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Abstr act

Sudden stops seemto create the perfect environnment for disinflation

especi ally when central banks defend the exchange rate by increasing
interest rates. W propose a variation of the output gap nodel that
i ncorporates the sudden stop shock. The use of the nodel in policy
analysis shows that fear of floating is pro-cyclical and inflation
targeting, counter-cyclical. The nodel is run for Brazil, Colonbia,

Korea and Thailand, the inflation targeting countries that have
recently had sudden stops. The three policy inplications direct
attention to the nediumand long run. First, the central banks that
are targeting inflation should focus on inflation, not during but
after the sudden stop. Second, they could conplenent this nmediumterm
view by nonitoring a neasure of inflation of non traded goods. Third,

the nmonetary authorities could eventually introduce an escape cl ause

to the CPl inflation target under a sharp depreciation.
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I. Introduction

An increasing nunber of central banks have nade a conmtnent to
mai ntaining inflation on target. Yet, sudden stops cause |arge
depreci ations, which are sizable enough to | eave central banks
unable to fulfill the commtment. After avail able international
reserves have been spent, central banks face a dil emma: whether
or not to increase interest rates. If they increase interest
rates, there is a smaller pass-through to inflation but
monetary policy is pro-cyclical. If they do not, the pass-

t hrough is bigger and nonetary policy is not pro-cyclical.

The paper attenpts to address the follow ng questions: during a
sudden stop, what are the consequences of central bank policy
on inflation and output? During a crisis in the capital account
of the balance of paynents, can a central bank that targets

inflation nove interest rates counter-cyclically?



We have three objectives in this paper. The first one, to show
that policy need not be pro-cyclical if policymakers | ook
beyond the short run. The second one, to state another stylized
fact about sudden stops: the behavior of inflation. The third
objective is to develop the output gap nodel that is popular
anong central banks. W develop the output gap nodel by
i ncorporating a sudden stop shock, by exploiting the nodel in
policy analysis under a sudden stop, and by wusing it to

rationalize the recent crisis in enmergi ng markets.

VWhether a central bank can nove interest rates counter-
cyclically under a sudden stop is the same question faced by
Cabal | ero and Krishnamurthy (2003). In their paper, if | nmay be
permtted an oversinplification, under inflation targeting, the
central bank allows the exchange rate to float freely; this
decreases the demand for inported investnment, which in turn
decreases the interest rate. Under fear of floating, the
central bank stabilizes the exchange rate. A stable exchange
rate increases both the demand for inported investnent and the
interest rate. They conclude that, inflation targeting is

counter-cyclical and fear of floating, pro-cyclical

Based on different theory, we also obtain the sanme concl usion,
-that inflation targeting is counter-cyclical and fear of
floating, pro-cyclical. Inflation targeting is counter-cyclica
because in the nedium term the sudden stop creates the forces
whi ch decrease inflation. If central bank policy |ooks beyond
the short term the central bank is able to decrease interest
rates. In our nodel fear of floating is pro-cyclical because,

as the central bank tightens the stance of nonetary policy, it



enphasi zes the recessive effect of the increase in bond

spr eads.

Cal vo and Reinhart (2000) show that many floating regines are
floating in name only. In reality, countries nobve interest
rates and international reserves to stabilize the exchange
rate. ® The scope of this paper includes the role of interest
rate policy in stabilizing the exchange rate. It does not
i ncl ude other policies available for dealing with a sudden stop
such as the managenent of international reserves, the increase
in foreign credit, the devel opnent of the |ocal derivatives and
securities mar ket s, and foreign liability managenent

oper ati ons.

The structure of the paper is as follows: In the second
section, the stylized facts of sudden stops are dealt wth,
especially in regards to the behavior of inflation and to the
stance of nonetary policy. In sections three to six, the two
nodel s that were used are spelled out: the output gap nodel,
and the nodel for estimating the output gap. In these sections
| explain what | nean, in the output gap nodel, by sudden stop,
inflation targeting and fear of floating. In section seven, the
central section, a sudden stop is sinmulated under both
inflation targeting and fear of floating and, from this, sone

of the central conclusions of the paper are obtained. In the

3 Gol dstein (2002) defends the use of international reserves during a sudden
stop under the name of managed floating plus. Allen et. al. (2003), in turn,
expl ain central bank intervention on the grounds that it enables the public

sector to insure the balance sheet of the private sector



| ast two sections, the policy inplications are dealt wth, and

sonme concl usi ons are drawn.

[I. Another Stylized Fact: the Behavior of Inflation

A sudden stop is a decrease in capital inflow, wth
repercussions on higher exchange rates, | ower out put

disorderly increases in net exports, reserves |ooses, and
increases in bond spreads and interest rates. Calvo (1998),
Cal vo and Reinhart (1999), CGosh et. al. (2002) and Lahiri and
Végh (2002) have shown sonme of the stylized facts of sudden
stops. More recently, Calvo, |lzquierdo and Mejia (2003) have
shown other enpirical facts about sudden stops such as their
association with large depreciations specifically in the case
of emerging markets, and their tendency “to come in bunches (of

countries).”

The 1997-1998 crisis in Asia and the 1998-1999 crisis in Latin
America were characterized not only by a decrease in capita

inflows, but also by bank runs and by collapses in bank
lending, and in real estate prices. These crises were nore

conpl ex than the mere fall in capital inflow *

In contrast, in June and July 2002 the fall in capital inflows
in Brazil and Colonbia did not seem to have their origin in
financial excesses but in an exogenous event, the increase in
the high yield spread in the US. \Watever the variety of

4 In the language of Kaminsky (2003), these were “crisis of financia

excesses.”



currency crisis, whether it is a nere sudden stop in capital
inflow or a conplex financial crisis, bond spreads seemto have

increased in all cases (Figure 1).

VWhat in Kami nsky’'s terns are “currency crises” are called here
t he sudden stops of 1997-1999 and 2002 and are captured in the
nmodel by an increase in bond spreads. As Figure 1 nmakes clear,
bond spreads increased in the four countries under study in
1997-1999 and in Brazil and Col onbia in 2002.

Different studies of sudden stops and currency crises have
described the behavior of the exchange rate, output, net
exports and ot her variabl es. Nothing has been said so far about
the primary goal variable of inflation targeting central banks.
It is one of our main findings that a sudden stop leads to a
sharp, short termincrease in inflation due to pass-through and
a to smaller but permanent decrease in inflation after a
recession. We show the stylized facts of inflation in Figures 2
and 3. This paper will frame this behavior of inflation into
t he out put gap nodel .

In regards to the behavior of other variables, a sudden stop
inplies a decrease in the output gap and an increase in net
exports. Figures 2, 3 and 4 show the effect of the sudden stop
on net exports and on the output gap in Brazil, Colonbia, Korea

and Thail and.®

SIncidentally, a little algebraic work with macroecononmic identities would
show that a decrease in the output gap and an increase in net exports inply

a sharp decrease in demand or absorption



What about nonetary policy? Recall the fact that Brazil and
Col ombi a defended somewhat flexible crawling bands in 1998 and
operated under inflation targeting in 2002. During the 1998-
1999 crisis, and using interest rates as an indicator of
nonetary policy, Figure 4 indicates that the central banks in
Brazil and Colonbia increased interest rates sharply; this

stance is pro-cyclical.

In 2002 Colonbia did not increase interest rates; Brazil,
however, did it.® The reason for the increase in interest rates
in Brazil nust have been not the defense of the exchange rate
but the targeting of inflation: ''The nenbers of the Copom
enphasi zed that, in spite of the relevance of recent exchange
rate depreciation to the rise in inflation expectations,
nonetary policy continues to be calibrated exclusively to
maintain inflation in a trajectory within the targeted range;
therefore, nonetary policy does not aim at targeting the

exchange rate level.'' (Mnutes of the Copom Cct ober 2002).

Rogoff (2003) has recently pointed out that the fall in
inflation around the world is a consequence not only of better
central bank policy, but also of other factors such as
gl obal i zat i on, i ncreased productivity, conpetition, and
deregul ati on, anong others. W would |i ke to add anot her factor
to this list. Brazil, Colonbia and Thailand adopted inflation
targeting after the sudden stop (Figure 1, Table 1)." The large

6 Haussman, Paniza and Stein (1999) point to a parallel conparison for the
cases of Mexico and Australia in 1998.
" Central banks did not have the nodeling tools to asses the effect of the

increase in interest rates on inflation. As noted bel ow, output gap nodels



decreases in inflation in these and also in other countries

al so seem to be a byproduct of the defense of the crawing

bands. Inflation targeting still awaits its toughest proof:
central banks wll eventually have to contain demand, and the
strength of political support for price stability will be made
cl ear.

[Il. I'ncorporating the Sudden Stop Shock into the Qutput
Gap Model

I ncreasingly, <central banks use the output gap nodel for
forecasting and policy analysis. In its many variations, the
out put gap nodel appears in the papers published by MCallum
and Nelson (1999), Svensson (2000), Hargraves (1999), De
Freitas and Kfoury (2000), Beechey, Meredidth, Bharucha,
Cagliarini, Guen and Thonpson (2000), Martinez, Sanchez and
Werner (2001), Gonez and Julio (2000), De Fiore (1998), Ha,
Leung and Shu (2002)), and Coats, Laxton and Rose (2003). The
version in this paper includes the sudden stop shock and its

ef fect on aggregate denand and the exchange rate.

Diagram 1 depicts the nechanics of the npdel.® Consider a
steady state where inflation is on target, the interest rate is
in equilibrium and the output gap is zero (the three shaded

rectangles). If the inflation forecast increases above the

in energing narkets were available after the 1998-1999 crisis. In Col onbia,
after the 1999 crisis, the autoregressive inflation nodels then available
showed structural breaks.

8 variables are in rectangles, behavioral equations in circles and the shock

in the dashed line circle.



inflation target (see the shaded rectangle in the top right of
the diagram, the central bank increases interest rates, which
activates the three transm ssion channels of nonetary policy
t he aggregate demand channel (gross line), and the direct and

i ndi rect exchange rate channels (dashed and dotted |ines).

The sudden stop has two imrediate effects. First, it causes a
short lived increase in inflation through the direct exchange
rate channel. Although the pass-through is small, if exchange
rate depreciation is large enough, inflation may increase
jeopardizing the inflation target. Second, the sudden stop

decr eases denand.

The nost permanent and hence inportant effect of the sudden
stop on inflation and out put depends on central bank policy. As
we argue throughout this paper, the behavior of inflation and
output is different under inflation targeting and fear of

fl oati ng.

In the literature, the effect of a sudden stop on the output
gap is negative. Uibe (2003) shows that the effect of spreads
on output is negative. In an enpirical investigation of the
financial accelerator, Berganza, Chang and Garcia (2003) show
that the exchange rate has an effect on output that 1is
negative. In turn, Calvo and Reihnhart (2000) consider a
Keynesian and a liquidity effect to explain an effect of the

exchange rate that is al so negative.

As for the reasons for this negative effect, take the private

sector first. When bal ance sheets are vul nerable to an exchange



rate depreciation, an increase in the exchange rate decreases
net worth. If net worth decreases, denmand, and hence out put,
will likely decrease (CGertler, Glchrist and Natal ucci 2002 and
Céspedes, Chang and Vel asco 2000).

Second, consider also the governnment. Does a sudden stop
decrease public demand? If the exchange rate depreciates, the
debt to GDP ratio will increase. I f debt is higher, denmand
plummets and tax revenue falls. The governnent is likely to
adj ust expenditure and pass tax reform A sudden stop, thus, is

likely to decrease public demand.

In this paper, the output gap nodel includes this negative
effect of a sudden stop on demand. Bond spreads were used as
proxy for net worth and they were included as an explanatory
variable in the aggregate demand equation. Why not capture the
negative effect of net worth on aggregate demand wth the
exchange rate? Because it was inportant for our purposes to
separate the positive effect of the exchange rate on demand
t hrough net exports fromthe negative effect on demand through

net worth.®

The nodel consists of six behavioral equations (three
estimated, three calibrated) and one identity. Four |inking

equations close the system

® In a financially robust econony there would be no reason to split the
effect of the exchange rate on net exports and on net worth. This is because
the exchange rate would not have a negative effect on net worth. Also, in a

financially robust economy there m ght have been no sudden stop

10



The behavi oral equations are:

P, =cP;+ (- C - P+ P+ el (1)
2 =¢,2);- €57y - Gz, + G2l ve) (2)
I =Gy + (L )L +P) +CoPrg - Prs)  (3)
=i (4

Pe=cPl +(@- el ted (D)

Xisg =1 -

ptM =(@- cu)p t'yll + CypXy +thS + etM (6)

The identity and the |inking equations are:

z =i -7 (7)
z'=2z,+q,-q  (8)
G =X *P.-P,  (9)

ro=i,-p, (10)

pt4:0'25(pt+pt—l +pt-2' pt—3) (11)

where p, is the quarterly inflation at annual rate, p; is the

annual inflation, p/

is the inport price inflation, p, is the
inflation target, p., is the inflation forecast for six
periods ahead , z' is the output gap, z is the anount that the
real interest rate deviates from the long term x, 1is the
expected rate of depreciation, i and ii are the donestic and
foreign nomnal interest rates, j, is the risk premum 2z is

t he deviation of the real exchange rate fromequilibrium q, is

the real bilateral exchange rate with the US, and €', ¢, and

11



e/ are shocks to supply, demand and inport price inflation, q,

is the change in the real exchange rate, q, is the change in

the long term neasure of the exchange rate and p, is US

i nflation.

The Phillips curve (1) defines the dynamcs of inflation. In
this equation, inflation is determned by three factors. The
first one is inflation expectations. The second one, the pass-
through frominflation in the price of inported goods. And the
third one, the output gap. We required the coefficients on the
nom nal variables to add up to one so that in the long term

the natural rate hypothesis would hol d.

The aggregate demand (2) is the equation for the output gap.
The gap has sone persistence, and responds negatively to the

10

i nterest rate, positively to the exchange rate and negatively

to bond spreads.

The reaction function of the central bank (3) depicts the
behavi or of the policy instrument. The nom nal interest rate is
a function of three terns. First, there is the |agged interest
rate (a snoothing conponent); second, a term that for zero
snoot hi ng enables the equation to be understood either as a
f eedback nechanismin the nomnal or in the real interest rate;

and third, a feedback termin the inflation forecast.

It was decided that the reaction function of the central bank

should be calibrated for two reasons. First, the construction

0 Al coefficients are nonnegative

12



of data on central bank inflation forecasts for the inflation
targeting period would result in a sanple that would be rather
short for estimation. Second, we perfornmed robustness checks on
the specification of the reaction function of the central bank
with no change in the qualitative inplications of the paper.
The results were robust to the forecast horizon and to the

f eedback and snoot hing coefficients.

The U P condition (4) determnes the nom nal exchange rate.
Wth high capital nobility, the expected rate of depreciation
arbitrages the interest rate differential adjusted for a risk

prem um

A partial adjustnent nodel (5) defines the first stage of the
pass-through. Wiile the first step of the pass-through is Eq.
(5), the second step is coefficient ¢, in the Phillips curve.
Here, we also required the coefficients to add up to one to

ensure super neutrality.

A linear conbination of backward and forward | ooking annual
inflation (6) approximates inflation expectations. Gven the
short length of data for directly neasured inflation
expectations, our approxinmation enables the Phillips curve to

be estimated for a | arger sanple.

To nodel the transfer problem the nodel nay be extended wth
equations for exports and inports. Since a decrease in net
worth woul d decrease demand for donestic and inported goods,
inmports would al so depend on net worth. Net worth, again, can

be approxi mated by bond spreads.

13



Overall, the nodel connects interest rate policy to inflation
through three transm ssion channels. The aggregate denand
channel: ¢cs — c3, the direct exchange rate channel: c11 — c2 ,
and the indirect exchange rate channel ci11 - cg — CcCs. The
econony responds to interest rate policy, and, as dictated by

the policy rule, interest rate policy responds to the econony.

IV. How to Characterize the Shock and the Policy Regines

Qur first question was how to capture a sudden stop in the
output gap nodel. The output gap nodel does not have an
equation for the balance of paynents, only an arbitrage
condition for the return on capital at hone and abroad. It is a
nmodel of flows, not stocks. We characterized a sudden stop as a
price effect: just as a shortage of supply leads to a price
increase, a shift in investor’'s strategy against high yield
i ncreases bond spreads. Decreases in financial flows matching

sharp increases in EMBI spreads are shown in Figure 8. 11 12

In the nodel, a sudden stop was characterized as an event that
i s exogenous. In fact, market sentinent can deteriorate in ways

that are conpletely wunrelated to the fundanentals. Sone

1 Perry, Suttle, Fiess (2003) also presented a negative relationship

bet ween gross capital inflow and bond spreads.

2 W define capital inflows as gross anmounts. We also exclude the itens
that have a longer term rationale, foreign direct investnent and equity
i nvestment. |In Asia, bank | ending decreased before spreads increased. So, in
this region, the graph also excludes bank |ending and shows capital inflows
as portfolio investment.

14



commentators claim that in June-July 2002 the energing market
bond spreads increased with the increase in the US high yield.?*
QO hers enphasize the Wall Street “Lulonmetro” that was the
strength of the then-candidate Lula in the election polls. But
both views regard a sudden stop as an exogenous event. 1In
contrast, sone currency crises are endogenous to bal ance sheet
vul nerabilities -for exanple, governnent or bank over exposure
to exchange rate depreciation. But the event that triggers the
reversal in capital flows could be regarded as exogenous
Ri gobon (2003), for instance, has devel oped the effect of news

in triggering currency crises.

Qur second question is how we can characterize fear of floating
in a nodel where the exchange rate floats. Is there a way to
nodel the exchange rate so that it is endogenous to U P, but
still shows fear of floating |ike behavior? W want the nodel
to reproduce the macro behavior during the period of the rigid
craw ing bands with an exchange rate that floats. The reason
for this is that we want to derive conclusions about policy
analysis that can be relevant for the current period of

inflation targeting.

Is the solution to include the exchange rate in the reaction
function? It could be, but that is not the option we take here.
The literature that includes the exchange rate in the reaction
function, (Taylor 2000, 2001, Ball 2000) still seens limted to
the case of the industrial country, or to the case of an
energi ng market that is financially robust. The reason is that,

in this literature, the exchange rate has an effect on demand

1B This viewis attributed to Guillerno Cal vo.

15



that is positive. Furthernore, capturing fear of floating
wi t hout touching the reaction function would be better on the
grounds of sinplicity.

How then to characterize fear of floating? It was done by
decreasing the inflation target. This device increases the
interest rate and stabilizes the exchange rate. Moreover, an
attenpt to characterize fear of floating wthout requiring
inflation to decrease would be inconsistent with the evidence

that inflation fell after the sudden stops.

Hence, a sudden stop under fear of floating was nodel ed here as
an increase in the spread conbined with a decrease in the
inflation target. Again, as the inflation target decreases, the
interest rate increases. The increase in the interest rate
keeps the exchange rate from increasing in a way that is
consistent with fear of floating. The inflation target was
decreased by the nunber of percentage points that were

necessary to roughly stabilize the real exchange rate.®

Overall, how is a sudden stop nodeled? Under inflation

targeting, it is nodeled as an exogenous increase in the

%4 I'n any event, this literature concludes that in nodels that include the
exchange rate in the reaction function, the variance of inflation and the
output gap is somewhat smaller but not in a sense that is quantitatively
i mportant.

15 Despite fear of floating, during the 1998-1999 period, exchange rates
overshot and equilibrium exchange rates increased. In contrast, we ained at
a virtual stabilization of the exchange rate. This could be seen as a fear
of floating that was too extreme, but our work horse for analysis was the

conmpari son of extremes.
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spread. And under fear of floating, it is nodeled as an
exogenous increase in the spread conbined with a decrease in
the inflation target. In both cases, the reaction function does
not include the exchange rate and the exchange rate 1is
endogenous to U P.

V. A Model for Potential Qutput and the Qutput Gap

There are a nyriad of nethods to estinate potential output and
the output gap. This tinme we choose to use, for the four
countries of this study, a nethod that is suggestive of ongoing
research for a broader set of countries. W set up a nodel that
allows for a tine varying growh rate of potential output, a
nodel also that enabled us to split country fluctuations up
into idiosyncratic, regional and international conponents. In
bui | ding the nodel for potential output and the output gap, a
| ocal linear trend (Harvey 1989, Laxton 1998, Coates, Laxton
and Rose 2003), and a DYM M C specification (Mdy, Sarno and
Taylor 2003) were conbined. Potential output follows the
former, the output gap, the latter. The estinmation of potenti al
out put and the output gap was carried out sinultaneously with
the Kalman filter.

The nodel is:
=v+z' (12
Y =Viato.te  (13)
g =0g..tel  (14)
2=z +e”  (15)
zl=z'+e! (16

17



z' =/ (17)

where i stands for the country, vy is output y is potential

output, g is the growth rate of potential, and z', is the
regi onal conponent of economic activity, andj refers to Latin

Anmerica and Asia, respectively.

VI. Results of the Estimtion

W estimated the nodel equation by equation because we wanted
to acknow edge that the pass-through of inport price inflation
to CPlI inflation has decreased. Hence in the estimation of the
Phillips curve we use the Kalman filter and in the estimation
of the aggregate demand and inport price inflation equations we
used QLS.

To deal wth the effect of the exchange rate and the spread on
the output gap in the estimation, we took into account three
factors. First, the exchange rate and the spread are not
exogenous to each other. Second, the data seens to be dom nated
by the huge drop in output and the nmjor devaluation in 1998-
1999. So, the estimtions tend to pick an effect of the
exchange rate on output that is negative. Third, the second
consi derati on does not necessarily mean that the exchange rate
did not stinulate net exports. On bal ance, the exchange rate
was dropped from the estimation and the effect on denand
through net worth was captured with bond spreads. In the

sinmul ati ons, we calibrated the coefficient of the exchange rate

18



as it appears in the colum corresponding to the real exchange

rate in Table 3.

Before the results of the estimation for each equation are
di scussed, let us deal with the results of the estimation of
the long term levels of exchange rates (Figure 6).° During a
sudden stop, the real exchange rate overshoots and equilibrium
| evel s of the real exchange rate increase.

As to the estimation of the Phillips curve, the heart of the
relationship between real and nom nal variables, coefficient
C3, Is significant. Table 2 shows Kalman filter estimates of
the Phillips curve. ! As the pass-through was unstable, we
allowed a tinme varying pass-through cy;. Table 2 reports the
point estimte at the end of the sanple, which is the

coefficient we use in the sinul ati ons.

A result from the estimation of the aggregate denmand equation
is that the effect of bond spreads on aggregate demand was
hi gher in Asia and output gap persistence in that region was
smal | er.

6 W estimated long term levels for the real exchange rate and the real
interest rates and as local l|inear trends.

7 The real-nomnal relation was significant except in Brazil. Most
estimates for Brazil belong to the period 1996-2002 instead of 1990-2002 as
is the case in the other countries. This is because the end of the Real Plan
constituted a clear regine change. In Brazil, the coefficient c3 was all owed
to be tinme-varying and to follow a random wal k. The variance of the error
conmponent of the random wal k was calibrated to obtain a reasonable positive
coefficient; this procedure, for the particular case of Brazil, amunts to a

cal i bration.

19



Wien |ooking at the estimated coefficients for the equation
dealing wth inport price inflation, we found simlar
coefficients across countries. The results of the estimation of
the equation for inport price inflation are presented in Table
4.

As to the estimation of the output gaps, the 1998-1999 crisis
produced hi gher output gap volatility in Asia. In addition, the

crisis in Latin Anerica took place with a lag (Figure 7).18

One other result bears enphasis, the 1998-1999 crisis seens to
have decreased growth of potential output in the four countries
under study, particularly in Colombia (Figure 7). *° 2° A tine
varying growh of potential output is one of the appealing
feature of the local linear trend specification for potential

out put .

VIlI. Simul ation of a Sudden Stop in the Qutput Gap Model

In this section, a sudden stop is sinulated under the two

alternative settings for nonetary policy. Figures 9 to 12

18 As expl ai ned above, the four country nodel was estimated wth the Kal man
Filter recursion. A prior step was necessary to investigate the absolute and
relative variances of the residuals that would result in output gap
fluctuati ons of business cycle frequency.

¥ 1n the graph, we reported growth of potential output at annual rates.

20 Growth projections for Thailand are nore optimstic than suggested by the
estimated growth of potential output. The local linear trend filter appears

to be influenced by the strong recession in 1998.

20



conpare the sudden stop shock under inflation targeting (solid
line) and fear of floating (dotted 1line) in the four
countries.?' Consider central bank policy as indicated by the
stance of interest rates under the two alternatives. Under
inflation targeting, interest rates fall; a stance that is
counter-cyclical. Under fear of floating, interest rates
increase; they are pro-cyclical. Fear of floating keeps the
exchange rate from depreciating but enphasi zes and prol ongs the

recessi on.

Inflation and output under inflation targeting

The sudden stop causes an imedi ate depreciation. Can the
exchange rate depreciation jeopardize the inflation target? Ho
and McCaul ey (2003) woul d surely answer yes and would hint at
the exchange rate as the first suspect. Figures 9 to 12 show
that although exchange rate depreciation causes a sharp
increase in inmport price inflation, it leads to a nmuch small er
increase in CPl inflation. The final effect of the exchange
rate on CPl inflation is small, but a |arge enough increase in
the exchange rate may eventually jeopardize the inflation

tar get .

Is the increase in inflation wunder inflation targeting
relevant, or in other words, permanent? As the real exchange
rate gradually decreases towards equilibrium depreciation is

negative and the pass-through quickly pushes inflation down;

2l Rates of interest are presented in annual terms, rates of inflation and
depreciation are defined annually. All variables are in deviation from

steady state.
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even below target. The central bank relaxes its stance. If the
stance is |oose, economc activity eventually enters a boom
and the boom increases inflation toward target. So, the
increase in inflation in the first year does not seem to be

per manent .

We claim that under inflation targeting nonetary policy can be
counter-cyclical. As the exchange rate overshoots, expected
depreciation is negative and donmestic interest rates nmay
decrease. The data does show sone overshooting. However, it
cannot be dennied, to say the least, that UP is subject to
considerable additive uncertainty. In addition, what if the
prescribed decrease in interest rates stinulated the capital
out f| ow? Count er-cycl i cal nonet ary policy S not a
straightforward nmatter. Caballero and Krishnanurthy (2003), and
now our paper as well, open up the possibility for a counter-
cyclical policy —in theory. In practice, the reservati ons about
the additive uncertainty in UP (in the case of our paper) and
about the role of interest rates in maintaining market
confidence, nmay point to Brainard s (1967) argunent for
instrument stability.

| nfl ati on and out put under fear of floating

Figures 9 to 12 show that fear of floating controls exchange
rate pass-through during the first year, but at a cost: a
protracted recessi on. Central bank pro-cycli cal policy
enphasi zes the recessive effect of the decrease in net worth
and the increase in bond spreads. A deep and protracted

recessi on changes inflation permanently.
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A capital inflow

The nodel in this paper can also be used to explain inflation

output and policy under a capital inflow During a capital
i nfl ow, the exchange rate appreciates, inport price inflation
decreases, the output gap increases and inflation tends to
i ncrease. Central banks face the opposite dilenmm: defending
t he exchange rate from appreciating anounts to naintaining an
expansive nonetary stance. Containing inflation requires a

ti ght nonetary policy which stimulates the capital inflow 2

There are sonme differences in nodeling a capital inflow
however. First, the duration of the shock could be I onger since
capital inflows are generally persistent. In contrast, sudden
stops are big and short lived. Second, conpared to a sudden
stop, in a capital inflow the size of the change in the spread
could be smaller since spreads, |ike interest rates, have a

lower limt.

The cost of fear of floating

Fear of floating decreases inflation, and the decrease in
inflation has a cost. The cost is the sacrifice ratio. Wat
then are our estimates of the cost of fear of floating? Wth
the nmodel in Section IIl, a permanent decrease in inflation of

22 For a description of the effects of an increase in capital inflows in the
transition economies in Central and Eastern Europe see Lipschitz, Lane and
Mour mour as (2002) .
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one percentage point was sinmulated. The sacrifice ratiois 2.5,
1.1, 0.8 and 2.6 for Brazil, Colonbia, Korea and Thail and.

VIII. Policy Inplications of a Sudden Stop

In regards to the policy inplications of the paper, we propose
that under a sharp devaluation, central banks should focus on
inflation after the shock.?® Wile depreciation causes inflation
in the very short term nonetary policy transm ssion
mechani snms, especially the aggregate demand channel, take about
two years to affect inflation sizably. In the face of an
unantici pated event such as a sudden stop, the central bank is

unable to attain the inflation target in the short term

Anot her consideration that nust be taken into account in the
political econony is the central bank’s comuni cation strategy.
A central bank that is targeting inflation should enphasize
that inflation will go back to target after the first round of
effects of the shock. Enphasis on the medium term and the
central bank commtnent to the long termtarget could be the

primary el ements of the comunication strategy.

Anot her policy, proposed by Caballero and Krishnamurthy (2003),
is that the central bank could target inflation in the price of
non traded goods. W think a central bank that is targeting
inflation could conplenent the nediumtermalternative with the

use of non traded goods inflation in the internal operations of

22 A sinmilar proposal, an increased targeting horizon, is attributed to
Frederi k M shkin.
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the central bank. If the central bank takes the price of non
traded goods as the target index, it can ignore alnost all open
econony aspects,?® and it is free to focus on output

stabilization. The advantage of the use of non traded goods as
the target index is that it prevents the central bank from
gi ving excessive attention to the effect of the exchange rate
on inflation in the short term and it enables the central bank
to pay due attention to the behavior of inflation in the medium
term and to counter-cyclical policy. The disadvantage is that a
measure of non traded goods inflation would nost |ikely be
produced by the central bank itself and not independently by

the statistics departnment. The cost in transparency, however,

does not seem inportant conpared with the significant gains in

terms of preventing pro-cyclical policy.

Finally, another possible policy would be to introduce an
escape clause for CPI inflation targeting under |arge
depreciations. In the nodel, an escape clause for current
inflation would be immterial since the reaction function
targets inflation six quarters ahead. But the political econony
argunent is that the increase in inflation may tenpt the
central bank to “do sonething.” So, the escape clause can avoid

t he out put sacrifice associated with fear of floating.
IX. Concl usi ons

A prom nent and recurrent shock to energi ng market economes is

a sudden stop. Sudden stops increase inflation in the short

24 Except that real interest rates are usually defined on overall inflation

i nstead of non traded goods inflation.
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term and when conbined with fear of floating seem to decrease
inflation permanently. Sudden stops trigger an overshooting of
t he exchange rate and increase the equilibrium exchange rate.
After the 1998-1999 sudden stop, growth of potential output

seemto have decreased, especially in Col onbia

As for the conduct of nonetary policy during a sudden stop, in
1998- 1999, Brazil and Colonbia managed interest rates pro-
cyclically. In 2002 the evidence is mxed: Brazil increased
policy rates, Colonmbia did not. However, in tightening the
stance of nonetary policy, Brazil nust have followed, not the

exchange rate, but the inflation target.

The effect of a sudden stop on inflation and output has been
expl ai ned through the output gap nodel. The nobdel showed that
during a sudden stop, inflation targeting is counter-cyclical,
and fear of floating, pro-cyclical. According to the nodel,
under inflation targeting, the recession in the first round of
effects is followed by expansion. Uder fear of floating, the

recession is deeper and | onger.

Because the prolonged recession eventually becones the output
| oss necessary to decrease inflation, the cost of fear of
floating has been identified with the sacrifice ratio. Under
fear of floating, by increasing the interest rate, a central
bank woul d prevent inflation fromincreasing in the short term
This increase in the interest rate wuld at the sane tine
deepen the recession and decrease inflation pernanently.
Monetary policy would drive the econony to a permanent output
| oss and disinflation.
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As to the policy inplications of the paper, price stability and
inflation targeting should not consist of keeping inflation on
target at all tines, especially under a sudden stop.?° Under a
sudden stop, central banks that are targeting inflation could
focus on inflation in the nediumterm and may nonitor a neasure
of inflation of non traded goods. Eventually in sonme cases an
escape clause for CPlI inflation under |arge depreciations would
be wel cone.

Inflation targeting, in theory, enables the central bank to
i npl ement  counter-cyclical policy. It also appears to be a
better policy if inflation is in the low single digits: if
capital inflow stops when inflation is in the low single
digits, fear of floating would add to the inflation outl ook a
costly downside ri sk.
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Figure 2. Short term pass-through and long run decrease in inflation in Korea
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Figure 3. Short term pass-through and long run decrease in inflation in Thailand
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Figure 4. Response of monetary policy to bond sprads and exchange rate depreciatior
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Figure 5. Sudden stops (increase in net exports) and the business cycle
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Figure 6. Real exchange rates, real interest rates and long run values
Solid line: observed values, dotted line: long run values
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Figure 7. Output Gaps, Regional and Global Components
and Growth of Pontential Output
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Figure 9. Sudden Stop in Brazil under Inflation Targeting and Fear of Floating
Solid line: Inflation Targeting, dotted line: Fear of Floating
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Figure 10. Sudden Stop in Colombia under Inflation Targeting and Fear of Floating
Solid line: Inflation Targeting, dotted line: Fear of Floating
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Figure 11. Sudden Stop in Korea under Inflation Targeting and Fear of Floating
Solid line: Inflation Targeting, dotted line: Fear of Floating
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Figure 12. Sudden Stop in Thailand under Inflation Targeting and Fear of Floating
Solid line: Inflation Targeting, dotted line: Fear of Floating
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