tended to be more fimited in
developing than in industrial countries, though this situation has recently
begun to change in dramatic fashion for an important group of developing
economies. c e e : ,

Perfect capital mobility is often used as the standard textbook assumption
for industrial countries. In developing countries, capital controls have long
been the rule, and although their &ffectiveness is questioned, the degree
of .capital mobility that characterizes economies that frequently retain such

cestrictions remains far less than is assumed in textbook industrial-country
models. Thus, unlike standard macroeconomic modeling for industrial coun-
tries, in the developing-country case the assumption of perfect capital mobility
is generally inappropriate. Evidence on this jssue is discussed in Chapier 14
and used in Chapters 7 and 12 to formulate .appropriate models of the
monetary transmisssion process and for the analysis of stabilization policies
in developing countries. -

At the same time, increased financial integration has occurred in the
context of immature domestic financial systems, limited policy flexibility, and
weak credibility. This situation has given rise to large capital flows, described
4n the next section and considered in Chapter 14. .

4. Greater integration with international financial markets exposes many
middle-income countries to abrupt reversals in capital flows, which may
exacerbate Macroeconoimic volatility. .

For many developing countries, a large stock of gross external debt
presents important Em.onoaoomogwo challenges, regarding most notably the

6 There is, however, continuous debate on whether there has been a secular deterioration
v%EoEb.&@%Eﬁﬁwﬁé to prices of manufactured goods—the so-called Prebisch-

Singer thesis. Fox Ennnmmmﬁﬁo&monﬁmmmmmcm‘mnn Eamu&..‘pnmo_.mmumému. GmuuS.On&.EmSn
(1992), and Reinhart and Wickham (1994). . .
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| Domest Financial Markets

6. irigncial @ﬂmim i many developing nations have been the subject of
extensive mwam.mc__nn.o: in recent years. However, they continue to-be
Q.QE._.:ﬂmn by. »anks. They also remain fragile and often exacerbate
macroeconomic and financial volatility. .

o Enuommﬂ several developing countries have recently developed very large
equity Eﬂw&m..m.co_u markets (as well as secondary markets for securities)
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continue to be small or nonexistent in many of them. Financial markets in the

vast majority of developing economies continue 1o be dominated by a single

type of institution—the commercial baok. Thus, the menu of assets available to
. private savers is Jimited. Moreover, even where equity markets have developed,
they tend to be dominated by a few closely held firms and exhibit very low
turnover ratios. g .

The commercial banking sector in developing countries has traditionally
been heavily regulated: ithas often been subjected to high reserve and Tiquidity
ratios as well as legal ceilings on interest rates together with sectoral credit
allocation quotas. In Tecent years, however, many countries have taken steps to
deregnlate their financial markets, vesulting in enhanced competitition, greater
access to foreign banks, and improved efficiency. Ratber than being legally
imposed, as before, credit rationing in the developing world tends now to be
endogenously generated by information asyrmetries, as is commonly taken to
be the case in industrial countries. . .

Nevertheless, the financial system remains, in many counfries, pootly
developed. In spite of the more limited range of financial assets available to
savers in developing nations, meonetization ratios (as measured by the ratio of
a monetary aggregate to pominal GDP) are generally lower for such countries
than for industrial countries. In large part because of the nature of the financial
system, but also because of some of the other features mentioned previously,
the specification of standard textbook macroeconomic behavioral relationships

(decision roles) may né 1 to-be modified in the developing-country context.
In particalar, it becomes necessary to incorporate the implications of credit
rationing in private decision rules when such rationing is present. This affects,
for instance, private consumption, investment, and asset demand fanetions.
The incorporation of these phenomena has been treated in different ways—
by including, for instance, quantity constraints in consumption and investment
equations. These issues are taken up in Chapter 3. :

Another issue relates to the fact that the institutional prerequisites for
successful liberalization—in the form of appropriate regulatory and supervi-
sory mechanisms—have frequently not been in place, resulting in enhanced
macroecononic instability and severe cTises involving interactions between the
balance .of payments and the financial system. As discussed in Chapters 13
and 16, the weakness of the institntional framework in many developing
countries has made both the frequency and depth of such crises much more
extensive in such countries than in industrial countries.

2.4| The Government Budget

7. The noEmomE.or of the government budget differs markedly between
industrial and developing countries.

In-many-developing. nations, the state plays a pervasive role in the eco-
nomy. This role is exercised through the activities of not just the nonfinancial
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Betor Aoo_w.mmwﬂum of the central moﬁEEmnr.Hon& governments, Spe-
; mwm.nmmmw and nonfinancial public enterprises), but also of financial
siations. owned by the government. Regarding the nonfinancial public
tself; ) ,m.@m%oﬁ tends to play a more active role in production
- .aeéin most industrial nations, and the performance of public sector
viontral in determining the fiscal stance.
systernatic data on the size and performance of the con-
mmﬁon.uowm ancial public sector are Dot available for a large :._.E.&ﬁ of
Hevelo .mbw..oo&amm. Published information tends to refer to the finances
¢ the  central ‘government only. Even 50, existing studies suggest that the
«mnum,mme absorbs a smailer fraction of output in developing than
sl .countries, and that the composition of spending differs between
‘¢wo groups of counfries. Developing nations devoie a substantially latger
ACHOIL0 .mwwnu&gmw to general public services, defense, education, and
ervices (reflecting the role of governinent in produgtion) than
4l nations, whereas the latter spend somewhat more O health and
ally more-on social security. s :

For feverniie; the main Source of central government revenue is taxation,
the share ‘of nONtax revenue in total revenue tends to be much higher
eveloping than in industrial countries. The collection of tax revenue in
déveloping countries is often hindered by Limited administrative capacity and
val constraints (Bird and Zolt, 2005}. One consequence of this is that
. w._mwm a much more limited role in developing than in industrial
jied by Bird and Zolt (2005), the tax structure in most developing
domipated by taxes on consumption, whereas i industrial
countries, anB.auﬁwnm account for the largest share and taxes on foreign
o ‘are nogligible. Of direct taxes, the share of tax revenue raised from
nal incomes (which often amount to withholding taxes on labor income
, the formal sector) tends to be much larger than that from corpo tions in the
deyeloping ..S@HEU. whereas the reverse is true in the industrial world. In patt,
thistis the result of high collection costs on capital income. Trade taxes consist
ritharily. of import rather than export duties in developing countries and are
séd more extensively in the poorest countries. - .
“The poli ”.nmp and administrative constraints on tax cotlection in developing
tions; coupled with the limited scope for the issuance of domestic debt in

many ,mc...u.m onvnuanm, has led to greater reliance on seigniorage, and therefore
to higher levels of inflation (on average), than in industrial countries. With
few nw.omwmow@ industrial coun 105 tend to raise fairly low amounts (less than
percent of GDP) of seigniorage revenue, Whereas many developing countries
have-traditonally collected significant amounts in this fashion. As a result,
flation rates in developing countres tend t0 be higher than those that prevail
jii‘the industrial world. -
-.“The mAacToECONOMIc implications of budget institations—the set of rules
-and procedures ‘by which government budgets are prepared, revised, and
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approved by the legislature—has- attracted renewed -interest, E&n&ﬁ@.

in Latin America (sce Grisanti, Stein, and Talvi, 1998 and Agénor .and
Yilmaz, 2006). Three dimensions, in. particular, have been much discussed:
(a) the nature (and credibility effects) of the constitutional miles that can be
implemented to impose constraints on the size of the fiscal deficit, such as
balanced-budget rules; (b) the procedural rules that guide the elaboration of
the budget by the executive branch, its approval by the legisiative branch, and
its execution; (¢) the type of rules (whether “collegial” or “hierarchical™} that
may enhance the transparency of the budgetary process; and the implications
of alternative fiscal ules for growth. It has been argued, for instance, that
in a volatile environment asymmetric balanced-budget rules (which prevent

borrowing in “bad” times but impose 0o saving in “good” ones) may be overly -

restrictive—possibly forcing a-procyclical reaction ‘to adverse economic
shocks, By contrast, imposing an upper Jimit on the debt-to-output ratio
miay be desirable, especially as & means to ensure fiscal sustainability (sec
Chapter 4). It has aiso been suggested that, in Latin America, better budgetary
institutions are associated with lower fiscal deficits and stocks of public debt,
but that at the same time high inflation and the volatility of economic activity
have tended to reduce the ability of the budgetary process to impose fiscal
discipline (Aizenman and Hausmarm, 1995). .

2.5| Aggregate Supply and the Labor Market

8. The large direct role that the state has played in production inmany
developing countries implies that the size and efficiency of the public
capital stock figures prominently in the aggregate {or sectoral, under the
three-good classification suggested earlier) production function(s). .

Nonfinancial public enterprises have been important economic actors in
most of the developing world. Public capital represents a much larger share
of the aggregate capital stock in- such countries than in developed nations.
Although reliable capital stock data are mot available for such countries,
existing data do indeed show that in many countries the public sector accounts
for a sizable share of total investment. Given the important role that the public
sector has played in the development process, the medium-term supply-side
effects of government spending often canmot be ignored.

In recent years, the traditional role of the public sector as producer in
developing countries has received new scrutiny, and several developing coun-
tries have undertaken massive privatizations of nonfinancial public enterprises.
Because of the rélatively large weight of public sector production in developing

e countries relative to that in industrial nogﬂnm,ﬁmamﬁdonouoanWEEW!

ations of such measures have been particularly important in the developing
country context. Nonetheless, as of the time of writing, the share of public
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T mmmoﬁmmuﬁ pave been privatized remains telatively small in many
%Em..doauﬁmm, leaving a large share of production in public hands.

ed intermediate goods play an important rofe in the aggregate
mwﬂiuma the three-good structure, sectoral) production function(s) in
eveloping colintries.

ported intermediate goods play a prominent role in economic activity
. geveloping world. Such goods accomnt for a sizable fraction of all
72 @H.mq.oouha ifnports. [nn some countries the share of energy and non-
Jitermediate imports -can evell exceed 70 percent. As a result, the
e value of domestic production and domestic value added
in; developing than in industrial nations. Through the cost
nediates, the exchange rate has an important influence on
0 of the economy’s short-run supply curve. The role of imported
iinte: 2o \ds means not only that exchange-rate changes will have short-
- opsts, biit also that, in the presepce of foreign exchanige rationing,
Gilito of foreign exchange may have a direct effect on the positiomrof
omy’s short-run supply corve. . S

0 :o:.:i siipply functions in developing economies may be
signincantly affected by working-capital no:ﬂ.nm_ﬂa.ca.

use of the underdeveloped nafure of the financial system, firms in
iy developing countries tend to rely on bark credit to finance their working-
\pital needs (labor. costs and imported intermediate goods) prior to the sale of
utpiit The existence of these needs implies that shocks to official interest
ifos and credit availability may play an important supply-side role in the short
siun: they imply, for instance, that a contractionary monetary policy may have
tiort-run stagflationary consequences. This issue is discussed further in
hapter7. . . : .

‘11, Afthough labor market _.:ﬂ._.w:zoam vary substahtially across developing
countries, the informal sector continues to play animportant roleinthe

stermination of wages and employment in many of them.

~'The nature of short-run wage-setting behavior represents one of the key
aﬁwﬂmunmm.dmgoob the major schools of modern macroeconomics, but most
participants in these disputes acknowledge that country-specific institutional
differences (such as the prevalence of staggered overlapping corntracts in the
United States|or synchronized wage bargaining in Scandipavia) are important
indetermining the economy’s short-run supply behavior. In this context, the
ole” of mn.ow@upﬁ.éam backward indexation mechanisms in the context of
isinflation programs has received much attention. Despite the importance of
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: rination, :oimﬁr the (limited) empirical
evidence available on wage-setting behavior in developing cour tries suggests

that many of them are characterized by a high degree of real wage flexibility
(Horton et al., 1994; Agénor, 2006D).

labor market instifutions in wage for

_ by the informal urban sector, which can account for a sizable propostion
(50-60 percent, and in some cases even more) of economic activity and total
employment in developing coutitries, particularly in some parts of Asia, the
Middle East, and Sub-Saharan Africa. A consequence of the formal-informal
dualism s the segmentation of the trban labor market, which plays a crucial
role in explanations of urban poverty, unemployment, and underemployment
in developing countries. :

2.6| Stability of Policy Regimes

Overall, developing countries have tended to exhibit higher fiscal deficits,
higher rates of inflation, and higher average growth rates than the major
industrial countries. Uu&bm.a_@.ﬁmnoﬁ 19992006, for instance, in advanced
economies real GDP growth was on average 2.6 percent per anmum, and
infiation 2.0 percent, according to the International Monetary Fund. In devel-
oping countries, the average outpuf growth rate was 6.4 percent per aninuin
- and inflation 6.2 percent. In addition, average inflation rates in all tegions in
the aoﬁEEbmfﬁoﬂm\oon&ﬁ:m o exceed those of the major industrial
countries.” . . .

. High infiation has been a symptom of policy instability and has frequently
been associated with policy uncertainty. In large parts of the developing
world—-particularly in { atin America and Africa—policy instability has been
‘endemic. In part, this has been the result of indigenous faciors. Political
instability has characterized many developing countries from the time of their
independence, and multiparty democracies with free elections remain rare.
Changes in government not infrequently signal changes in roling ideologies
and correspondingly in economic policy regimes.- ,

Policy uncertainty has been an imporiant factor in the macroeconomics
of development, in many mum..,bﬁnaw friggering currency substinrtion, capital
flight, exchange-rate crises, and the collapse of private investment. Uncer-
tainty regarding the policy enviropment—or the anticipation of future policy
reversals—is a feature that frequently must be built into developing-country
macroeconomic models and thie design of macroeconomic reform programs:

7 At the same time, average Emmmop has fallen considerabiy since the 1990s in al} developing
~ countries. During 19992006, inflation averaged 10.5 percent in Africa, 6.7 percent in the Middle
East, and 7.0 percent in Latin America, compared to 28.2 percent, 11.4 percent, and 134.2 percent

T respectively, during T959-1998. w

There is also increasing recognition of the macroeconomic role played -
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onomic Votatility and Fluctuations

| L . .

,E.n result ofmany of the phenornena described previously, the
crgecanomic environment in developing countries is often much more
- iatilethanthat in industrial countries.

‘Macroec

f the HACrOECONOMIC environment in many developing
of FIACrOECODOMIC. OUICOMES. The roots of this macro-
tability are both exiernal and internal. Volatility in the terms of
i ﬁﬂmmmgu& financial conditions are directly transmitted to smail
.Em..noﬁ._mm.nm that are price takers in international markets both for
and servicas as well as for financial assets. Coupled with the inflexibility

T roeconomic instraments and polifical instability resulting in

mhic experience of many @ﬁ&oﬁbw countries bas tended to be

Lo by-a-series of crises. These have had implications for a broad range

%B%B@M@Wmnoﬁmum. Components of the: mcﬁEEmEum _.,Enmormoa
anoe, lenaA0, = much less stable in developing countries than is typically
Gl case i trial countries. Tnstability has also characterized macroeco-
—elative, prices such as the terms of trade and real exchange rate. Maost
; CroecOnOmic instability has resulted in unstable growth rates

Al output as s..m:.. as of private consumption. There is also evidence that
OECONOIIC, volatility in some countries (particularly in Latin America)

PooBmogmnm by a procyclical fiscal policy response—d
‘ gvernment expenditure and fiscal deficits to increase during
ofecono

expansion and to fall during recessions (Gavin and Perotti,
"Ovorall, boom and bust phenomena tend to be much more common in
than in:industrial countries; the higher degree of macroeconomi

latility that results from such phenomena arc correspondingly more costly.

rier grou ‘of countries. Indeed; using _mBm= n&wg.ﬁoaaom&mom

Ly \omies with a single representative consumer, Pallage and Robe

003)-found Em.ﬁBmoBmoouoEwn volatility may entail large welfare losses

that even if consumers are only moderately risk averse, eliminaiing these

uictuations altogether may be preferable, from:a welfare perspective, to a
crease in consumption growth. :

13:in wnﬂ. nw& result of greater exposure to volatility, features of
.Snn.,ﬂomnusoq_._.n fluctuations in developing countries differ significantly

rom those characterizing industrial countries. in particular, supply-side

nd external shocks play a more prominent role, .

“related issue is that the sources of macroeconomic fluctuations differ

mpuwn.n.mhmuq between industrial and developing couniries. Developing coun-

tries. ot only. experience shocks that differ in type and amplitude from those
experienced in industrial couniries, -but also the domestic MACTORCOROMIC

cte changes in policy regimes in weak institational settings, -
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Chapter 1

environment in which these shocks play themselves out tends to be quite
different in the developing-country setting from what is typically assumed
in jndastrial-country macroeconomic analysis. Thus, both the sources of

in the developing world.

Agénor, McDermott, and Prasad (2000) provide a systematic attempt to
document a wide range of regularities in macroeconomic fluctuations for a
group of 12 developing countries with diverse experiences with structural
change and for which quarterly data of reasonable quality could be assembled
(Colombia, Chile, India, Korea, Malaysia, Mexico, Morocco, Nigeria, the

range of macroeconomic variables and inchide indusirial output, prices, wages,
yarious monetary aggregates, domestic private sector credit, fiscal variables,
éxchange rates, anid “trade  vatisbles. The relationship between £CONOMIc
fluctuations in these countrics and two key indicators that proxy for economic
activity in industrial countries—an index of industrial country output and 2
“measure of the world real interest rate—are also examined.

To examine eCcOnomic finctuations at business cycle frequencies, it is
necessary fo decompose-all macroecononmic series into nonstationary (trend}
and mﬁmo.sww (cyclical) components, because certain mﬂ@.ﬁn& characteriza-
tons of the data, including cross-correlations, are valid only if the ‘data are
stationary. Agénor, MeDermott, and Prasad (2000) use three alternative filters,
to examine the robustness of their results: 2 modified version of the Hodrick-
Prescott fiter (see Tiodrick and Prescott, 1997); the band-pass filter, developed
by Baxter and King (1999) and extended by Christiano and Fitzgerald (2003);
and a nonparametric detrending method.

In line with much of the literature, Agénor, McDermott, . and Prasad
(2000) measure the degree of comovement of a series y; with industrial
output x, by the ma itude of the correlation coefficient plf), €
{0, .,le. £2, ...1 ). These .noﬂ,m_wmosm are between the stationary components
of 3 and x;, with both components derived using the same filter. A series
y: is said to be procyclical, acyclical, or countercyclical, depending on
whether the contemporancous correlation coefficient p(0) is positive, zero,
or negative. In addition, the series J; is said to be strongly contemporane-
ously correlated if 0.26 < |p(0)] < 1, weakly contemporaneously correlated if
0.13 < |p(0)} < 026, and contemporaneously uncorrelated with the cycle if
0< )] <0.133 I

The cross-correlation coefficients (), jeil, +1, 2, ...} indicate the
phase-shift of y, telative to the cycle in industrial output. Again, in line with

- #The "approximate standard error of these correlation coefficients, computed under the
null hypothesis that the true correlation coefficient is zero, and given the average number of
- ——gbservations per-country in the sample, is about 0.13. - -

macroeconomic shocks and their propagation mechanisms are Tikely to differ

Philippines, Tunisia, Turkey, and Urnguay). The data they use cover a wide .

the existing literature, J; is said to lead the cycle by j- period(s) if |p(H] is .
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. .H%ubu.mﬁ a positive J, 1o be synchronous if |p)] is maximum for § = 0,
" and o lag the cycle if [o()] 18 maximum for a negative j.2 To establish
" which n.oq_ﬁmmoum are significantly different from zero, they use the following
* esult, ‘established. by Kendall and Stuart (1967, pp- 292-93): the statistic
T} =P/ 3. where p is the bivariate correlation coefficient between

detrended output and. detrendied x;, has an w@E@Sﬁo&@ no%&‘&mﬁgmou
énw\mdmwmnmlo@a& o 1/(T-=3) where T is the number of observations.
J‘ggw‘wﬂ.ovmnﬂ.wmo:m, for instance, this implies that positive correlations of
- 0.32 or larger mmw significantly different from zero at the 10 percent level, and
< of 048 or mwnmﬁmn are significant af the 1 percent level.

" Their main findings can be sammarized as follows:

tput-volatility, as ineasured by standard deviations of the filtered
syclical-co of industrial production, varies substantially
¢loping countries, but is on average much higher than the
Jovels ypically observed in industrial countries. This is consistent
results in Neumeyet and Perri (2005).10 There is also
~consideral olmmmamwmﬁo.aom (as measured by autocorrelation coefficients)
" i output fuctuations in developing countries: e
Adtivity it E@%EE countries has a positive but relatively weak
- influence on.gutput in developing countries. Real interest rates i
L .Emzmﬁmh countries tend to be positively associated with outpud
ﬁnn.ﬂ._..uwmowm in developing countries; these results are consistent with
those of-Ahmed 2003), Neumeyer and Peirri ﬁoowv_. and Uribe and
Yue (2006); regarding the impact of U.S. interest rates.
“Government expenditure is countercyclical. Government revenues are
.q.wnwoﬁn& in some countries, and significantly countercyclical in
“others, a phenomenon that appears difficult to explain. The fiscal
impulse (defined as the ratio of mo<oEEaE.mmg&bm to govemment &
revenue) is negatively correlated with the business cycle.
HEmhmnﬁoE&nﬁmﬁoH of nominal wages varies markedly across
ountries and is not robust across filters. By contrast, the evidence
strongly supports the assumption of procyclical real wages.
There is no consistent relationship between the stationary COmPpOREnts
of Eo Rﬁ_m_ of output and prices, o the levels of output and inflation.
Variations in the price level and inflation are countercyclical ina

gumber of ‘countries and procyclical in a few.

9 The, mm:wﬂ. of lead-lag cormelations and, in particular, the lag at which the peak positive
.n.on.amwmon_ occurs, could be interpreted as indicating the speed with which fnnovations in variable
3, are transmitted to real activity - C

d .wwc.Nmﬂwmn et al: (2006) estimate that the percentage volatility of per capita consumption in
-developing aownnﬁuom {excinding counries affected by civil wars) has typieally been two to six

times greater than in industrialized counixies over the past:three decades.
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» Coniemporaneous correlations between money (measured through
various monetary mmmmmmmﬁomv and outpuf are broadly positive, but not
very strong—in conizast to the evidence for many industrial countries.

» The contemporaneous correlations between the velocity of broad
money and industrial output are strongly negative across all filters for

. almost all the countries in out sample. This result is in conirast to the
weakly procyclical behavior of velocity observed in most advanced
industrial countries.

« Domestic credit and industrial output are positively associated for
sOme countries. However, the strength of the relationship between
credit and output is not always robust 10 the choice of detrending
procedure. In s0me countries, there is 2 negative correlation between
these two variables. o .

« There is 1o robust corelation between merchandise trade movements

. (as measured by the ratio of exports to imports) and output. For some
countries, the contemporaneous correlations are negative (irrespective
of the filter used), whereas for others the contemnpOTaneous -
correlations are strongly positive—the lagter result possibly indicating
that industrial output fluctuations are driven by export demand and
that merchandise mﬂﬁonw are not as sensitive 10 domestic demand
fluctuations as in industrial countries. :

« Cyclical movements in the terms of trade are strongly and positively
correlated with output fluctuations. .

+ There are no systematic patters in the contemporaneous correlations

-~ between nominal effective exchange rates and industrial output; in
addition, fora majority of the countries under study, these correlations

-~ are ot significantly different from zero. Similar results are obtained
for real effective exchange raies. :

These - resulis highlight the importance’ of supply-side shocks in
driving business cyclés in developing countries. Of course, using Ccross-
correlation coefficients as indicatots for evaluating the empirical relevance
of demand-oriented, versus mﬁme-o&mEom, nACroeconomic theories can be
cﬂoganﬁmo.: The results are also not aniform across Countries. In particular,
whereas negative price-output correlations in some countries provide support
for “real” or supply-side interpretations of business cycles, couitries where
E.Hnmloﬁm& comrelations are positive would tend to support “pominal” or
demand-side intarpretations. : .

The above results arc in line with those for a number of industrial
mommw..ﬁm...mma those obtained by Hoffmaister and Roldds (1997) for Asia

1t More generally, covariation among a et of variables may depend not only on the nature of
the shocks that pertush the economy, but also (under rational expectations) on how long the lag is

betweet ml_&nnwm%.@wndﬁ%maoﬁv and realization (implementation) of the shock.
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ynd Latin America, and Hoffmaister, Roldés, and Wickham (1998) for Sub-
Saharan Adfrica, which suggest that in @m«ioﬂbm couniries the main source
o ons ‘are supply shocks—even in the short run. In addition,

of -output ‘Auctuations’
Hoffmaister and Roldos (1997) found that in Latin America external shocks—

articular, world interest rate shocks—and demand shocks affect output

atiops MOTE, than in Asia, whereas Hoffmajster et al. (1998) found that
extarnal hocks—rincluding changes in the terms of trade—tend to have a

mammam‘g@wnﬁ on output in CFA franc countries, compared 10 the rest of
Sub-Saharan Africa. Similarly, Kose and Riezman (2001). estimate that terms-
-of -trade; shocks account for almost half of the volatility in aggregate output
i1 Sub-Saharan Africa—partly because 2 significant fraction of exports of
‘countries. in Eﬁw region CODSISES of a narow range ‘of primary conmmodities.
Ralvpunia and Nyankiye (2000) also found that for Cameroon, terms-of-trade
* shocks are the io,ﬁ important sOUrce of business cycle Auctuations. Shocks to
Iative prices of-both imported capital goods and intermediate imputs may be

€;2002).2

28 _w_‘_..w_noim Inequality .
“14.The nmw_.mm of income inequality tends fo be much higherin developing
thatt industrial countries. Income inequality has important implications
nhotonly for growth and development, but also for short-run
macroeconomic fluctiations. :

HvoEmr degree of inequality that characterizesthe digtribution of income
i aﬂ&.o&bmm countries is well documented (see, for instance, Todaro and
nith, 2006), and much sesearch on the economic effects of income inequality

focuses on its wnpmmommoum for growth and long-term development. However, 2
Tighly tmequal distribution of income may also have short-run MACIOECONOMIC

o bave & small and volatile tax base; this may translate into high volatility of
ublic) expenditure and output. - . :
L Alteinatively, as argued by lyigun and Owen (2004), the degree of income
En..mq&mﬁ can affect private consumption variability when the ability to obtain
nﬂ.nmw.m.mwm%m on income. Bssentially, when income plays 8 role in access
tocredit, the distribution of income contains information about the fraction
‘of individuals who are credit-constrained and cannot smooth consumption. I
redit is so abundant that only the lower class. is shut out of credit markets
-and unable |t© smooth consumption through downturns, greater inequality
(a-smaller middle class) is Ikely to be associated with more volatility in

v 32 To'our @oﬁﬁnmp Raddatz (2007) is the.only stady that depans from the consenss on the
- quantitative: importance of external shocks it explaining ontput Aoﬂmmhq in low-income coumtries.

sven m_on.mmmﬁowngﬂ to explain the volatitity of output in developing countries ‘

plications. Countries characterized by high levels of income inequality tend -
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copsumption. In confrast, if the availability of credit is limited to such an extent

that both the lower and middle classes are credit-constrained, a more unequal

distribuiion of income is likely to result in smoother aggregate ‘consumption.
Put differently, when credit-constrained and _—unconstrained individuals have
different consumption smoothing abilities, the distribution of wealth and
iricome can affect aggregate fluctuations because it determines the fraction of
individaals who are borrowing constrained. ,

.Using cross-couniry panel data for the period 19691992, lyigun and
Owen found that greater income inequality is associated with less consumption
variability when per capita income is low. By contrast, when per capita iIncome
is high, greater income inequality ig’ associated with higher- consumption
variability. Thus, the distribution of income affects the short-run variability of

consumption differently m high- and low-income countries—-possibly becanse
financial development and.availability of credit are positively associated with
higher levels of per capita income, 28 discassed in Chapter 18. -

3| Some special Topics

As mentioned in the introdnction, over the past two decades economists and
policymakers in developing nations have been concerned with a mumber of
issues that have not-received similar attention in industrial countries. These .

issues have been of particular importance in the developing world precisely
because they have arisen. from features .of these economiies such as those
mentioned in this chapter, and some of them have already been discussed
above. Although all of these will be considered in some detail later in the book,
they are listed here tO conplete our overview of development MACTOECOROMICS.

o Stabifization of High Inflation

As indicated- previously, high inflation has been more COMMAT in the
developing world {ham in the industrial world over the past two decades. The
developing world has also witnessed several alternative m.ﬁmaomnwmm to price-
level stabilization, ranging from orthodox money-based programs relying on
tight fiscal and monetary policies and exchange-rate po .

cy geared to-external
balance, to “heterodox” programs based on tight aggregate demand policies
supplemented by an exchange-raie freeze as well as some form of wage and
price -controls. The evaluation of this experience and its jessons for futare
stabilization efforts in the developing world and elsewhere have been important

topics of research.

e Fiscal Rules and the Procyclicality of Fiscal Policy

o Eﬂd..:mw\dmmu much debate in recent years on whether explicit fiscal
frameworks may help {0 achieve and majntain fiscal discipline. Fiscal rules,
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in particular, have taken the form of maintaining fixed targets for the deficit
(variously defined) andfor public deb ratios to GDP. Such rules have been used
'in industrial and developing countries alike. A CODUTIOR criticism of standard
deficit rules (incltding balanced-budget rules) is that they are inflexible (to
the extent that they are defined irrespective of the cyclical position of the

gconomy) and tend 6 be @Ho@own&...go&mn criticism of deficit rules 15 that

they discourage public investment. Some economists have advocated a “‘golden

mle” approach 10 budgetary policy whereby the focus'is on maintajning &
wﬁwbo.a or surplus on the current fiscal account (that s, current revenues less
current expenditures), with net capital expenditure financed. from government

savings and borrowing. A key issue relates 10 the wﬁﬁwommonm of the golden
rale for growth. o

o Inflation Targeting and Monetary Policy Regimes .
.HA.U mnEoﬁw WEm wom_ of price stability, monetary policy in many countries

_was fora long time conducted by relying on Em.ﬂuua&mﬁ targets such- as

monetary aggregates of exchange rates. During Em. Hmoom“boémﬁmﬁ mnﬁaﬂ
industrial and developing countries have begun to' focus directly on inflation
itself. This new approach to the problem of cont rolling inflation throigh
monetary @omnw is known as inflation targeting. Kt essentially makes inflation—
rather than o&@&.oﬁ _.EmEEo%Eonﬂ|Eo uuBmQ goal of monetary policy.
The design and implementation of an inflation targeting regime are at the
forefront of the policy agenda in many countries. : .

. mx%.w:mm.maﬂ.m Management

The BNOJOmnonoEwo effects of devaluation have been rather oounozaﬁmm&

”.. in the developing-county context, although this topic has ceased to preoccupy

E&ﬁma&.oo-?q% macroeconomists over the past two decades. Long-standing

issues are the desirability of alternative exchange-rate regimes, and the “new

.mnmnshsﬂmﬁuw critique of the role of the exchange rate in orthodox stabiliza-
. tion. More recently, the MacroeconOmic consequences of alternative .ﬁoﬁ&b&

exchange-rate rules and the role of the exchange rate as a nominal anchor in

C . open ECOTOMmY, including the role of exchange-rate bands in mitigating the

trade-off caﬁwéom.u credibility and flexibility, have also been jmportant policy

- issues.

.- mm&mmﬂ and Qu.mm of Currency Unions

. In Hmonwm years, there has been growing interest in developing countries
in forming, currency anions.”? Research on both industrial and developing

D e E&Sﬂm {1975) provided an early review of the literature. For 2 more recent discussion, see

De Grauwe (2000).
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countries has identified various criteria for participating in these unions, = citing, T HQOHEmnEnm the minimum wages for different categories of workers
including similarity of inflation rates, the degrée of factor mobility, the . : HmEum unemployment benefit schiemes), and the low degree of labor
‘openness and size of the economy, the degree of comimodity diversification, the ity mﬂomm gectors in the short run. In Chapter 5 we will examine E@.
degree of price and wage flexibility, the extent of integration in goods markets, acroeconomic policies on output, wages, and unemployment in
the correliation between economnic shocks across countries, the degree of fiscal amic. moEmeH equilibrium model of a small, open developing onouoﬁw
integration, and the political will to integrate. However, joining a currency wlarg EmoHBE mmnSH and segmented fabor markets.

union also entails some costs, and nnderstanding the namre of these costs is :

important from the perspective of macroeconomic management. : - P E:.. Duvn& and Growth

.Hw EE»Q of m.ﬂ_u_.ﬁ E<mmﬂBoE and public capital on growth has been
ject Om much attention in recent academic research and policy debates.

The magnitude of capital inflows has in some cases severely ooE@mmﬂoa : : 7o 1 anmu? research (both empirical and analytical)} has focused, in
macroeconomic management. ‘The causes of such inflows, their welfare impli- = i on the effects of public infrastructure (see Agénor and Moreno-
cations, and approfiriate policy responses have been the subject of much recent - 0 7). It is now increasingly recognized that infrastrocture generates
aftention. We will discuss, in particular, the phenomenon of “sudden stops” P ies- that. go- ‘much beyond those typically emphasized in the early

" and their implications for macroeconomic policy: e—notgbly with respect to education ‘and health cutcomes. We wilt
. : pie of these effects in Eo context. ‘of a new class of onaommmo%

e Managing Capital Flows

. m_.:n:a.n__ Crises

Although nc.ﬂ.oﬂow crises have affficted both industrial and developing
countries as capital mobility has increased, these events have been both more o .
frequent and more severe in the latter group of countries. This issue remains ; gl countries, political factors play a pervasive role in economic life.
at the forefront of the research agenda in development macroeconomics. The : ‘ i Jiterature in macroeconomics has recognized the need to take
rolas_of self-fulfilling expectations and policymakers® preferences, the links S thi mnHon into account in attempting to understand many mAacroeconomic
between banking and currency crises, and the predictive content of various. ; : mrmbcn_mnm. such as inflation inertia, the setting of policy instruments, -and
economic indicators, in particular, have generated a sizable literature in the : = sustain: bility of reform programs. The interactions between the political
past few years. : = Eonmd..nm of policymakers and the design of economic policy is critically
‘ . . : t in developing countries Euaaamoam ‘macroeconomic reform and
« Financial-Sector Reforms - eTmAins a BEOH area of investigation.

In recent years, a large number of developing countries have undertaken

wide-ranging .H.mm.o_.Em to .Eww ...mumb&& mwmﬁBm ao.ama o@ to ehance the : : The Swi Emm SE be advocated in this book, then, is as follows: although
role of financial intermediaries in channeling domestic saving, as well as to . OnoRIic mmmua in developing countries are no less likely to behave in

these reforms and macroeconomic stabilization has been a recurrent focus of

- E@Eﬂmﬁ mﬁ long-run determinants of growth and inflation are likely to be very
aftention.

ar in developing and in industrial economies (as emphasized by Latin
"Américan inonetarists), structure matfers, and it matters particularly for the
) ] : : issues of mﬂonlEu stabilization that have long preoccupied macroeconomists.
The role of labor markets has received much attention in the development Umﬁ?@Em economies share a number of feattires not often found in industrial-
literature (particularly in the analysis of rural to wban migration) and more oimiry macroeconomic models, so a somewhat different family of models
recently-in the literamre on trade and structural reform. Macroeconomists 8 HB_E& for developing-country macroeconomic analysis. In addition,
have also begun to appreciate the role that the various types of Iabor market ‘these momﬂﬁnm have given rise to a set of macroeconomic problems that are
stroctures observed in developing pations may play in the analysis of the trans- specific 8 developing countries and that have been of broad interest in the
mission mechanism of policy shocks. Particularly important phenomena are ama.ﬂn.ﬁEm world. Both of these facts call for a specifically “development”
macroeconomics,

= The Functioning of Labor Markets .

~the incidence of labor market segmentation, the role of government regulations

give the real economy a more outward orientation, The relationship between .EwoonmmHn & optimizing fashion than their industrial-country counterparts, and’
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under these circumstances, as demonstrated by both Isracl and Mexico. The
danger is that the program’s short-run success will tempt policymakers to
slide into populism. by relaxing: fiscal discipline while relying on wage and
price controls for inflation abatement, as in Argentina and Brazil's heterodox
programs. This path will guickly run into domestic capacity and foreign
financing constraints, and is likely o leave the country in worse condition
than before the attempted stabilization. Whether well-implemented heterodox
adjustment can permanently avoid the output costs of stabilization is less
obvious, and remains an issue under debate. Kiguel and Liviatan (19924) and
Végh (1992), for instance, have argned that nxnumhmn.nm.ﬁ&mmna stabilization
programs, whether orthodox or heterodox, tend to avoid real output costs on
impact (triggering instead a boom in private consumption), only to undergo a

recession later.*® While Kiguel and Liviatan base their view on.observations of .

twelve exchange-rate-based stabilizations over three decades, they specifically

cite two of the cases examined in this chapter—that of Chile during the

Southern Cone stabilization of the late 1970s and the recent heterodox
experience of Tsrael. This issue, which has become known as the “boom-
recession” cycle associated with exchange-rate-based stabilization, is explored
analytically in Chapter 13

40 Basterly (1995) has argued that money-based stabilization programs are also characterized
by an early resumption of output. He uses, however, a different (and broader) definition of inflation
stabilization—a movement from a sitnation in which annual rates of inflation are above 40 percent
for two years o more, to ong in which annual inflation rates drop below 40 percent for two years or
more—which mikes his resnits not strictly comparable with those of Kiguel and Liviatan (15922)
and Végh (1992). For a further discussion (and dissenting view) see Hamann (2001).

12|

inflation s-i Short-Run Dynamics

Since the monetarist—structuralist controversy of the early 1960s, the nature of
the mechanisms underlying the dynamics of inflation has been the subject of
a voluminous Aﬁoﬁomn& and empirical literature in developing countries. Key
aspeets of the debate in recent years have been the interactions—and the lack of
consistency—hetween fiscal, monetary. and exchange-rate policies; structural
factors (such as the degree of capital mobility and the existence of wage and
price inertia); credibility. problems; and the stance of expectations regarding
future policies. .

~ This chapter examines alternative models of the inflationary process and
studies the short-fun IMacroecoRomic dynamics . associated with monetary
and exchange-rate, policies. The first part begins by contrasting two models
of inflation: E@ “srihodog” of “monetarist” model, which focuses on the .
interactions between fiscal deficits, money o._.mmmcn_, and inflation; and the “new-
structuralist” Hronmr which emphasizes the links between food bottlenecks,
income &m3meou. and social conflicts over the determination of real wages.
We then @oﬁﬂ out that although these models are fraditionally viewed as
competing explanations of the -inflationary process, they can in fact be
combined in 2 way that casts doubt on the policy prescriptions that would
emerge from mem.m;n structiralist models, “The second part of the chapter
focuses on the short- and long-ron effects’ of monetary and exchange-rate
policy rules. It begins with a presentation of an optimizing one-good model
with .Euﬁﬂ.mw& capital mobility, which is then extended to a two-sector, three-
good framework. In addition to imperfect capital mobility, the extended model

| : . .
_capures a number of structural features that have been shown in previous

chapters to play an important macroeconomic role in the developing world:

- (such as nominal wage rigidity and price-setting behavior) and thus provides

a useful conceptual framework for the analysis of stabilization policies in
developing countries. .

1 _ z_oo”_m_u.om the inflationary Process

The “orthedox™ view of the inflationary process &oﬁm that the primary cause
of inflation in developing couniries is the recourse to money creation by

-governments wmnmn_ with limited borrowing ommoa._m_ (both domestically and in-

ternationally) for financing large fiscal deficits. By contrast, new strocturalists

in the tradition of Cardosc (1981} and Taylor (1983, 1991} view inflation as
. L o . S

resulting essentially from the worker—capitalist conflict over the distribution of

income between real wages and profits.
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We begin by presenting the orthodox view, highlighting the role of infla-
tionary expectations and the potentially destabilizing role of fiscal rigidities.
We follow by discussing the new structuralist approact to inflation. We then
show how the two models can be merged, by introducing the government
budget constraint in the new structuralist model. An analysis of the effect of
food subsidies on the behavior of inflation in the integrated model highlights
the potentially misleading predictions that may result from the omission of
financing constraints in simple new structuralist models.!.

1.1 Inflation, Money, and Fiscal Deficits

Consider a closed economy with exogenous output. Suppose that the demand
for money function takes the Cagan sernilogarithmic form used in analyzing
inflationary finance in Chapter 4: B

m =exp(—an®), o>0, (1)

where m = M/P, with M representing the base money stock and P the
price level. The expected inflation rate is 7% The government cannot issue
bonds to the public and finances its primary budget deficit d entirely through
seigniorage:

- B} d=MP=pm, @
where [t = %EK ., Combining (1} mba. (2) implies
d = pexp(—am®). (3)

Equation (3) specifies how the primary fiscal deficit affects the equilibrium
rate of growth of the money stock, and hence the equilibrium inflation rate.
However, to the extent that the demand for real money balances is Eﬁ@m@
related to the expected rate of inflation, the possibility of multiple solutions
to (3) arises. As shown later, and in line with cur discussion in Chapter 4, the
existence of a “seigniorage Laffer curve” implies that there are two steady-state
rates of inflation that generate any given amount of seigniorage. .

Equation (3) is plotted in Figure 12.1, which is adapted from Bruno
and Fischer (1990). Curve D depicts the combinations -of @ and =% for
which the primary deficit is constant. Because Equation (3) indicates that
d = p when the expected inflation rate is zero, the deficit is measured by the
distance beiween the origin and the intercept of the D curve on the p-axis.

Because the government budget constraint is binding at any given moment in

time, the economy is always located on the D curve.

'To simplify the presentation, we consider throughout this section a closed economy.

. Extending the results to an open economy, although not a trivial matier, wouid not affect

qualitatively the most salient conclusions derived here.

45°

Figure 12.1

" Seigniorage Ea Dual Inflation Equilibria.

Source: Adapted from Brano and Fischer (1990, . 355). -

Ummmnmwmwmuw Equation (1) with respect to time yields, since =
MP—mm, | :
@

o= —ort,
so that in the mmom% state, with 774 =0,
{5)

Equation|(5) is represented by the 45° fine in Fignre 12.1. As depicted in
the figure, the D curve and the 45° line intersect twice. There are therefore two
potential steady-state positions, that is, two inflation rates at which the primary

r=n=[.

fiscal deficit is financed through revenue from thé inflation tax: a low-inflation -

equilibrivm @oEﬁ ‘A) and a high-inflation equilibrium (point B). At point A:
the elasticity of the demand for real money balances is less than unity, whereas

-at point B it is greater than nnity.

Suppose! for a moment that the size of the primary deficit is constrained
by the amount of revenue that can be generated through money creation. As

_shown in Chapter 4, the inflation rate that maximizes steady-state seigniorage

revenue is equal to ¥ =1/c, and the noﬁnmw_ob&wm level of revenue is
givenby _ :

4 =exp(—1)/c. .
>mmszw now that the primary deficit the government wishes to finance

is fixed at an arbitrary level d. Uammm&hw on the size of the deficit target,

3

7

5
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there may be zero, one, or two equilibria. Because the government cannot
obtain more than d* in the long-un equilibrium, there is no steady state il
d>ds Ford=d* ord <0, there is a unique steady state. For 0 < d<d’
there are two steady states, and the economy may be “stuck™ at the Emw..
inflation equilibrium (point B). To see under what conditions these long-ran
outcomes obtain, we consider two alternative assaumptions about the formation
of inflation expectations.

1.1.1 | ‘Adaptive Expectations

Consider first the case where inflation expectations are characterized by a first-
order adaptive process: .

% == Wﬁav. 8 =0. (6)

Combining Equations (4), (3), and (6) determines—together with an
appropriate initial condition—the time path of actual and expected inflation,
for a given primary fiscal deficit. From (4} and (6), changes in expected
inflation are determined by :

7 = pp—aD/(1—af),

whereas the actual inflation rate is

7 =(u—apr®)/(1—ap),

which implies again that in the steady state (which involves 7% =0), = =

If the speed of adjustment B is low enough (that is, B < 1/a), #¢ >0
for all points located below the 45° line, whereas 7% < 0 for all points
located below that line (see figure). This implies that point A is a sta-
ble equilibrium, whereas B is unstable. Thus, starting from any peint to
the left of B, the ecopomy will converge 10 point A, whereas if it starts
from any point to the right of B it will tend to diverge from it—ending up
in Eﬂnasmmmoc.m The government prints money at an ever-increasing rate,
w_.nnoumum the expected inflation rate from ever coinciding with the actual rate
of increase in prices. Although real money- balances (the inflation tax base)
are reduced at an increasing rate, the pace at which the government is printing
money is so rapid that it is still able to finance its deficit.?

Suppose that the economy is initially at the stable low-inflation equilib-
rium (point 4), and consider the effect of an increase in the fiscal deficit.

. . . ) .
As shown by Evans and Yarow (1981), similar results continue to hold if the adaptive
mechanism is a second-order error-learning process of the type # = B (¥ — &° T 2
=plx—1m T =
where p1, f2 > 0. ) .m ‘ Dt futr =)
3 When the speed of adjustment of expectations is very high, the low-inflation equilibrium
_umnoEmm =nmEE.m while the high-inflation equilibrium becomes stable. As noted by Bruno and
Fischer (1990), if the speed .of adjustment of expectations rises with the rate of inflation, both

 equilibria may be stable.

Suppose first that the increase is * s 5o that curve D shifts to the right
to. [ but noEEnom ‘to intersect the 45° line twice. The increase in the fiscal
deficit thus leads to-an instaniancous jump in the rate of money growth—as
well as the actual inflation rate—from point 4 t0.C, and from then on t¢ 2
gradual increase in both the actual and the expected inflation rate from point
C o 4. The harizontal shift from 4 to C at the moment the deficit Increases
occurs because the adaptive expectations hypothesis implies that the expected
inflation rate canpof jump in response to shocks. .

Once mwmmﬁmmonm begin to adjust, the demand for real money balances—
which nn@oamuw as shown in (1), only on 7r*—-starts falling. To compensate for
fhe reduction in the inflation tax base, the government must print money at an
accelerated pace, until the new equilibrium is reached. A similar result obtains

if the shift in the D curve is such that there exists only one point of intersection

. with the 43° E_m (point £). By contrast, if the increase in the fiscal deficit is

large, curve U, may not intersect the 45° line at alti(curve D"). There is thus
no steady state, and infiation wiil keep increasing continually. The economy
jumps from point 4 to point F and follows a hyperinflationary path, moving
to the northeast along the curve D L .

If bonds can be used.as an additional source of financing of the fiscal
deficit, dual wm&ﬁvnm will still obtain if the government fixes the interest
rate, but a unique'steady-state inflation rate is attained when the government
sefs a nominal anchor for the economy—for instance, by fixing the rate of
growth of EGW nominal money stock.® The existence of dual equilibria is thus
a consequence of the government’s choice of monetary and fiscal policy rules,
given the process . through which inflatjonary expectations are formed. This
result has implications for the choice of a nominal anchor in disinflation
programs, which is discussed in the next chapter.’

1.1.2| Perfect Foresight

Consider now the case where inflation expectations are rational, an assumption
that can be implemented here by setting f — o0 in (6) and allowing expecied
and actual prices to jump on impact. In this case,it can be shown that point B is
now a stable equilibrium, whereas A is unstable. Stability requires the elasticity
of the demand for real balances to exceed unity at point B. Moreover, because

. the initial expected rate of inflation can now jump op impact, all points located

on curve DD are potential short-rum equilibria. An increase in the fiscal deficit
leads in this setting to an instantaneous jump to-a new equilibrium, but there is
no mcmumamw that the economy will be at any particular position on the curve
D'D' (at, say, point 4. fnflation, without displaying amy sign of instability,
may thus be unnecessarily high under perfect foresight.

4 See mEuo and Fischer (1990). As mraé.n by Lee and Ratti {1993), dual equilibria may siit
emerge with _,,mmma. to other variables of the economy, such as the levels of reat money balances,
real bond holdings, and real interest cates. ‘

i - * Inflation and Shori-Ruri Dynamics
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. The above discussion seems to suggest Emﬁ._mama budget deficits may lead
to hyperinflation only when private agents have adaptive expectations, that

is, when they make systematic errors in predicting future inflation. Because

the assumption of adaptive expectations is difficult to defend in situations
where inflation is high or tends to follow an unstable path, this would seem to
make hyperinflation unlikely in the orthodox model. Bruno and Fischer (1990)
and Kiguel (1989), however, have shown that large budget deficits may lead

to hyperinflation even under perfect foresight, if there is sluggish adjustment .

toward eguilibrivin in the money market.
Following Kiguel, assume that the money market adjusts gradually ac-
cording o ’

mjm=x(nm’ —lnm), x>0, )

where m? denotes desived real balances, given by Equation (1), and « the speed
of adjustment. Equation (7) can equivalently be written as .

7 =p—x(lnm? —Inm), | {8)

which indicates that the inflation rate adjusts one-for-one with the rate- of
growth of the nominal money stock, but adjusts only partially in response to
differences between the desired and actual levels of real money balances. The
inflation rate is therefore sticky (but not predetermined), whereas real balances
are predetermined at any point in time.
Solving for the logarithm of money demand from Equation (1) and vsing
the identity 2. = M/P — wm in Equation (8) yields

K

W= {ad +mInm). . (9)

ak —1

Equation (9) is plotted in Figure 12.2 for a value of the deficit equal to dy

and « < 1/e. There are two equilibria, one unstable (point A) and one stable

“(point B). When the speed of adjustment is very high (¥ — co), Equation (9)
becomes

m~d+o 'mlnm,

which, for #1 ~ 0, gives a curve similar to D in Figure 12.1.

_ Consider now what happens when the policymaker increases the primary
deficit to d; = dg. The schedule [ = 0] moves down, so much so that it
may no longer intersect. the horizontal axis. Put differently, there may be
no stationary value of the inflation rate that ensures adequate revenue from
the inflation tax to finance a deficit equal to . In such conditions the
behavior of the system will be unstable, characterized by decreasing real
money balances and rising rates of inflation. Too large a deficit can therefore
lead to & ﬁ%mmammmoum@ path, as argued above in the case of adaptive
expectations. Under perfect foresight, the potential instability in the inflation
process depends crucially on the assumption of sluggish adjustment in the

Inflation and Short-Run Dynamics
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Figure 12.2 .
Fiscal Deficits and Inflation with Gradual Adjustment of the Money Market.

Source: Kiguel (1989, p- 152).

money market. Hmo increase in money growth nm@c%nm to mummo.m a higher
deficit creates a temporary excess supply in the money market, SEA.& leads to
an increase in inflation. The higher inflation rate exerts two confliciing effects
on the m&.&?lﬁﬂ of the money market. On the one hand, it reduces the supply
of real money balances, which tends to reequilibrate the market. On the other,

379

it leads to a fall in the demand for real money balances, which tends to amplify -

the initial disequilibrium. When the system. does not pOEsess a mﬂm”c_o long-ran -
equilibrium, the _m”ﬁma. effect dominates the former, and the resulting outcome

;s accelerating inflation, with a continuous increase in the rate o».. o.xm»umwon of

the nominal Eou@ manw.m As shown by Kiguel (1989), the possibility Ewﬁ the

©COROMY may follow an unstable inflationary path becomes even more Em&.%

if, as a result of Eo Olivera—Tanzi effect, discussed in Chapter 5, the Q.o,ﬁ.ow n

tax revenue results in-a positive relation between the primary fiscal an.mn: wnm

the inflation rate./ The importance of the Tanzi-Olivera effect in hyperinfiation

episodes has been emmiphasized also by Dornbusch wamu. .

- To summarize, money financing of fiscal deficits may lead, _u%aumﬁm on
the mechanism &Hcmmr which expectations are formed and the speed of adjust-
ment of the money market, to multiple steady-state equilibria. Qoﬁﬂdm.am
can therefore find themselves operating at an unnecessarily high En.wnou
rate. The key EWmmmma of the analysis, however, E that hyperinflation 15 an
unstable E.Onammw that emerges as a result of large, cbmumﬁabm&_m.wmn& deficits

5 Because Ha — srm, seigiorage is constant along the unstable path. At the stationary
equilibrium where /i = 0, seigpiorage equals the inflation tax.
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financed by money creation. Consequently, an cssential feature of stabilization
programs in countrics undergoing hyperinlation must be a-significant fiscal
adjustment. : L

In small, open developing countries, an additional factor that may affect
inflation directly in the short run is the exchange rate. A nominal depreciation
affects directly the domestic-currency price of import-competing goods and
wmuonm.d_mm. An indirect effect may also result, as indicated in Chapter 10, if
the cost of imported inputs (such as oil and semifinished goods) affects pricing
decisions directly (see below). In addition, a depreciation of the exchange rate
may also affect inflation by raising nominal wages, through implicit or explicit
indexation mechanisms.S In such conditions, a real exchange-rate depreciation

is likely to lead to0 inflationary pressures. The evidence provided by Darrat -

and Arize (1990), Dornbusch et al. {1990}, Jorgensen and Paidam (1986), and
Montiel (1989) supports the view that the exchange rate plays an important
role in the short-run behavior of inflation in some chronic-inflation countries
of Latin America. However, it is worth emphasizing that such evidence is not
inconsistent with the presumption that fiscal deficits play a key role in the long
run, as argued by the orthodox “ fiscal view.” :

The model developed by Rodriguez (1978) provides a theoretical frame-
work for explaining this type of result, If the fiscal deficit is financed through
. credit creation by the central bank, as is often the case in developing countries,
the monetary expansion will lead to an increase in prices and 2 wnoma.nmm?m

~erosion of foreign rescrves, which will eventually trigger a devaluation if the

central bank has limited access to borrowing in intermational capital markets
(see Chapter 15). A devalnation-ipflation spiral may develop, in the absence of
corrective mMeasures aimed at reducing the deficit, Thus, while the “proximate”
canse of inflation may appear 10 'be exchange-rate adjustment, the “yltimate”
factor responsible for both inflation and exchange-rate depreciation may stem
from fiscal rigidities.

1.2| Food Supply and the Wage-Price Cycle

By contrast with the orthodox focus on the fiscal deficii, the link between
inflation, food supply, and competing claims for the distribution of income is
at the heart of the new structuralist approach to inflation. This secticn presents
a modified version of 2 model developed by Cardoso (1981), which provides a
particularly clear formalization of the new structuralist view.

Consider a closed economy producing two goods: an agriculinral good,
whose production level is denoted y4, and 2 manufactured ‘good, whose

6 In turn, the initial depreciation of the exchange rate may result from an extemat shock, such
as a deterioration in the terms of trade or a sudden increase in external debt payments. TDornbusch
{1993) has argued that in Argentina in the early 1980s, for instance, deteriorating terms of trade
aggravated the external debt shock and forced a depreciation of the real exchange rate. )

. Inflation and Short-Run U<:m3._n.m

production Hm<mw is' y;. Food supply in the agricultural sector is given in the
short run at ¥4, while output is demand determined in the indusirial sector.
The nﬂ:EcmEHw conditions in both markets are given by

5= cl(,0), 0= Pa/Pr,

4k
yr =cf(n 0+ &

where ¢4() denotes food demand, which in mo_umnﬁ depends positively on
real factor income ¥ and negatively on the relative price of mmH.onE.H&
goods, 8. nw. () represents private expenditure on E.munmmnnnma moo&u SE%

depends positively on income and the relative price. g measures autonomons

- government expenditure on industrial goods. Real factor income, measured in

terms of industrial goods, is defined as
y=8ya+ I

Assume, without loss of generality, that the direci effect of changes in® on
demand is No”_.o and let 0 < @ < 1 denote the marginal propensity to consume.
Measuring the proportion of consumption spent on agricultural goods by
0 < § < 1, the equilibrium condition of the food market can be writien a5

074 = dory =8O T4+ Y1) (10)
while the Bﬁwﬂ.ﬁom&nm condition for Faﬁmﬁw_.moomm is
yr = (1 = 8)a(@F +yn+8 - (1)

To examine the dynamic adjustment process and the behavior of inflation,
assume for the mometit that prices of E@ﬂmq_._& goods remain constant and
that output|in the industrial sector responds gradnally to excess demand for
manufactured goods: : :

9= vla(l —EFa+ ¥+ gyl vr>0 (12)

mu.h_wmwg agricultural prices respond gradually to the excess demand for
food: :

b Pa = valS®F 4+ 1) =094} va>0. (13

The H.w_ﬁn of change in agricultural prices is thus equal to the rate of change
in the relative price, /9, since prices of industrial goods remain constant.

Equations (12) and (13) constitute a system that determines the &.E:uwo
behavior over time of production in the industiial sector and agricultural prices:

W. P [uat—ad) s :.m;
oy T v -8 Zufl=a(i-en L]

3

9
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Figure 12.3 : :
Equilibrium in the New Structuralist Model-

where, for simplicity, g = 0, and industrial prices are normalized to unity. For
stability, the trace of the coefficient matrix must be negative and its determinant
positive.
. The equilibrium of the economy is shown in Figure 12.3. The curve
[P4 = 0}, which determines the combinations of industrial output and relative
price that maintain equilibrium in the food market, has a positive slope. Points
located to the left of this curve are associated with excess supply of food and
falling prices, while points located to the right of it indicate excess demand and
rising food prices. The curve | j; = 0] represents the equilibrium condition for
the industrial good market. This curve also has a posifive slope, which must be
steeper than the slope of the [ P4 == 0] curve to ensure stability.” Points situated
to the left of [y = (] indicate excess demand for industrial goods and rising
output, while points located to the right of [7; = 0] indicate an excess supply
of manufactured goods and fatling output. The steady-state equilibrium of the
economy obtains at point E. : ‘
Suppose, for instance, that the initial position of the economy is at point

A in Figure 12.3, which represents an excess supply of food and an excess

7 Formally, the slopes of the [P4=0]and [y =0] curves are given by, respectively,
4Py s dPy _ 1= a(l—28)

i lpyms T-ad dyrlyo  @U-9)

Calculating the determinant of the coefficient matrix given previously establishes that the

relationship between the slopes indicated in the text is sufficient for stability, because the condition
on the trace of the coefficient matrix always holds.

! ‘ Inflation and Short-Run Dynarnics

demand for Bmﬁcwmoﬂ:oa goods. The increase in output E the waa.maﬁ monmow
Jampens eXcess gaBm.ha for manufactured mow% EEUH@“ Eﬁ.ammﬁm income mmu .
the demand for agricaltural products —reducing excess supply in Em.ﬁ sector.
The stability condition ensures that the income ..ommo.ﬁ mmmnmawﬁaa UM the Enamﬂm.@
in industrial oai: does not exacerbate the initial excess mo.n.umua.:_ the mar mw
for industrial mom&m. Thus, in this basic framework, ».“oom mﬁnom m&. at mamm an
then rise, while industrial output rises continuously; over .Eaa usE the long-
ran equilibrium is reached. There is 00 Hnuamnn.w toward EmEcEQIWoomamm
we assumed that industrial prices remain constant and we abstracted o.B
* hehavior. . :

ﬁo%muw%mm mo? that firms inthe EQEEE sector mmaﬁ mummm asa mwaﬂ BNHM.H
up y over labor costs. Assuming for simplicity thatithe unit labor requireme

for industrial output is pormalized to umnity, industrial prices are given by
| pr=+pw. ¥>0 ()
Suppose Lmo that workers have a constant 8& wage target @, which
implies that H_Qwabmp wages are determined by :
| w=a&P, . {(15)
where P mm:oﬁmm the consumer price index, &omuoa mm
| p=pPpS, 0<d<l (16)
G&:w mewmn._cum (14), (13), and (16) yields Em..:nmmcwnmm: relative price,
consistent with éoHWm.Hmu real wage target: :
” o =1+ (17)

The 1aie om change of nominal wages is m%u.hﬁm to be mnﬁmnh.mama by the
difference between the required price ratio ¢* ahd Em actual .Hmﬂo 4 so that,
_using Equation (14), the rate of change of industrial prices 7y 1% equal to

y = wfw=k@—6) £>0 (18)

where k mMeasures the speed of wage m&ﬁmﬁ;mbw. g* is thus the relative price

* at which wage inflation is zero and industrial prices remain’ constant. Using

Equations (13) and (18) in the definition of 8 yields
8 = valerd @54+ y1) — 0541~ (@ =6 09

. Figure 124 presents a diagrammatic solation of the system consisting of
Equations (12), (13), and (19). Curve 44 18 .Hamnmn_“& ﬂm. curve Tﬁ = B defined
previously, and gives combinations of the relative price and industrial .oE..mEH
that ‘ensure continuous equilibrivm in the food market. The curves [Jr= W]
and [0 = 0} are both upward sloping, with the Tormer having a stecper slope

to ensure stability. The slope of the A4 curve ishy ooumﬁunmon.amo steeper
than the &o&m of the [§ = 01 curve. The two cutves intersect at point B, where
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=

Figure12.4 |

The Wage—Price Cycle in the New Structuralist Model.
Source: Adapted from Cardoso (1981, p. 275).

-the actnal relative price ratio is equal to the required relative price ¢ and the

Mwmpm Wmawﬂ E H‘nmcmw.@mg. Curves [7; = 0] and [§ = 0] intersect at point £
c! n.ﬁoﬁEbnm a value of the relative price § = #*. Finally, curves [j; = 1
and 4.4 intersect at point G. . g s =al
None of the points B, E, nor & represent a Jong-mun equilibrium in this
Mmmoboﬁww m:wWOmn that the economy is initially at point ¢, where the food and
ustrial goods markets are both in equilibrivm but o ;
L : eal wages are lower than
H.MM %MMMMQ _M<ﬂ|o.ﬁ M@ﬁ?&@bﬁ% the actual relative price is higher than the
evel. Nominal wages therefore increase, raising i tri ices z
. . . ) . , g induostrial prices and
WMMMWO@M HM_WEH anM of agricultural goods. The negative Eo%ﬂﬁ mmw.nﬂﬂ
utput in the industrial sector. At point B, real wa : i
¢ . . es ar
QMERQ ~m<n~ and the market for food is in equilibrium, but Wﬁ nanMEEowM
M mmmomn.ﬁmma by excess demand for manufactured goods. Industrial maonnnwom
egins rising, but as the economy moves away from point B (toward, say, point

QVEaEﬁmmmmmmEnan
4 exerts upwar .. .
products. ’ pward pressure on the relative price .0m moca

o M.Em economy 1s initially in a position such as point F, correspondin,
a E.Emw_onﬁom excess demand in the food market, the upward Emmmﬁm
on agricultural prices is accompanied b ise in nomi
; : “ y a rise in nominal wages, whi
in turn, leads to an increase in industri i o
. . ustrial prices and higher output in th
¢ . . t 1n that
MMMMM HWM“ Mw%um mﬁmw the excess dermand for food remains large Rmmé to the
een the actual and the desired real i
o e : . : : e d wage, nominal wages and
us-indusirial prices will continue to increase less rapidly than mmﬁmﬁgmw
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prices, sO that the W&R.Za price ¢ will rise over time; The upward pressure
on the relative price leads to excess demand for manufactured goods, and
;sndustrial output rises. The economy therefore moves toward point E, where

the curves [yr = 0] and [6 = 0} intersect, and both industrial output and the
relative price RB&W ¢onstant. : ‘

But at thai point, excess demand for agricultural products—resulting from
the increase in income linked to’ output expansion in the industrial goods
sector—maintains upward pressure on their price. Moreover, since the real
wage is lower Emb ammwma“ both pominal wages ani industrial prices will
continue to rise. Thus; there is no stable long-run equilibrium in this model
because it is o<mamﬂmﬁn§m&. The relative price that comesponds to equilibrium
in goods markets is inconsistent with the relative price that satisfies workers’
claims on income. The outcome.may be a scli-perpetuating inflationary
process, which may be exacerbated if the speed of ‘adjustment of wages to
changes in the price ratio increases over time.? o

" A stable, long-mn equilibrium can be .mnr.wmﬁa.mh the above setting
by various moﬁ—.wﬁpma policies. A reduction, for instance, in government
spending g that wm large enough to shift the [y =0] curve to the left—

_until it intersects the A4 and [§ =0] curves at point B—woilld halt the

inflationary spiral, at the cost of lower industrial output. An incomes policy
that would bring ‘a reduction in the markup coefficient y could also increase
the ﬁﬁmﬂ.n&mﬁa price 8* toward & and eliminate the inflationary cycle. Price
controls counld &mwo prevent capitalists in the indusirial sector from raising their -
prices and maintain the relative sbare of profits in national income, without
necessarily leading to a reduction in output (see the Appendix to Chapter 13).
Neveriheless, the geperal implication of the analysis remains that, when
workers’ desired real wage is high relative to the level compatible with long-
un equilibrium, inflation stabilization is WBMOmmwcHo.ﬁo achieve without & shift
in income distribution. :

13| A mﬂ:ﬂ:qm_mwnlgosmnm:mu Modei

A ¢érucial and generally implicit assumption in new structuralist models of
infiation, including the modified version of Cardoso’s model developed above,
is EE.EQH@HNQ policy fully accommodafes changes in the price level. We
now present an integrated framework that accounts éxplicitly for money supply
dynamics in the mew structuralist model developed above. This extension
provides a _Ew, with the orthodox approach described earlier and allows us
to qualify some of the policy prescriptions commonly advocated by new
structuralist econornists. The link between prices, Money, and fiscal deficits

8 1n ap extension of her analysis 10 a0 opetl ECONOMY, Cardoso {1981) argues that a devaluation

of the real nxnwmnm,n rate has only a temporary mmmmnﬂoaﬁnnﬂmmvﬁmbomcﬁamq mnaonunnmﬁmmml
ptice cycle similar'te the one described here. :
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mmnmwgmmc%Eﬁoamombmwcommnvmm&mmwp&nﬁom&mum mononun.bmmoHEo
government budget constraint.” : : : : :

) In the presence of a subsidy at therate 0 < s < 1, the consumer price index
is defined as . . . :

- P=[(1-s5)Pg* P, o @._9

Suppose that the government levies a uniform tax on factor income at
the rate 0 < ¢ < 1. Its expenditures consist of demand for industrial goods

(in quantity g) and food subsidies. The government budget constraint can be -

written as
M= Pig+sPsg—tUPaFat Pryp.
which, in real terms, is equivalent o
=g+ —-00Fs—tyr—am, ﬁ¢

where m denotes real money balances measured in terms of industrial prices.
Assuming that E@. demand for food products is a positive function of real
money balances yields the equilibrium condition of the food market in the
presence of food subsidies: _

(1 —5)074=0ad(l —)EFa+ yr)+Aém, : (22)

where o is now the propensity io consume out of disposable income, and
0 < A < 1. The left-hand side of this expression denotes the post-subsidy value

-—of thé supply of food, measured in terms of industrial goods. 10 The last term

on the right-hand side measures a real balance effect.
The dynamics of outpui adjustment in the market for manufactures is now

given by . :
yr=vlo(l — )1 — )B4 Fy) M -Omtg—yl (3

w&mmnﬂ.ﬁ_m that workers pursue a real wage target as before, the required
relative price is now given by .

0* = (1 - ) UL + )], . - (4

After appropriate substituiions, the behavior of the relative price is
determined by

ol _ A
@yat+y)+

Q\Q = Uy —“

1—s 1—%

= me —k(@—6%. - (25)

maon—m HWWMW“@MMM MoMMMMuMMH“MW chu.u and Srinivasan an. al. (1989). For an aaalysis of
ey :conventional new structuralist framework, see Taylor (2979,
o “M“Mﬁ”uh”ﬂnw ”.“. nwm MMMMHMM .mhwﬂu_.ﬁmmm mwm: § < 1—o8(1—4), to ensure that, for a given level
ooods. relative price of food reduces excess demand for agricultural
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Figure 12.5 .
Equilibrium with Money and Food Subsidies in the New Struceuzalist Madel.

Source: Stinivasan et al. (1989). -

Using Cwu,wmmsmmou (21) can be approximated in Em vicinity of the initial
position (at? = 0) by -
i 2 g+ (s — P4 — kmold — pr + k(6o = 8%m. (26)

Equations nwwu, (23), and (26) constitute a dynamic systemin yr, f,andm.
Tustead of mﬁ&xﬁum the complete system, let us assume that output adjustment
in the market for industrial goods is instantaneous——that is, vy — ©0. Solving
(23) for yr with s =0 and substitating the result in{25) and (26) thus yiclds
a system of two differential equations in # and m. .

A m&mﬁow_ presentation of the equi ibrium is shown in Figure 12.5.
The locus {8 = 0] is positively sloped, since an increase in mopey holdings
raises demand wo_. agricultural and manufactured goods, requiring an increase
in the relative price of food to maintain equilibrium. Under the assumption
that (s — ¥4 ,V «mg, the locus [m=0] is negatively sloped. In this case,
stability is ensured.!! In this setup, it can be shown that the long-run effect
of an increase in the subsidy rate on inflation is'ambiguous (see Parkin, 1991;
Srinivasan et ak., 1989). On the one hand, the increase in subsidy payments
increases government spending and reduces the wedge between the actual price -
ratio and its R@ﬁmma level-—thus slowing down wage inflation—which tends
t0 raise real money balances. On the other hand, higher activity in the industrial
sector raises income fax revenuc and reduces the fiscal deficit, exerting a

downward préssure on money growth. It can be shown, nevertheless, that if

U (s —0Fa4 |« wmg, seability requires that the slope of the [ = 0] curve be steeper than that
of the [§ = 0] curve. : o
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the subsidy rate is high enough initially, then raising it further Ieads to higher
money growth and inflation. Moreover, if wages are fully flexible, increasing
subsidies on food is always inflationary. . :

The thrust of the preceding analysis is thus that once the link between
subsidies, fiscal deficits, and monetary policy is properly taken info account,
predictions of new structuralist models that ignore asset accumulation and

 the government budget comstraint may require qualifications. In particular,
an increase in subsidies may be inflationary, regardiess of the specific assump-
tion made regarding wage formation. More generally, the foregoing discussion
suggests that combining orthodox and new structuralist models of inflation
may provide new insights into the inflationary process. The emphasis on social
conflict and income distribution may be important in understanding the chronic
aspects of inflation in some countries, whereas accounting for the Bouﬂm@.
effects of deficit financing is essential to understanding in most cases the
transmission mechanism of policy shocks to inflation.

2| Dynamics of Alternative Policy Rules

A key aspect of the debate on the choice between money-based and exchange-
rate-based stabilization programs is the dynamic path that different policy
choices imply for infiation, output, and the current account. We present in this
section two optimizing models that allow a rigorous analysis of the dynamics
of stabilization policies in developing countries. The usefulness of these mod-
els results from their ability to capture some of the salient structiral features of

developing economies emphasized in previous chapters—particularly the role
of imperfect asset substitutability, and nominal wage inertia—and their explicit
microeconoric foundations. We begin by considering a one-good framework
and then extend the analysis to a two-sector, three-good setiing in which we
‘endogenously determine the behavior of inflation and the real exchange rate.

2.1| A One-Good Framework -

- The evidence discussed in Chapter 6 suggests that neither extreme of zero or
perfect capital mobility appears to characterize the vast majority of developing
countries. More relevant is an intermediate case in which domestic and foreign
assets are imperfectly substitutable in private agents’ portfolios. In what

follows we present an analytical framework that captures this important feature -

of financial bebavior in developing countries.!2

12 The model developed here is:adapted from Agénor {1997) and represents an extension of the
model with zero capital mobility developed in Chapter 4 to analyze the relationship between fiscal

deficits, policy expectations, and real interest rates: Agénor (20064) introduces commercial banks
in a similar setting.

inflation and Short-Run Dynamics

Consider a mBﬂr open econoriy in which there are four types of agenis:
producers, rocmorﬁmm,.mp.a governmert, and the nnu.ﬂ& @mbw Al mun.um and
houscholds are identical, and their number is, for simplicity, .=OHB&R&8
unity. Domestic output consists of a tradable good produced using only labor,
which is supplied in fixed quantity #°. Wages are perfectly mﬂch. S0 a.gﬁ
domestic ?daannmu is fixed during the time frame of the mbm@m.a. Purchasing
power parity holds continuously. Under a regime of H...nnn_.mﬁmnabma mxnwm.ﬁmm
rates, the domestic currency is depreciated at a constant rate by the central
bank, whose stock of foreign assets adjusts to equilibrate supply and mmﬁmbn
for foreign exchange. Under a regime of flexible exchange Hmﬁmm. mo_.ﬂm.:
ceserves of the central bank are constant and the rate of credit growth is
predetermined. o N .

Households hold two categories of assets in their portfolios: domestic
monéy and domestic ‘government bonds. As in the WE.OQ& 4&5. zero capital
mobility developed in Chapter 5, domestic’ money voE”m. no .E.ﬁmam.r .,Hﬁo
household Gom.oia on world capital markets subject 0 a ising risk premium,
as discussed below. Foreigners do not hold domestic assets. The m.oEmmno
inferest rate w&cmwm to B&bﬁﬂ.m@&ﬁ@&ﬁﬁ in the money market, while (as a

is-determined on world capital markets. The government CONSUMes mooam and
services, collects Junip-sum iaxes, and pays interest on its domestic gmvm It
finances its wzawmﬁ deficit either by issuing domestic bonds or by borrowing
from the central bank.” .

211 _.._o.._mmio_n_m .

The household’s discounted lifetime utility is given :

” MI
%8 * — +x5i ePdt, p, x>0 ﬁs
Jo 1—-n :

where p again denotes the constant rate of time ﬁn&w&ﬂnm, and ¢ consumption.
The instantaneous utility function takes the same form as i Chapter 4.
. Nominal wealth of the representative household 4 is given by

NHKIT‘WlE*u

where M denotes the nominal money stock, B the stock of government bonds,
and EL* the domestic-currency value of the stock of foreign bonds, with E
denoting the uvﬁn&.& exchange rate and L* the. foreign-cuirency value of
foreign borrowing by the household. Letting m = M/E dencte real money
balances and b = B/E the real stock of government bonds, real Em&ﬂ» can

13 The mmmﬁ.nmmon that the sovernment may finance its fiscal deficit in part by issuing bonds
may ot be m@mswnﬁm for all developing countries. It is, however, relevant for several upper-
middle-incorme nownﬁmm of Latin American and Asia. Tn any case, we do not focus on pond
financing hete. .

result of the small-country assumption) the real rate &f return on foreign bonds

389




390

Chapter 12

be defined as
. a=m+b—L* o : T (28)
The flow budget constraint is given by
d=y+ib—c—1— (G +6)L*—(m+bs,

where v denotes domestic ontput (which is constant at y(r°}), v the real value
of lump-sum taxes, i the domestic nominal interest rate, and & = E/E the
- predetermined rate of depreciation of the exchange rate. The term —(m + b)e
accounts for capitzl losses on the stocks of money and domestic bonds
resulting from changes in the exchange rate.

The term-i* 4 8 measures the cost of borrowing on world capital markets, -

and consists of an exogenous, risk-free interest rate {* and a risk premium @
which is defined as

»

g=0(L "), .m_hﬁ >0 (29)

where the premiumi is assumed to be positively related to £*.* Thus, domestic
households are able to borrow more on world capital markets only at a
higher rate of interest. This assumption captures the existence of individual
default risk: the domestic agent’s borrowing options are restricted by his
or her capacity to repay.’’ Of course, the premium may also depend on
various household characteristics other than the level of borrowing (such as
the composition of the household), or factors such as market sentiment toward

.. the country in question—in effect, a counfry-specific risk factor that reflects

foreign lenders’ idiosyncratic perceptions of the country’s creditworthiness.
Ti could also be related to macroeconomic variables, as for instance in Razin
and Sadka (2004), where the risk premium on world capital markets is taken
to depend on the fiscal stance {as measured by the primary surplus). For
simplicity, we will abstract from these other factors af this stage.

Using (28), the flow budget constraint can be rewritten as

g=ytra—e—T1—0G@"+0—-r)L*—im, . (30)

where » = i — ¢ denotes the domestic real rate of interest.

Households treat y, £, 1 *, i, and T as given and maximize .@.d subject to
(29) and (30) by choosing a sequence {¢, m, b, L};2,,. The required optimality

143t is also plansible to assume that the premium is convex in L* {so that &+« > 0}, and that
for L* sufficiently high a binding borrowing constraint is eventually reached. In what follows it is
assumed that the ecoromy opesates on the upward-sloping portion of the supply curve of funds,
rather than at any absolute borrowing ceiling, and that 8 is continnously differentiable in that
range.

15 5ee Agénor (1997) for a more detafled discussion. The assumption that the (household-
specific) premivm depends positively on the agent’s level of debt—rather than the economy’s
total debi—-leads naturally to the.assumption that agents internalize the effect of thetr borrowing
decisions on 8, as discussed below.

_:mmmo: and Short-Run Dynamics

conditions are given by

m® = Xnﬁ:. . . (31)
i=(@"+0+8&)+ L%, G2)
éfe=alr—p) . . (33)

together with the transversality condition Wﬁohménmu .H o .

Equation (31) is the money demand function, and is obtained from EM
condition that the marginal rate of substifution snzmzmnn Eou@m.c&mbnom mﬁ&
consumption be|equal to the opportunity cost of w_o.m.&bm anawlﬁm uoﬂmb&
interest rate on ﬂwo_.bo.mmo government bonds. .mepmn."ou (33)is the noEa_”Eou
Faler Equation] which shows that consumption rises or falls amﬁmﬁ&um., on
whether the aoﬁnmmn real interest rate exceeds or falls below the rate of time

mv : , .-
Enmmnm.mﬂwmow (32) is an arbitrage condjtion that awﬁauom. implicitly the
demand for loans. To understand its derivation, consider first the case where
households mmom 1o risk premium on world capital Eﬁwﬂm ® =0). Hs Em.ﬂ*omma_‘
clearly, o@_&umﬁq requires i = i* +¢£. Suppose, for instance, mum,n.« >i*+&;
agents would then borrow unlimited amounts of fands on world capital BE.W@G
and reap a net profit by buying government _uoaa.m. On the contrary, with
i<i*+sg,a corner solution would obtain, with ww:..mm_uc_mm not vcumci_um at
all from foreign lenders. Equilibrium (with a positive ._ndmw of mow‘mumu debt)
therefore requires equality between the marginal return £ and the marginal cost
of funds ﬁﬁnﬁﬂﬁon in domestic-currency terms), i * +m . .

Suppose now, as assumed above, that the premium rises with the level
of private mm_uw Optimality requires, as before, Emm households w_oqoﬂ~ ap to
the point where the marginal return and the marginal E.uwﬂ of .doﬂoﬂ.bm are

~ equalized. Here, however, although the marginal return 1s agaii n.nzﬂ to the
rate of return Lun domestic bonds, the marginal cost of vo.n.ﬁ.uﬁm:m is given ‘u%
i* 40 -+ plus the increase in the cost of servicing En. existing wﬁnw of loans
induced by .mEhw marginal increase in the risk premium (itself resulting from .E@
inal increase in borrowing), L*0,+. “ .
Eﬁmmmwwn 8 _m a function of L*, the optimal level of borrowing can be obtained
from maﬁmmow (32) by taking a linear approximation to £, so that

L =( —i* —e&)/v. . . (34)

where y = mmq = 0. Equation (34) indicates Eﬁ.momowm.n borrowing um%mw-
itively related to the difference between the aoEnmﬂn Eﬁmaomm wwmo.m: he
sum of the safe world interest rate and the devaluation rate. Moreover, the
demand for moHo.Hmn loans is proportional to the Emmﬂdum&. i—i* —& with a
@Howowmonmm@ factor that depends on the sensitivity of the risk premium to the

level of E?m? debt.
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2.1.2 | Government and the Centraf Bank

There are no commercial banks in the economy, and the ceniral bank lends
only to the government. The nominal money stock is therefore equal to

M=D+ER", 35)

where D denotes the stock of domestic credit allocated by the central bank to
the government, and R* the stock of net foreign assets, measured in foreign-
currency terms. Changes in the real credit stock d = D/E are given by

where y denotes the rate of growth of the nominal credit stock. .

The central bank receives interest on its holdings of foreign assets and its
loans to the government. For simplicity, we assume that the interest rate paid-
by the government on ceniral bank loans is equal to the market rate of interest
on domestic bonds. Real profits of the central bank are therefore equal o

I = (i* + 8)R* +id, =7)
where sR* measures real capital gains on reserves.

The government’s revenue sources consist of lump-sum: taxes on house-
holds and transfers from the central bank. It consumes goods and services and
pays interest on its domestic debt. It finances its budget deficit by borrowing
from the central bank or issuing bonds.*¢ Tn nominal terms, the flow budget
constraint of the government can be written as .

B+D=E(g—t—N*+i(B+D),

where g denotes noninterest government mﬁan&mw. assumed exogenous. Inreal
terms, and using Equation (37), we have

d+b—em=g+rb—i*R"—7. . . (38)

Equation (38) indicates that government spending ﬁEm net interest pay-
ments on the domestic debt, minus lump-sum taxes, and interest income
on reserves, must be financed by issuance of bonds, an increase in real
domestic credit, or seigniorage revenue.. Solving Eguation (38) yields the
government’s interternporal budget constraint, which equalizes the present
value of government purchases of goods and services to initial holdings of

net assets plus the present value of lump-sum taxes subject to the solvency
requirement

limbe ™ =0,

00

As discussed in Chapter 5, the solvency constraint rules out indefinite
Ponzi games by the government. . .

16 We thus exclude the possibility that the moﬁ_dami may borrow abroad.

2.1.3 | Money Ew«rﬂ Equilibrium

- .ﬁo close the model requires specifying the equilibrinm o.on&mon of the money

market:
wme=m.

| Given (31}, mwo above equation can be solved for the market-clearing
domestic interest rate:
| | s=iEmy. (39)
which shows, as noted in Chapter 3, that the equilibrium nominal interest rate
depends woaﬁiﬁw on private consurmption and negatively on the stock of real
cash balances. :

2.1.4 | Dynamic Form | “
Substituting GBW (35), and (38) in the household’s flow budget constraint (28)
.m?n the noouonwwmm consolidated budget constraint: :

(¥R = (L= ROl gy (40)

which nanmaﬁmm the behavior over time of the total stock of foreign debt.
.m@m&momu% Equation (40) indicates that the ooﬂim%mn to the current wnooznﬁ
deficit, which is/given as the sum of the trade deficitc +g— ¥ .&5 net interest-
payments on the outstanding foreign debt #*(L* — .w*v +oL*, isthe oEEmm n
net external liabilities. Integrating Equation {40) yiclds (under the assumption
that the safe world interest rate remains constant over time) the economy’s
interternporal biidget constraint :

=00

e | L
Ly— R = \ e (y—c—g—0LMdi+ lime ™ (L* — R
To satisfy the mmonoﬁw-snao intertemporal budget constraint, the mmoou.a
term on the fight-hand side in the above expression must be zero. Thus, this
constraint can be written, with i* constant over time, as:

| o o
R e
; .- 0

éEn.r indicates that the current Jevel of foreign debt must va.mnﬁw_ to .auo
discounted stieam of the excess of future output over ao.Eamcn mdmmeﬁos
(c+2) m&ﬂmwma for the loss in resources induced by capital market imper-
fections. | . . - . sion of
m@mmmouw (33), (34, (36), (38), (3% and ﬁov describe the evolution O
the economy Eonm any perfect foresight equilibrium path. The system ¢an Um
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rewritten as:
L* = [ilc, m)—i" —£1/¥, {41)
¢je = olile, my—e—pl, | {42)
it R =L R HOEOL e v g -y, 43
dibtem=g+rb—i"R"—T, {44)
d = (u—28)d, (45)
m:=d+ k" (46)

Fouations (41)-(46) represent a differential equation system with six
endogenous variables, ¢, b, L* R* d,and m. Itis worth noting that the capital

account and the overall balance of payments are defined in terms of changes.

in the level of private foreign debi and official Teserves that occur over time.
These definitions do noi capture transactions that occur discretely under a
regime. of predetermined exchange rates, such as those that may reflect an
instantaneous conversion of foreign carrency loans for domestic ¢ash balances.
Specifically, although the economy’s overall stock of foreign debt L” — R* is
predetermined, official reserves and private foreign borrowing may jump in
response to sudden movements in domestic interest rates. An instantaneous
shift in private indebiedness on world capital markets is thus associated, under
a regime of predetermined exchange rates, with an offsetting movement in the
level of official foreign reserves held by the central bank.

T what follows, we will assume that the government foregoes the
issuance of bonds. to finance its deficit (b =0), and instead either borrows
from the central bank or varies Tump-sum taxes to balance its budget. Given
this assumption, the model can be operated in different modes, depending
on the “closure rule” chosen: the rate of devaluation can be treated as
predetermined, or the rate of growth of the nominal credit stock can be viewed
as predetermined. Regardless of the particular mode chosen, the sicady-state
solution is obiained by setting é = L* = R* = 4 =0 in the above system. As

can readily be shown from Equations (42) and (453), 4n the long-run equilibrium

the Teal domestic interest rate must be equal to the rate of time preference:

F=I—g=p, . (47)

and the rate of domestic credit growth must be equal to the devaluation rate:

t.nm. _ _ . Smu.

Real money balances are thus equal to
m =lc, pt+e). (49)

However, alternative closure rules lead to different transitory dynamic

paths, as we now show.

inflation and Short-Run Dynamics

2.1.5 | Devaluation Rule .
{nder a constant £ate of devaluation (& = "), the rate of arowth of the credit

" gtock must be endogenous if taxes cannot be w&dmﬁ_nm to finance the fiscal

deficit (r = 7o) Setting, for simplicity, the constant mEQw of mo<aBEmE aoum.m
equal to Zero, mﬂucwﬂcu (44) implies that the evolution of the real stock of credit
over time is given by _
" j=g-i*R—m—g'm (50}
The path om d given by (50) can be substituted in Equation (45) to.
determine j: | . : ,
T =" +d/d.
From (46), i = d + R*. Substituting (50) in Emm expression yiclds
] :.AHW*._.mlﬂ.*w*iglmwi.
or, using (43): S ‘
W5uH*+w|}n|g|q*+$§wm§. (51}

wnnmﬁww Em stock of government bonds is normalized to Zero, Eguation
(28) implies that o : |
| m=a+L* (52)
which can be substituted in (41) to give ,
” 1* = [i(c,a+ L% —i* —£"/y.
Taking a mbmﬁ approximation (o the function i(:) yields
L= (ctina—it &)/ —in)
or mehz‘m_mu&w
, L = (c, a8, (53)
where, mnnﬁm B=1/{y —im)> 0: .
@n".mmn. Bnnn_mu.af @, mﬂ”|m‘
Substituting Equation (53) in (52) implics that
| | m Ha.,_.h*uwﬁm‘mwmj." o (54
h, =P, m_n.ﬂ.._l_.eaA‘w. he =D,
543 in Bouation A&,N.v %..Lln :

o} L aqu S8

- ¢=odile, hic, a, "y — & — p} = QAM. a;e"), {55}
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where
G, =08Ryie, Go=08Einhe, Gs=—0&Py.
Finally, substituting (53) and (54} in (51) and rearranging yields
G — 1 =y to— [+ O(®(e. a3 NIDe, @ 6*) — F e, a3 e
or @@E<&num<

. -+ %
i =%, a,e"), - : {56)
where, with a < denoting initial steady-state values:

W, = —1-@+ L0 Wo=—@+ L), —&"ha,

—(B - £70,)D — 1R,

&
I

where we assume that ¢* and m are sufficiently small.
Taking a linear approximation of Equations (55) and (56) around the initial
steady state yields the following system in ¢ and a:

1é .| GGy e—¢ | .
a|T|w. v ]la—a ] (57)

Consumption is a forward-looking variable, whereas financial wealth

is predetermined at each moment in time, with an initial value ag. The

determinant of the system (57) is given by G ¥, — Ga¥e, which must be
- Biegativée for the system to be saddlepoint stable.

A diagrammatic solution of the model is presented in Figure 12.6. The
locus CC (along which ¢ = ) is upward sloping and so is the locus 4.4, along
which 4 = 0. Saddlepath stability requires CC to be steeper than A4. The
saddlepath S, which also has a positive slope, is the unique path leading to
the steady-state equilibrium (point E). :

Suppose that the economy is initially in a long-run equilibrium position.
Coupsider the effect of a permaneni, unanticipated reduction in the devaluation
rate from £* to &° < £* with no discrete change in the level of E@‘mwnwmmmm
rate. Using the steady-state solutions, it is readily established thai a reduction
in the devaluation rate raises &.and lowers & From MQﬁmmoum (41) and (47),
the steady-state level of private foreign borrowing is given by

L*=(p—i"Yy, (58)

which is independent of the ﬂmﬁﬁcwnob rate. But because & rises, it .Emmﬂ be the
case that 7 rises. The reason is that from (47) the nominal interest rate must
be equial in the steady state to the rate of time preference plus the devaluation
rate; it therefore falls in the same proportion as the devaluation rate——thereby
reducing the opportunity cost of holding money and raising the demand for
cash balances. :

_”:m“_mzo: and Short-Run Dynarnics

| a E} “ 2
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Figure 12.6

Equilibriam in the One-Good Model.

.On impact, the reduction in the devaluation rate raises private foreign bor-
yowing at the initial level of domestic interest rates. Because private financial
wealth cannot change on impact, this portfolie shift must be offset by a rise
in real money balances. This instantaneous adjustment takes place through
purchases of foreign currency assets by the central bark (the counterpart to
thie inflow of capital associated with foreign ‘borrowing) accompanied by a
discrete increase in the domestic money stock. Consumption falls o place the
economy on the convergent trajectory toward the new steady state. Because
the real memey stock rises and copsumpiion falls, the domestic nominal
interest rate falls—but by less than the devaluation rate, implying a rise in'do-
mestic real interest rates. The increase in foreign borrowing raises the risk pre-
minm faced by private agents on world capital markets. As a result, the services
account of the balance of payments deteriorates. At the same time, however, the
reduction _,b private consumption leads to an improvement in the trade balance.
The net effect on changes in private financialiwealth, as ¢an be inferred from
Equation (56), is positive (do > 0). The rate of growth of the nominal credit-
stock falls on impact. I .

mwommmn the- shock is permanent, the adjustment path to the new steady
state is monotonic. The transitional dynamics are iltnstrated in Figure 12.7.
The economy is initially at point E; the: rediiction in the tate of devaluation
shifts both CC and 4.4 to the right. Because private wealth is predetermined,
oonmcm%mou jumps downward from point, E to point B, located on the new
saddlepath &S, and beging rising afterward. The nominal interest rate must

rise over time to allow the Teal interest rate to return to its initial steady-state
value. This increase leads to a reduction in private foreign borrowing (capital



Figure 12.7 )
Reduction in the Devaluation Rate in the One-Good Model.

outflows), which returns to its initial value. During the transition the current
account remains in surplus (in part because the reduction in foreign borrowing
Jowers the risk premium and improves the services account), which is large
enough to compensate for the capital account deficit. Over time, therefore, the
central bank’s holdings of foreign assets and the real money stock increase.
As.a tesult of both the-increase in real money balances and the reduction in
foreign boirowing, private financial wealth rises over time. Assuming that the
risk-free rate is not too large, the rate of norinal credit growth falls gradually
over time toward the lower devaluation rate. The new steady state is reached at
point E'. .

2.1.6 | Credit Growth Rule

Under a constant noEEEAR&.H rule (i = "y, foreign reserves of the central
bapk remain constant (#* = 0), and the devaluation/inflation rate is determined

endogenously. Setting, for simplicity, the constant level of official reserves.

equal to zero (s0 that m = o), Equation Ec.wwmﬁm

e=ie,d)— 1" —yL* =&, d, L"),

which can be substituied out in Equation (45) to give'?

d=[ut -elc,d, L. (s9)

17 Given that the nominal credit stock grows at & predetermined rate, the sofution for the level
of the nominal exchange rate obtains once the path of the real credit stack is known.
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Equation @3 determines changes Eﬁoﬂo&nﬁn&ﬁmﬁoﬁ“w.mgmnmn W*HP

. Fguation (43) can be written as

Lr=[* FOIOIL +c+g— Y, (60}

which determines changes in private external voﬁu&bm over iime. In contrast

to the m:oﬁo& case, therefore, private foreign bofrowing is predetermined at

any point in ime. To ensure solvency of the public sector, we assume that
tomp-sum transfers are continually adjusted to maintain fiscal equilibrium—
<o that, from Equations (44) and (45), and with b =) = 0,t=g—pd.
The &Bﬁ&o system now therefore consists of {42), (59), and (60). From
(41, i —e=yL*+ {*: substituting this result in (42) ﬁwam.
gfe=cli—e—py=oly L™+ —p)=TT".
The &\umw.an system is thus

el o, o 1 Qb
1 d|= —g,d —ead —er~d d-
, 1 0 ® L*—

{61)

b R O

*

Eanm@HW.Tm.TH*mT. :

Ooumﬁbwmob and the real stock of credit are both jump variables, so t0
ensure saddlepath stability, system (61) maust possess two positive roots and
one uammném root. In turn, sufficient conditions for this result are that the
determinant vm the matrix of coefficients in (61) be negative {which ensures

" ejther one or three negative roots) and that its trace be positive (which ensures

at least one positive root). Both conditions always hold, because the trace is
equal to & J g4 > 0 and ihe nmmmabmuﬁ is m@m& toggd 0 < 0. S
Consider now a reduction in the rate of expansion of the nominal credit
stock, from i © pf < p*. In the long run, a5 shown earlier, private foreign
borrowing is determined only by the differcnce between the rate of time
preference MMEQ the tisk-free world interest rate, and thus does not change
[Equation (38)]. Because catput is constant, this result implies, using (60), that
consumption also does not change. And from (59), the devaluation rate must
fall in the imﬁm proportion as the nopninal credit growth rate, fo ensure that
the real credit stock.is constant in the steady state. As a result, the domestic
nominal interest rate also fails in the same propoxtion as the nominal credit
growth rate. B o
~ But because consumption does 1ot chiange, the reduction in.the oppot-

tunity cost Tm holding money is unambiguously associated with an increase in

real Boumﬁ balances—or, equivalently, given that official reserves are constant,
an increase in the real credit stock. And because the stock of nominal credit
does not change, the nominal exchange rate must undergo a step appreciation

(a -discrete fall in prices). There are, therefore, 10 transitional dynamics.

The. economy jumps immediately to a new steady state, with no effect on

consumption, the current account, private foreign borrowing, oF the domestic

3
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real interest rate. The rate of depreciation falls instantaneously to the lower
level of the credit growth rate. The nominal interest rate falls also in-the
same proportion as the credit growth rate, and is associated with a steady-state
increase in real money balances, resulting from an appreciation of the nominal
exchange rate.'®

The thrust of the foregoing discussion, then, is that exchange rate and
monetary rules may lead to very different adjustment paths for the main
variables under imperfect capital mobility. Models based on the monetary
approach to the balance of payments—such as the one developed by Calvo
and Rodriguez (1977)—iypically possess a “dynamic equivalence” property,
in the sense that the steady-state solutions and the adjustment paths associated
with a monetary rule or an exchange-rate rule are identical. In the model
developed here, although either rule can be used to attain a long-run inflation

rate target—given the solvency constraint of the public.sector—the behavior

of the economy during the transition period is completely different.” Under
a credit growth rule, there is no \ransitional adjustment as such; the economy
jumps immediately to the new steady state. Under an exchange-rate rule, by
contrast, there are two types of adjustments: those that occur through time
and those that occur instantaneously, in order to maintain portfolio balance.
Depending on the constraints that policymakers face in the short run, the nature
of the transitional dynamics may determine the adoption of one rule as opposed
to the other; the implication of this result for the choice of a nominal anchor in
disinflation programs will be examined in the next chapter.

2.1.7-{-Dynamics with Alternative Fiscal Policy Rules

The adjustment path induced by monetary and exchange-rate policy shocks
- depends, among other factors, on the financing rules that .voﬁomﬁmwnnw adopt
to close the fiscal deficit. Consider, for instance, a situation in which the gove-
rnment {as' before) does not issue bonds, and the central bank sets the rate
of growth of nominal credit so as to compensate the government for the loss
in value of the real outstanding stock of credit due to inflation (u =¢€). The
.mo<n§muﬁ._&mn adjusts lump-sum taxes endogenously to close the fiscal
deficit. In this setting, monetary policy and exchange-rate policy cannot
be distinguished. This financing rule nevertheless satisfies the transversality
condition of the public sector given above and is therefore sustainable. Becanse
the credit rule implies fhat d = 0, Equation (44), with b = b =0, can be solved

18 Tymovsky (1985) obtains qualitatively similar resalts.

19 Auernheimer (1987), Kiguel (1987), and Velasco (1993) also develop madels in which the
adjustment path depends on the prevailing policy rule. In particutar, Kiguel develops a model
with an endogenous real sector and imperfect capital mobility and shows how the path of the real
exchange raie varies under aliernative policy rules. Velasco {who assumes zero capital mobility)
argues that the rise in real interest rates during the transition Lo the steady state determines the

sustainable size of the primary (noninterest) mmnﬁmomo.?Hnm&bmﬁououmﬂﬂ?ﬁnnnmm._moiﬁo
long run. .

Infiation and Short-Run Dynamics

for the Q&ommmoam. level of lump-sum taxes: .
a+m§H.W\H.J~*, (62)

where &m Hmuwwm.mna. again inflation tax revemué. As a result of this tule,
i = R*; that is, changes in the real money stock reflect only changes in the
central bank’s net foreign assets. - .

An analysis of the above model under the financing rule (62) is provided
by Agénor (1997). In particular, Agénor shows that the short- and Jong-ran
dynamics associated with a permanent, aumumcw_mﬁa reduction in the .Hmﬁm
of devaluation-credit growth rate are qualitatively cimilar to those described
earlier in our discussion of a reduction in the devaluation rate with credit
gnancing of the budget deficit. ‘

Yet another fiscal rule would be o assume that, following an initial policy
adjustment, the central bank finances its deficit during a transitory period
through bond or money financing, with the promise 10 switch at a future dafe
1o either a lower lovel of government expenditure.or X financing. This type
of rule was examined in Chapter 4 in the context of a closed economy, in our

discussion of the “monetarist arithmetic”

2.2 A ._.rqmm-mooa_ Mode! with Flexible Prices

We now extend the analysis 10 consider the case where the economy produces

* two goods: a nontradable good that is used only for final domestic consump-

tion, and an exportable good whose output is entirely exported.?’ The capital
stock in each sector is fixed, while labor is homogeneous and perfectly mobile.
Households and the government consume bome goods and an imperfectly
m:dmaeﬁmzw importable good, which is not produced domestically. Prices in
the home m”oomm sector and nominal wages are perfectly fiexible.

224 | _._m:mmro_am .

The nobmn?@mon decision of households follows a two-stage process. They
first determine the optimal level of total consumption given their budget
mommnmmi.w and then allocate the opiimal amount between consumption of
home and Impertable goods.?! .

dﬂamaw the assumption that labor is supplied inelastically, the representa-
tive household’s discounted Yifetime utility remains as given in Equation (27),
where ¢ is now an index of total consumption expenditure and real money

balances m are measured in terms of the price of the consumption basket, P.
¥ .

20 A1 oEmn mmmgwmonm of the one-good Eon&lm.&.no&mnq regarding the structure of ?.?m.ﬁ
m.o_.ﬁo:oTrnm maintained in the present framework, which follows Agénor (1997). For mmBuma.Ha_
and clarity, iwe abstract from the existence of an import-competing mnﬁoﬂ.. Such an extension
would, :oémér pe useful for anatyzing (erms-of-trade shacks, a3 discussed in Chapter 2. -

21 Precise conditions for (he two-stage hudgeting prodess of the Lype considered here to be well
defined are given in Deaton and Muellbaner (1980). ’
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Real financial wealth of the representative household-is also defined as
in (28)% :

with ¢ and b measured in terms of the price of the consumption mmmﬁwﬁ and real

foreign indebtedness I* now defined as I* = ELY P. The flow budget constraint

is now given by . .
d=y+ib—c—t—({*+O* —el* —ma, (64)

where net factor income y is dexived below, and & = P/P is the overall
inflation rate. The term —ma accounts for capital losses on total wealth
tesulting from inflation, whereas the term sI* fepresents the ‘increase in the
domestic-currency value of external liabilities resulting from exchange-rate
devaluation. : .

Using (63), Equation (64) can be written as

d=ra+y—c—1—{{F+0Fe—DI*=im, (65)

where » =i — 1 denotes the domestic real rate of interest. )

Tn the first stage of the consumption decision process, the household treats
7, &, ¥, i,i%and 7 as given, internalizes again the effect of his or her borrowing
decisions on &, and maximizes (27) subject to (29) and (65) by choosing
a sequence {c, m, b, L*}%2,.2? The optimality conditions are similar to those

derived before: ‘
B md = xc i =m(e, i) . (66)
i =(*+0+8)+ L6, (67)
éje=olr—p), : {(68) .

a.ommEQ, with the transversality condition lim (e™#'a) = 0. Using again a linear

F e o]

approximation to &, m@mmmob {(67) yields a demand function for foreign loans
similar to (34): :

L*=({—i*—g)/v. - {69)

The properties of Equations (66) and (69} are essentially the same as those
described in' the previous section. An important new element in the present
setting, however, is that the intertemporal Euler Equation (68) implies that
overall expenditure growth depends on the real rate of interest measured in

22 The assumption that the household chooses the foreign-currency value of foreign loans is
adopted for simplicity. Note, however, that it is Tatural o retain the assumption that the risk

premium depends on the foreign-currency value of private foreign borrowing, given that it reflects
the behavior of foreign lenders. :

a..ﬂE +.wr..~*.. . Amwu.

Inflation and Short-Run Dynamics

terms of the Wﬁon of the consumption basket. Thus, as emphasized uoﬁ.&@
by Uoﬁgmnv {1983), even in the absence of capital Bm.%m.ﬂ .HEH_wRaonoH..m
(y -+ 0), the presence of nontradable goods prevents equalization of n_o_.bamco
and foreign Teal intérest rates. Put differently, differential changes 1n the
relative m:.wom of nontradable goods across countriés imply different real rates
of refurn even when nominal rates of return are equal. o

Tn the second stage of the consumption decislon process, the representative
household maximizes a homothetic sub-utility function ¥ {ew, ¢ 1), subject to
the static w.:&mam consiraint :

Pyew + Ecy nli Pe,

where Py denotes the price of the home good, and ¢y (cx) expenditure on
the Wb.@onmmw (nontradable) good. Because the foreign-currency ?m.oo &, the
importable good is normalized to unity, the domestic-currency price is simply
the nominal lexchange rate.

" Let z be the relative price of the importable good in terms of the home
good, that _m z = E/Py. Because the Hmw_.mmouﬁm@vo housetiold’s EﬂmﬁB@Q&
preferences arc homothetic, the desired ratio between home and importable
goods depends only on their relative price, and not on overall expenditure,

.H.w.ﬁm“ .
. , VeulVer = z7 L

Suppose that the sub-utility fonction is Oovleosme, s0 that
o V(ew.c)=cxei
where 0 < 8 < 1 denotes the share of total spending falling on home goods.
The desired composition of spending is thus
| enfer =82/(1 =),
which can ‘be substituted in the mqunoB@oH&w budget constraint, ¢ = z°(cr +
en/2), to give , : |
 ep=082"C, =1~ 8z %¢. (70)
.mHoB the indirect sub-utility function, Ea appropriate definition of the
consumer price index P is thus (Samuelson and Swamy, 1974):3

p=PE =Ez”", (71}
.mo that munm inflation rate is .
o n=e-83jz. | (72)

B mm.wn&. speaking, the cost-of-living index should wﬂc jnclude the opportunity cost of bolding

= . . =
real money balances, that is, the domestic nominal interest rate. For simplicity, this component is

ignored.
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2.2.2 | Outputand the Labor Market

Technology for the production of tradable and nontradable goods is character-
ized by decreasing returns o labor: :

yp=y). ¥ >0y <0 R=NX 73)

where y; denotes output of good &, and 7;, the gnaniity of labor employed in
sector k. From the first-order conditions for profit maximization, the sectoral -
labor demand functions can be derived as

. nd=nf(wx) ad, =n%(zwx), n%, ﬁ% <0, {74}
where wy is the product wage in the exportable goods sector. Nominal wages
are perfectly flexible, so {hat wy can be solved for from the equilibriom

condition of the labor maiket:
nh(wy) + o =n",

where n* denotes the supply of labor, which is again taken to be constant. This
equation implies that the equilibrium product wage is negatively related t0 the
real exchange rate:

wy=wy(z), wy<0, |wyl <l {75)

Substituting this Tesult in Equations (74), and :oabm.&ﬁnﬁméku\&N .H
1+wye >0 vields the sectoral sapply equations: - : :

¥ = yi(2), Vi>0, yy <0 (76}
223 # Central Bank and the Government

As before, there are no commercial banks in the economy, and the cenfral
bank does not provide credit to domestic agents. The real money supply is thus
equal to . :

m® =2 R*. ) &7)

Real profits of the central bank, (" +&)2* R*, ,m.Hn fully transferred to the

government. With Jump-sum financing, and setting the constant real stock of

government bonds to zeto, the government budget constraint can be writtel: as

=g + /) - 20+ OR )

where gr and gy denote government spending on importable and nontradable
goods, respectively. .
2.2.4 | Market-Clearing Conditions

To close the model requires specifying the equilibrium conditions for the home
goods market and the money market, the latter being solved for the market-
clearing interest rate. The former condition is given by

vy, =8z e+ g, 79)

inflation and Short-Run Dynamics

and, from 69 and (77), the market-clearing E&wmmﬁ rate is given as before
by (39). | -

2.2.5] U<:m+5mn. Form

‘Real factor income y (measured in terms of oom,.ﬁ-oﬁmium anits) is given by

i y=2 (%t v /2)- (80)

Equations (63) and (77) yield
a=2(R" ="
>:w_onmw_ R*— Hw ._m.?amoﬁﬂa.mbnnu the real exchange rate can change in

discrete Tashion; net financial wealth a {or, equivalently, the moEWmnw-nnﬂgom
value of the economy’s stock of foreign assets) can therefore also jump on

impact. ) : B -
Using the above definition of @ and Eﬂmﬁg.ﬁﬁ yields:

a =2 (R - LYY+ (g —ma.
ms_ummﬁrmbm the above results, together s_wﬁs Equations (70), (78), (19,

and (80) in (64) yields .
[ k= - RYHOE LU §yrSc+ 81— Yo

which represents the consolidated budget constraint of the economy. As

{84)

fim (L* — R*)e ™, the £CONOMmY S intertemporal budget constraint.

rate’is Od\nﬁbmn as
, z=2(Ci gN)s (82)
where .

2, = 8/% — 31— 8, Zgy = 1/0y - 31 = &)l

mbﬂm.nouw (39}, (68), (69), (72), {7, Amp. and (87) describe the ‘cmrmﬁop.
of the economy over time. These equations can be summarized as follows:

L =Tlie,m)y—i" =&y (83)
 gje=olile,m)—s+52/z= P (84)
, z = z{c; 8N ) e {85)
b= D OLHL + (1 -8z et gr — 5 (86)
m = wa*, . 87)

with mn?mmon (78) determining residually lump-sum taxes amd D=L*—-R"
amu.on.bw again net external debt.

before, integrating Equation (81) yields, subject to the transversality condition”

From Wm&p.mnowm (70) and {79) the short-run equilibrium real exchange

40
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To condense the dynamic form into a system involving only n. and D, note where

that from Bquation (87): o . R
_ W, = —zlyy+5(1 -9 +A-H+E 4+ L¥014)es

Wp =i+ @+ L70)hp, We= @+ L*6r)hinses
W,

. m =z (L* — D), _ (88)
or, using Equation (83):

o = g [y 81~ )2+ B+ L0 Yhgy
: m =2 {li(c,m)— (" -+&)—y Dl/y}- © (89) w. =D .mz@k . e
. . . = = MAjrag- :
Substituting (85) in (89) yields o | v O O .
— (e o) ek - . In general, the partial derivative ¥ is ambiguous. On the one hand, an
m =z(c;gn) Blicc— (" + &)=y D} p=1/(y —in) (go) increase in the risk-free rate raises debt-service payments in proportion to the
so that imitial stock ﬁ”ﬁ. foreign debt; on ‘the other, the premium-rélated component of
7 = - - external debt service also falls alopg with the demand for foreign loans by
m =plc, Dy " &, g, (o1} private agents. The net effect on the current account (and thus the rate of
where : . . accumulation of foreign debt) cannot be ascertained a priori. In the discussion
_ Blic+8 7+ _ that follows, and in order to focus the discussion on the case of a highly
o= Blic+OyzR*). ep=—By, Pr+s==F. @g =P Zq R, indebted economy, it will be assumed that the nei effect is positive (3 > 00

that is, a rise in the risk-free world interest rate (at given levels of debt and
consamption) increases the current-account deficit.

Equations (93) and (95) form again a dynamic system in ¢ and D, which
can be linearized around the steady state and written as

o ¢ _[G.Go|[ c=¢ |
o _“L|ﬂene.u:bwwu_”. (96}

) Saddlepath stability requires G Wp— Gp¥, <0. The steady-state so-

lution is obtained by seiting ¢= D =0 in Equations (93) and (95). From
Equation (72), the steady-state inflation tate; and the rate of inflaton in
nontradable prices are thus equal to the devaluation rate:

mcdwaﬁmmnm (91) in (84) yields .
¢/c =olile, ﬁﬁn,‘ Dyt e, gl —e+82/z—p). (92)

magmumm Emﬁ changes in gy occur only in discrete fashion. Equation (85)
anamoa implies that Z=z.¢, with z, < 0. Substituting this result in (92)
yields a dynamic equation which can be wrilten a8

+ £ _ - :
é=G(E D;i*, 5, gv), (03)

“where, with A = o&/(1 — o&dz,) > 0:2

G.= anTu.iSnvD. Gp= mEﬁUDu )
_ : f=fy=8 ‘ (97)

Gir = imPrie s G, =(in@ri— DA, Ggy = H....._Gwzp.

m.:dmmamum Equation (91) into (83) yiel ds As dm».maoq in the steady state the current account rmust be in equilibrinm:

 BE--0F g = DHedN AL (98)

| o .

The real (consumption-based) interest rate is again equal to the rate of time
preference [Equation (47)], and the household’s steady-staie level of foreign
borrowing is given by (58). o

The steady-state equilibrium is depicted in Figure 12.8. The NN curve
in the northwest quadrant depicts combinations of private consumption ¢ and
the real exchange rate z that are consistent with equilibrium in the market for
nontradable goods [Equation (82)], whereas the LL curve in the southwest -
quadrant depicts combinations of the product wage in the exportable goods
sector wy and the real exchange rate that are. consistent with labor market
mﬂcmwonﬂﬁ [Equation (75)]. The interpretation of the CC and DD curves in
the northeast quadrant is similar to the description provided in the previous
subsection. In particular, points located to the right of CC represent situations

# + + .*I .
L* =A@, Dy i* + ¢, g (94)

where
Ap = im@p/Y = —inB: Airge=—F,
b = (o + im0y = Blic + imdZ-R), Dgy = in®eu/V.
Finally, using Equation (94), Equation (86} can be written as

9

. 4+ + 5=
b.ﬂ@nnwbw«.*.m:m.wvlwf (

95)

24 c o I
) H.A.Em that i .*..:aﬁn = yBlic + imdz. R*) > 0; thus, G, is positive regardless of whether m
is positive or negative. Note also that i@ e — 1 = —By < 0. ‘
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Figure 12.8
Equilibrium in the Three-Good Model.
Source: Agénor (1997, p. 31).

where the domestic real interest rate is higher than the rate of time preference

(]

consumption is increasing, and.the real exchange rate is appreciating to
eliminate excess supply of nontradable goods. Conversely, points located to the
left of CC represent situations of falling consumption, excess supply of home
goods, and a depreciating real exchange rate. Saddlepath stability TEqUITes
again that the C'C curve be steeper than the DD curve. . .

2.2.6 | Policy Experiments

To illustrate the functioning of the model, consider first a tax-financed,
permanent increase in gy. Such a shock has no long-term effect on the
domestic nominal interest rate, which remains equal to the rate of time
preference plus the devaluation rate [see Equation (47)]. It also has no effect
on foreign borrowing by the private sector, which depends, as indicated by

i . o _:mmﬂ._o: and Short-Run Dynamics 40

Figure129 = :
Increase in Government Spending on Home Goods.

©+ Source: Agénor (1997, p- 40)-

Equation’ (58), only on the difference between the world risk-free interast.
rate and the rate of time preference. At the initial level of the real exchange’
rate, private %Esﬁw&oﬂ must fall to maintain: equilibrium of the market
for nontradable goods. Real money balances must therefore fall, as shown
by (49), becanse domestic interest rates do not change. The reduction in
private consumption is proportionally less than ithe increase in government
expenditure, so that total domestic spending on home goods rises and the real
exchange rate appreciates to maintain equilibrium in the home goods market.
Although the real appreciation tends to reduce output of tradable goods,
the trade-balance surplus (which, again, maiches the injtial deficit of the ser-
vices account) must rise to maintain external balance, because the economy’s
stock of debt 6 increases, and the services account deteriorates. This increase .
i debt resalts from a-reduction in net foreign assets held by the central bank
R (since holdings of foreign assets by the private sector, L*, do not change), -
which accommodates the £all in the demand for real money balances.
~ On impact, private consumption falls—to an extent that depends on the
degree of intertemporat substitution—-because 'the increase in government
- spending Tajses’ households’ lifetime tax liabilities and thus reduces their
lifetime wealth. But the real exchange rate may now either appreciate OF
depreciate, depending on whether total spending on neniradable goods rises
or falls. If the degree of intertemporal substitution in consumption & is
. sufficiently low, private consumption will change relatively little on impact,

and total spending will increase, thereby leading to an appreciation of the real
exchange Bﬂ,w on impact.
Figure 12.9: illustrates the adjustment path to a permanent increase in

gy in the case where the degree of intertemporal substitition is indeed low

m .
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enough to ensure that the real exchange rate appreciates on impact. Curves
CC and DD both shift to the left in the northeast panel.®® The NN curve in
the northeast panel shifts inward. Private consumption jumps downward from

point E to point 4 located on the new saddlepath & &, and the real exchange -

rate jumps from point H to point O located on the new NN curve. At the

initial level of interest rates and official reserves, the real money stock falls on- .

impact; the reduction in money demand induced by the fall in consumption is
matched by 2 reduction in supply, resulting from the valuation effects on the
domestic-currency value of official reserves associated with the appreciation of
the real exchange rate. If valuation effects are not too large, the fall in private
consumption leads to a reduction in the domestic nominal interest rate, despite
the upward pressure induced by the reduction in money supply. Private foreign
indebtedness therefore falls, and the economy registers an outfiow of capital.
Because the stock of foreign debt cannot change on impact, official reserves
must fall concomitanily. The current account MOves into deficit (Do > 0)
and—as a consequence of the steady-state increase in the stock of debt and
the monotonicity of the adjustment path to the new equilibrium—remaing in
deficit throughout the transition m:.onmmm.mm Private consumption continues to
fall over time, and the real exchange rate depreciates. Because the domestic
nominal interest rate falls on impact, it must be rising during the transition to
the new long-run equilibrinm in order to restore the equality between the real
interest raie and the rate of time preference. Thus, private foreign indebtedness
increases over time and the economy experiences net capital inflows, which
continue until private borrowing on world capital markets returns to its initial

Consider now an unanticipated reduction in the devaluation rate, 5.7
Suppose first that the shock is permanent. As formally shown in the Appendix
to this chapter, the rednction in & in this case has no long-run effects on the real
interest rate or private foreign borrowing. But, althongh the real interest rate

25 pg noted by Agénor (1997), the movement of the CC locus shown in the figure is drawn
under the empirically plausible assumption that valuation effects (which account for the indirect
effect of government spending on changes in private consumption, throngh its impact o the real
exchange rate) are not too large. ;

26 The services account unambiguously improves, because the premium-velated compenent of
external debt service falls—as 2 result of both the reduction in private foreign borrowing and
the reduction in the risk premium itself. For the current eccotat to move inko deficit on impact
therefore requires the trade balance to deteriorate sufficiently to cutweigh the improvement in
the services account. And because private consumption fails, the reduction in output of tradable
goods Qm.mcEnm from the appreciation of the real cxchange rate) must exceed the drop in
consumphicn. : .

77 Of course, because the initial steady state is in the present setting characterized by full
employment {wages are fully flexible), it is not clear what the costs of inflation (and thus
the benefits of disinflation) are. Given the illusiative nature of the exercise, howsver, it is sufficient

rate.

- on the nominal interest rate is upambiguously negative.
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remnains equal to the rate of time preference in the new steady state, the nominal
interest rate falls in the same proportion as the devaluation rate. The reduction
in the opportunity cost.of bolding money raises the demand for domiestic cash
palances. The official stock of net foreign assets must therefore increase; and
because private foreign borrowing daes not change, the economy’s exiernal
debt must be Hoéwm. in the new steady state, implying that the initial deficit
in the services monoaa is also lower. To maintain external balance, the initial
trade surplus must fall—or equivalently private consumption maust rise. The
increase in ﬁaaﬁﬁm expenditure leads to a real exchange-Taie appreciation and
saises further the demand for domestic cash balances.

On impact, consumption falls because the wuﬁm.&.mﬁ effect of the reduc-
tionin g is to mbomwmmn?m real interest rate, thereby créating an incentive for the
household to shift conisumption toward the future, The reduction in € also leads
to a discrete increase in private demand for foreign Emum“ thereby requiring an
offsctting increase in official reserves (and thus a rise in the real money stock)
which is such thiat the economy’s stock of debt remains coustant on impact.
Because consumption falls and the real money stock nmmmm the net impact effect

2

The fall in consumption Tequires a depreciation of the real exchange rate t0
aintain equilibrium between supply and demand for home goods. Asa result
of the reduction in private spending and the expansion of output of tradables
induced by the depreciation of the real exchange rate, the trade balance

surplus Enmmmmnw. At the same time, the negative income effect associated with

the increase .Ew&o.@aoﬁwﬁb.aﬂmﬁ@ component of jnterest payments (itself
resulting from lthe .increase in private foreign ‘cn__qOﬁmnmv raises the initial
deficit of the %u&mmm account. The current account nevertheless improves,
and external debt falls (Dy < 0). Because the shock is permanent, the current
mnnonu:aB&Hrm in surplus throughout the adjustment process. Consumption
begins increasing, and the real exchange rate-appreciates. The real interest rate
rises toward its initial steady-state Tevel, given by the rate of time preference.

The upper panel of Figure 12.10 flustrates the dynarics of this shock.
Both CC and D D:shift to the left. Consumption u._damm dovnward from point
E to point 4 on impact, and begins rising afterward. The economy’s stack of
foreign debt falls continuously during the transition to the new steady state.
which is reached at point E. o

The case where the reduction in £ is tempoTaATy is illustrated in the lower
panel .of Figure 12.10. Again, because the shock. is temporary, the optimal
smoothing response for the representative household is to reduce copsumption

by less than he or she. would if the shock was permanent. Depending on the-

length of the interval (0, T), two adjustment pathis are possible. If the duration

of the shock is short, private consumption will jomp downward from point E .

28 Jf the nmmurn of ‘capital mohility (as Enm.mﬁmm by Y} is wﬁm“mn._mw& high, the nominal interest
rate will fali approxiraately by the same amount as the davalnation rate.

411



412

Chapter 12

z ) z Temporary shock U
mmm:.qm 12.10 .

Reduction in the Devaluation Rate.

Source: Agénor (1997, p. 43).

to point 4', and will begin to increase until reaching point B’ on the original
saddlepath at 7. The trade balance will improve only slightly, since the short
duration of the shock gives agents little incentive to alter their oowwsn.%moa
@mn.r.ﬂwm cuprent account will therefore move into deficit (as a resuit of the
deterioration in the services account), and external debt will increase uniil
the shock is reversed. Thereafter, consumption will continue t0 increase, with
the current account moving into -strplus, until the economy Teturns mo the

. original equilibrium point E.

On the contrary, if the duration of the shock is m:mmnmmum% long, private

o . consumption will ?Eﬁ from point E to point 4, and will start to increase until

inflation and Short-Run Dynamics

point F on the original saddlepath is seached at T Thereafter, consumption
starts falling along the original saddlepath S5, eventually reaching the original
equilibrium point E. Whereas the current account remains. in surplus during
the. first phase of the adjustment process (between 4 and B); it moves into
deficit afterward (between points B and F)- Point B is reached before period
T . Thereafter, ,w.&w consumption falling between m&uﬁm F and E, the current
account remains in deficit. and external debt increases.”

It is important'to emphasize the difference ‘am“good the long-run predic-
tions of the model under perfect and imperfect world capital markess. In the
forrner case EEQH corresponds to ¥ — 0), the uncovered interest parity con-
diton i =i*+¢& holds continuously, and private foreign borrowing can take
any value & w_.”_on._dpw jncrease in the demand for real cash balances induced
by the reduction in the opportunity cost of holding money is achieved through
an instantaneous increase in both money holdings and foreign E@mdﬁ%mwm...
the representative: houschold increases borrowing on world capital markets,

generating thereby a capital inflow which is ﬂounmnaa by exchanging the

.mow.owm.u exchange. for domestic currency at the ceniral bank (whose foreign’

reserves therefore increase) in such a way that the econpomy’s net stock of
debt remains constant. There are 1o real effects, and the adjusiment process
displays no dynainics; the economy jumps instantaneously to the new steady
state. Although the composition of the economy's net external debt changes
(with the share of official foreign reserves increasing), the ‘stock of debt itself
does not and neither do real variables. . )

By conirast, with capital market imperfections (that is, with y > 0). the

- long-run value of private foreign borrowing is “pinned down” by the difference

between the world fgk-free interest rate and the rate of time preference,
and therefore cannot vary across steady states.in response to @ change in

" the devalhuation rate. Thus, the increase in real cash balances induced by the

reduction .:Wp. the opportunity cost of holding money cannot take place directly
through 2 cﬂnm.mmha.moa.% inflow of capital and an increase in private foreign

. Eanwﬂmabnwm, as described above. For official reserves to expand, as before,

and for the money supply © fnatch the increased demand for money, requires
now a sequence of current account surpluses. In tura, because higher official
TeServes Erﬂ% a reduction in the economy’s et
borrowing reiaining constant), the lower Jeficit in the services account st
be accompanied by a lower frade surplus, thatis, higher private consumption.
Thus, with imperfect world capital markets, the adjustment process to a
reduction in the devaluation rate displays transitional dynamics &s well as real
effects in the long rui. .

29 The injitial drop and subsequent increase in expenditure predicted by the model is consistent

with the “U-shaped” shavior of privaie consumption observed aftet the implementation of the
TJuly 1985 stabilization program in srael, which was based in part on an exchange-rate freeze; s2¢
Helpman and Leiderman (1988, p. 27, and their Figure 3). :

‘exicrnal debi (private foreign
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2.3| Extensions

The two-sector model developed above can be further extended to account for
other features deemed relevant for developing countries. We consider here the
existence of imported intermediate inputs and price stickiness in the nontraded
goods sector. :

23.1| imported Intermediate Inputs

Suppose, for instance, that output of nontraded goods is produced using labor

ny and imported intermediate materials Oy according to a fixed-coefficients

technology. The production .?uomon is thus given by
yy =min(zy, €On),

where the parameter 1/ measures the amount of intermediate materials that
must be combined with a unit of labor to produce a unit of the domestic good.

- Constant returns to scale prevail in the nontraded goods sector according to

this formulation. Factor demand functions are given by

4 d __ ,—1
ny = YN Oy =a "yu.

Assuming that the world price of imported inputs js equal to unity,
in equilibrium the price of home goods would be given by the zero-profit
condition: - : :

S,\HE.TQLM‘

_which. implies-that w/E = s —a-'. I intermediate imports are treated as

final tradable goods, modifications. Omﬁ_unnaoﬂnmononuﬁmaammou..ﬁm
straightforward. ' :

2.3.2 | Sticky Prices

In the basic three-good model presented earlier, we assumed that prices
of nontraded goods were perfectly flexible. Although this assumption is
convenient as a benchmark case, it is not necessarily well-supported by the
evidence; in fact, a number of economists would adopt the view that the degree
of price inertia can be substantial in the short run. We now discuss briefly how
the three-good model developed previously can be modified to introduce sticky
prices. . .

Of course, because prices of exportables ‘are given on world capital
markets, we only need to focus on price formation in the home goods
sector. ‘Accordingly, suppose now that the price of the nontraded good Py is
predetermined and adjusts only gradually in response to disequilibrium in the
market for these goods. Specifically, consider the price adjustment equation:

my = PufPy = B8z e+ gn - yyl+e B>0 (g0}

6 A ginrilar formulation is adopted by Chstfeld (19865).
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where B denotes the speed of adjustment. In the limiting case of =0 the
model o@mnmﬁmw in a “Keynesian” mode with fixed prices, whereas the case of
perfect price flexibility considered earlier corresponds to g—coln mauom&.
the assumption of “sticky prices carries with it some underlying rationing
mechanism and the possibility of various rationed’ mncwwdmm.ﬁ However, this
issue will not be pursued here. : -

Because by definition £/z =& — 7N, using Bquation (99) yields

i R . i g - .
N.\NHml.m@NTmn;.mzl&ilmHMenP Z, 8, EN)s ~ {100)
where, in particular, &, = — 88, Thus, in contrast to the case of perfect price
flexibility, the relationship is not between the rates of change of the real

exchange rate and consumption, but between the Bﬁ. of change of z and the

levelofc. . - P .
" In addition to (100), the other equations of the dynamic system are, as
derived carlier: o

L = lie,my— 1" =€)y (101)
cfe = olite,m) — +82fz =P (102)
| D=D+OELOL + (10— 8z e+ gr — ¥xlzh {103)

m=z2R", L {104)
1* = Ale, Dyi"+8), _ - {105)

where, as mwoﬁﬁ previously, Ag, Ap >0, and Airie <0.
Eliminating L* as before using (101) and (104) yiclds
L m=Pliem =G =D
which can vn wiitten as. m
: snea,m_ﬁ.m*uﬁ&u
where as mnwmow.m. op = —By md @y =—F and now
| vom Bios pe=8R 0 =0
Substituting this resuit in Equation (102) yields -

¢je=otile ¢lc, 2, D, i+ o)} - &+82/z— ph:
so that, cm?m Qooﬂ

;L ok T .
¢=G(6.7, Dy 5 g (106)

31 Firms, for instance, will typically increase output only as long as the marginal cost (the going
real wage) does not exceed the prevailing product price. :
! N
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. with now A =o&> 0% ‘
G, = Amn+m§€u+m0nub. .Qnu.ﬁmﬁﬁml_lmenupv QUHMSQUD.
G = Miﬁmﬁ.mp. G, = (Im@rrse - DA, Q.wz. = mewzb ’

- Although i; t+im@; > 0, the sign of G is in general ambiguous. G, is
also ambiguous. if the speed of adjustment B is sufficiently high (as will be
assumed below), Ge, Gz < 0. ’ .

Equations (103) and (105) yield

. - + 1
D=W(c,z, Dii", 8) = &1, (107)

where ¥p, Wi, and Ve are as given earlier:
Yp = "+ @+ L0Ap, Yo =@+ L0 v,
W=D+ + E501-) A e,
and now
= (=94 @+ EOn,, Y= —yx =0 — 5%,
with ¥ > O assumed positive as before.” . .

Equations (100}, (106, and (107) represent & &Eﬁuwn system in ¢, 2, and
D. As before, linearizing the model around the steady state gives

é G.G,Gp | [ c—¢
I |N. = o, P, 0 z—% . (108)
D A\nenebuA Ul.@ ’

To examine the local stability properties of the mbnmawo& system, note that
the determinant of the system’s matrix of coefficients A may be written as

Al = lenﬁeUQN — L, Gp)+ eNAGUQn.l. ¥.Gpl,

from which it can be established, assuming that Wp is initially close to zero,
roots, there are either two roots with negative real parts.or no negative oot
Suppose that the speed of adjustment is sufficiently high to ensure that the
trace of the system’s matrix of coefficients trA, given by .

trA = G+ @z + Yo,

is negative. Because frA is equal to the sum of the system’s characteristic
roots, there niust be at least one root with 2 negative real part. It can therefore
be concluded that there are exactly two TOOLS with negative real parts. Thus,

because z and [) are predetermined state ﬂﬁm&wom.Enmwmﬁmawmma&m@m%
stable. o

32 Note again that ip@ris — 1'= —pp <0, and that in the case where R* is small, Ggy = 0.
33 Note that now W, =0.

that JA| > 0. Because |A] is equal to the product of the system’s characteristic

[nflation and Short-Run Dynamics

With two mmnmaawn_mnmm variables and one jump. vatiable, it is not
mnmmmrﬂ.omﬁmum to apply standard phase diagram ‘technigues, although the
solution technique proposed by Dixit (1980) can be iseful in this case (o assess
impact effects Won consumption (see, for instance, Agénor, 1998¢). One can also
solve the model numerically to examine the short- and long-run effects of the
type of shocks that we considered previonsly. Cook-and Devereux (20062), for
instance, study the guantitative impact of an exogenous rise in the country risk
premium in an open-cconomy model with sticky prices, imported intermediate
goods, and fiexible exchange rates. :

Various other extensions are possible, depending on the issue at hand.
These include the introduction of sticky wages, a positive supply effect of
government wxum_nm.;ﬁn (as in Kimbrough, 1985, and Chapter 17), private
investment and capital accumulation (in line EWE our discussion in Chapter 3),
or a banking system (as discussed in Chapter 7).3* The analysis could also
be extended to account for habit formation and durable goods, as in Ikeda
and Gombi Cmcov, Karayalcin (2003), Mohsin: (2006), and Mansoorian and
Neaime (2003). The first three studies focus on.the current-account effects of
fiscal policy. whereas the third discusses (as in this chapter) the dynamic effects
of a change in the devaluation rate. But some of these extensions could come at
the cost of making the model overly complex and difficult to solve analytically.

Again, a numerical solution becomes the only recourse.

>11m1d_x" impact and m»mmn_«.mﬂnm Effects

This Appendix establishes the impact and steady-state effects of a reduc-
tion in # in the three-good model with flexible prices. :

Consider first a permanent shock. The equation of the saddlepath, S, of
the dynamic system (108) is given by .

: c—z=x(D—D) (A1)
where k = (v —VYpY¥.=Gp Jw—Go) = 0 and v denotes the ﬁmmﬁ?m root

of (96). « is the slope of the saddlepath S8, -
From ﬁac.mmoum (93) and (95), it-can be established that

dgids = ($.Gp —¥nG:)/ (A2)
Dl = (¥:Ge — G/ (A3)

where H Qne p—Gp¥, <0 to ensure saddlepath stability, and (as dis-
cussed in;the text) Ge, ¥, < 0. To show that:d&ds > 0 requires showing that

34 Umxonw and Kara (2006) provide a general framework that accounts for various sources of
wage stickiness and for understanding its relation with inflation persistence. Ascari (2003) focuses
on the _,nw.m:on thetween wage stickiness and output persistence. He aiso discusses differences

between wage and price siickiness.
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V. Gp—YpG, <Qorthat -
W, /Wp < G/ Gp=(mPirte— mu\ impp = L/im,

or equivalently

@ + 100 < i T+ O+ L*0-)\p):

With & p = —imB 04 Ajeis = —B (with f == 1/(y — f))e

2B+ L0 < i U —in PO+ 170}
> 0, which always holds. From the equilibrium condition of the home -

or i*
goods market:

&)de = z.défde < 0. B (A.4)

Trom the steady-state condition (47), d7/de = 1. From (49):
. din/de = mde/de +m; <0,

and from (A.4), with Z=1:
dR* jde = dm[de + sm(dE/de) < 0.

This restlt implies, becanse d I* /de = 0, that
 dDjde =—dR*jde > 0.

To determine the impact effects of a redaction in' &, note that from
Equation (A.1) and because dDo/de = 0

. mno\&muam\&mlam&u\&mv,
which wﬁwmmw that, using (A.2), (A.3), and the definition of «:

deo/ds = [We(Gp +xGe)—vGel [ Q.

or equivalently, because Gp+uG,=xkv:

Thus, from the equilibrium condition of the market for .noznmmmzw goods,

and from Equations (76), output of noniradable (exportable) goods falls (rises)

on impact.
From the equilibrium condition of the money markst

dig/de = (e + in@c)deo/de) + inivse > 0, (A7)

. because ip+im@. and in@pie A hoth positive. It can be established that
digfde - 1wheny — 0, and that dig/de < Lfory > 0.

deofde = —v(Ge —KW)/Q > 0. (A5)

dzyfde = z.deofde <0, . . . {A6)
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Finally, mﬂoB Equation (83), and given that & ip/de < 1t
dLtjde =y {(dio/de) — 11'<0,

becanse dDg/ds =0, dRg/de= */de < 0. Thus, using (A7), and with

F=1:
jde = d(ZRy)/de = 8R*(dzo/de)+ dR}/de < 0.

dmo
¢. The general solution of system”

Ooumanw now 4 temporary reduction in
(96) can be written:

for0 =1 = T, o
B D = Doy +Cr™ +Cae™, (A8)
o= e G gl (A9)

mummo:N.H : o .
‘ D = Do+ Cle +Che™,  (pao)
(Aa)

c = o +Rwﬂmmc_u ITKuhum.mJﬂ.

where EAH{V denotes the negative root and v, the positive root of the §ystem,
and k = Gp/ (s — G, h=1,2. The four arbitrary constants C1, Cz2, i, and
Cj are determined under the assumptions that () C; = 0 (for the transversality
condition to hold); {b) D evolves continuously - from its initial given value
Dy = Dy, so that Dy = Dyt + C1 4+ Cy; and (¢) the time paths for ¢ and D
are continuous' for ¢ > 0. In particular, at time ¢+ = T, the solutions for (A.8)
and (A.10); and (A.9) and (A.11) mast coincide, yielding two more equations
which, togethér with the above condition on Dy, uniquely determine- the

solution mow Cy, Cy, and O:w The solutions are given by: .

for 0 <f=< T ——
X A(Dg — Dir)e™’ +xvi(vz — GellDo— Brer)e”tD,

.U = ,,IUNMH. -
, =1,

c ”Wmumu.r - XDR_AUQ - anmpq.vmc: + Rnwﬁmm‘h@c - HVMMWV

and
mmoH t=T ”
 D=Dy—x(Do- @“miméﬁ — (v — Gode T
¢ =d+a(D-Do. =
where . )
T

X =1/Glm—w),  A=—xvln—Ge
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Analytical Issues in Disinflation _u—.n..uqm-:u

The repeated failure of disinflation attempts in developing countries, par-
ticularly in Latin America, has given rise to a voluminous literature aimed
at explaining the mechanisms through which program collapse may occur.
While the early literature focused on the role of policy inconsistencies and
inertial miechamisms (such as backward-looking implicit or explicit wage
indexation, and adaptive inflationary expectations), more recent developments
have highlighted the role of credibility and its interactions with expectations
regarding the sustainability and political feasibility of government stabilization
policies. ‘ .

This chapter focuses on a selected, but representative; set of issues that
have been considered in the recent literature. Section 1 focuses.on two issues
that bave drawn much attention in recent discussions on exchange-rate-based
stabilization programs: the boom-—recession pattern of output (which was
discussed in Chapter 11) and the behavior of real interest rates at the inception
of such programs. We discuss the varjous interpretations of these phenomena
that have been advanced in the literature, particularly the role of expectations
about fufure moéEEmE.@om&mm,.mam provide an assessment of alternative
views. Section w.‘mwmﬂ.mhmm the role of credibility factors in the formulation
have been suggested to enhance the credibility of such programs, including
the adoption of a shock therapy approach for “signaling” purposes, the use of
multiple nominal anchors, increased central bank independence, and TecOurse
to foreign assistance.

1| Topicsin Exchange-Rate-Based Programs

The empirical evidence on stabilization programs reviewed in Chapter 10
indicated that although the use of the exchange rate as a key nominal anchor
brought hyperinflation to a halt with a relatively small output cost, success in
using the exchange rate has been more Limited in chronic-inflation countries.
The Southern Cone tablita experiments of the late 1970s, in particular, were
associated with a slow reduction in the infiation rate and an appreciation of the
real exchange rate. _—

In addition, such programs have often been accompanied by an initial
expansjon in economic activity, followed by a significant contraction. In the
exchange-rate-based stabilization program implemented in Morocco in 1990,
 for instance, an initial expansion followed by a significant slowdown was also

I$sues in Disinflation Programs

discernible: Oﬁmcﬁ grew at an anpual rate of more than 10 percent in 1990
(compared with' 1.5 percent in 1989) but dropped to —2.4 percent in 1991,
—-4.1 percent in 1992, and —0.2 percent in 1993. The boom-recession cycle:
seems- to have been observed in both successful and eventually unsuccessful
stabilization attempts, and has attracted much interest from development
[MACTOECONOISES. o

The _umwm&oH of teal interest rates in exchange-rate-based stabilization

programs has also’ been the subject of some scrutiny. While real interest

experiments of the late 1970s, they rose sharply in fhe heterodox programs

-of the 1980s m,:_EwEmnﬁm in Argentina, Brazil, Isracl, and Mexico (Végh,
1992: Rebelo and WVégh, 1997). In addition, while real interest rates showed

a tendency to increase gradually over time in the early expetiments, DO
discernible pattern seems to have emerged in the more recent programs.
This section discusses.a variety of analytical models that have attempted
to explain the behavior of output and Tteal intefest rates in exchange-Tate-
haged stabilization programs. A ey aspect of some of these models is the
emphasis on the dynamic effects associated with imperfectly credible policy
announcements, Of mOre generally the effect of varying expectations about
present and future government policies. We begir by examining alternative
interpretations of the boom-recession puzzle and then focus on explanations
of the behavior of real interest ratcs. :

"1 ._.rmmwomilzmnmmmmos Cycle

The first wnﬁn%ﬁ at explaining the ow@msmmoaLHmonmmwos cycle that appears
to characterize exchange-rate-based disinflation programs {in particular the
(ablita experiments) was proposed by Rodriguez (1982). More recently, an

the lack of credibility (modeled as a 89@9.5 policy) and intertemporal
‘substitution effects in the transmission of policy shocks to the real sphere of the
m.oQ,._oHQ.H : ﬁm first present the Rodifguez model and then provide a detailed

account of the Calve-Végh “temporariness” model, before evaluating the key
teatures of both models. .

1.1.1 | mxvmnﬂ.mﬁ..u:m. Real interest Rates, and Qutput.
The model Emﬁ?@ﬂ.& by Rodriguez (1982) explains the behavior of output in
exchange-rate-based programs implemented i a small open economy where
the exchange-taie path is mHoEEoE_nma, the imoney supply is endogenous,

1The role of intertemporal substitution in oonmnanmow|wm5nd. put, that agenfs-are sensifive
to changes in the relative price of consuming now rather than later—was ais0 emphasized by
Obstfeld (1985), whose coniripution is discussed later. .

rates declined at the inception of the program in' the Southern Cone tablita -

alternative explanation was developed by Calva EE_ Végh (19934, 1993b). A
ey feature of the latter approach is its emphasis on the interactions between

421
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Financial W_snmuqm:o:. nm_!nn_ _==9__<m”.,m_=._” Sudden Stops

The degree of integra ion of financial markets around the world increased
significantly, during the late 1980s and 1990s. A key factor underlying this
process has| been the increased ‘globalization of investments seeling higher
rates of return and the opportunity to diversify risk interpationally. At the
game time, many couniries have encouraged inflows of capital by dismantling
restrictions and  controls on capital outflows, deregulating domesiic financial
markefs, H&Q&Enm restrictions on foreign direct investment, and improving .
their economic environment and prospects through the introduction of market-
criented nmwo.nﬂm. Indeed, many developing and transition economies in East
Asia, Latin Atperica, and Eastern Europe. removed restrictions on international
financial transactions, at the same time that they relaxed regulations on the
operation of domestic financial markets and ‘moved away from regimes of
financial repression. _

The Enummmn in the degres of imtegration of world capital markets has
been mooo%uﬁﬁmom by a significant rise in private capital flows to developing
countries. Foreign direct ipvestment to these countries started growing in the
1980s and expanded at an accelerated rate after 1990, whereas portfolio flows
have mﬂccvmﬁmm significantly. Short-term, crogs-border capital flows have also
become Eoﬁmaommodm?m to changes in relative rates of teturn, as a resalt of
_.hogo_omwnmp advances and increased linkages among capital markets.

Financial openness is often regarded as providing important potential-
benefits. .Vocmmm to world capital markets, a8 ‘noted earlier, expands investors’
opportunities for porifolio diversification and provides a potential for achieving
higher risk-adjusted Tates of return. From the point of view of the recipient
couniry, ithere are potentially large benefits: as well. It has been argued
that access to world capital markets allows countries to borrow 0 smooth -
oOﬁmﬁEnmou.. in the face of adverse shocks,. and that the potential growth
and welfare pains resulting from such international risk sharing can be large
and mnﬂshmi {Obstfeld, 1994). At the same time, however, it has been
recognized that the tisk of volatility and abrupt reversals in capital flows
_in the context of a highly open capital account may represent a significant
cost. Concerns associated with such reversals were heightened by a series of
recent financial crises (see Chapter 15). Eﬁocmw misaligned fundamentals
usually played a very important role in all of the above crises (in the form
of either overvalued exchange rates, excessive short-term foreign boirowing,
or growing fiscal and current-account imbalapces), they have called attention
io the m&ﬂwﬁ instahility of iniernational financial markets and the risks that
cross-border financial transactions can pose for countrigs with relatively fragile
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Chapter 14

financial systems and weal regulatory and supervision structures. From that
perspective, 4 key issue has been 1o identify the policy prerequisites that may
allow couniries to exploit the gains, while minimizing the risks, associated with
financial openness. o

This chapter begins with a selective review of the recent analytical and
empirical literature OR the benefits and.costs of international financial integra-

tion.t Section 2 discusses alternative ways to measure the degree of financial

integration, or mOre specifically, the degree of capital mobility. Section 3’

discusses explanations that are often ‘offered to explain episodes of capital
inflows into developing countries. Section 4 discusses the characteristics' of
sudden teversals in capital inflows, namely, sudden stops. Section 5 examines
the policy challenges posed by these inflows and the policy options available
to the recipient countries. :

1| Benefits and Costs of Finandial Integration

This section provides a selective review of the recent analytical and empirical
literature on the benefits and costs of international financial integration, o
identify some key policy lessons for smail open economies. The first part
reviews analytical arguments related to the benefits and costs of integration,
with particular attention paid to the determinants of capital flows 10 small
couniries and the role of foreign bank wmnnﬁmmopn The second part provides
an assessment of the empirical evidence on the benefits and costs of financial

intégration, highlighting in the process areas in which this evidence appears to

1.1] potential Benefits

Analytical arguments supporting mumﬁﬁ.&. openness (OF, equivalently, an open
capital account) revolve around four fnain considerations: the benefits of
international risk sharing for conswmpton smoofthing; the positive impact of
capital flows on domestic investment and growth; enhanced NACTOecONomic
discipline; and increased efficiency, a8 well as greater stability, of the domestic
financial system associated with foreign bank penetration.

1.1.1 | Consumption Smoothing

Access to world capital markets may allow a country to engage in risk sharing
and consumption smoothing, by allowing the country to botrow in “pad” times

1 Section 1 draws largely from Agéaor £2003). .
2 The Dbenefits and costs of fipancial integration can be viewed either from the point of view
of individual investors (such as, for instance, the. opportunity for intérnational risk diversification,
. a5 indicated earties) or from the point of view of the countries initiating the process of integration.
This chapter focuses solely on the second perspective, ignoring in the process issues such as the
“home-bias puzzle” often observed in the behavior of private capital flows.
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(say, during & recession or a sharp deterioration in the country’s terms of trade)
and lend in “good” times (say, in an expansion or following an improvement n
the couniry’s terins of trade). By enabling domestic households to smooth their
consumption path.over time, capital flows can therefore increase welfare. This
countercyclical role of world capital markets i$ particutarly important if shocks
are temporary in nature. Bekaert et al. (2006) found that financial liberalization
(in the form of equity market liberalization and capital account openness) is
indeed associated with lower consumption growth volatility. Countries that
have moreopen capital accoutits experience a greater reduction in consumption
growth volatitity after cquity market openings. They also find that financial
Euwnmﬁwmﬁomm are associated with declines in fhe ratio of consumption growth
volatility to GDP growth volaiility, suggesting improved risk sharing.

1.1.2 | Domestic jnvestment and Growth

The ability to draw upon the international pool of resources that financial
openness gives access to may also affect domestic investment and growth. Tn
many developing countries, the capacity to save is constrained by a low level
of income. As long as the marginal Totum from investment is at least equal t0
the cost of (borrowed) capital, net foreign resource inflows can supplement
dornestic saving, increase levels of physical capital per worker, and help
the recipient country raise its rate of economic growth and improve living
standards. These potential benefits can be particularly large for some {ypes
of capital inflows, most notably foreign direct investment (FDI).

In addition to this direct offect on growth, FDI may also have significant
indirect Eﬁm-ﬂﬁp effects. FDI may facilitate the transfer or diffusion of
managerial and technological know-how—-particularly in the form of new
yarieties of capital inputs, as in Grossman and Helpman (1991)—and improve

3

the skills composition of the labor force as “mHomEﬁOmJnﬁnFm ,cwmoﬁma
effects, waamnﬁma in formal education, and on-the-job training. In addition,
as suggested by Markusen and Venables (1999}, although the increased
degree of comipetition in the product and factor markets induced by FDI may
tend to Hwaaam profits -of local firms, spillover effects through linkages to
supplier industries may reduce input costs, raise profits, and stimulate domestic
investment. . : .

FDI also has a risk-sharing advantage oveT other capital flows. As argued
by Albuguerque (2003}, this advantage results from the fact that although
E%mﬂn& enforcement of financial contracts ‘and expropriation risk lead to
endogenous financing constraints and the emergence of a default premium
on all types of capital flows, FDI is hardet to expropriate than other flows
(as it involves the use of intangible assets of the multinational compainy,
such as human and organjzation capital, and technological advances). This

. _Hmﬂw_mﬁw into alower default premium on FDI and lower sensitivity to changes

ina oOﬂme,m fnancing constraint. The important point is that countries
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(particularly those that are financially constrained) should indeed borrow more
through FDI-—but not because it is more productive or less volatile.

To highlight the complementarity (through productivity effects) between
DI and skilled human capital in the growth process, consider, - following
Borensziein et al. (1998), an economy in which the source of technological
progress is an increase in the pumber of varieties of capital goods available
to producers, which consist of Jocal and foreign firms. Suppose also that
the economy produces a single final consumption good using the following

technology: . .
Yy =85k, - (1)

where o € (0, 1), S is the economy’s endowment of skilied labor {assumed
given), and K is the stock of physical capital, which is itself a composite of a
continunm of different varieties of capital goods, cach one denoted by x(j):

. . . N 1/(1—a) )
K= ﬁ \ : @97,«& . {2
_ A _

with N denoting the total number of varietics. Physical capital accumulation
therefore takes place through an increase in the number of varieties of capital
goods produced domestically. . .

Suppose that there are two types of firms producing capital goods: foreign
firms, which produce #* < N varieties, and domestic firms, which produce
the other N —n* varieties. Specialized firms produce each yariety j of capital
'+ gbods and feiit it out to producers of final goods at a rate m(j). The optimal

demand for each variety J is thus determined by equating the rental rate and’

the marginal productivity of j-in the production of the final good:
m(f)= (L —-a)S*x(¥ " @)

An increase in the pumber of varieties of capital goods available 10
producers is assumed to Tequire the adaptation of technology available in
more advanced countries. This mmmwm&ou to local peeds requires a fixed
setup cost, F', which is assumed to depend negatively on the ratio of foreign
firms operating domestically to the total number of firms, 7*/N. Thus, F'=
F(n*/N), with F 1 (.3 This assumption captures the idea that foreign firms
make it easier to adopt the more advanced technology required to produce
new varieties of capital, by bringing in the “xnowledge” already available
elsewhere. E

3 Borensztein et al. (1998) also discuss a second possible effect on F, namely, the possibility.
of a “catch-up” effect in technological progress reflecting the fact that it may be cheaper to imitate
products aiready in existence than io create new ones at she cutting edge of innovation. This notion
is implemented in their model by assuming that setug costs depend positively on the number of
capital varieties produced domestically, compared 1o those produced abroad. :

_n._:w:.n._m_ Integration, Capital Inflows

fn addition to this fixed cost, once & capital good is introduced, its owner
must spend a constant maintenance cost per period of time. This is equivalent
to assuming that production of x(j) involves a constant marginat cost equal to
pmity and that lcapital goods depreciate fully. Assuming that the interest rate 7
that firms [ace|is constant, profits for the producer of a variety 7. denoted IL(j ),
are given by : :

ny=-F+ ,\o [ ()x () IHQZ axp(—rs)ds. ‘ {4)
Maximization of (4) subject to (3) yields Ew equilibrium 1evel of produc-
tion of each ﬁm@nw_ good: : o
(=501 S

‘which muoéw that, given the mmmﬁu@mon. of mwab.ﬂ.mqw among producers, the
Jevel of Eomﬁoaow of the different varietics of capital is the same.* Assuming
free entry, it can be shown that the zero-profit condition implies that

r=¢S/F, : {5)

where ¢ =a(l -~ )& 0. -
To close the model requires specifying savings decisions, which determine
the process of nm@wﬁ accumulation. Suppose that honscholds face a rate of

 Tetum also equal i 7 and that they maximize a standard intertemporal utility

function given by the discounted present value of consumption, C. It can be
shown Amam.w for instance, ‘Chapter 3, Section 3) that the optimal soluton for the
rate of growth of consumption, gc., 1St :

gc =0 —ph (6}

where p is the rate of time preference and g MeEAsUTes the intertemporal elas-
ticity of substitution. o a stationary state, the rate of growth of consumption
must be mﬂnﬂ to the rate of growth of output, g. Substitsting (3) in (6) yields
therefore the ecopomy’s growth rate: . e

g = o165/ Fn"/N)~ p)- Y

mmnm_w_ou (7) shows that FDI, as measured by the fraction of capital goods
produced locally by foreign firms in the total pumber of these goods, n*/ N,
has a positive eficct on the economy’s long-term growth rate. The reason is that
EDI reduces the cost of introducing new varieties of capital, thereby increasing
the rate at which these goods are jintroduced. Moreover, the effect of FDI on
the economy’s growth rate is positively related:to the existing stock of skilled
labor m,BvHo%.m& in production-—this is the complementarity effect mentioned
carlier. : :

4 mn—ummgmnw the optimal level of production into mnﬁwmon (3) yields the constant equilibrivm
rental rate, m(j) = 1/(1 —w), 252 markup over maintenance costs.
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1.1.3 | Enhanced Macroeconomic Discipline

Tt has also been argued that by increasing the rewards of good policies and the
penalties for bad policies, the free flow of capital acToss borders may induce
countries to follow. more disciplined macroeconomic policies and thus reduce
the frequency of policy mistakes. To the extent that greater policy discipline
translates into greater MACTOECONOMIC stability, it may also lead to higher rates
of economic growth, as emphasized in the recent literature OR endogenous
growth. A related argument is that external financial liberalization can actas 2
“signal” that 2 country is willing (or ready) to adopt sgound” MACIOSCONOMIC
policies, for instance by reducing budget deficits and foregoing the use of the
inflation -tax (Bartolini and Drazen, 1997). Trom that perspective, an open
capital account may also encourage macroeconomic and financial stability,
ensuring a more efficient allocation of resources and higher rates of gconomic
growth.

1.1.4 | Banking System Efficiency and Financial Stability

An increasingly common -argament in favor of financial openniess is that it
may increase the depth and breadth of domestic financial markets and lead to
an increase in the degree of efficiency of the financial intermediation process,
by lowering costs and “excessive” profits associated with monopolistic or
cartelized markets. In turt, improved efficiency may lead to lower markup rates
in banking, a lower cost of investment, and higher growth rates (see Baldwin
~ andForshd, 2000). More generally, Levine (1996) has argued that foreign bank
penetration may : :

* improve the quality and availability of financial services in the
domestic market, by increasing the degree of bank competition and
enabling the application of more sophisticated banking techniques and
technology (such as more advanced risk management systems), which
may improve efficiency by reducing the cost of acquiring and
processing information on potential borrowers;
serve to stimulate the development of the domestic bank supervisory
and legal framework, if the local foreign banks are supervised on a
consolidated basis with their parent; .
o enhance a country’s access to international capital, either directly or
indirectly through parent banks; o
contribute to the stability of the domestic financial systent (and
reduced volatility in capital flows) if, in periods of financial instability,
depositors may shift their funds to foreign institutions that are
perceived to be more sound than domestically owned banks, rather
than transferring assets abroad through capital flight.

Tn addition, foreign banks may also contribute to an-improvement in

. the overall quality of the loan portfolios of domestic banks if they are less
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susceptible to governmeni pressuie to lend to “preferred” borrowers—as may’

be the case with domestic financial institutions, particularly those in which the
state is involved. ;

1.2 Potential Costs

The experience of the past two decades has led economists and policymakers
to recognize that, in addition to the potential ‘henefits just discussed, open
financial markets may also generate significant cosis. These costs include 2
high degree of concentration of capital flows and lack of access to financing for
small couniries, either permanently or when they need it mos(; an inadequate
Jomestic allocation of these flows, which may hamper their growth effects
and exacerbate pre-existing domestic distortions; the loss of MACTOECONOMIC
stability; mwoowomn& movements in short-term capital flows; 2 high degree
of volatility. of capital flows. which relates inipart 10 herding and contagion
effects: and risks associated with foreign bank anmﬁmmom.

1.2} Concentration of Capital Flows and Lack of Access

There is mﬁw_m historical evidence to suggest that periods of “surge” I CIOSS-
border capital flows tend to be highly concentraied to @ small number of
recipient countries. The dramatic increase in capital inflows in the early 1990s,
for instance, Was directed to only a small samber of large, middle-income
countries of Latin America and Asia (see Ferndndez-Arias and Montiel, 1996).
The share of total private capital flows going to low-income countries actually
fell during the 1990s (from levels that were already quite 1ow), whereas the
share going to the top fen recipients. increased significantly.. Little foreign
capital js directed to Sub-Saharan African cotintries, and most of what flows to
the region continues to be limited to a fow countries with significant natural
resources (see Basu and Srinivasan, 2002). The capital inflow episode that

started in 2003, and gathered pace in 2006-2007, displays the same features,

 witha considerable share of total flows going to just two countries (China and

Tndia). Hwém,“ a number of developing couniries (particularly the small ones)
may simply be “rationed out” of worlkd capital markets—regardless of how
open their capital account is?

1.2.2 _ Domestic Misallocation of Capital .m_.oém

Although the inflows of capital associated ‘with an open capital account mMay

 raise domestic investment, their impact oR long-run growth may be Timited

(if not negligible) if such inflows are used to finance speculative of low-cuality

3 wﬁo‘uomom‘a and Kumar (2004) deveiop 2 Bo,.mn._ in which financial intermediation ¢OStS
helps to explain why capital tends 1 flow from rich counixies to middle-income countries. rather
than capital-scarce, poor countries (where apparent rates of retum may be higher).

A
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domestic investments—such as investments in the real estate sector. Low-
productivity investments in the nontradables secior may reduce over time the
cconomy’s capacity to export and lead to growing external imbalauces.

The misallocation of capital inflows may- in part-be the resuli of pre-
existing distortions in the domestic financial system. In countries with weak
banks (that is, banks with low or negative net worth and a low ratio of capital to
risk-adjusted assets) and poor supervision of the financial system, the direct of
indirect intermediation of large amounts of funds by the banking system may
exacerbate the moral hazard problems associated with {explicit or implicit)
deposit insurance. That is, lenders may engage in riskier and more concentrated
{or outright speculative) loan operations. . :

- An. example of how asymunetric information problems can affect the
benefits of capital inflows is provided by Razin et al. (2000), who focus on
the impact of FDI flows. They argue that through FDI and the transfer of
conirol that it entails, foreign investors may gain inside information about
the productivity of the firm(s) that they are investing in. This gives them
an informational advantage Ovel jess informed domestic investors (whose
holdings of shares may be insufficient to give them corporate control)—
an advantage that they may be tempted- to exploit by retaining the high-
productivity firms and selling the low-productivity ones to partiaily informed
Jomestic savers. This type of adverse selection problem can lead to over-
investment by foreign direct investors. :

123 | kossof Macroeconomic Stability

The large capital inflows induced by financial openness can have undesirable
macroeconomic effects, including rapid monetary expansion (due to the
difficulty and cost of pursuing sterjlization policies), inflationary pressures
(resulting from the effect of capital inflows on domestic spending), teal
exchange rate appreciation, and widening current account deficits. Under
a flexible exchange rate, growing external deficits tend to bring about a
currency depreciation, which may eventaally lead to a realignment of relative
prices and induce self-correcting movements in trade flows. By contrast,
under a fixed exchange-rate regime, losses in competitiveness and growing
external imbalances can erode confidence in the viability and sustainability
of the peg, thereby precipitating a currency crisis and increasing financial
instability. . )

As formally established by Aghion et al. (2004b), capital account liberal-

- jzation (and the capital inflows that it leads to) may be particularly destabilizing
in economies at an intermediate level of financial development—as opposed to

countries that are-either very developed financially or underdeveloped. The
reason- esseniially is that at high levels of financial development borrowing
constraints on firms’ investment become less binding, whereas at low levels of
financial development firms cannot borrow much to begin with.

Financial Integration, Capital Inflows

1.24] _u_,on<w_._nm=€ of Short-Term Flows

As noted earlier, sall developing economies are often Tationed out of world
capital markets. Moreover, among those countries -with a greater potential
to access these markets (such as oil producers), the availability of resources
may be asymmetric. _Hrmma.no¢ﬁﬁ®m may indeed be ahle to borrow only in
“good” times, whereas 10 “pad” times they tend to face credit copstraints.

Access may thus be procyclical. Clearly, in such conditions, one of the alleged -

benefits of accessing world capital markets, the -ability to borrow fo smooth
consurmption in the face of temporary adverse shocks, is simply a fiction. Pro-
cyclicality may, in fact, have a perversc effect and increase MACTOSCONOMIC
instability: favorable shocks may attract large capital inflows and encourage
consumption Wmha spending at levels that are unsustainable in the longer tem,
forcing countries to over-adjust when an adverse; shock hits. -

There E.,m essentially two Tasons that may éxplain the procyclical behav-
jor of short-term capital fiows. First, ecopomic shocks tend to be larger and
more frequent in developing countries, reflecting these countries’ relatively
parrow production base and greater dependence on p imary commodity €x-
poris. A noB,HnoH._ adverse shock to a group of countries may cause a deteriora-
tion-in some countries’ creditworthiness, as a result of abrupt changes in tisk
perception. This can Jead borrowers who are only marginally creditworthy to
be “squeezed out” of world capital markets. Second, asymmetric information
problems Emw trigger herding behavior (as further discussed later) because
partially informed investors may rush to withdraw “en masse” their capital in

response (o an adverse shock whose economic consequences for the country
" gre not fully understood.

125 Herding, Contagion, and Volatility om” Capital Flows

A high degree of financial openness may be conducive to a high degree
of volatility in: capital movements, a specific manifestation of which being
large reversals in short-term flows associated with speculative pressurcs on
the domestic CUITency. The possibility of large reversals of short-ferm capital
fiows raises the risk that borrowers may face costly “liguidity rans,” or “sudden
stops,” a8 discussed later. The higher the level of shori-term debt is relative to
the cono&nm ‘country’s international reserves, the greater the risk of liquidity
uns will be. High levels of short-term liabilities intermediated by the financial
gystem also create risks of bank runs and systemic financial crises. .
In general, the degree of volatility of capital flows is related to both
actual and perceived movements in dorestic. economic fundamentals, as well
as external factors, such as movements in world interest rates. The volatility
of capital flows can have sizable real effects, Suppose, for instance, that
foreign investors seek high-retwin investment projecis ina developing counixy.
As in mgwu.mg (2004), suppose also that these investors are constrained
in . their Wnﬂwwnuma decisions by the need to determine the idiosyncratic
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type of each potential project through a tfime-copsuming evalnation process
and face an endogenously’ determined adjustment hazard, that is, 2 noNzero
E.owmeQ fhat the investment will not be successful. Thus, each investor
has an incentive to search for a project with high .w&oinﬂ,mmo returns
and investment decisions will incorporate the option value to waiting (see
Og?.oa 3). By implication, at.any. poiot in time, both “project creation” (when
new projects get activated by foreign investors) and “project destruction”
?&mn. foreign investors withdraw from projects) may be observed. But in
response to 2 deterioration in fundamentals (resulting for instance from
an adverse productivity shock), previously good matches ‘may now provide
jnadequate returns and one may observe a sndden rise in *project destruction,”
which in furn may generate an asymmetrically sharp contraction in output.
Search frictions in entry and exit decisions of investors may therefore magnily
the impact of abrupt reversals in capital flows on output.

More generally, the fact that investor sentiment (particalarly that of highly
leveraged, speculative trading institutions, such as hedge funds) is constantly
changing In response {0 new information creates. the potential for markets
to overshoot on a scale that can generate financial crises with very large
econormic and social cosis. Shori-term portfolio flows, in particular, tend to be
very sepsitive to herding among investors and contagious factors.S Although
investor herding is seen by some as evidence of irrationality, some recent
Yiterature suggests differe tiy. Herding can be a “rational” response in the
presence of severdl effects (Devenow and Welch, 1996):

_»_payoff externalities, which are related to the fact that the payoff to an
agent (jnvestor) adopting a specific action may be positively related tO .
the number of other agents adopting the same action;

« principal-agent considerations, which result from the fact thata -
portfolio manager, i order to maintain or improve his or her
reputation when markets are imperfectly informed, may prefer either
to “hide in the herd” to avoid evaluation and criticism, or to “ride the
herd” to generaie reputational gains;

» information cascades, which are due o the fact that (small) agents
that are only beginning to invest in a country may find it optimal t0
ignore their own infotmation and follow the behavior of larger and
more established investors. . .

In any case, whether rational or irrational, herding behavior often trans-
lates into large movements into and out of certain types of assets and
exacerbates fluctuations in asset prices and capital movements.

Volatility of capital flows catt also result from contagion effects.” Financial
contagion may Qccur when a country suffers massive capital outflows triggered

6 Spe Chari and Kehoe (2004) fora model of herding behavior.
7 For an overview of the literature on contagion and 2 comparison of alternative definitions,
see Pericoli and Sbracia {2003). )

Einancial Integration, Capital Inflows

by a perceived increase in the vulnerability of a couniry’s currency by
international investors, or, mMoIe generally, aloss of confidence in the couniry’s
economic m_no%moﬁm“ as a result of developments elsewhere (see Masson, 2000).
It may- also occur through two other channels, with indirect effects on the
volatility of capital flows: terms-of-trade shocks or competitiveness effects.
An example of the former effect is provided by the evenis that followed the

Asia crisis, which led to 2 sharp reduction in the demand for imports by crisis-

stricken countries and 2 sharp drop in workd commeodity prices. By increasing
the degree’ of uncertainty regarding the short-term economic prospects of
a country, terms-of-trade shocks may translate into financial contagion-—as
appeared to Eﬁn happened in the case of Chile ‘in late 1997 and early 1998.
Changes in the terms of trade may also create contagion through collaterals
based credit constraints (see Paasche, 2001). As an example of the latler
offect, the sharp depreciation of the Thai baht;that began in July 1997 put
pressure on the currencies of neighboring countries that maintained a pegged
exchange rate, in part because it implied a large loss of competitiveness for
these countries (see Chapter 15). : L ‘

Chang and Majnoni (2002) develop & model in which both fundamentals
and mmm.mnutum&@mmmw may cause contagion. In their model, the probability
of a financial crisis in any given country depends ‘on foreign investors’ beliefs
about the distribution of its fundamentals, and also on “animal spirits” or
sunspots-—which are independent across countries. In this setting, contagion
oceurs if a crisis in one country leads investors to rationally and adversely
update Emm beliefs about fundamentals in other countries. However, purely
expectational crises may still be contagious; this is the case if investors cannot
determine whether the originating crisis has been caused by weak fundamen-
tals or animhal spirits. Their analysis carries some important lessons. First, it
implies that a country.is more vulnerable to contagion if its fundamentals (in
particular its financial position) are weax. Second, how contagious a crisis is
depends on the amount of information the crisis-stricken country releases. If
information is sufficient for investors, then they can discern whether the crisis
is cansed _uu- fundamentals or beliefs; a fundamentals-driven crisis will tend to
be' more contagious than a beliefs-driven crisis. and will be more contagious
than .iwouauwom.bmaou is less complete. The womnw implication is that better

information would not eliminate contagion. Instead, more transparency would’

make some kinds of crises more contagious and some others less s0.

1.2.6 | Risk of Entry by Foreign Banks

-Although W.oHowmu. bank penetration can yield several types of cmn@mﬁm {(as

discussed earlier), it has some potential drawbacks as well. First, foreign banks

" may ration credit to small firms (which tend to operate in the nontradables

sector) to a larger extent than domestic .omwww,“mwm concentraie insicad on larger

and stronger ones {which are often involved in the production of tradables).
If foreign banks do indeed follow a sirategy of concentrating their lending
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operations only io the most creditworthy corporate (and, to a lesser extent,
household) borrowers, their presence will be less likely to contribute to an
overall increase in efficiency in the financial sector. More important, by leading
to a higher degree of credit rationing to small firms, they may have an adverse
effect on output, employment, and income distribution.

Second, entry of foreign banks, which tend to have lower -operational
costs, can create pressures O local banks to merge in order to remain
competitive. The process of concentration (which could also arise as foreign
banks acquire local banks) could create banks that are “too big to fail”
or “too political to fail”—as monectary authorities may fear that the failure
of a single large bank could seriously disrupt fiancial markets and lead
to social disruptions. Althongh these potential problems could be mitigated
through enhanced prudential supervision or an outright ban on mergers that are
perceived. to increase systemic risks sharply, they may lead to an undesirable
extension of the scope and cost of the official safety pet. A too-big-to-fail
problem may, in turn, increase moral hazard problems: knowing the existence
of an (implicit) safety net, domestic banks (particularly those in which the state
is involved) may be less careful in allocating credit and screening potential
borrowers. Concentration could also create monopoly powet that would reduce
the overall efficiency of the banking systern and the availability of credit.
In particular, a high degree of banking system concentration may adversely
affect output and growth by yielding both higher interest rate spreads (with
higher loan rates and lower deposit rates relative to competitive credit and

deposit Bm&ﬁn@..mpﬂ a lower amount of loans than in & less concentrated, more’

competitive system.

Third, entry of foreign banks may pot Jead to enhanced stability of
the domestic banking system, because their presence per se does not make
systemic banking crises less Jikely to occur—as may happen if the economy
undergoes a severe and persistent recession, leading to a large increase in
defanlt rates and a rise in nonperforming loans, and because they Bmw have
a tendency to “cut and run” during a crisis. To some exient, the latter effect
could again he mitigated by strengthening @E@mﬂﬁ& supervision in domestic
mavkets and improving information sharing between supérvisors in industrial
and receiving countries. In practice, however, countries have very few options
1o prevent foreign banks from, say, cutting lines of credit to domestic borrowers
in a crisis. :

1.3] Assessing the Evidence

‘The foregoing discussion suggests that, from a purely analytical point of view,

it cannot be established a priori whether the benefits of financial openness
are likely to outweigh its potential costs. Omne must therefore resort to the

empirical evidence to determine if, on balance, unambiguous conclusions can
be drawn. At the outset, it is important to note that the task is far from
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being straightforward, although some of the historical evidence for smaller
industrial countries appears to suggest substantial net benefits. The reason
is that to quantify the gains countfies can reap from international financiak
integration would require, to be rigorous, 2 fully articulated model in which
the counterfactual of financial autarky could be simulated. So far there has
been o such ambitious atternpt. :

Agénor ﬁocmv provided a selective review of the evidence, both formal
{econometric) and informal {country egperiences), focusing on the determi-
nants of the volatility and procyclicality of capital flows, the impact of the
degree of mnmﬂo.um_ openness and capital flows on domestic investment and
growth, the macroeconomic effects of large omw:,wm_. inflows (dwelling mostly
on the experience of the early 1990s), and the effect of foreign bank entry on
the ﬁmﬁoﬁnmnom and stability of the domestic financial system. On balance,
several conclusions can be drawn from this review. :

" First, there is evidence that international finapcial integration during the
1980s and 1990s has been accompanied in many developing countries by an
increase in consumpiion volatility relative to output volatility——in contrast {o
what nmw.mwmhbm argaments would have predicted. A possible explanation
for thiis result is provided by Levchenko (2005); who develops a model of 2
country with ‘poorly developed financial markets (which therefore precludes
efficient risk shating domestically). The analysis shows that when risks are
purely idiosyncratic, that is, perfectly insurable within the domestic economy,
opening up to ‘international markets reduces the amount of risk sharing
attained at home and raises the volaglity of consumption. When risk is purely
aggregate in nature, the underdeveloped financial system prevents the pooling
of aggregate risk across agents for the purposes of insurance in the international
markets. Put differently, all agents do not have equal access 1o international
markets. Thus, while the volatility of consumption decreases with opening
in {his case, it does so by much less than in a model with no capital market
frictions. P

Second, several studies suggest that short-term capital flows tend to
be. more _Emﬁ_&a than fonger-term flows (such as FDI), and thos more

conducive to financial crises. Albuquerque. (2003), for instance, provides
evidence showing that FDI fiows tend to be less. volatile (or more persistent)
than other Jw_nm_om capital flows. There is also evidence that short-term capital
flows to developing countries tend to be procyclical, whereas medivm and
long-term capital flows appear to be weakly -countercyclical or acyclical.
By itself, procyclical behavior may not be a cause for concern if it results
from chapges in demand in the developing countries themselves. In practice,
however, Eo@m_u arises from external, supply-side factors, such as a sudden
change in the couniry’s terms of trade, which raises the risk perceptions of
lenders; it tends therefore to magnify the impact of a shock. -

Third, studies examining the impact of iniernational financial integration

" on domestic investment and growth—based either on a direct measure of the
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impact of capital account liberalization, derived from qualitative information
on restrictions on capital movements, or o the level of capital flows as a proxy
measure for the degree of financial Oﬁnunmmmqlwnoﬁmm mixed support. Arteta
et al. (2001), for instance, found some evidence of a positive link between
the index of capital account Openncss and growth, but only when countries
are aiready sufficiently open commercially and face Yimited macroeconomic
imbalances. This is an important result becanse it brings to the fore the issue
of sequencing of reforms. The evidence also suggests that the relationship
between financial integration (as proxied by the size of FDI fiows) and growth
may be bidirectional: capital inflows may have a positive effect on growth, but
growth in turn may tend to stimulate the inflow of FDI This is an important
result because it highlights the possibility of a “yirmous circle” between capital
flows and growth-enhancing policies. It also implies, as emphasized by Edison
et al. (2004), that studies of the impact of FDI on growth that do not account
for the endogenous natuire of capital flows (that is, the fact that FDI can itseif
be influenced by the economy’s growth rate) are likely to produce estimated
coefficients that are subject 0 significant bias. Edison et al. (2002} do account
for endogeneity, as well as a host of other potential econommetric problems.
Using advanced panel data sconometric techniques, these authors failed to find
a robust, independent offect of FDI and various other measures of international
financial openness on growth. By contrast, Edison et al. (2004), using various
empirical measures 0 ZauUge the presence of controls on capital account
transactions and the liberalization of equity markets, found a positive and

 significant effect of capital account Openness and stock market liberalization

on economic growth for middle-income countries but not for poor or rich
countdes. Along the same line, using panel data for 10% countries over the
period 1980-2000, Chinn and Tto (2006) found that a higher level of capital
account Openness spurs equity market development only if a threshold level
of legal development has been attained.® Both of these results are consistent
with the view that poorer countres do not have the legal, social, and political
institutions necessary to fully reap the benefits of capital account liberalization.

Fourth, if is important to account for microeconomic evidence on the
effects of FDI. This evidence suggests that private capital flows may- enhance
productiviey, particularly in countries with a relatively skilled labor force
and a well-developed physical infrastructure. More generally, microeconomic
evidence is important in judging the impact of capital flows on the guality
of domestic investment. Tndeed, one lesson from the Asia crisis is that high,
aggregate ratios of capital formation to GDP can mask a sharp decline in the
productivity of these investments. : :

Fifth, it should be noted that few existing econometric studies test for the
existence of an adverse effect of the volatility of capital flows (as opposed

8 They also found banking system developroent (o be a precondition for equity market
development. .
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to their level) on investment and growth. As emphasized in the literature
on uncertainty and irreversibility (see Chapter 3, uncertainty about the
availability of cxternal finance in the fufure may deter investment, particularly
in projects that have long gestation periods. At the same time, it must be
recognized that the volatility of capital flows is itself endogenous, because
it may arise not only from external shocks but also from domestic factors. In
such conditions, modeling the sources of volatility is essential.

Sixth, the experience of the early to mid-1990s (as discussed by Calvo
et al., 1996, and Fernandez-Arias and Montiel, 1996) reveals that several large

- recipients of capital inflows suffered from some, Or a combination of some, of

the potential problems identified carlier—namely, 2 rapid increase in Liquidity,

jinflationary pressures, real exchange-rate appreciation, and growing external

imbalances. That was particalarly the case in the main recipient couniries in
Latin America (compared €0 those in Asia), as a result of vatious factors. The
deterioration inl competitiveness weakened the credibility of the fixed exchange
rate in some of these couniries and raised doubis about their sustainability. The
domestic liquidity expansion that resulted from large inflows may also have
been a factor behind the credit boom, and subsequent deterioration in banks’
balance sheets, that some of these countries experienced during the period.

Finally, entry by foreign banks (which increased dramatically in-the 1990s,
1o the point where in some major Latin American countries more than half
of total bank assets are mowW controlled by foreign institutions) continues to
raise significant questions. From the point of view of international financial
.Eﬁom_.mmoﬂ two important questions that arise in this context are, a8 noted
carlier, what impact has foreign entry had on {hé profitability and efficiency of
domestic banks, and whether it has improved the financial systern’s ability to
respond to large domestic and external shocks. The evidence on these issues,
and more generally on the net benefits of foreign bank vmbmﬂmmou.ama&bm
ambiguous. In some countries, increased penetration of foreign banks in the
domestic banking system (as measured by the relative importance of foreign
banks in either the total number of banks, or total assets, of the banking system)
appears to, be associated with a reduction in:both profitability and overhead
costs for domestic banks. By contrast, the effect on net interest margins (that is,
the ex post spread between lending and deposit rates), which can be viewed as a
medsure of the efficiency of financial intermediation, is not always significant.
There is also evidence that foreign banks lend Jess to small- and medium-sized
enterprises, possibly Jeading to credit mmmoaum. {particularly to small firms in
the nontradables sector) and greater concentration in the allocation of credit.
Finally, mﬂﬁn recent episodes appear to indicate that foreign banks may indeed
“cut and ran”:during crisis periods, thereby contributing to domestic financial
;nstability and increased volatility in the availability of credit.

The onwm.o_.bm discassion suggests therefore that it is difficult to make
broad statements regarding the benefits and costs of international financial
integration. Although in principle financial openness aflows countries to use

e ——
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- haximize the longer-run gains, of financiat openness. From the point of view

n:mvﬁmq 14

intetnational capital markets to diversify and hedge against jdiosyncratic
adverse shocks (particularly when those shocks are temporary), in practice,
this alleged benefit is often a mirage for many developing countries—which
often gain access to these markets (if at all) only in “good” times. Moreover,
i international capital markets are prone to over-exuberance in good times
and excess pessimism of herding (leading to sudden withdrawals of capital) in
bad times, the benefits of capital inflows can be completely offset by large and
sudden outflows that may put an already weak domestic financial system under
stress. In such conditions, financia) integration may increase the risks of costly
financial crises, instead of reducing thern. The ermpirical evidence suggests that
international capital markets can be prone to sharp chifts in sentiment regarding
a country’s shori- and longer-term economic prospects. The discipline that they
exercise over government policies, although beneficial in some respects, can be
excessive. )

Neveriheless, despite creating the possibility of costly crises, and de-
spite the fact that the existing empirical evidence does not allow blanket
generalizations, global financial integration and the increase in FDI flows
that it may lead to, hold potentially significant henefits in terms of higher
domestic investment and economic growth rates. These “dynamic gains” are
likely to be magnified in economies where, to begin with, the stock of human
capital js high enough to take advantage of complementarity effects between
technology and skills. The key issue for both pational and international
policymakers is therefore not to choose between Openness and autarky, but
rather to design policies that help to minimize the short-term risks, and
of domestic policymakers, there has been renewed emphasis on the importance
of macroeconomic discipline, information disclosure, and enhanced banking
sector supervision. Avoiding real exchange-rate misalignment, limiting fiscal
jmbalances and preventing an excessive buildup of domestic debt, maintaining
a monetary policy consistent with low inflation, and ensuring that the 1atio
of unhedged short-term foreign-currency debt over official reserves remains
sufficiently low, are all preventive measures that are likely to reduce the risk
that sudden changes in market sentiment may turn into large capital outflows
and precipitate a financial crisis. Strengthening supervision . and prudential
regulation, and fostering risk management capacitics in banks and nonfinancial
firms, are also important. The mﬂoum..wu economic fundamentals are, the Jonger
the track record of macroeconomic discipline, the less susceptible the country
will be to potentiaily volatile flows, and thus the lower will be the probability
of a financial crisis. .

2| Determinants of Capital Inflows

Explanations of surges in capital inflows t© developing countries typically
bring to the fore two categories of factors, dubbed “push” and “pull” factors.

Financial Integration, Capital Inflows

«pull” factors arc those that attract capital from abroad as a resuit of changes in
regulation and improvements in the risk—return characteristics of assets issued
by developing-country debtors, whereas “push” factors are those that operate
py reducing fthe attractiveness of lending to industrial-country debiors. This
section describes in more detail these two determinants capital inflows.

2.1} “Pull” Factors

Domestic or pull factors {MacIoeconomic stabilization and structural reforms)
may play an important role in driving capital flows. Capital account liberal-
jzation (an important component of structural adjustment programs in many
developing countries) may provide a strong incentive to invest or repafriate
capital. TFiscal adjustment {entailing large cuis in budget deficits, through
reductions in public expenditure and tax reform) may lower inflationary expec-
tations and act as an important signal about the comumitment to achieving and
maintaining macroeconomic stability and may be instrumental in aitracting
capital flows.” R .

The welfare implications of capital flows driven by “pull” factors depend
on whether these reflect the removal of a bnn&onm,_% existing distortion,
an exogenpus change in an undistorted environment, or the introduction
of a mew distortion. For instance, if social risk—relurn trade-offs in the
domestic économy are improved by ecoriomic reform, the capital inflows
atiracted by higher domestic returns would be welfare-enhancing, because
they reflect wealth-increasing borrowing for ihe financing of new high-yield
domestic ﬁ=<awnuw§ opporiunities that were not previously available and/or
énmmna-mﬂwmb&um financing for consumption ‘smoothing motivated by reform-
induced increases in national wealth. Similazly, the characteristics of claims on
domestic agents acquired by external lenders may have improved as a resuit of
the removal of distortions that created gaps between social and private raies of
returi. moww. instance, if debt-overhang problems created a gap between social
and private rates of refurn in a heavily indebted country, then resolution of
such problems may allow privaie rates of return to reflect social retorns more
aceurately and thus help to create the incentive for a renewed fJow of capital.

Even an exogenous change in domestic portfolio preferences may. trigger
welfare-enhancing capital inflows. A domestic money-demand shock, for
example (in the form of an increase in money demand), could attract capital
inflows by causing the prices of domestic interest-bearing assets to fall. In this
case, the vmm.#mu inflow makes it possible to monouﬁuoamﬁ the. shift in domestic
portfolio preferences and would again be welfare-enhancing.

1t should also be noted, however, that there are instances where it is large fiscal imbalances
themselves, coupled with a relatively tight monetary policy. stance (and consequent upward
pressures on domestic real interest rotes), that have 16d to large inflows of (short-term) capital.
A notable éxample is Turkey in the garly 1990s (see Agénor, McDermoit, and Ucer, 1997).
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On the other hand, as argued by Dooley {1996), the adoption of fixed
exchange rates and deposit guaraniecs in the context of a liberalized but puorly

* supervised financial sector may cteate an opportunity for foreign lenders to

reap high and secure private rates of refurn that do not refiect social returns on
the resources that they transfer to the borrowing economy. This is a case of a
“pull” factor that is welfare-reducing. C

2.2 “push” Factors

The most widely cited “push” factor driving capital inflows to developing
countries is a deterioration in the misk—return characteristics of assets issued

by industrial-country debtors. This could happen, for example, in response

to cyclical factors that temporarily depress rates of return- on assets in the
lending country. The decrease in interest rates in the United States as & result of
stimulative monetary policy adopted in response to the 1990-1991 recession
indeed had the effect of driving capital abroad in search of higher short-run
returns. From the perspective of the developing country. this represents an

external financial shock, which may be welcome of not -depending on the

country’s circumstances. For countries that had been credit-consirained and
remain heavily indebted, the shock is a favorable one. However, its cyclical
origin threatens to make it temporary. An important question for policy in
borrowing countries raised by shocks of this type, therefore, is whether the
domestic private 1esponse is likely to optimally take into account the possibility
of reversal. .

" A different “push” factor with different implications for policy has to
do with changes in financial structure in capital-exporting countries. The
increased role of institutional lenders such as mutaal and pension funds as
financial intermediaries, as well as the increased importance of securitization,
may represent a secular change that favors lending to emerging markets for
portfolio diversification reasons. If so, and given the fact that emerging markets
continue to carry a relatively small share in the -portfolios of institutional
lenders, the sustainability implications would be very different from those
associated with cyclical factors. To the extent that fiows to developing coun-

tries since the early 1990s have been driven by structural “pus! ”* factors of this

type, flows are Tikely to be sustained at high levels for an extended period of
time.

The three-good model developed in Chapter 12 can be used to assess the
effects of a reduction in world interest rates (or “push” factors, as discussed
in the text) on capital flows, asset accumulation, and the real exchange rate
(sée Agénor, 1998¢). Specifically, the.model can be used to examine both
permanent and temporary reductions in the world safe interest rate, i

In the setting described earlier, the long-run effects of a permanent reduc-
tion in #* are a reduction in consumption, a depreciation of the real exchange
rate, and an increase in foreign debt. The initial effect of the reduction in the

cost of borrowing in world capital markets is an increase in private foreign

Financial Integration, Capital Inflows

Emmwﬁm@ummm.m At first sight, the net effect of the shock on external debt
service—and thus the services account—would: appear ambigaous, for two.
reasons. First, as, noted in Chapter 12, a reduction in i* has two types of
partial effects: on the one hand, at the initial level of the economy’s stock of
foreign debt, it lowers interest payments; on the other, because the increase

in private foreign borrowing raises the premium-related component gL*; it

tends to increase interest payments to foreign creditors. As indicated eatlier,

the former effect is assumed to dominate the latter, 5o that the services account,

tends to wﬁmmoé. Second, because the economy’s stock of debt also increases,

debt service at the initial risk-free rate tends also to increase. The latter effect .
. dominates the former, s0 that the net effect is 8 deterioration of the services
_account. .

To maintain external balance in the long rox, the initial trade surplus
(which Bmﬁrmm the imjtial deficit in the services account) must therefore
increase. In am; at the initial level of the real exchange rate (and thus output
of tradables), consumption st fall. This leads to a depreciation of theé real
exchange rate, which stimulates output of tradable goods and further improves
the trade balance, Because the nominal interest rate remains, constant at p +&
(as shown ﬂﬁmwa, real money balances fall also, as do official reserves. With
foreign borrowing by private agents increasing, and net foreign assets held by
the central bank falling, the economy’s external debt unambiguously rises.

On impact, a permanent reduction in the world interest rate raises private
spending and leads to an appreciation of the real: exchange rate. The reason is
that the wealth and intertemnporal effects associated with this shock operaie in
the same &wnnﬂo:” the reduction in i* not only encourages agents to save less
and consume more today (the intertermporal effect), but it also lowers the debt
burden and generates a positive wealth effect. ' The effect of a reduction in the
risk-free world: interest rate is in general ambighous, because while it lowers
interest ﬁmwswﬁm on the ecomomy’s total foreign debt (which is given on
impact), it also increases private foreign indebtedness, thereby raising directly

and indirectly the premiuvin-related component of external debt service. Again,

from the discussion in Chapter 12, it is assumed that the net effect is an

improvement in the services account on impagt.

Although the trade balance and the services account move in opposite
directions (the former deteriotates, whereas the latter improves), the net effect
is a current-account deficit on impact—and thus an increase in external debt.
The economy eXperiences an inflow of private capital matched by an increase
in official reserves, which is such that the economy’s stock of debt remains
constant on impact. Becanse both consumption and the real money stock
increase, the het effect on domestic intcrest rates is in general ambiguous. i

18 Ag discussed by Agénor (1998¢), if the econoray i initialty a net creditor with respect to the

rest of the world, the impact effect of a reduction in she risk-fiee rate on consumption is ambiguons,

because wealth and intertemporal effects operate in opposite directions.
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the permanent mature of the shock and the monoionic nature of the adjustment
process, the current account remains in deficit (with the economy’s external
debt increasing) throughout the transition period; consumption falls toward its

new, lower steady-state level, and the real exchange rate depreciates—both
offects contributing to a gradual ceversal of the initial deterioration in the irade
deficit. W }
The lower panel of Figure 14.1 illustrates the dynamics- of a temporary
seduction in the world interest rate. Because the expected duration of the shock
matters for E@ adjustment path, consider first the case where the period of

time, T, during which * £ails is sufficiently large, The economy follows the
path labeled EABF,with consumption jumping upward on impact, and falling
aoumuﬁonmgmﬁm.ﬂiﬁallcnﬂ reaching point F at period T Because the shock
is known to be temporary, the optimal response: for households is to increase
noum:Ewmon on impact by less than they would if the shock were permanent.
The real exchange Tate depreciates gradually (from L to M), after an initial
siep wmw.nmnﬁmon. The current acCOUnt MOVes muﬁo deficit during the first phase
of the transition’ process; however, the teal depreciation of the currency. and
the reduction in’ consumption lead Eomaw%?&% to a restoration of external
balance (at Ho.Eﬁ B, where D= 0). “Afterward, the ecomomy generates a
current-account surplus, and the stock of debt declines contifmously over time,
Jmtil the initial equilibrium (point £) is reached. '

Suppose now that the length of time, T, during which the world interest

- rate falls is relatively short. In that case, the economy follows the path labeled

EA'B', which is characterized (as before) by, an initial upward jump in
noumcﬂmm% and a real appreciation. Consumption then starts falling, reaching
the original saddlepath at point B’ at T Throughott the period during which
(he tisk-free interest rate falls, the economy registers a current-account surplus,
that is, a %mﬁoﬁon in external debt. After T, the economy remains on the
original saddlepath (between B’ and E), and the stock of debt rises over time.

Intuitively, the reason that the adjustment path depends on the length of the
period during which world interest rates fall is‘as follows. If the duration of the
shock is sufficiently long, agents have an incentive to substitute intertemporally .
and to increase consumption on irmpact by: a relatively large amount; the
negative effect on the trade balance in that case outweighs the positive effect’
on the services account, so that the current account Moves inic deficit and
external &wwn increases. By contrast, if the reduction in the world interest rate
is expected t0 be short-lived, agents will not adjust their consumption path
by much. The improvement in the services account will therefore outweigh
the deterioration in the trade balance, and the current account will move inio
surplus, with: external debt falling throughout the period during which the
shock is in place. .

Finally, among “push” factors, one may algo comgider the fact that large

Termporary shock
Figure 14.1 .
Rednction in the World Risk-Free Interest Rate.
Source: Agénor (1997, p. 30).

the. degree of intertemporal substitution is sufficiently low (so that consumption
increases relatively little), the domestic interest rate will rise on impact.

The dynamic path of consumption, debt, and the real exchange ratc are
ilustrated in the upper panel of Figure 14.1 (see the graphical description of the
model in Chapter 12). Both CC and D DD shift to the right, but the former shifts
algebraically by more than the latter, Consumption jumps upward from point
E to point 4, and the real exchange rate appreciates from H to L. Because of

Iu(
inflows may reflect increased financial integration due io the removal or
barriers impeding cross-border capital flows. Such barriets may arise either
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tion had been widely adopted as the

2.3 | Assessing the Evidence

Ferndndez-Arias (1996) provides a useful
which to consider this issue. Capital flows are

a “project” expected return Ds and a “country

inversely

a diminishing marginal productivity
factor is a negative function

Uum&. H,._vﬁu.qﬁnv 5. +F)=

where R; is the owm.on?aq cost of funds of type s in the creditor country,
finaricial conditions (proxied by the
long-term risk-free external interest rate R), while ¢ and d are shift factors

taken fo depend on creditor-country

associated with couniry creditworthiness and
climate, tespectively. The convention adopted
_ and R, are increasing in these shift parameters.

capital flows will be determined by ¢, 4, and R—that is, by domestc factors
that operate at the project and country levels, as well as by external financial
factors. The assumptions made above imply that the components of the vector
¥ are increasing in 4 and ¢, but decreasing in R and S_1.

The country creditworthiness factor ¢ is taken as reflecting the expected
present value of resources available for external payments. If such resources
grow at rate g from an initial value W, c is given by:

c=W/{(R—2)

When creditworthiness is sufficiently low,
above may entail extremely low capital inflows

as the result of policy choices or of technological conditions affecting, for
fnstance, information coste. As mentioned before, capital account liberaliza-
outcome of explicit policy decisions
in both industrial and developing countries at ihe onset of the capital-inflow
episode of the 1990s. Although it may scem that the removal of such distor-
tions is unambiguously welfare-enhancing, this may not be so if previously
existing restrictions refiected a second-besi response to ofher distortions in the
economy—for instance, the financial market distortions meniioned above.

In practice, determining the relative soles that various factors may have played
during an episode of capital inflow is difficult. A key issue is whether the inflow
episode originates in the creditor or debtor gountries.

in the form of transactions in various classes of assets, indexed by s, where
s=1,...n The domestic refurn on an asset of type 5 is decomposed into

factor Cy, which is bounded between zero and one. The project return depends

on the vector F of net flows to projects

argument), while the creditworthiness

of the vector of the end-of-period stocks of

et m e lighilitiesof -all types, denoted S. Voluntary capital flows ?oﬁﬂoﬂowﬁ of the
vector F) are-determined by the arbitrage condition: : .

analytical framework within

assumed to potentially vccur

creditworthiness™ adjustment

of all types (based on

RAR), . @)

with the domestic economic
is that the functions Dy, Cis
Notice that in this framework

{

)

the solufion to Equation (8)
or capital outflows (negative

requirement.
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values of various components of F) of a magnitude that imply transfers of
resources that the country :s unwilling to undertake, o this case, voluntary
capital flows of such types would ¢ease, and the condition would become an
inequality no longer determining the corresponding (involumtary) capital flows.
This observation is important for explaining how inflows could be externally
driven, yet not uniform across developing couniries. In a world in which some
countries are creditworthy and others are not, a reduction in R would generate
increased capital flows only for those coupiries that:met the creditworthiness
the early 1990s,

For the mflow episode of studies such as Calvo,

"1 eiderman, and Reinhart (1996), Fernéndez-Arias (1996), Dooley, Fenéndez-

Arias, and Hﬂmﬁﬂ. (1994), and Fiess (2003) provided strong support for the
role of R in determining F, though more recent research has suggested that
the nocuﬁ-wnmowmn factor d and the “mixed” factor ¢ also played important
roles. Similar results have been found for the 1990s as a whole; in a study of
private portfolio investment to four Asian and five; Latin American countries
over the period 1929-2002, Baek (2006), for instance, found that in Asia these
flows were @nwmoﬂwﬁmhaw “pushed” by imvestors’ appetite for sk (measured
on the basis % excess refurns) and other external factors; favorable domestic
economic conditions had a negligible role. By moun.mmr in Latin America
portfolio mo%m were partly “pulle ” by strong @monoao growth and paztly
“pushed” by foreign financial factors—but not by the market's atitude toward
risk. j : ’

However, other studies, such as Schadler et al. (1993), argued that while
foreign m&&oﬂm@ may bave been important, such infiuences cannot be

" regarded s dominant, essentially for two 1easons. First, they noted that the

tindng, persistence, and intensity of inflows has varied considerably. across
countries that have received inflows, suggesting that investors have responded
to changes E country-specific factors over time. Second, they pointed out that
surges in capital inflows have not been universal within regions of developing
countries, mv. that external creditors have clearly exercised some cross-country
discrimination in-the allocation of funds. . .

The mp&qﬁoﬁ framework described above is helpful in sorting out these
issues. The reduced-form solution for F from Equation (8) for country i takes
the form o :

H.m.u Nﬂ.ﬁﬁ—.u nwu.u mm.u ml.wv. . ﬁ.._.Ou

which impfies
| (1)

The umﬂa& derivatives of F depend on the couniry-specific values of ¢,
d, and Sy, as well as on K.
nmmwm_-.aboéaﬂwmmosm are perfectly compatible with a primary role for the
“push” factor R, Differences in the timing m:a.mﬂm.aﬁnon of changes in capital

F; = Fdci+ Fadd;, FrdR ..T FedS;1-

This means that cross-country differences in-
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inflows, on the other.hand, do indeed suggest a role for changes in pall”
factors. By estimating directly Equation (10), Herndndez and Rudolf (1994}
provided evidence supporting 2 role for domestic factors in atiracting capital
inflows. Similarly, the World Bank (1997) suggests that the factors driving
inflows in the early 1990s changed over time, and in particular that domestic

 factors may have played a more prominent role during 1994-1995, compared

to 1990-1993. o
In sum, the formal evidence for the inflow episode of the early 1990s
strongly supports the “push” view that falling U.S. interest rates played an

- important role in driving capital flows to developing countries, although at

the same time there is evidence suppporting the “pull” view during the early
yeats of the episode. Of course, the apparent importance of “push” factors does
not preclude the relevance of “pull” phenomena. For instance, a fall in interest
rates in industrial countries, in addition to improving the relative rate of returns
in favor of developing economies, may also improve the creditworthiness of
some debtor countries and stimulate further inflows. More generally, while
“push” factors may help to explain the timing and magnitude of a capital inflow
episode, “pull” factors may be necessary to explain the geographic distribution
of flows during this time. Differences in capital inflow levels across couniries
and within countries across time point to the importance of specific country
(or period) characteristics for foreign capital absorption.

" At the same time, it is important to recognize that at the individual
country level, the identification of thé factors underlying a surge in capital
inflows matters: considerably for policy formulation. It may be tempting to
take the view that flows attracted to the recipient country by domestic “pull”
factors do not present a policy problem, because they represent a restoration
of creditworthiness, whereas flows “pushed” out of the source countries are an
external shock that can easily be reversed and thus call for a policy response.
This would be incorrect, however. Because both categories of factors can
incorporate a wide variety of domestic and foreign phenomena, the policy
implications associated with “push” and “pull” factors depend on the specific
“pull” or “push” phenomena that are at work, rather than on whether the origin
of the shock is domestic or external. .

3| Managing Capital Inflows: Policy Options

What can countries do to manage capital movements during large inflow
episodes? This is a particularly challenging task for countries that maintain

an officially determined nominal exchange rate at the inception of the inflow

episode. The macroeconomic challenge relates to the fact that large inflows
may result in overheating—that is, an excessive expansion of aggregate
demand, resulting in an increase in domestic inflation and an appreciation of
the real exchange rate. The mechanism through which inflows could have this
effect is as follows: with a predetermined exchange rate, large capital inflows

Einancial Integration, Capital Inflows

are likely to Wnnmmmﬁo an overall balance-of-payments surplus. To avoid an
appreciation of the nominal exchange rate, the central bank would ave to
jntervene in the foreign exchange market to buy the excess supply of foreign
currency at the prevailing exchange rate. Ceteris paribus; this would result

in an expansion of the monetary base. Base expansion would lead to growth

in broader monetary aggregates, which would fuel an expansion of aggregate

 demand. This, in fwrn, would put upward pressure on the domestic price level.

With the nominal exchange rate fixed, rising domestic prices would fmply an
appreciation of the Teal exchange rate. o o .

This causal chain can be broken at various points by policy intervention.
One useful way to organize the menu of policies available to the authorities to
resist ihe aEw—.mmuoa of overheating is thus according to where the intervention
occurs along the chain of {ransmission described-above. Accordingly, policy
interventions can be classified as follows:

« Policies designed to restrict the net inflow of capital, either by
nmmﬁnﬁmm gross capital inflows.or promoting. gross capital outflows.
Such @omnWm include the imposition of m&ﬁmﬁggg controls on
capital inflows as well as the elimination of a variety of tesirictions on
capital outflows. They may also include the ﬁaoﬁnm of
exchange-rate bands with the intention of increasing uncertainty.

« Policies that seek to restrict the net foreign exchange inflow (reserve
accumulation) by encouraging a current-account offset to.a capital
account surplus. Trade liberalization and nominal exchange-rate
appreciation would have this effect. In the Jirit (flexible exchange
rates), the latter could avoid any foreign exchange accumulation
whatsoever. o

» Policies that accept the reserve accumulation associated with a
balance-of-payments surplus, but attempt to ameliorate its effects on
the anoﬁaw base. These amount to sterilized intervention, as well as
attempts to Limit recoutse to the central bank’s discount window.

« Policies that accept an increase in the base, but attempt to testrain its -
ommnﬁ onbroader monetary aggregates. Increases in reserve
requirernents and guantitative credit restrictions are examples of such
policies. . P : ‘

« Policies that accept a monetary expansion, but attempt to offset
axwmbmwga effects on aggregate demand that could result in
Emmmcu and/or real exchange rate appreciation. This refers essentially

to fiscal contraction.

3.1| Restrictions on Gross Inflows

Though the Wp@o&mou of capital controls is controversial, a case for imposing
them can be made on welfare grounds. The key requirement for controls to
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improve welfare is the presence of a preexisting distortion that creates an
excessive level of foreign borrowing. This could happen, for example, when
the act of foreign borrowing itself creates externalities. If the costs of default
on an international loan coniract are shared by domestic agenis other than
the borrowing agent, then indjvidual acts of foreign borrowing have negative
external effects in the domestic economy. Because individual domestic agents
do not internalize such effects, they will tend to overborrow (Aizenman, 1989).
Capital conirols, in the form of a tax on foreign borrowing, would effectively
cause agents {0 internalize the costs that their external borrowing decisions im-
pose o others. As such, they would H@@Hmmon.ﬁp first-best policy intervention.
A variety of second-best cases can -also be made for capital controls
(Dooley, 1996). These emerge when the negative welfare consequences of

a preexisting: domestic distortion that cannot be removed are magnified by.

external borrowing. Distortions in the domestic financial system, for example,
may canse resources borrowed from abroad to be atlocated in socially unpro-
dnetive ways in the domestic economy. If the distortion causing the problem
cannot be removed, ‘a second-best option may be to limit foreign borrowing.

Beyond the issue of optimality, the use of capital controls faces the
question of feasibility. Many economists have questioned the feasibility of
direct intervention with capital flows, on the view that controls may be easily
evaded (Ariyoshi et al, 2000). Testing this proposition is complicated by
the fact that the efficacy of controls is likely 0 depend on a wide range
of factors, inclading whether controls are imposed on inflows or outflows,
whether controls have been imposed previously, whether their coverdge is
comprehensive of partial, and a host of other considerations. The upshot is
that the effectiveness of controls is likely to differ both across countries as well
as over time, making it difficult to draw general conclusions.!

Dooley (1996) concluded his survey of the existing evidence on the

- gfficacy of controls by arguing that controls can be effective in the sense of

preserving some degree of domestic monetary aonomy (that is, influencing
interest differentials). But he found little evidence that controls have helped
goverpments meet policy objectives of improve sconomic welfare in the ways
outlined above. : ,

3.2 Encouragement of Gross Outflows

The relevant issues are efficacy and optimality in the case of liberalizing
restrictions on outflows, although these issues arise in 2 somewhat different

11 The incentive i evade depends on differences between foreign and dome tic rates of retuen,
and thus on. financial policies abroad and at home. The feasibility of evasion, [ turm, depends
on the structure of ade ¢which affects the scope for under- and over-nvoicing), on that of the
domestic financial system ¢which affects the possibility of evasiol by altering e chanitels of
financial intermediation), and the efficacy of policing mechanisms. Such factors explain why the
efficacy of controls is likety to differ across countries and over time.

Financial Integration, Capital Inflows

way. Fist, in parallel with the previous case, resirictions on oufflows may
not be effective. But even if outflow restrictions are effective, however, their
removal may Aom have the desired effect of reducing net inflows, because the
very act of removing such restrictions may attract additional inflows.

Two sets of arguments have been adduced to suggest how this could
happen. Labdn and Larain (1997) have pointed out that the presence of
effective controls on outflows renders inflows irreversible. If future policies
affecting the return on loans to domesiic agents are uncertain, the option to
keep funds abroad while the uncertainty is resolved becomes valuable, and
foreign creditors may thus refrain from lending in this situation. Removing
the outflow . restrictions climinates the irreversibility, and thus increases the
relative return on domestic lending g‘mmm&ummum the value of the option to
wait. Alternatively, Bartolini and Drazen (1997) have argued that, becausc
controls on ouitflows are often maintained for mm.nw_ reasons (to facilitate the
collection of financial repression taxes), their removal is interpreted by foreign
snvestors as 2 signal that furure capital taxation is less likely, thereby inducing
capital inflows.

3.3| Trade Liberalization

From 2 Macroeconomic perspective, trade Yberalization lowers the domestic
currency price of importables directly, and may lower the price on noniradables
indirectly (through 2 substitution effect). As. indicated previously, to the
extent that i{ induces a trade deficit, it absorbs some-of the foreign exchange
generated by the capital inflow, easing monetary pressures as well. The most
controversial issue that arises with respect 10 trade liberalization as a means
to restrict the net inflow of foreign exchange concerns efficacy. Because the
trade w&mbwm.wm the difference between domestic saving and investment, the
effect of wade _.@@Hm:mmmou, on the trade balance depends on how saving and

investment are affected. Both theory and evidence suggest that the ¢ffects of

trade liberalization on the trade balance arc ambiguous, depending on a host .

of structural characteristics of the domestic economy as well as on the natare
of the liberflization program. The former include the importance of nontraded
goods, mooﬁwoﬂ.ﬁ factor intensities, the nature of accompanying fiscal policies,
and the extent of labor market rigidities. The: latter include the incidence of
tariffs (whether they fall on intermediate or final goods) and their projected
future paths. :

For example, Ostry (1991) shows that if temporary tariffs on intermediate
goods are reduced, and tradables are more intensive in both intermediate and
capital goods than noniradables. then the effect of the liberalization program
will be to increase saving and reduce investment, thereby unambiguously
improving the trade batance. The H.m%nmou.mb. tariffs on intermediates will
result in a short-rui real appreciation as the traded goods sector expands,

mvmo&_.bmw resources from the nontraded sector. This real appreciation will
cause agents to expect a larger real depreciation over time, because futire

5
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trade policy is left unaffected. Consequently, the real interest rate rises, and
consumption tilts toward the future, increasing domestic saving. In turn, the

increase in future consumption causes a future real appreciation which, relative

to the undisturbed equilibrium, shifts capital from the traded to the nontraded
sector in the fature. Because the traded sector is relatively capital-intensive, the
implication is a reduction in today’s aggregate investment, With saving higher
and jnvestment lower, the trade balance unambiguously improves.

While this example may appear contrived, it merely illustrates the general
principle that it is indeed quite possible in theory for a trade liberalizatiori
to improve the trade balance. The experience of liberalizing countries, as
discussed in Chapter 18, suggests that this result is more than a theoretical
curiosity. - ’

3.4| Exchange-Rate Flexibility

The alternative of inducing a current account offset to capital inflows throdgh
nominal exchange-rate flexibility, by contrast, raises issues that concem
optimality, rather than efficacy. The potential inflationary implications of
capital inflows can be completely avoided by refraining from intervention

in the foreign exchange market. Permitting a (temporary) appreciation of the .

nominal exchange rate in response to a favorable external interest rate shock
(by restricting the scale of foreign exchange intervention) will dampen and
possibly reverse the expansionary effect of the foreign shock on domestic

" aggregate démand, by appreciating the real exchange rate. A capital inflow

arising from a reduction in external interest rates becomes a deflationary
shock under fully flexible exchange rates. This outcome will be desirable
if domestic macroeconomic conditions are such that policymakers seek to
avoid stimulating aggregate demand. Thus, to the extent that capital inflows
are permitted to materialize, the desirability of foreign exchange intervention
depends in part on the requirements for macroeconomic stability.

The trade-off, however, concerns the implications for domestic resource
allocation. If the anthorities allow the nominal exchange rate to appreciate
in response to capital inflows, the profitability of the traded goods sector
will obviously be affected adversely. Aside from possible political economy
considerations, -policymakers may have two reasons to be concerned with
this outcome: first, if the capital inflow is believed to be temporary, an
appreciation of the official exchange rate may tend to aggravate the effects
of any mﬁion&q&mﬁmmzm domestic distortions biasing domestic resource
allocation away from the traded goods sector (and causing the “shadow” value
of foreign exchange to exceed its official value).'” Second, with temporary

12[f the inflow is permanent, the associated real appreciation may be matched by an.
appreciation of the equilibrium real exchange rate, and thus would not necessarily increase the

.. wedge between the “shadow’” exchange rate and its official valve.

Financial Integration, Capittal Inflows

capital inflows, the associated real mwngﬁmwémﬁ..mm@nn&mmou EE also ._um
femporary, and any costly resource reallocations induced by changes in relative
sectoral profitability between the traded and nontraded goods sectors would
later have to be reversed. Becausc such costs represent fixed costs from the
perspective of private agents, the associated resonrce H@mzonmnonm would not
pe undertaken unless the incentives for doing so were wunanm:_.m& to be ._cﬁm.‘
Hmmahm. Because private agents QE find it E.Emw ‘best Eﬁ.ﬁmﬁ to mwoa ».Wn
costs of transitory resource realiocation, the noise Hﬁomﬁnm.a into relative price
signals by allowing excessive nominal exchange-rate variability may reduce
the efficiency of resource allocation. C ,

The m&om&dm discussion treats the exchange rate as an instrament of
short-run stabilization policy. However, the exchange rae also plays another
role in mBmH open economies—ihat of nomina! anchor (see Chapter ).

Indeed, this role’is often prominent in stabilization programs, and institutional

_arrangerments have often been devised to enhance the credibility of the anchor.

Where the exchange rate plays such a role, the mmm.cwm are whether Emmgﬂon&
ﬂnﬁ_mmﬁm&m are sufficiently flexible to allow the rate to move and, if so,
whether wmmomw&oum of the authorities’ anti-inflationary .coBBpﬂme éoﬂm
indeed be u.mcwmn&Nma by an appreciation of the'nominal rate (albeit one which
may later need to be reversed, if the inflow is temporary). The concern so&.n
be that even an’ appreciation may convey the signal that the exchange rate 15
not imrmatable. :

3.5]| Sterilization .
The Eou%ﬂ.« anthorities can seek to avoid aggregate demand mmnE.Em with
4 fixed exchange rate through sterilized foreign exchange Eﬁd&ﬁnou. .H..Wm
use of this policy raises a number of feasibilify issues. First, by .W.mn?.ﬁm,
domestic interest rates higher than they otherwise would be, sterilization
will tend to magnify the cumnulative capital inflow. The higher the .a.mmnoo .Om
capital mobility, the larger will be the accumulation of reserves associated with
sterilized intervention. Second, sterilized E@&mﬂ&oﬁ has quasi-fiscal costs.
because the central bank exchanges high-yielding domestic assets for low-
yielding reserves. The magnitude of these costs will be greater ﬁ.wm higher. ﬂ.ﬁ
degree of capital mobility and the larger the gap, between domestic wwmmmoﬁ.wmu
rates of return. Thus, the fiscal feasibility of this;policy is also at wmmﬂ.o. HEHP
evenif mﬁmnbmmmou succeeds in limiting domestic monetary eXpansion, it may
ot insulate the economy from the effects of capital infiows. This would be

13 Kletzdr and Spiegel (2004} develop a framework in which sterilization costs are explicitly
accounted for ig the intertemporal government budgét constraint. Their analysis mwosum E.m»
increases in sterilization costs tend to lead to a preater degree of flexibility (or mcnoBEommnoE in
the nominal exchange rate, in response to capital inflows..
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. customers. Nonetheless, the likely effect of this moﬁ@ is to shrink the domestic
" fnancial system, an ouicome that runs counter to the trend toward financial
m@oummmmmon:b most reforming economies, and - which may have adverse

implications for economic growth.

irue under two sets of circumstances:

o If domestic interest-bearing assets are perfect substitutes among:

themselves, insulation would £ail if the shock that triggers the inflows
affects domestic money demand. In this case, with shifting money..
demand but fixed supply, domestic interest rates would change;

« .if domestic interest-bearing assets are imperfect substitutes, then a
capital inflow may be associated with a shift in the composition of
demand for domestic interest-bearing assets, as well as with an
increase in the total demand for such assets. In this case; unless the

- composition of domestic assets emitted in sterilization operations
matches that demanded by creditors, the structure of domestic asset
returns would be altered. :

3.7 mmmnv_ Contraction

" If domestic Houﬂm& expansion is not avoided, or if an expansionary finan-

" gial stimulus is transmitted outside the banking system, the stabilization of
. aggregate demand will require a fiscal contraction. Feasibility and optimality
issues arise in this context as well. Concerning feasibility, fiscal policy may
simply E.oﬁw too inflexible to be available as a to ol to respond to fluctuations
in capital MOvements. The budgetary process in most countries may not be
able to respond sufficiently quickly, and lags in response may indeed aggravate
the stabilization problems created by volatile capital movements. Second, even
if fiscal policy can be changed, the desired .mmm@nﬂ on domestic demand (and
thus on the mmm_ exchange rate) will be forthcoming—that is, the policy will be
effective—only if expenditure cuts fall on nontraded goods.

From the perspective of optimality, similar issues arise in the case of
fiscal m&.:mwﬁgﬁ as in that of exchange-rate changes—that is, should fiscal
policy be designed to anchor long-run expectations of inflation and taxation,
or should policy have countercyclical objectives? In principle these goals
are not mutually exclusive, because short-run deviations from the medium-
term fiscal stance can be designed to achieve stabilization objectives. The
problem is, however, that if governmnent credibility is lacking, adherence to
the medium-term stance in the face of shocks may be the gurest way to achieve
it. In a nutshell, the issue is whether the achievement of fiscal credibility ig
nouuvmmgm with the adoption of feedback rules for fiscal policy.'* Finally, if
the stabilization objective 18 adopted, changes in marginal tax rates in response
to ﬁanog capital inflows should be avoided; because fluctuations in such
rates would distort intertemporal choices. B

The empirical evidence discussed in the Appendix to this chapter suggest-
ing thai most developing countries continue to be characterized by imperfect
capital mobility implies that sterilized intervention remains a viable policy
option for these countries. By and large, studies that have examined the
cffectiveness of sterilization directly have supported this conclusion. However,”
recent capital account liberalization in many developing countries may have
changed this situation, increasing the effective degree of financial integration
for the liberalizing countries. Thus, whether sterilization remains viable after
liberalization is an open empirical question.

.. -3.8| Policies toInfluence the Money Multiplier

If for fiscal or other reasons sterilization is incomplete, the implication of -
a foreign exchange inflow is an expansion in the monetary base. Monetary
expansion can still be avoided by a commensurate reduction in the money
multiplier- achieved through an increase in reserve requirements or other
restrictions on credit expansion by the banking system. Feasibility issues
arise here in several forms: first, jncreases in reserve requirements may have
litile effect if banks are already holding excess reserves. Second, if reserve
requirements are changed selectively for different components of banks’
liability portfolios, then their effects could be evaded as bank creditors shift
to assets not affected by changes in reserve requirements. Finally, even if
changes in reserve requirements are applied broadly across bank liabilities,
domestic credit expansion couid materialize through nonbank institutions
(disintermediation). The scope for doing so, and thus for avoiding an increase
in domestic aggregate demand, depends on the sophistication of the domestic
financial system. .

With regard to optimality, measures directed at the money multiplier avoid
quasi-fiscal costs, buf do so through implicit taxation of the banking system.
The economic implications of this tax will depend on how the tax burden is
ultimately shared among bank shareholders, their depositors, and their loan

4] mcmmmn Stops

For developing countries, financial integrationhas been associated not just with
surges of capital inflows, but also with large Teversals in short-term capital
flows. mow. instance, in the wake of the Asia erisis, although FDI remained
remarkably stable, short-term capital inflows  from BIS-reporting banks to
mgﬁomim countries fell from $43.5 billion in 1997 to $8.5 billion in 1998.
Volatility! in capital inflows has also tended to translate into exchange-rate

4 Note ?.mr if such a rule were to be applied symmetric ally, it wouid imply that capital outflows
should elicit an expansionary fiscal Tesponse.
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instability (under flexible exchange rates) or large fluctuations in ‘official
reserves (under a pegeed exchange-rate regime), and greater volatility in
domestic equity markets. Financial volatility may have led to adverse real
effects as well—nominal exchange-rate volatility, in particular, may hamper

the expansion of exports if hedging options ayailable to domestic producers

are limited. .

While both first- and second-generation crisis models (as reviewed in the
next chapter) predict a switch from domestic currency-denominated assets 0
foreign currency—denominated ones (or from foreign currency—to domestic
currency—denominated liabilities), neither type of model predicts that the
emergence of a crisis is necessarily associated with a suddén inability on
the part of domestic agents 10 engage in external borrowing. However, Calve
(1998) notext that the currency crises in Mexico in 1994 and Asia in 1997-
1068 were characterized by precisely such a 1oss of access to foreign funds,
which he referred to as “endden stops”™ of capital inflows. A sudden stop is
a sharp, discontinuous fall in net capital flows (incleding foreign exchange
reserve depletion) into a country. Becanse this phenomenon is not a necessary
comcomittant of either first- of second-generation CuIrency crisis, it cafls fora
different modeling approach. : .

Models of sudden stops have sought to explain several empirical reg-
ularities associated with this phenomenon. First, among emerging market
economies, sudden stops have tended to be accompanied’ by large real
exchange-raic depreciations. By contrast, large real exchange-rate deprecia-
tions and capital flow reversals are not closely associated with each .other
among industral countries. Second; sudden stops have tended to come in
bunches, affecting simultaneously countries with very different characteristics.
Third, sudden stops have generally been accompanied by severe output
contractions, large reductions in current-account deficits, sharp increases in
domestic interest rates, and substantial losses of foreign exchange reserves,
often culminating in exchange regime transitions.* Hutchison and Noy (2006),
for instance, using panel data for twenty four developing countries over the
period 1975-1997, found that sudden-stop crises have a large negative, but
short-lived, impact-on output. growth over and above that found with currency
crises: a cutrency crisis typically reduces output by about 2-3 percent, whereas
a sudden stop reduces output by an additional 6-8 percent in the year of the
crisis. The cumulative oatput loss of a sudden stop is even larger, around
13-15 percent over a three-year period. Edwards (2004) also found that
current-account reversals generally have a large adverse impact on cutput,
and that the effect is larger in countries that are relatively closed to trade and
characterized by greater exchange-rate fixity. Finally, vulnerability to sadden
stops seems to be reduced by “real” openness (measured as a large share of

15 Gee Guidotti et al. (2004).
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output devoted (o production of traded goods), mm well as by the absence of
domestic liability dollarization.'® . . .
. Froin a modeling perspective, the discontinuity in capital flows associated

- with sudden/stops can come about either as the result of a switch among

multiple equilibria or as the outcorne of a discontinuity in the relationship

- between capital fiows and fundamentals in a Eoﬁwmw in which a@:EvHEE is

unique. In this section we briefly describe the structure of models with multiple
equilibria, vﬂ.o_d examining in some deiail a model in which the ecopomy’s
ﬁcmm_umﬁp is unique, yet small changes in the fundamentals can n@ﬂ&..&mmm

trigger discontinuous changes in capital flows thas result in currency crises.

4.1 >_mm_.:mm<m Models

411§ Models with Multiple Equilibria

Tn the original paper calling attention to the sudden-stop phenomenoil, Calvo
(1998) argued that sndden stops can come #bout through a self-fuifilling
mechanism, in which capital inflows cease because creditors fear that they
will not be repaid, while the cessation of capital inflows jtself creates the
conditions that make repayment nnlikely. In this formulation, causation from a
sudden stop of capital inflows t0 debt repayment difficulties operates through
the real exchange rate. To see how this works, note Ahat the balance-of-
payments identity implies that a sudden stop of capital inflows requires an
exactly offseiting increase in the current-account surplus. In tur, the current
account balance (CA4) consists of the trade balance plus the sum of other factor
and nonfactor payments (), while the trade halance is the excess of domestic
production of traded goods (Y1) over domestic demand for such goods (D
Thus, the current-account balance can be written as:

Qmuwalbq.rz. {12)

It moﬁoém that current-account adjustiment in response to a sudden stop
could in principle be achieved through a reduction in domestic demand for
traded goods, leaving real output unchanged. ‘However, as noted by Calvo, this
is unlikely to happen in the real world, because in the absence of a change in the
real exchange rate, a drop in domestic demand for traded goods would have to
be brought about through a reduction in domestic absorption, which means that
it is likely to be accompanied by 2 simnilar drop in demand for nontraded goods.
The latter would require a real depreciation in order to maintain equilibrium in

" the ﬁoummmmm goods market.

16 Gee ﬂw?o et al. (2004). In the same vein, Mendoza and Smith (2002) gefine three key
features of sudden siops: sharp reversals in capital infiows and current account deficits; large

downward m&amnﬂmﬂw.mn domestic production and absorption, and collapses In asset prices and in
the relativé prices of nontradable goods relative to tradables.
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To examine what determines the size of the required chiange in the real
exchange rate, in a later paper Calvo et al. (2004) postulated the following

relationship between the demand for nontraded goods and that for traded’

goods:
d¥ —a+pet+yd, (13)

where @V is the log of the domestic demand for nontraded goods, ¢ is the Jog
of the real exchange raic (price of traded goods in terms of nontraded goods),
and d7 is the log of the domestic demand for traded goods (i.e., 47 =log(D").
e, B, and y are positive parameters, where y. can be interpreted as the ratio of
nontraded to traded goods in domestic absorption. If an initial current-account
deficit has to be completely eliminated by a sudden stop in capital inflows,
then holding ¥7 and N constant, the proportionate size of the adjustment in
domestic absoprtion of traded goods is given by: ADT/DF =C4/ DT <0,
because CA < 0.

Taking first differences in Equation (13), and holding output of nontraded
goods constant, this means that the change in the real exchange Tate must
mmmm@onubm.j\ﬁm\bﬁoﬂ.. . .

yC4 .
Ae= IW oF (14)
that is, the required real exchange-rate depreciation is larger the larger the
initial current-account deficit, the smaller the elasticity of substitution in

demand between traded and noniraded goods, and the larger the marginal
- propensity to absorb noniraded goods. o

The intuition behind the last of these properties. is that to achieve a
given size of adjustment in the trade balance, the contraction in domestic
absorption will have to be larger the smaller the share of this contraction falls
on traded goods. The larger the contraction in domestic absorption, the larger
the resulting excess supply of nontraded goods at the original real exchange
rate, and therefore the larger the required change in the real exchange rate.!?

To. link the depreciation of the real exchange rate to debt-servicing
disficulties, note that if the “sudden stop” was unanticipated, the real exchange-
rate adjustrent that accompanies it must have been so as well. In the presence
of Hability dollarization in the balance sheets of domestic agents (whether
the government, banks, OF firms), such an unanticipated change in the real
exchange rate may create widespread reductions in net worth and potential
insolvencies. Calvo claims that widespread bankruptcies in the domestic
economy lower the marginal product of capital and thus make it unlikely that
firms will be able to service their debt. They do so because they destroy m@mo.wmo

- 17{Jsing a calibrated model with costly labor adjustment for Mexico, Kenoe and Ruhi (2005)
found that suden stops are also associated with substantial resource reallocation between ithe
tradable and nontradabie sectors. ’

Financial _.:ﬂmmqmzo:.. Capital Inflows

human capital, partly by interfering with the fulfillent of implict contracts
within firms (which ndermine the incentive structure inside the firm), and
partly by diverting huran capital to financial ransacting, as the result of a
rednction int inter-enterprise credit that is likely ‘to. accompany widespread-
bankruptcies. Because specific human capital is complementary to physical
capital, the B&mwbw_ product of physical capital is reduaced, making it barder
for firms 10 Service fheir debt and justifying the cutoff of credit. ‘
Although the details differ, a variety of other multiple-equilibrium models
of the sudden-stop phenomenon follow similar lines. Specifically, these models
tend to emphasize the interaction of real exchange-rate depreciation with
liability ao:ﬂwwmou in Tinking sudden stops 0 debt-servicing difficulties.

" 4.1.2 )] ASudden 5top as a Unique Equilibrium:

An alternative modeling framework explains sudden stops as the outcome of
4 discontinuous transition between unique equilibria. In this section we will
cxamine a mﬁin model of this type due to Calvo (2003). An interesting feature
of this model is that the sudden stop is both “real” (that is, it arises from goods-
Emmwﬂ.nmﬁww than mbmu&&-nuﬁwﬂ phenomend) ‘and demand-driven, rather
than mcmmq‘mn?nﬂ. Tn -other words, it refiects reduced demand for external
funds on the _uB.ﬁ of domestic agents, rather than &H_mmaowa supply of such funds
from external creditors. Nonetheless, the model is able to reproduce many of

the features of the currency crises of the late 1990s, including steep output -

collapses, reduced growth rates, sharp real exchange-tate depreciations, and
reserve depletion potentially associated with exchange-rate regime trapsitions.

Considér a small open economy. that uses traded capital K to produce a
single traded good ¥ with a linear prodaction technology:

i N “D“‘_Ww: A\_mv

where o is the marginal product of capital.'® The government taxes away 2

fraction 7 of the economy’s output, so that firms” cash flow Sis equal to after-
tax profits minus new investment K . :

_m_n = QC, l..nu.mﬂ.n - .NN» = HQ:. - ._uv - NL.N.T ’ - mv
where z; = K/K is the rate of growth of the capitat stock. 1f the international

real interest rate is equal to r and the value of the initial capital stock Ko is set’

equal to unity, the value of the firm is given by:

0o © .. oo .
V= \ [a(l — 1) —z)Kie Tdt = \ [e(l — 1) — zJeeh "L (17)
0 0 :

The mHB maximizes its vatue by choosing the time path of z,. Because the -

oumbﬁ ﬁﬁ:n of z, can be shown t0 he constant over time, this is equivalent to

13 The mmon..mnmmon.ﬁmmm in (15) is the so-called a__ﬂm:”ﬁmnwnoﬂomu.w.:m wﬁmmnmmonm mon__oum-Eu
ayowth are discussed in Chapter 17. .
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maximizing:
1—1)— .
P Uity (18)
¥—Zz .
To ensure that the value of the firm is positive, and that the growth rate
of the capital stock is positive but bounded from. above, z is restricted to the
range 0 <z <Z-<r. It is casy to show that the sign of the derivative of V'

- with respect to z is given by the sign of the expression el —7)— 7, that is,

the excess of the after-tax marginal product of capital over the real interest
rate. If this expression is positive, the firm will set z a its maximum value Z.
Otherwise, it sets z at its minimum value z = 0.

The tax rate ¢ is determined so as 10 maintain the government’s solvency.
Specifically, suppose that the government has an outstanding debt D, and that

to maintain its solvency it has to raise resources through distortionary faxation

equal in present value to a share @ of its total debt (the remaining resources
(1—8)D are raised in a nondistortionary fashion). Then the moﬁEanmm
intertemporal budget constraint implies:

oo [es] " orT
. D =at \, KeMdt=art ,\ zyelo Mgt = - . (19)
0 I r—z
In turn, this means that the tax rate must be:
T =(r — 20 D/a. {20}

Substituting this expression for © in the firms’ objective function, the

" critical expression governing the behavior of investment becomes:

QQ&SIwHQSl?lmvmb\&I.wll..alQINva.l_... (21)

Note that the criterion determining the optimal amount of investment
depends on the rate of investment itself. A zero-investment (and zero-growth)
equilibrium (that is, on¢ with z=0) will be optimal if & — r(14+9D) <0,
that is, if 6.0 > (¢ — r}/r. The intuition is that 2 high stock of debt requires
a high value of the distortionary tax rate, which discourages investment. An
equilibrium with the maximum growth rate Z, by contrast, will be optimal if
a—(r—2pD—r>0,0rif 8D < (@ - ¥)/(r —Z). In principle, the growth
tate is indeterminate if (& —#)/r < 8D < (e —r)/(r —Z), because both con-
ditions are satisfied in that range. However, Calvo assumes that In this case
coordination among investors will cause the economy t0 settle on the high-
growth ‘equilibrium. Under this assuraption the economy’s growth rate and
level of investment display a discontinuity with respect to the furidarnental
9D at 6D = (o —r)/ . For debt below this level, the economy is in the high-
growth equilibrium z =%, while if debt is above this level the economy is in
the low-growth equilibrium z = 0. This has the important implication that for
economies that are very close to the threshold (& — )/ 7, a small decrease in
the productivity parameter o or a small increase in the world real interest rate
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r could cause a discontinuous collapse in the level of investment and rate of
growth. | - .
To link this mechanism to sudden stops of _omEE_ flows, it is necessary to

- éxpand Ew model to describe the current account of the balance of payments.

Suppose that the represeniative consumer in this'economy has a time-separable
utility function with a constant rate of time preference that is equal to the world
real interest rate 7, and let this consumer’s instantaneous utility function be
denoted as u(cT, V), where the function u() has the usual properties, and et
and ¢ are respectively the consumer’s consumption of traded and noniraded
goods. Output of nontraded goods, denoted M\z . is determined by the concave
production frontier YV = f(x), where x is the portion of total tradables output
¥ that is used as an input into the production of nontradables. Under these
conditions, the budget constraint is given by:

;wLT&EH%._._W (22)

given Eﬁ production and consumption of ,uozqmnmznm must be equal in
equilibrinm, The consumer’s problem is to maximize:

(", FrlV (1 =0)D} =" D, - (23)
by nroo%bm the level of ¢ This yields the first-order condition:
r o —A-eDl=cT) 1
ua(c”, STV = (1=6)DI—c")) _ 4

wlct, JV —(A—0)D]—c™y)  fe (- D) —-cT)
where e is the real exchange rate (relative price of traded goods in terms
on nontraded goods). Note that this equation implies that ¢T and e are both
functions of niet wealth ¥ — (1 —8)D. But using Equations (20) and (23), net
wealth can be written as: . .

a—z

F—(1-6)D= (25)

, r—z

By Ecpiation (25), the condition for a high-growth equilibrium to exist
requires that ¢ —z > 0. This implies that ‘net wealth must be an increasing
function of z. If the initial capital stock is.equal to unity, as assumed above,
gross output of traded goods in this economy is equal to «, and net ouiput of
traded wooam is @ — x. Thus, the trade balance is (@ — x) — (cT +z), and the
clirrent account is given by: .

o—Zz

Ch=(a—x)—(c'+z)—rD=— E. {26)

r—z

Because ¢ —Z > 0 and r =2 >0, the current account must be in deficit

in the “high growth” cquilibrium—that is, when 6.0 < (@ —r)/(r —7)—and

it will be zero when z=0. Thus, 2 discontinuous elimination of 2 preexisting
current-account deficit (a sudden stop) takes place at the transition from a high-
to a low-growth equilibrium. Because thé collapse in the economy’s growth

rate m&En transition point implies a reduction in net wealth, the demand for

5
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The model described in the previous subsection is a nommonetary One. As

" ongoing fiscal deficit, a fixed exchange rate can be sustained by making a fiscal

" in t, because an increase in T, which effectively represents an increase in the
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poniraded goods must fall. This has the joint implication that real output falls
and the real exchange rate depreciates. T

4,2} TheRole of Reserves and Policy Responses,

Calvo shows, however, it can easily be extended to a monetary economy by
adding a cash-in-advance motive for holding money:

M= 8T +e e, {27)

where M is the money supply and S is the nominal exchange rate, assumed
fixed initially. Because ~Tand ¢¥ both fall over the transition from a high- 10
a low-growth equilibrium, and the real exchange rate depreciates (e rises), the
demand for money falls as well. Consequently, the stock of foreign exchange
reserves must also fall. In other words, the sudden stop is accompanied by
a speculative aftack. {f the stock of reserves is sufficiently low initially, this
reserve loss could be accompanied by an abandonment of the fixed exchange
rate and a transition to a floating rate, as in first-generation models.

However, the model has another interesting implication for policy. In

first-generation modets, if the factor driving domestic credit expansion is an

adjustment that permifs the rate of credit expansion to be reduced. However, in

Calvo's sudden-stop model, such a fiscal adjustment may actually trigger the

sudden stop and the associated currency crisis if it takes the form of an increase

share ¢ of government debt that is serviced through distortionary taxation, may
actually take the economy over the threshold from the high- to the low-growth
equilibriom: Instead, whiat is required to avoid the crisis in the present model is

a reduction in 8 D. This implies that what mafters .ﬁw not the fiscal deficit per se, .

but rather the distortions imposed on the economy by the need to finance the
government's activities. - Avoiding sudden stops requires either reducing the
scale of such activities of adopting less distortionary ways of financing them.

Tn practice, countries that are susceptible to sudden stops have tended to
accumulate sizable international reserves. A rationale for such a (generally
expensive) self-insirance strategy is the desire to gain a measure of protection
and avoid costly liguidation of investment projects and & drop in output.
Ajzenman and Lee {2005) develop a -model of the precautionary (and thus
voluntary) demand for reserves along these lines. Their analysis suggests that,
althongh hoarding international reserves entails an opportunity cost, a high
degree of volatility in. capital flows (coupled with timited access to global
capital markets) makes the welfare gain from hoarding reserves of a first-order
magnitude—even under risk neutrality. Put differently, optimal hoarding of
reserves reduces the magnitude of the output cost associated with sudden stops
from first to second order. Aizenman et al. (2007) provide empirical evidence
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that supports the precautionary approach for the omwm of Korea, in the aftermath
of the 1997 Asian crisis. . :

APPENDIX: Measuring the Degree of _“mlmrnmm_ Integration

Capital controls continue to prevail in many developing countries, but their
effectiveness ,rmw often been questioned. At one extreme, if such controls
are effective 4nd the economy 18 completely closed, external financial inter-
sediation is ruled out. Thus, domestic interest rates can be influenced by
Jomestic monetary, fiscal, and other shocks.”? Atthe other extreme, il controls

_are completely ineffective and perfect capital mobility prevails (meaning that

nonmonetary; domestic financial assets are perfect substitates for their foreign
counterparts and that portfolio adjustment is instantaneous, possibly despite
the presence of formal capital controls), the interest rate on domestic financial
assets must be equal to the uncovered-parity foreign rate, that is, the exogenous
foreign interest rate plus the expected rate of depreciation of the domestic
currency. The marginal cost of funds in the economy would then be given
by the uncovered parity rate and would be maffected by domestic policies and
shocks, mMo%ﬁ to the extent that these affect the expected raie of depreciation
of the domestic CUXTEncy. -

In practice, of course, the degree of financial openness differs both across
countries and over time. Drawing on Montiel (1994) and Willett ct al. (2002),
this ?mﬁgm.ﬁ reviews some of the evidence on measuring the degree of capital
mobility, which takes the form of indications of the size of gross capital flows,
tests of interest parity conditions, tests of the offectiveness of sterilization, and
cotrelations between savings and investment.

A.1| The Magnitude of Gross Flows

To the extent that the size of capital flows is indicative of the degree of financial
integration, evidence on past episodes of substantial capital movements in and
out of developing countries can be brought o bear on the issue. mwmqmmo&@,
one can measure the gross stocks of financial claims between developing
countries and external financial markets to which capital flows have given rise.
Some studies have found that private capital flight amounts to a large fraciion
of the extérnal debt of a number of couniries, with capital flight itself linked
to voﬂnmomo considerations.?’ The gross-flow evidence indicates therefore that

19 When the intensity of capital controls is high, parallel markets for foreign exchange tend
to emerpe (See AgENOT. 1952). The MACIOECONOMIC implications of these markets (together with
informal nma&m markets) were discussed in previous editions of this book; this material is. now
sumimarized in Annexes, available upon request. o

* 20 Various (methodoiogies can be used 0 measure capital fiight (see Cuddington, 1986). The
most nonjuoa is the “residual” approach, which identifies capital flight with net inflows of

capital and net outfiows (current-account deficit plus the central bank’s increase in reserves). An
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some couniries have exhibited a substaatial amount of ai least de facto financial
Openness. :

A.2| Tests of Interest Parity no:&.#mo.:m

Tests of interest parity conditions are the most common approach to the
measurement of financial integration for industrial countries (see, for instance,
Dooley and Tsard, 1980, for an early study). In brief, if 7 denotes the domestic
interest rate on an asset of a given type, i* the interest rate on the correspouding
foreign asset, and £ the expected rate of depreciation of the domestic corrency,
then the differential return, 4, between holding the domestic and foreign assets,
without hedging the exchange risk in forward markets, is given by

d=i—i"—e¢.

Under perfect capital meobility, expected returns on domestic and foreign
assets should be equalized, so d should be zero. This situation is referred to as
one in which uncovered parity holds. However, d is not directly observable;
it depends on the anobserved expectation £. If that expectation is formed
rationally, then uncovered interest parity implies that E(d/ ) =0, where Qs
the information set used in forecasting ¢ Thus, d should not be correlated with
any information contained in €. Joint tests of uncovered interest parity and
rational expectations thus entail testing whether d is correlated with variables
in Q. However, a problem with standard tests of uncovered interest parity 1s

.. the “peso-problem”™—a situation in which a nonzero probability of a future

parity change produces a forward discount on the domestic currency (Krasker,
1980). This implies that rejection of the pull hypothesis does not necessarily
{nvalidate the assumption of perfect capital mobility. 2

As argued by Willett et al. {2002), the use of covered interest parity tests
is of limited value to assess the degree of capital mobility. While deviations
from parity are clear evidence of Hmited capital mobility, the converse does not
hold. Thus, covered parity is a necessary but not sufficient condition for perfect
capital mobility. Their own estimate is that the degree of capital mobility in
developing countries is not that bigh. . .

alternative method identifies capiral fiight as uareported capital outflows, that is, those flows that
aze hidden from domestic authorities. This approach consists in () estimating the stock of totat
private claims on foreigners, and {b) substracting the reporied claims imputed from anaual reported
income, so as o obtain the stock of “goreported™ holdings. Total claims are defined as cumulative
capital outfiows, plus errors and omissions, plus the discrepancy between two measures of external
debt—that reported by the World Pank and that derived from curmulative recorded balance-of-
payments liabilities. Chang et al. (1997) have shown, however, that in practice these methodologies
do not lead to large measurement discrepancies. E

21 Ay alternative approach, developed by Edwards and Khan (1985) and extended by Haque
and Montiel (1991) and Reisen and Yeches (1993), is criticized by Willett et al. (2002).
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Several wmwmnmnonm of these tests been conducted for developing coun-
wries; see, for instance, Khor and Rojas-Suérez mﬁmoS and Farugee (1992).
By and large, the results suggest that although. the degree of integration
with external financial markets may have increased in recent years for many
developing countries, domestic interest rates depart substantially from their

_covered parity.

A.3| Tests of Monetary Autonomy

Under perfect capital mobility, the “offset coefficient” that relates changes in
the stock of domestic assets of the central bank to changes in reserve flows
normally takes avalue of —1, because any expansion of the domestic assets of
the central dvuw will give rise to an offsetting capital cutflow, leaving the stock
of money unchanged and implying a loss of monetary autonomy. A separatc
strand of investigation of the capital mobility issue. in developing countries
tests for mnm loss of monetary autonomy. By and large, early empirical studies
based on this approach—such as Cumby and Obstfeld (1983), Kamas (1986)
and Rennhack and Mondino (1988)—found that in some cases perfect capital

“mobility amnm not hold for some countries; slow portfolio adjustment “and

imperfect asset substitutability allowed them to retain at least some shott-run
monetary autonomy during that period, with an offset coefficient significantly
less than unity.

An implication of maintaining some scope for independent monetary
policy is, of course, that policy-induced changes in domestic financial aggre-
gates will affect macroeconormic variables other than the capital account. Thus,
the identification of domestic macroeconomic effects arising from monetary
policy shocks under fixed exchange rates provides an indirect confirmation
of the retention of at least some degree of monetary autonomy. Some studies
have found indeed that domestic interest rates are significantly affected only
by demestic factors, with little evidence of a role for foreign interest rates.

A4| Saving-Investment Correlations-

An influential paper by Feldstein and Horioka (1980) argued that the degree of
capital mobility among industrial countries could be tested by examining the
degree of correlation between saving and investment rates, with the reasoning
that under perfect capital mobility domestic saving and investment rates should
be uncorrelated. Several investigators Aio_ﬁ&bm Dooley et al., 1987) who have
constructed such tests inchuded a number of developing countries in their cross-
section samples and considered the effect of including such countries on their
results., Surprisingly, these authors concurred in finding that the inclusion of
a@&o?:,m nations reduced the strength of 9@ saving—investment correlation

in their samples. This was unexpected, because these countries were perceived
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