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The hope thet lower red interest rates and higher growth would follow the floatation of
the currency was in large measure frudtrated. Two internationd liquidity crises, caused by
thereversd of capitd flows, hit in 2001 and 2002. These crises were associated with
higher interest rates, lower economic activity and higher inflation. Therefore, the name
exchange-rate sagflaion seems to characterize the essence of the phenomenon. A
sylized mode, due to Cabdlero and Krishnamurthy [2002], was used to explain the
events. The main characteridtic of the modd is that domedtic invesment depends on the
aggregate internationd liquidity of the economy, which isalimiting factor. During a
liquidity crigs, the amount of liquidity is reduced, and the economy falsin recesson.
Neither the fiscd authority nor the monetary authority can reflate the economy by
increasing government expendituresor the money supply. The bulk of the difficulties
Brazl is currently facing derives from the uncertainty associated with the course of the
future economic policy to be followed by the new adminigtration, and to the sustaingbility
of the public debt. To avert apanful default, red interest rates must fal and sustained
growth must resume. To increase the chances of success, severd policy measures are
Suggested:
- Toincrease the exportability of the economy;

To increase the fiscd effort, in order to help dispd the doubts over the

sudainability of the public debt;

To increase the credibility of the monetary authority, by conferring indrument

independenceto the Brazilian Centrd Bank; and

To resume the debat management efforts to lengthen the debot profile while

reducing the indexation to the exchange rate and to the Sdlic short term rate, by

meking larger user of inflation linked bonds.
When and if the current internationd liquidity crissis overcome, the above measures
will help Brazil to lower thereal interest rates and achieve sustained growth.
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1. Introduction

With the Redl Plan of July 1994, Brazil has eventudly tamed inflation. Since then, more
than eight years have dgpsed, but the redl interest ratesin Brazil ill rank among the
higher in theworld. This has a ddeterious impact on public finances, and aso jeopardizes
the Brazilian economy’ s growth prospects. The banking oread is o extremdy high,
making credit extremey expensive. Not surprisingly, outstanding credit provided by the
finandid sector remains below 30% of GDP. Finance through equity isalso small. The
totd capitdization of the Brazilian market isless than 70 USD hillion. The public sector
remains the main atractor of private savings. The gross bonded domestic debt of the
public sector has jumped from 11.5% to 46.3% of GDPin this eight-year period.

For the financia sector to properly act as a support for sustained growth, severd
chdlenges loom ahead. Among those, this paper will ded with the fundamenta quedtion
of how to lower the basic interest rate (Sdlic). Thisisasine qua non condition both for
the economy to resume sustained growth and for the public sector debt not to become
unsugtainable?

Saction 2 lays out the main Sylized facts for Brazil during the fl oating exchange rate
period snce January 1999. It dso presents a decompaosition (andysis) of the domestic
interest rates identifying the main components of the high red interest rate. These
components, in turn, will be interpreted in light of the schematic model of Section 3 to
derive policy recommendations.

Section 3 describesthe IS-LM verson of the mode proposed by Cabdlero and
Krishnamurthy for emerging markets [2002]. We use this Smple adaptation of the
traditiond Munddl-Heming modd to explain the events and palicy reections that marked
the recent experience snce the red was floated in January 1999.

Section 4 derives policy condusonsaimed a reducing the red interest rete in the next
years. Findly, Section 5 presents the conclusions.

2 In arecent article, where the 2002 Brazilian crisisis generated in amultiple equilibrium model by afear
of aregime change after the presidential elections, Razin and Sadka[2002] concludethat “... whether
Brazil can return to robust growth seems to crucially depend on whether lower interest rates could be
restored.”



2. 1999-2002: The floating exchange rate experience

In this Section, we andyze the behavior of the interest rates and of the exchange rate
during the floating rate period of the Red Plan, which corresponded to the second term of
Presdent Fernando Henrique Cardoso. Table 1 digplays the main macroeconomic
indicators of that period.

TABLE 1. The Floating Period of the Real Plan

1999 2000 2001 2002
GDP Growth 081% | 4.36% 1,51% 1.20%
Inflation (CPI) 894% | 597% 7.67% 8.76%

Exchange Rate Depreciation 52.96% 6.45% 20.36% 48.03%
Nominal Interest Rate (Selic) 24.80% | 17.39% 17.24% 18.01%

Real Interest Rate 14.56% 10.77% 8.89% 11.25%
Fiscal Surplus (%GDP)
Primary 3.28% 3.55% 3.75% 3.88%
Nominal -5.83% -3.64% -3.54% -3.50%
Current Account
USD Billion -25.33 -24.22 -23.21 -11.10
%GDP -4.77% -4.08% -4.61% 2,69%

* Expected as of November 8, 2002.(source Market Readout)
http://www4.bcb.gov.br/gci/Readout/R20021108.pdf

The second term of Presdent Cardoso started with the change in the exchange rate
regime. The BRL wasfloated in January 1999, and later in second quarter, the inflation-
targeting regime was introduced. Also in marked contragt with the 1995-98 period, the
primary fisca bal ance has posted a marked improvement. Growth, however, has been
fdtering, and the current account baance, despite the earlier depreciaions, only thisyear
has improved in dollar terms.

Thevery high red interest rate, the low growth and the risky debt structure, highly

indexed to the exchange rate and to the short term interest rate, as well as the recognitions
of hidden ligbilities, made the net public debt to GDP ratio to increase dramdticaly: from
30.4% in 1994 to 41.7% in 1998 and 58.3% in 2002.3 The susainahility of the public
debt depends not only on the capacity of kegping high primary fiscd surpluses, but dso

of lowering the redl interest rate and of resuming growth.*

In order to better understand the joint behavior of exchange and interest rates, we perform
adecomposition of Brazilian domedtic interest rates according to the covered interest
parity condition. This condition Sates that an investor should be indifferent between
investing in domestic bonds, receiving the domedtic interest rate i, or inveding in foragn
bonds, receiving the internationd interest ratei*, and insuring agangt exchange rate

% See Garcia[2002] for adecomposition exercise of the debt growth.
4 For debt simulations under different scenarios, see Goldfajn [2002].



fluctuations. Thisinsurance is usudly undertaken through forward or futures markets,
and its cost is the depreciation rate computed by dividing the forward rate by the spot
rate, dso known as forward premium, fp. The forward premium encompasses not only
the expected depreciaion E(IN(S/S)), but dso arisk premium, usudly cdled currency
risk, CUR. Therefore, if the covered interest parity held, the domegtic rate would equd
theinternationd interest rate plus the forward premium, i.e., equetion (1) would hold:

i =i+ =i +E (NS, /S) +CUR (1)

The andysgsfor Brazil uncovers asubstantia positive resdud once both the internationd
interest rate and the forward premium are subtracted. This covered-interest- parity
differentid (CIPD,) is ameasure of the country risk> Therefore, equation (1) must be
adapted to fit the Brazilian data

i, =i’ + fp +CIPD =i’ +E(n(S,/S)) + CUR+CIPD, )

Alternatively, sovereign bonds traded in internationa markets could be used to infer the
country risk. One of the most widely used measure of country risk isthe C-Bond spread,
obtained from deducting the yidd on US treasuries of the same duration from the yield
offered by the C-Bond in internationd secondary markets. We cdl this measure the
country risk, COR,, gnceit is ameasure derived from secondary internationa markets,
which are not directly affected by domestic monetary policies measures. The compaison
of the two messures of country risk, CIPD, and COR,, has important consequences for the
joint behavior of the exchange rate and the interest rate as we will argue below.

Chart 1 displays the interest rate decomposition described by equation 2 from thetime
when Presdent Cardoso took office in January 1995. The one-year nomind interest rate
isthe upper dark line, and should be read in the LHS scde. The one-year raeisusudly
higher than the badc rate (Sdlic) displayed in Table 1 because the yield curve hasusudly
doped upwards during the period studied. Only for brief periods this interest rate has
been below the 20% threshold, even during the floating period (Snce January 1999).

The one-year interest rate is decomposed in three series, according to equation 2. The
lower dark blue areais the one-year interest rate on US Treasuries, i*. On top of the
internationd interest rate, the red areais the forward premium, fp.. Findly, the resdud is
the covered-interest- parity differentid, CIPD.

To better contrast the behavior of the covered-interest-parity differentia with the G-Bond
oreed, it isdigplayed again asthe light blue line (RHS scal€). It may then be eesly
compared to the country-risk measure provided by the C-Bond spread, the geenline

® The differential (or deviation) of the covered interest rates parity® is the best measure of the lack of perfect
capital mohility ...because it capturesall barriersto integration of financial markets across national
boundaries: transactions costs, information costs, capital controls, tax laws that discriminate by country of
residence, default risk, and risk of future capital controls[Frankel, 1991].



(RHS scde). Although the two lines are country-risk messures, they should differ by
severd reasons, as andyzed in Garciaand Vapassos [2000], eg.:

1. Thematurity and duraion of the bonds involved are different; the G-Bond' sbeing
much longer than one year during the period sudied. This effect issmdler the
closer to the end of the period.

2. Thetax trestment may be very different and it varies according to the investor. ©

3. Capitd controls (on capitd inflows) affecting the domestic bonds werein place
during thefirst hdf of the sample”’

4. The credit risk (default risk) may be percelved to vary across debt types (domestic
vs. foreign). |.e, investors may believe thet there is an order of default, and
domestic debt may be junior or senior in relation to foreign delt.

5. Inthe event of an exchange rate criss, redrictions on capitd outflows may be
imposed. If thiswere done without defaulting on the delat, it would only affect
foreign investors who purchased domestic debt, while those that acquired foreign
debt would not be harmed.

Despite dl the reasons above outlined, the two Brazilian country-risk measures cannot
drift too much gpart without triggering financid strategies that revert the soread between
thetwo to “norma”. In other words, if anegative shock, asthe current increase in risk
averson of internationd investors, increased the C-Bond spread, domedtic interest rates
would dso haveto rise. Otherwise, capitd would flee the country, causing losses of
foreign reserves (under the old cranling-peg regime), or exchange rate depreciation
(under the current flexible exchange rate regime). In the firg hdf of the sample, the
crawling-peg period, the covered-interest- parity differentid has sysematicaly surpassed
the C-Bond spread. Only during crises, when the C-Bond spread jumped upwards, hasiit
been above the covered-interest-parity differentid.

Sdgado, Garciaand Medeiros [2001] explain this behavior through anon-linear centra
bank reaction function. According to our argument, the Brazilian centrd bank faced two
different condraints. In “good times’, foreign capita was plentiful, and the centrd bank
reaction function did not teke into consderation the pressure from the exchange rate
(gnceit was acrawling peg, the pressurewould maeridize in aloss of foregn reserves
to preserve the peg). During those periods, the Brazilian centrd bank would act asa
deve oped country centra bank, concerned only with the inflation expectation and with
the output gap. During crises, however, the loss of reserves necessary to preserve the peg
would trigger another channd (call it exchange rate channd) that would make interest
rates to jump upwards. Typicaly, as shown in Chart 1, the C-Bond spread isthefirg to
jump, and the covered-interest- parity differentia moves later, as domestic interest rates
areraised to avoid further foreign reserveslosses. Therefore, the increase in the
difference between the C-Bond spread and the covered-interest- parity differentid has
served as avery good coincidenta, and sometimes leeding, indicator of crises.

After aturbulent initia period that followed the floatation of the Red (BRL) in January
1999, the ordering that prevailed in the previous crawling peg regime was inverted: the

® See Oliveira[1997).
7 See Garciaand Barcinski [1998].



C-Bond spread became sysematicdly larger than the covered-interest- parity differentid.
A possible reason for that was the large increase in foreign direct investment (FDI), and
the much lower inflow of short-term-arbitrage-fundsto invest in Brazilian domedtic det.
What is suggested is that the difference between the C-Bond spread and the covered-
interet-parity differentid—given dl the taxes, legd redtrictions and perceived risks
involved—was enough to prevent capita flight, but not enough to atract foreign funds as
in the previous period.®

Chart 2 digdlays the interest rate decompodtion data in a different format, more akin to
the mode of Section 3. It covers the period from January-2000 to April-2002. The year
of 2000 was the only good year of the flexible regime. During 2000, the basic interest

rate (Sdlic)—the dark green line (LHS scale)—fdl throughout, and the exchange rate—
the ydlow areain the background (RHS scale)—remained wdl behaved. The dope of the
yied curve is measured by the difference between the one-year interest rate—the black
line (LHS scde)—and the Sdic raie. Theyidd curve was not very steep, and even
became inverted during brief periods, sgnaling the expectation of further fdl in interest
rates.

In Chart 2, the one-year interest rate is decomposed in two parts: the forward premium—
the red line (LHS scae)—, corresponding to the depreciation one-year ahead; and the
domestic USD rate—the blueline (LHS scae)—, corresponding to the yield one gets by
inveding in adomestic bond indexed to the USD. |.e., one can either get anomind rate
in BRL, or buy abond that pays the actud (ex post) depreciation plus the USD domestic
rate.

The C-Bond yidd isdso induded as the brown line (LHS scd€). Findly, the difference
between the C-Bond spread and the covered-interest- parity differentid, the two measures
of country risk, is portrayed as the purple line (LHS scal€). During 2000, the forward
premium and the USD domedtic rate were both faling, evenly splitting the BRL domestic
rate.’ The C-Bond yield remained stable. The hope by the end of 2000 was that sustained
growth was just around the corner, and, accordingly, the Brazilian equivdent of the
FOMC,*° the COPOM,** cut the Sdlic target in early January 2001 to the lowest rate since
the gart of the Red plan, 15.25%.

8 |tislikely that the exchange rate volatility introduced by the new regime much increased the risks
involved inthefinancia strategy known as carry trade. This strategy consists of borrowing in low-yielding
currency, exchanging the proceeds into a high-yielding currency and reverting the trade at the end. The
gainisthedifferenceininterest rates. If the lowyielding currency depreciates vis-avisthe high-yielding
currency, thereis an additional capital gain. However, if the highryielding currency depreciates, then the
interest rate differential may be wiped out.

® Probably, thisisjust acoincidence.

10 Federal Open Market Committee.

1 Monetary Policy Committee.



Unfortunately, a composition of domestic and internationdl events' did not let this
happen. After March 2001, it became clear that the good times were gone. The country
risk, as measured by the C-Bond spread, started trending upwards. The domestic interest
rates aso reacted. The Sdlic was increased severd times, and the yield curve steeped
remarkably. Despite the large increase in the one-year interest rate, the increase was
entirdly due to the increase in the forward prermium. The USD domestic rate actudly fell
during 2001, increasing the difference between the two country risk measures. Until
September 2001, the exchange rate depreciated continualy. The immense liquidity thet
was injected by the Fed after September 11 dlowed the Stuation to improve until the first
quarter of 2002. The C-Bond yidd fdl to its previous levd, while the exchange rate
gopreciated and interest rates fell, and the yield curve flattened.

However, not everything hed reverted to the configuration thet prevailed one year before.
The forward premium remained a amuch higher levd, Sgnding that the cam inpired

by the exchange rate gppreciation was not trusted to last for long. The difference between
the two measures of country risk was as large asit had ever been, dso sgnding thet
potentia finandd drategiesinvolving capita outflows could be profitable.

With the benefit of hindsight, we now know that another negative combinetion of
domestic and internationd events created a confidence crisis that meade the country risk
explode after April 2002. Chart 3 displays what happened during the second crisis bouit.

Asduring the 2001 crigs, the one-yeer interest rate rose dong with theincrease in the
country risk. Nevertheless, the COPOM decided to kegp the downward movement in the
Sic rate, judifying such move with the recession and alow pass-through from exchange
rate depreciation to inflation. The Sdlic target was raised by 300 bps, from 18% to 21%,
only on October 14 2002. The decomposition of the increase in the one-year interest rate
thistime, however, reveds a completely opposite picture from the 2001 criss. In 2002,
the one-year interest rise was entirdly due to the increase in the domestic USD rate, which
was lagging behind the C-Bond yield, while the forward premium decressed

ubgtantialy, even becoming negetive, adear indication that markets expected
gppreciation of the BRL. ** Of course, for the expected appreciation to materidize, an
enormous depreciation happened. From April to October, the exchange rate depreciated
amog 70%. The redl exchange rate atained the most depreciated leve it has ever
reached in the last three decades, period that included severd depreciation episodes and
internationd finanad crises

The decompostion of the forward premium in the expected depreciaion and the currency
risk sheds more light in the joint behavior of interest and exchange rates. However, the
separdion of the two componentsis not a clear-cut procedure. Firgt, the expected
inflation isitsdf atheoretical condruct, Snce market players may disagreein their

12 On the domestic side there were the energy crisis and the political disarray inside the government
coalition. On the international side, it became clear that the US economy entered arecession and the
Argentina crisisworsened considerably, bringing contagion to Brazil.

13 This“expected” appreciation could be a sheer market outcome or aresult of future measures that
restricted capital outflows.



expectaions. Even if we agree upon the existence of an expected inflation varigble, the
empiricdl literature points out to the existence of a severe biasin survey data (see Chinn
and Franke [1994)]). Alternatively, econometric methods may be used to disentangle the
two components (see Garcia and Olivares [2001]).

Notwithstanding the previous cavests, asurvey'* compiled by the Brazilian central bank
is used to decompose the forward premium in the expected depreciation and the currency
risk. The results are presented in Chart 4. The forward premium isthered line (LHS
scae); the expected depreciation, the dark green line (LHS scale); and the currency risk,
thelight blue line (LHS scde). On the RHS scale is the exchange rate, asthe yelow are
in the background.

Chart 4 shows that during the 2001 depreciation episode, the forward premium increase
was due to the increase in the currency risk, while expected depreciation became
negative 1° The same movements happened during the 2002 crisis, except that the
expected depreciation became much more negative, while the currency risk till increesed
vis-avis the cam interim between the two exchange rate depreciation episodes. Chart 4
showsthat the currency risk premium has dmost dways been positive'® even in periods
of large expected gppreciaion of the BRL.

As Chart 3 shows, during the 2002 depreciation episode, the USD domestic rate became
larger than the domedtic interest rate. Consequently, the forward premium became
negative. Since there is an arbitrage between the domedtic rate in BRL and the domegtic
rate in USD plus exchange rate indexation, the negative forward premium caused the
yidd curve in insruments indexed to the exchange rate to stay above the yield curve for
BRL ingruments. This effect is higher the shorter the instrument, Snce rates are
annudized. For example, if the 1 month forward premium is-5%, an investor who
purchasad an USD indexed instrument would have to get a least a 5% amonth, or 60%
per year, just to break-even.

Chart 5 displaysthe yield curves for BRL and USD-indexed domedtic insrumentson
October 22 2002. For maturities equd or less than one-year, the USD domedtic yidd
curveis higher than the BRL domegtic yidd curve. Thisisavery unusud Stuation thet
dgndsthe extreme scarcity of foragn liquidity in Brazilian domestic markets

In summary, the qylized facts are the following:

1. Inboth large depreciation episodes, 2001 and 2002, the country risk measure
given by the G-Bond spread increased, dthough the increase was much more

14 http://www4.bcb.gov. br/gci/Readout/R20021018.pdf

15 |f agents believed that the exchange rate is amartingale (or arandom walk), thereby issuing forecasts

equal to the current values, and if these forecasts were measured with alag, we would get expected

appreciation when the currency is depreciating, and expected depreciation when the currency is
preciating.

?gExcept for abrief period around the end of March 2000, when the exchange rate reached a trough.



pronounced in the latter episode than in the former. Thisletter episodeis
asociated with large exchange rate outflows from Brexil.

2. Inthe 2001 episode, the country-risk measure given by the covered-interest-parity
differentid and the domestic USD interest rate decreased, while they increased
ggnificantly during the 2002 episode. Conversdly, the forward premium increased
subsgtantidly in 2001, and became negetive in 2002.

3. Thenegdtive forward premium gave rise to an inverted yidd curve of USD
domestic rates that surpassed the BRL yidd curve for maturities up to one-year.

4. The 2002 depreciation created an expectation of nomina gppreciaion of the BRL,
avery unusud stuaion. Neverthdess, the currency risk remained positive in both
depreciation episodes.

An dternative way to put the above factsis the following: the extreme scaraity of foreign
liquidity in the 2002 crigsincreased subgtantidly the return in USD domestic

insruments. Because of no arbitrage, elther the domestic interest rate would have to
increase much more than it did, or an expected gppreciation of the BRL would haveto be
generated. For this to happerr—and given that the long term equilibrium red exchange

rate should have aso depreciated because of the worse prospects of capita inflows—, the
BRL/USD exchange rate hed to overshoot. The modd in the next Section will help to
interpret some of the facts, and to derive policy recommendations.



3. A version of the CK model for segmented financial markets

The fundamenta characterigtic for amodel to adequeatdly represent the recent events
described in the previous Section is the imperfect integration (Segmentation) between the
Brazlian domestic market and internationd financia markets. Here we resort to the
amplest versgon of the dud liquidity modes developed by Cabdlero and Krishnamurthy
[2002], henceforward, CK .17 This static smple modd is akin to the traditiona Munddll-
Feming IS-LM-BP mode*® with arestriction on the amount of foreign liquidity thet can
be usad as collaterd for foreign capitd inflows.

To smplify, CK assumethat al private invesment and public outlays must be foreign-
financed, i.e:

I+G=CF 3

where | is domestic investment, G is government outlays, and CF isnet capitd inflows®
Given this smplifying assumption, an externd crigsis agtuation wherethereis not
enough capitd flows to implement the desired leves of investment and public outlays.
|.e, the economy is redtricted by the avallability of foreign capitd inflows. CK assume
that the economy has a stock of internationa liquidity (assets that can be podted as
collaterd ininternationa markets), I L. Loans backed by internationd liquidity are mede
a theinternationd rate i*. Inequdity (4—aways vdid—holds as equdity in acrigs

| +GEIL (4).

The domedtic finandid market is usad to redigribute internationd liquidity among
domestic agents, Snce the domestic owners of internationd liquidity are not necessarily
those with investment projects. Domestic agents may borrow from other domestic agents
according to their domedtic liquidity, DL, which is a decreasing function of the domestic
interest rate, i*.2° When afirm borrows internationd liquidity from adomestic agert, it
pays a domedtic rate indexed to the currency depreciation, cdl it, the domestic dollar rate,

i,

Investment is a decreasing function of both rates, i° and i. Since i isthe firm’scost of
capitd, the higher thei¢, the lower the investment. When the centra bank tightens
monetary palicy, i.e, increases i°, the present vadue of future cash flowsfdls, reducing
DL, the collaterd firms can offer, thereby reducing investment, ceteris paribus.?

17 See also Caballero and Krishnamurthy [2001a, 2001b, 2001c, and 2001d].

18 See Williamson [1986] and Blanchard and Fischer [1989)].

19 |nfact, all that is needed is that domestic absorption be larger than national output, generating aneed for
external savings (current account deficits).

29 |n Caballero and Krishnamurthy [2002], the superscript p stands for peso. We opted not to substitute the
real rate for the peso rate to avoid the possible confusion between the name of the Brazilian currency and
the adjectivereal.

21 We could simply assume that higher domestic interest rates would lower domestic absorption. However,
since CK assumed that investment is fully financed from abroad, this domestic credit channel is needed.

1C



I(id,ip);ﬂ—|<0,ﬂ—|<0 5).

CK’smodd of emerging markets crisesis better understood with the help of Figure 1,
wherei? and G aretaken as given for the moment. The horizontd axisis 1+G, whichin
thissmplified framework detemines the domestic absorption. According to inequdity
(4), 1+Gislimited by the amount of internationd liquidity, represented in Figure 1 by the
reversed-L shgped supply curve. A crisgsisareduction of the amount of 1L, which forces
firmsto reduce aggregate invesmert.

|(id,i'p)+G=|L 6).

As shown in Figure 1, the reduction in IL forcesthe dollar rate, i up, abovethe
internationd rate, i¢*. This does not represent an arbitrage opportunity for foreign
investors because the amount of internationdly accepted collaterd islimited. Foreign
loans have to be fully collateralized with internationd liquidity. The lower pand in
Figure 1 represents the usua modding of crises, where an externd shock increases the
risk premium, increasing i¢. While the same amount of aggregate investment could be
produced with both models for the appropriate rescaing of the parameters, the key
differenceisthat the supply of capitd flowsin the upper pand is completdy indadtic, as
opposed to the lower pand, where the supply of capitd flowsis completdy dadtic at the
higher rate. Thisinability of higher dallar rates to increase the capitd inflows will

generate acompletey new st of resullts that conforms to most tylized facts of the
Brazlian experience, asit will be shown. Certainly, no supply is completdy indadtic.
However, anecdota evidence support the conjecture thet the extremely large country risk
premium (above 2000 bps) recently verified in Brazil, was a result of quantitative
restrictions. 22

A domestic invegtor with an unit of internationd liquidity may ether lend this unit to
another domestic agent, receiving the domestic dollar rate, i, or convert this unit in
domestic currency and invest it a the domedtic interest rate, i%. The domestic interest
parity condition that corregponds to the non-arbitrage condition of adomestic investor
that possesses one unit of internationd liquidity is given by equetion (7), where éisthe
expected gppreciation of the domestic currency.

id=iP+a 7)

If the domegtic dollar rate rises, @ther the monetary authority has to tighten monetary
policy by raising i°, or an expected appreciation must be generated >® The latter is
accomplished through the depreciaion of the spot exchange rate (overshooting). The

22 A few large international banks that used to do the carry tradein Brazil simply stopped doing such
“arbitrage” strategies after April 2002.

23 Since this simple static model does not consider uncertainty, the expected appreciation must equal the
actual one.



depreciation causes the dollar value of dl domestic assetsto fdll, i.e,, even though the
future cash flows may remain the same, pricesin dollar of, say, domestic socksfdl just
because the economy lacks internationd liquidity.

ida 165N+ G

International
Liquidity
| +G
(a) Duak-Liquidity Modd
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N ¥
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>
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Figure 1. External Crises

CK modd the monetary Sde with asmplified LM curve, equation (8). Figure (2)
illustrates the equilibrium in both the goods and the money markets. The sandard model
isrepresented by the IS curve, while the CK modd curveis|S, wherethe verticd
segment follows from the limited I L.

L[* 1 +6)=m 8

Fgures (1) and (2), together with equetion (7) determine the equilibrium of the
investment plus government outlays leve, the domegtic interest rate, the domedtic dollar
rate and the exchange rate.
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Figure2: Equilibrium

Thisample modd is sUfficient to exemplify some of the new resuits arising from
assuming the ssgmentation of the domestic and the internationd financid markets. For
example, in the sandard modd, an expansonary mongtary policy, by moving the LM to
the right and reducing the domedtic interest rate, i°, raisesfirms net worth, relaxing their
dometic financid congraint, thereby increasing invesment. In the CK modd, that does
not happen, because the aggregate levd of investment depends, by assumption, only on
IL during crises If, during acrigs, the monetary authority triesto reflate by increesing
money supply, it will cregte the aggregate effect of having dl firms (now with higher net
worths) bidding higher for the fixed internationd liquidity, in order to invest more. It will
only shift up the [(i9, i?) schedule in Figure 1a, thereby raising i, and further depreciaing
the exchange rate through the domedtic interest parity condition, equation (7).

The broken curve in Fgure (3) shows theimpact of monetary policy on the exchange rate
in the CK mode. The stegper segment corresponds to the non-crisis regime, where,
according to the domedtic interest parity condition, a decrease in the domestic interest
rate causes the exchange rate to depreciate, while the domestic dollar rate remains fixed.
However, when the amount of internationd liquidity becomes binding, further decreases
in the domestic interest rate cause the domestic dollar rate to increase, requiring

additiond depreciation of the domestic currency.

i International
i Liquidity
! Congtraint

.
>
e

Figure 3: Interest and Exchange Rate
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Regarding fiscd policy, the CK modd aso ddivers contragting results to those of the
sandard Mundell-Heming modd. The CK modd introduces a new crowding-out effect,
snce invesment and government outlays are competitors for the redtricted internationd
liquidity during crises. An increase in government outlays increases the domestic dollar
rate, causing exchange rate depreciation. The contrast becomes even stronger under a
fixed exchange rate regime with perfect capital mohility. In thet case, the usud Munddll-
Heming modd would predict thet an increase in government outlays would cregte an
incipient increase of the domedtic interest rate, thereby atracting cgpitd inflowsthet
would appreciate the currency. To prevent the gppreciation, the central bank would
expand money, driving down the domestic interest rate to the previousinternationd level.
This causes the output to expand without the traditional crowding out effect. In the CK
modd, however, the increase in government outlay's cregtes an incipient depreciation,
because of the increase in the domestic dollar rate, while nothing hgppens to output. To
keep the peg, the centrd bank has to increase the domestic interest rate (decrease the

money supply).

Findly, more sophigticated versons of the modd dlow CK to study of the wdfare
effects of ex-ante policy options. The ideaisthat private agents face atrade-off while
contemplating the dternatives use of aunit of internationd liquidity. It may be invested
at the domedtic dollar rate or used to import investment goods. A free-rider externdity
keeps the domedtic dollar rate below the socid vaue of an extraunit of internationa
liquidiity, thereby creeting over borrowing in good times that reduces the amount of
internationdl liquidity during crises. Three different ways are suggested to correct this
market falure: the centrd bank may keep extra foreign reserves, it may tax the capitd
infloas, or it may commit to expand monetary policy during crises. Such commitment of
lowering the domegtic interest rate during the crisis would increase the domestic dollar
rate towardsits socid optimd levd. Asthe authors point out, however, such palicy is
time inconggert.

Asit will be discussed in the next Section, these results are important to understand the

rationde of the Brazilian centrd bank’ s actions under an inflation-targeting regime, as
well as mogt of the movementsin asset prices
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4. How to reduce the real interest rate?

The ample mode depicted in the previous Section shows that the high redl interest rates
are not aresult of “irrational” monetary policy, as some have daimed?* If the Brazilian
Centrd Bank tried to reflate the economy out of the recesson in the middle of the current
internationd liquidity crigs, dl it would obtain is further exchange rate depreciation,
causng moreinflation and no growth. If the basic (Sdic) interest rate wereto fdll
subgantidly, it would prompt larger capita outflows and further currency depreciaion,
which would fud inflation. In the short run, the current account would adjust mainly
through the fdl in imports, Snce exports take time to increase. Investment would not pick
up, Since macroeconomic uncertainty would increase. Consumption could increase, but
that done would not lead to sustained growth. In summary, in this exchange-rate-led
dagflation, the Brazilian economy would have more inflation without being able to
resume growth.

This powerful channe through the exchange rate has, so far, been of little or no relevance
in the developed economies. For example, the fear of massive capita outflows™ has
never entered in the realm of the practica consderationsthat geared the FED’ s decisons
of lowering interest rates to reflate the economy. This however, isaluxury that emerging
markets centra banks cannot afford. Reflating arecessonary economy in times of high-
risk averson is a procedure that is not to be found in emerging markets monetary policy
manuas. The CK modd captures the essence of the difference between an economy
integrated in the internationd finanda markets and the ones where internationd liquidity
ishinding.

Therisk factors that account for the high red interest rate have to be addressed to obtain
its sustained reduction. The stylized facts outlined in Section 2 show that, evenina
context of segmented financid markets, there is a connection between the domestic
interest rates and the secondary market yields of the foreign debt, as predicted by the
covered interest parity condition with country risk (equetion 2). Therefore, the reduction
in the domedtic red rate has happen in acontext of areversa of the extremdy high
secondary market yidds of the Brazilian foreign debot.

24 A few Brazilian economists have written that the interest rate is so high because the market knows less
than the Central Bank and reads between the lines of the Central Bank’s actionsto infer the amount of
default risk. The Central Bank, according to the argument, has the power of choosing: if it signals high
default risk through ahigh interest rate, that is what the market will believe. If, however, it signalslow
default risk through alow interest rate, the market will charge alow default risk premium. | do not think

that asymmetric information is at the heart of the problem of the very high interest rate in Brazil, and
therefore do not agree with this reasoning. In their assessment of this point, Favero and Giavazzi [2002] say
that “... the experience of other countries which have successfully made the transition to a“ good”
equilibrium suggests that one should not rely on such atransition happening automatically: Brazil may
haveto raiseits primary surplusfurther, at least for sometime, before the transition to agood equilibrium
will allow the government to relax fiscal policy. A temporary increase in the primary surplus should be

seen as an investment: the returnswill justify the temporary sacrifice with avengeance.”

25 The IMF s[2002] most recent Global Financial Stability Report raises doubts on whether or not “... the
United Stateswill continueto attract and distribute substantial shares of international capital.”



A large body of literature has been dedicated to uncover the explanatory factors of
country risk spreads?® The characteristics of the domestic economy aswell asthe
conditions of the internationd financid markets usudly explain the bulk of the spreads.
My own previouswork in trying to explain the time- series behavior of the Brazilian
country-risk indicates that the expectations for the future path of the fisca and current
acocount balances, aswdll as the conditions of the domestic and internationd financia
markets are able to account for large part of the variance.?’

Thereis not much that domestic policies can do to improve the current Sate of extreme
risk aversdon in international markets. However, the behavior of the Brazilian country-
risk has been much worse than the average emerging markets bond index, measured by
the JP Morgan family of EMBI indices, indicating that domedtic actions may potertidly
play alarge role in reducing the country-risk spread.

The recent “exploson’ of the country-risk spread, surpassing the 2000 bps threshold, was
in large measure associated with the eectord uncertainty. This uncertainty is bound to
vanish, asthe new president, Lulada Silva, unvels the economic policies his
adminigration will follow, aswell as the names of the economic team components. If the
new adminigtration sticks to the terms of the IMF agreement, both in deeds and words,
the country-risk spread is bound to fal, asthe prices prevailing before the eections were
discounting the possihility thet the augtere fiscal and monetary policies could be
overthrown. Such result is condstent with the multiple equilibrium mode developed by
Razin and Sadka [2002], where“... an externd correction of the country’s credit reting
can be sdf-vaidated in the sense that it could reduce the country’ s prime rate, restore
investment and shrink the fiscd deficit.” If, however, lax fiscd and monetary policies are
followed, the country-risk %)read will nat fal and no reduction in red interest rate can
occur in the current setup.

But the chalenges ahead for the new president are more profound than merdly trying to
mimic its predecessor’ s second term in office. Notwithstanding the uncertainty generated
by the presdentia dections, the high country-risk soread during the good year of 2000,
when the dections were amuch smaller concern, and the behavior of the interest rate risk
components anayzed in Section 2 revedl that much more hasto be achieved in order to
reduce the redl interest rate and resume sustained growth.

Intheir gudy of the causes of the high interest ratesin Brazil, Favero and Giavazz

[2002] concludethat “... future expected monetary policy playsavery smdl rolein
explaining fluctuations of interest rates at longer maturities. (...) Such term premiaare
strongly correlated with Brady bond spreads, which are not (at leest directly) affected by
deva uation expectations. We conclude that macroeconomic fundamentas and debt
dynamics are the main determinants of the term oread of Brazilian rates”

%6 See, for example, Bekaert et al. [1996], Duffieet a. [2001], and Cruces et al. [2002).

% See Garciaand Didier [2002).

28 |_ower (even negative) real interest rates may result from finandal repression (McKinnon [1973]) if
exchangerate controls are introduced. However, such scenario will not be analyzed, asit would not bring
the ultimate objective of sustained economic growth.
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Chart 6 makes dlear that not only the C-Bond spreed is highly positively corrdated with
the one-year -term premium (the difference between the one-year interest rate and the
Sdic rate),?° but dso that both are do highly positively corrdlated the exchange rate*°
What Favero and Giavazzi [2002] seem to miss by exduding the exchange rate from ther
smulaion modd of future Sdic ratesis the exchange rate channd of domedtic inflation
thet feads in the central bank reaction function.

The hypothessis the fallowing: the increase in the country risk premium reflectsthe
reduction of internationd liquidity, asthe shift of the vertical part of L-shaped curvein
Fgure 1-a By the domedtic interest parity condition, equation (7), therisein the
domegtic dollar rate, in the absence of amonetary policy tightening, causes the exchange
rate to depreciae. Large depreciations seem to be associated with a shift in the higher
moments of the perceived distribution of expected inflation rates.®! From the shift of the
expected inflation digribution to the future Sdlic rate didtribution, two opposite views
may intervene, bath leading to a higher term premium. One may bdlieve that the centrd
bank will gtick to the inflationtargeting framework. In thet scenario, it will haveto
increase the Sdlic rate in the future, leading to both higher nomina and redl interest rates,
to reverse the rise in inflation expectation. Conversdly, if one believesthat the necessarily
tight monetary palicy will not be pursued, then actud inflation will rise and higher
nomind (but not redl) interest rates will ensue. Therefore, both scenarios lead to higher
future nomind rates, possibly explaining the shift in the term premium. Incidentally, if

this hypothes's istrue, theloss of credibility of the monetary authority may probably leed
to an even higher term premium, depending on didribution of future inflation rates

Onekey difference between the two depreciation episodesisthat in 2001 the depreciation
was associated with adight fal of the USD domedtic rate, whilein 2002 the (larger)
depreciation was associated with alarge increase in the USD domedtic rate. The different
behavior is probably associated with the role of domestic- USD-indexed indrumentsas
hedging insruments for domestic agents, which isnot modded in the CK modd. The
perfect foresght verson of uncovered interest parity used in the CK mode—equation
(7)—does not have al the dements of the covered interest parity with country risk—
equation (2).

The hypothessis that agents incorporate the workings of the CK modd in their behavior.
They know thet times of internationd liquidity crises are associated with low output and
large depreciations, and they cannot diversfy away thisrisk. Therefore, exchange rate
depreciation conditutes asystemic risk for domestic agents. When an internationa
liquidity crigsisexpected to hit, the price of the insurance againg the systemic bad shock

29 The simple correlation coefficient is 0.78.

%0 The simple carrelation coefficients are 0.84 (exchange rate and C-bond spread) and 0.79 (exchange rate
and one-year-term premium).

31 Although the passthrough coefficient has been low since 1999 in Brazil, it is believed to have anon-
linear behavior, and large cumulative depreciations may impact heavily in inflation. The most recent high
inflation figures seem to corroborate that non-linear behavior.



increases i.e, the USD domestic dollar rate tendsto fall. *? This effect, absent of the CK
modd, tends to offsat the increase of the USD domedtic rate semming from the smaler
supply of internationd liquidity given the domestic investment schedule. In 2001, the
former effect dightly dominated. However, in 2002, the internationd liquidity shortage
was much higher,®® and the prevailing effect was the one modeled by the CK modd.
Looking a equation (2) and Chart 3 we can seethat for the price of the exchange rate
depreciation hedgeto fdl, i.e, for the USD domedtic rate to increase, the exchange rate
overshot credting a negetive forward premium.

In both cases, however, the depreciation has been large and harmed domestic output and
inflation. This mechanism isthe Achilles hed of the Brazilian economy. Without

properly addressng it, sustained growth will probably be dusve. The economy istoo
sengtive to negative shocks to the providon of foreign capitd. With the enormous
depreciation that happened so far, recent figures show that the trade balance and the
current account baance have been improving. The cost isbeing paid in the higher
inflation indices and the lower growth. The tructure of the economy must be improved
to dlow abetter trade-off for the monetary authority. It goes without saying thet
improving credibility, by conferring instrument independence to the centra bank, would
aso help. However, it would probably not be enough. It is necessary to reduce what has
been caled externd vulnerability. As argued before, thisis extremely rdevant to enable
the Centrd Bank to st interest rates competible with economic investment and sustained
growth.

In arecent piece, Edmar Bacha[2002], refersto three, possibly complementary, ways of
miaking the emerging market economies less prone to exchange rate crises. The “globd
option” would be the indtitution of an internationd lender of lagt resort. However, this
option would not be paliticdly vigble in the near future. The “regiona option” would be
“... the establishment of afree trade areain the Americas, accompanied by full
dollarization.” Given the rductance of the USin letting internaiona concerns intervene
with its monetary palicy, this option would likewise be of little immediate use. Findly,
there would be measures & the nationd level, mainly “... to degpen and further long-term
domedtic financid markets, thus making the investment process less dependent on
foreign finance” Thiswould require the need to improve along-term finance market, and
to increase the “ exportability” of the economy.

Thislagt point can again beillusrated with the CK modd. If the amount of internationa
liquidity of the economy is made to depend positively in the exchangerate, i.e,
depreciaions increase net future cash flows in foreign currencies by improving the trade
bdance, then internationd liquidity crigswill not be as savere. The srength of this effect
depends on the dluded “ exportability” of the economy, which isvery low in Brazil.

32 An USD-linked domestic bond provides hedge against the exchange rate depreciation. The higher
demand for exchange rate depreciation hedge builds up the bond’ s price, thereby lowering itsyield, the
USD domedtic rate.

33 Even trade credit lines are reported to have been slashed.
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Therefore, to increase the tradable sector in the economy isfundamentd to dlow better
trade-offs to the central bank, which trandatesin lower average interest rates.

Unfortunatdly, this point is commonly misunderstood. For example, dl the contendersin
the 2002 presdentid dection, including the new presdent, had in their economic
programs “import subgitution” as the main policy to ded with the externd vulnerahility.
Although import subdtitution and export promotion may both leed to lower current-
acocount defidits, the emphasis on import subdtitution is completdy mided. After dl, the
god is have a(much) higher portion of the output thet is“exportable’, i.e,, which meet
both the qudity andards and is competitively produced (without subsidies). Import
subdtitution promotion schemes have ledin the padt to low qudlity and high prices while
requiring large subsdies. If such palicy dippage materidizes, it will further jeopardize
the growth prospects.

Findly, much has been recently debated about the sugtainability of the Brazilian public
debt. Although wewill not address thisissue in this paper,3* it is deer that the incresseiin
the percelved credit risk was responsible for the bulk of the “explosion” of the country-
risk. When and if the current crigsfinishes, soecid atention must be attached to
lowering the fragility of the current debt structure, mostly short-term and indexed to the
SHic interest rate or to the exchange rate. The use of inflation-linked bonds, asthe
Chilean economy has been successfully using for decades, seemsto be the least costly
way to lengthen the debot maturity, thereby reducing risk and the interest rate.

34 See Garcia[2002] and Goldfajn [2002].
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5. Conclusion

Even ater adopting the flexible exchange rate regime, Brazil suffered two mgor
depreciation episodesin 2001 and 2002. These episodes were caused by the reversd of
capitd flows, and were associated with higher interest rates, lower economic activity and
higher inflation. Therefore, the name exchange- rate sagflation seemsto characterize the
essence of the phenomenon.

In order to explain the exchange rate sagflation a stylized modd, due to Cabdlero and
Krishnamurthy [2002], was used. The main characterigtic of the modd is that domestic
invesment depends on the aggregete internationd liquidity of the economy, whichisa
limiting factor. During aliquidity crigs, the amount of liquidity is reduced, and the
economy falsin recesson. Neither thefiscd authority nor the monetary authority can
reflate the economy by increasing government expenditures or the money supply. Either
action resultsin higher domedtic dollar rate and do not affect the output. These stylized
facts seem to conform to the Brazilian recent experience, aswell as of severd other
emerging markets.

Thebulk of the difficulties Brazl is currently facing derives from theuncertainty
associated with the course of the future economic policy to be followed by the new
adminigration, and to the sustainability of the public debt. To avert apainful defaullt, red
interest rates mugt fal and sustained growth must resume. To increase the chances of
success, saverd policy measures are suggested:
To increase the exportability of the economy. Thisimplies both larger exports and
larger imports. It is not akin to import subgtitution.
To increase the fisca effort, in order to help dispd the doubts over the
udainahility of the public delat. If the god is achieved, theinitid fiscd effort will
support higher growth, lower interest expenditures and higher fiscal revenues.
To increase the credibility of the monetary authority, by conferring ingrument
independenceto the Brazilian Central Bank to use monetary policy to achieve the
inflation target set outsde the Centra Bank in the best possble way.
To resume the debt management efforts to lengthen the debat profile while
reducing the indexation to the exchange rate and to the Sdic short term rate. This
will require larger use of inflation linked bonds.

When and if the current internationd liquidity crissis overcome, the above measures
will help Brazil to lower the red interest rates and achieve sustained growth.
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Chart 2

Interest and Exchange Rates: The First Crisis Bout
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Chart 4
Forward Premium Decomposition: Expected Depreciation and Currency Risk
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Chart 6
Exchange Rate and Country & Term Risk Premia
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