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Abstract

This paper conducts a comprehensive empirical andysis to examine the stability of the overal
systemn of exchange rates aong two dimensions: does the choice of exchange rate regime help
individua countries achieve their domestic macroeconomic goals? And does this choice of regime
facilitate the country’ s interaction with the rest of the system? The empiricd findings suggest that
thereis no universaly “right” regime—pegged and intermediate regimes are associated with low
nomind volaility and higher economic growth, especidly for emerging market economies, and with
deeper trade integration, which is growth enhancing. However, floating regimes imply a smoother
externa adjustment and lower susceptibility to financid crises. Individua countries should therefore
tallor the choice of exchange rate regime according to their particular economic chalenges, with the
proviso that those opting for less flexible regimes should ensure strong macroeconomic fundamentals
to minimize the risk of (potentially contagious) crises.
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|. INTRODUCTION

1. The principa objective of the internationad monetary system is to facilitate the exchange of
goods, services and capitad among countries, and to sustain sound economic growth thus fostering
economic and financid gability. To thisend, individuad member countries of the Internationa
Monetary Fund (IMF) undertake to collaborate with the Fund and other membersto “assure
orderly exchange arrangements and promote a stable system of exchange rates.”*

2. This paper reviews the ability of the overdl system of exchange rates by focusing on two
key eements that might contribute to a stable system. First, does the choice of exchange rate regime
of individud countries help them to achieve their domestic macroeconomic gods such as price
stability and sustained output growth. Second, does exchange rate policy facilitate the country’s
interaction with the rest of the system, alowing smooth adjustment to externd imbaances and
facilitating cross border flows of goods and capitd.

3. Previous reviews on the issue, conducted by the IMF in 1999 and 2003, adopted a
somewhat narrow approach and examined one or another of these aspects—but not both of them
together.” Thus, the 1999 study argued that advanced economies had either hard pegs (for example,
the euro zone) or pure floats hence emerging market (and eventudly, developing) countries should
as0 go to ether end of the bipolar spectrum, mainly to avoid crises. The 2003 study focused only
on growth and inflation performance—replacing the de jure classfication of regimeswiththe IMF' s
de facto measure. It found some benefits of pegging for developing countries, but argued that the
costs of pegged regimes for emerging market economies (EMES) outweighed the benefits; and
therefore advised EMES to move toward greater exchange rate flexibility.

4, In recent years, important developments have occurred on the international monetary
landscape, including the collapse of Argentina s currency board in 2002, which may have reduced
the attractiveness of the hard end of the bipolar spectrum; the large buildup in precautionary
reserves in many EMEs and the potentia for further build up as areaction to the globa financid
crigs; and the older problem of globa imbaances, which cal for afresh assessment of the systemic
dability issue. The paper addresses this need by assessing the Sability of the overdl system of
exchange rates through a comprehensive empirica anadlyss usng data of 150 countries over the
period 1980-2007.

5. The key findings of the paper lead to a more nuanced message on the choice of exchange
rate regimes than in earlier sudies, particularly with respect to the recommendation that EMES
should move to one of the two extremes of the regime choice spectrum. Specificdly, the results
indicate that:

L Article IV, Section 1 of the *Articles of Agreement of the International Monetary Fund” available at
http://www.imf.org/external/pubs/ft/aa/aa04.htm

% See IMF (1999, 2003).



Pegged exchange rate regimes provide a useful nomind anchor for both developing and
emerging market countries, delivering lower inflation compared to other regimes (including
those with explicit inflation targeting frameworks), without compromising growth
performance. The main exception to thisinflation dividend is the case where the country has
alarge current account surplus and is unable to permanently sterilize the resulting reserve
inflows.

Intermediiate exchange rate regimes, by combining the benefits of till relatively low
exchange rate volaility with a competitive level of the red exchange rate—reflecting the
“management” of exchange rates to avoid overva uation—are associated with the fastest
output growth, particularly in the EMESs. Pegged and intermediate regimes are associated
with deeper trade integration, which is aso growth-enhancing.

Floating exchange rate regimes, however, are associated with lower susceptibility to
financid crises, and faster and smoother externd adjustment than pegged or intermediate
regimes. Less flexible regimes are associated with larger external imbalances (surplus or
deficit) and, in the case of deficits, more abrupt adjustment (while surpluses tend to be
highly persstent under these regimes).

These findings underscore that the key tradeoff is not between inflation and growth as non-floating
regimes are generaly associated with lower inflation and higher growth, but rather between the
performance aong these dimensions on the one hand, and the greater risk of criss and delayed
externd adjustment, on the other. Against that background, a country should choose the regime best
suited to address its particular economic chalenges, factoring into its decison in systemic cases the
implications of that choice for overal sysemic gability.

[1. CouNTRIES' CHOICE OF EXCHANGE RATE REGIME

6. Exchange rate policy isjust one facet of the country’s overal set of macroeconomic
policies, but an gppropriate choice of exchange rate regime can help the country meet particular
macroeconomic gods. This section first describes broad trends in exchange rate regimes based on a
three-way, de jure and de facto categorization into pegged, intermediate, and floating regimes.® It
then summarizes the findings of a comprehensve empirica andysis of how the exchange rate regime
affects macroeconomic performance. The section concludes by drawing some implications for
countries choice of exchange rate regime.

% See Appendix 1 for adiscussion on theissue of regime classification.



A. Trendsin Regimes

7. The past decade has seen important developments in the choice of exchange rate regime
across the membership.* In advanced economies, the most Sgnificant development was the
adoption of irrevocably fixed exchange rates and a common currency by euro area countriesin
1999 (Figure 1, pane [d]). Since, under ERMII, these countries currencies were alowed to
fluctuate within wide bands, they were previously classfied as having an intermediate exchange rate
regime. Although the euro floats againgt other currencies, countries adopting the euro are classified
as having a (hard) peg, both because the empirical analys's uses country-leve (rather than euro
area) satigtics, and because it would be strange to treat the adoption of a common currency asa
move toward greeter flexibility. Beyond the introduction of the euro, there has been some further
“hallowing out” of the intermediate regime category with more countries adopting the euro, while a
the other end, some countries shifting from intermediate to floating exchange rate regimes.

8. Among emerging market economies (Figure 1[b]), three trends are discernible;

Firdt, consstent with the 1999 review and the bipolar prescription, there is Sgnificant
hollowing out of the intermediate regime category.®

Second, since the 1999 review, the proportion of both de jure and de facto floating
exchange rate regimes has roughly doubled. However, contrary to the prescription in the

2003 review, the proportion of de facto
floating regimes has fdlen somewhat
since 2003.

Third, there is Sgnificant divergence
between the de jure and de facto classifications.
In anumber of cases, the central bank
intervenes in the foreign exchange market
without taking on the forma commitment to the
peg. Thisisreflected in alarger number of de
facto pegs than de jure pegs, and alarger
number of de jure
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* Underlying these trends are changes in the choice of regime. Over the sample period (28 years), on average de

jure pegs lasted 12 years, intermediate regimes lasted 13 years, and floating regimes lasted 10 years;

corresponding statistics using the de facto classification are: 10 years, 10 years, and 7 years, respectively.

®More formal statistical tests, however, reject the strict bipolarity hypothesis as a positive prediction. These
tests are based on the notion that, if the bipolar hypothesisis correct, then countries should never switch from
either pole towards more intermediate exchange rate regimes, specifically, using aMarkov transition matrix,
neither hard pegs (monetary union/currency board), nor free floats are an absorbing state (i.e., once adopted,
never abandoned) and the union of the set of hard pegs and free floats does not constitute a closed set (i.e.,
some countries transition from these regimes to intermediate exchange rate regimes).




Figure 1. Frequency Distribution of Exchange Rate Regimes (in percent)
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floats than de facto floats.® Though the latter phenomenon has decreased since 1998, in some 40
percent of de jurefloats, the country does not have a de facto floating exchange rate regime.

9. In devel oping countries, there has been no hollowing out of the (de jure or de facto)
intermediate regime category (Figure 1[c]). The proportion of de jure pegs and de jure floats has
aso remained roughly constant over the past decade (with adight increase in pegs and decrease in
floats). And, as with emerging market economies, thereis sgnificant divergence between dejure
and de facto regimes.

10.  Thedivergence between de jure commitments
and de facto behavior, evident in both emergl ng market De Jure Classification
and deve Opl ng COUI’]tI’ieS, I’]ea’|y dW@/S reflects cases De Facto Classification Peg Int Flt
where the central bank intervenes but does not commit | peggeq 1588 477 81
to the parity. The opposite case—taking on ade jure Intermediate 92 1677 392
. . . . Floating 19 53 476
commitment but de facto not defending the parity—is ot Less 2207 ot
much rarer. Indeed, across the full sample, in morethan | Percentage consensus 935 760 502

90 percent of cases where the exchange rateisde jure
pegged it is dso de facto pegged, but only in 50 percent of cases where the exchange rate de jure
floats does it also de facto float.

11.  Together, these trends suggest that developing and emerging market countries have only
partidly followed the advice of previous studies. Thus, consstent with the 1999 review, there has
been some hallowing out of the middle; and, following the 2003 study, more emerging market
countries are de jure floating their exchange rates. Contrary to the prescriptions of these two
reviews, however, alarge proportion of developing and emerging market countries de facto peg
their exchange rates—intervening in the foreign exchange markets without taking on the forma
commitment to the peg. But, as elaborated upon below, this may be the worst of both worlds:
providing neither the policy discipline and credibility of aformal peg nor the benefits of flexibility that
afloating exchange rate affords. While the inflation benefits of pegging accrue mainly to de jure pegs
(particularly in emerging market countries), the costs in terms of susceptibility to criss and more
abrupt externd adjustment gpply equdly to de facto and de jure pegs.

B. Macroeconomic Performance under Alternative Exchange Rate Regimes

12.  Although the theoretical literature on the choice of exchange rate regimeis vag, at some risk
of overamplification it can be categorized into three main drands.” The first examines the

adjugment, policy effectiveness, and insulating properties of the regime—whether the exchange rate
regime facilitates adjustment to trade imbaances, againgt what types of shocks (domestic or foreign,

® These groups overlap but are not identical because some de facto pegs are de jure intermediate regimes, and
some de jure floats are de facto intermediate regimes.

" See Ghosh, Gulde, and Wolf (2003), Chapter 3 for asurvey of the literature.



nomind or red) the regime best insulates output, and whether the regime congtrains other
macroeconomic stabilization policies. Some papers took the andysis a step further to ask whether
the lower voldility of output trandates into higher average growth. The second, originating in pogt-
war Europe, weighs the benefits of adopting pegged exchange rates (or acommon currency) to
foster deeper goods and capital market integration againgt the cost of giving up the exchange rate as
an adjustment tool. The third, rooted in the high-inflation experiences of the 1970s and 1980s,
congders how an exchange rate peg can provide a precommitment device to a central bank bettling
entrenched inflationary expectations, heping it to disnflate by disciplining credit expansion and by
engendering confidence in the currency. Although such exchange-rate based stabilizations (ERBS)
enjoyed severa successes, their overdl record was more mixed (with initid disnflation often
followed by a consumption boom, overvauation, and a fresh BOP crisis), while the capita account
crises of the 1990s seemed to further underscore the fragility of fixed exchange rate regimes and

their susceptibility to crigs.

13.  Thetheoreticd literature thus gives rise to a number of empirica questions. does the regime
congtrain monetary and fisca policies? Are pegged exchange rates associated with lower inflation?
Are there systemdtic differences in growth performance across regimes? Are floating exchange rates
less susceptible to crigs? Do floating exchange rate facilitate externd adjustment? Do pegged
exchange rates promote cross border goods and capital market integration? To help answer these
questions, this section reports the key findings of a comprehensve empirica anays's based on some
150 advanced, emerging market, and developing countries over the period 1980-2007, and using
the three-way (pegged, intermediate, floating) de jure and de facto regime classfications?®

Macroeconomic polices

14. Since exchange arrangements are just part of the overal macroeconomic policy package, a
first question is how the choice of regime affects the scope for monetary and fiscal policies.
Regarding monetary policy, the “impossble trinity” implies that a country cannot have a pegged
exchange rate, open capita account, and an independent monetary policy. But how important isthis
congraint in practice?

15. Empiricaly, pegged exchange rate regimes seem to congtrain the ability of monetary policy
to react to domestic macroeconomic conditions considerably more than do ether intermediate or
floating regimes.

® To prevent “contamination” across regimes (e.g., inflationary pressures that build up under a pegged exchange
rate regime being attributed to the subsequent float after the peg collapses), the empirical analysis excludesthe
year of, and the year following, a change in exchange rate regime. The main findings are generally robust to
longer exclusion windows.



Edtimated interest rate reaction functions (“ Taylor rules’) show that monetary policy reects
to inflation and the output gap under floating and intermediate regimes, but not under pegged
exchange rate regimes (Table 1, pandl [1]).°

Similar results are obtained across country income groups (Table 1 [2]-[4]), though the loss
of autonomy under pegged exchange rate regimes is more pronounced for emerging market
and developing countries than for advanced economies.™

Robustness tests (not reported here) suggest that the lower responsiveness of monetary
policy under pegged exchange rates aso holds for countries with low capita mobility;
distinguishing pegged exchange rate regimes according to the degree of Serilization (Snce
heavy sterilizers may have greater autonomy); and adding the exchange rate to the interest
rate reaction function (on grounds that, even under a flexible exchange rate regime, the
centra bank may react to the exchange rate).

16.  Turning tofiscal policy, the unsustainability of a peg when the government is money-
financing the fiscd deficit iswdl-known; more generdly, the fiscd theory of the price level stresses
that a pegged exchange rate will not be sustainable unless fiscd policy—including money and bond
finenang—is sufficiently flexible to repect the government’ s present value budget condraint at a
price level consstent with the peg.™

In terms of Simp|e Overall Government Balance, 1990-2007 (in percent of GDP)

De Jure De Facto
averages, overdl generd Peqg Int Elt Peag Int Flt
government deficits are Full Sample -1.9 -1.9 -3.4 21 2.6 2.2

Advanced -0.8 -1.4 -1.5 -1.1 -2.1 -0.6
smaller under pegged and  |Emerging 3.2 3.0 4.0 35 31 3.8
intermediae r@| mes Developing -2.2 -1.6 -5.7 2.4 -2.9 -4.6

compared to floating
regimes, epecidly in developing countries.

Fiscd policy isaso much less counter-cyclica under pegged exchange rate regimes (and, to
alesser extent, under intermediate exchange rate regimes) compared to floating regimes
(Table2[1]).

° Regressions are estimated by OL S, include annual fixed effects, with t-statistics based on robust, country -
clustered standard errors; this section was prepared, in part, by Jay Shambaugh. Similar findings are obtained
using explicit policy interest rates (available for a smaller sample of countries) and forward-looking measures of
inflation and the output gap. See also Borenzstein and others (2001), Shambaugh (2004), and Di Giovanni and
Shambaugh (2009).

“While emerging market and developing countries tend to be less financially open than advanced economies,
they are also “smaller” in the world capital markets, and thus have less policy autonomy.

1 See Krugman (1979); Diba, Canzoneri, and Cumby (1998) and Wolf, Ghosh, Berger, and Gulde (2008) on the
fiscal theory of the price level as applied to exchange rate regimes.
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Table 1. Monetary Policy Under Alternative Exchange Rate Regimes 1/

Dep. variable: interest rate De Jure Classification De Facto Classification
coef. t-stat. coef. t-stat.

[1] All Countries

Inflation 0.24 171+ 0.14 1.00
Pegged regimes*inflation -0.21a -1.50 -0.19 a -1.19
Intermediate regimes*inflation -0.17 -1.13 0.03 0.21
Output gap 0.14 2.33 ** 0.40 2.67 *xx
Pegged regimes*output gap -0.13a -2.17 ** -041 a -2.73 ***
Intermediate regimes*output gap 0.04 0.57 -0.24 -1.50
Anchor interest rate 0.38 0.97 0.45 1.55
Anchor interest rate*Pegged regimes 0.12 0.32 0.12 0.44
Anchor interest rate*Intermediate regimes -0.31a -0.69 -042 a -1.27
Number of observations, R 1,902 0.12 1,842 0.15

[2] Advanced economies 2/

Inflation 0.05 167 * 0.06 1.50
Inflation*Pegged regimes -0.09 -2.25 ** -0.09 a -1.80 *
Output gap 0.03 1.50 0.03 1.00
Output gap*Pegged regimes 0.01 0.33 -0.02 a -0.67
Anchor interest rate 0.40 2.50 ** 0.38 2.53 =
Anchor interest rate*Pegged regimes 0.36 1.29 0.42 3.00 ***
Number of observations, R 542 0.24 539 0.25

[3] Emerging market countries 2/

Inflation 0.25 2.50 ** 0.32 2.91 **=
Inflation*Pegged regimes -0.41a -2.16 ** -0.68 -5.67 ***
Output gap 0.29 2.90 *+* 0.30 3.00 ***
Output gap*Pegged regimes -0.33a -2.36 ** -0.19 a -1.19
Anchor interest rate 0.19 0.21 0.02 0.02
Anchor interest rate*Pegged regimes 0.10a 0.15 0.98 a 1.24
Number of observations, R? 501 0.19 476 0.24

[4] Developing countries 2/

Inflation 0.09 3.00 **=* 0.09 2.25 =
Inflation*Pegged regimes -0.02 -0.50 -0.02 -0.40
Output gap 0.13 3.25 ** 0.17 4,25 *x*
Output gap*Pegged regimes -0.13a -3.25 ** -0.17 a -4.25 ***
Anchor interest rate 0.07 0.30 -0.07 -0.28
Anchor interest rate*Pegged regimes 0.45 1.96 * 0.64 2.46 =
Number of observations, R? 946 0.11 924 0.12

Source: IMF; staff estimates

Regression shows the response of the domestic interest rate (proxy for monetary policy) to

inflation, the output gap (+: indicates output above potential), and the identified anchor country's

interest rate. The omitted category is floating exchange rate regimes (in the three-way classification)

and floating and intermediate exchange rate regimes (in the two-way classification).

Significant regime interactive coefficients indicate that the policy response under that regime

differs from the response under the omitted category.

Insignificant sum of interacted and non-interacted variable indicates that policy does not react to that

variable under that exchange rate regime.

Asterisks indicate statistical significance at the 10(*), 5(**), and 1(***) percent levels.

a indicates that the combination of the coefficient on the interacted variable

(inflation, output gap, anchor interest rate) with the coefficient on the non-interacted

variable is not statistically significantly different from zero.

Example: Combined coefficient of 0.03 (=0.24-0.21) under pegged regimes implies that interest rates

are 0.03 percentage points higher for each percentage point of inflation. Insignificant sum of coefficients

implies that 0.03 is not statistically significantly different from zero.

1/ Regression of change in interest rate on inflation, output gap, and anchor country interest rate with
dummies and interactive dummies for pegged and intermediate exchange rate regimes.

2/ Two-way classification of regimes: pegged regimes compared to intermediate and floating regimes.
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Table 2. Fiscal Policy Under Alternative Exchange Rate Regimes 1/

Dep. variable: fiscal stance De Jure Classification De Facto Classification

coef. t-stat. coef. t-stat.

[1] All countries

Output gap -8.35 -3.39 = -9.37 -3.54 ©
Pegged regimes*output gap 9.73 2.36 = 10.55 2.38 =
Intermediate regimes*output gap 1.7 0.48 0.22 0.06
Number of observations, R? 740 0.45 740 0.45

[2] Advanced economies

Output gap -18.92 -2.86 =+ -23.42 -3.43
Pegged regimes*output gap 30.69 2.63 == 32.33 3.02 ==
Intermediate regimes*output gap -10.21 -1.38 -3.34 -0.44
Number of observations, R’ 300 0.63 300 0.62

[3] Emerging market countries

Output gap -7.86 -1.10 21 0.43
Pegged regimes*output gap 30.89 a 2.76 == 10.94 a 1.40
Intermediate regimes*output gap 11.62 1.35 -3.27 -0.57
Number of observations, R 174 0.50 174 0.52

[4] Developing countries

Output gap -7.52 -2.27 = -11.66 -2.67 o
Pegged regimes*output gap 11.01 2.16 = 16.56 2.44
Intermediate regimes*output gap 6.03 1.18 6.74 1.05
Number of observations, R’ 266 0.43 266 0.44

Source: IMF; staff estimates

Regression shows response of fiscal policy to output gap under alternative exchange rate
regimes. Negative coefficient on output gap indicates countercyclical fiscal policy under

floating exchange rate regimes (the omitted regime category); positive interactive regime

dummy of equal or greater magnitude implies procyclical fiscal policy under that regime.
Asterisks indicate statistical significance at the 10(*), 5(**), and 1(***) percent levels.

a indicates that the combined coefficient on the output gap and the regime interaction is

positive and significant at the 10 percent level, implying procyclical fiscal policy.

Example: combined coefficient of 23.0 (=-7.86+30.80) under pegged regimes implies that

the fiscal stance is tightened by 0.23 percent of GDP for each percentage point of the output gap.

1/ Regression of fiscal stance (cyclically-neutral general government balance-actual balance;
increase represents a fiscal expansion) on output gap (+: indicates output above potential)
with regime dummies and regime interaction terms and other control variables
(coefficients not reported): inflation, domestic interest rate, public debt and government
expenditure (both in percent of GDP).
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This pattern generally holds across country income groups (Table 2 [2]-[4])—except that,
in EMEs fiscd policy isnot sgnificantly countercydica under any exchange rate regime
(andis strongly pro-cydicd under pegged regimes), and in developing countries it is much
less countercyclica than in advanced economies.

One possibility isthat the cycdle in emerging market countries is driven by capitd flows, when there
are capitd outflows, an expansonary fiscal policy would widen the risk premium and prompt further
capitd outflows, threatening the peg. Therefore, fiscd policy is congrained to be countercyclica.
Thisisonly apartid explanation, however, snce it does not account for procydlicdity during the
boom period of capita inflows.

17. Pegged exchange rate regimes thus impose significant congraints on the conduct of other
macroeconomic policies. Under a peg, monetary policy largely follows the anchor currency’s
interest rate and, while the fisca deficit issmdler, so isthe use of countercydica fiscd policy.
Pegging the exchange rate may therefore be a double-edged sword: potentialy useful for countries
lacking credible indtitutions and macroeconomic discipline—but, by the same token, congtraining the
use of macroeconomic policiesto offset shocksin countries that do have sufficient policy discipline.

I nflation

18.  Thestrongest implicationsin the theoreticd literature on the effects of the nomina exchange
rate regime concern the behavior of nomind variables such as price inflation. Policy credibility
models suggest that pegged exchange rates should be associated with lower inflation both because
they ingtill policy discipline (limit the rate of centra bank credit expansion) and engender confidence
in the currency (increase the private sector’ s willingness to hold the currency, leading to lower
inflation for a given rate of monetary expansion).” For countries trying to disinflate againgt a history
of high inflation, pegging the exchange rate to a strong anchor currency may therefore be away of
“importing” credibility and low inflation. But it isaso possble that, if the exchange rateis
undervadued and there are limits to gerilization, maintaining the parity in the face of baance of

p@/rnGTtS SJI'p' uses WOU'd |ea:| to Inflation 1980-2007 (in percent per year)

faster money growth, and higher DRelure De Facto

inflatior; particularly if the anchor Pea Int_ Flt Pea Int  Fit
. . All countries 8.0 10.8 13.6 11.0 15.5 9.5

currency isitsdf subject to Advanced 27 6.7 3.6 27 75 28

depreciati on and inflaion. the Emerging market 11.6 129 17.1 11.0 155 104

. ! . Developing 8.1 11.1 17.4 8.2 13.2 15.9
country could end up importing

2 These models are often based on a Barro-Gordon setup in which the central bank has an incentiveto create
surpriseinflation (either to boost employment or to reduce the real value of public debt) that imparts an
inflationary bias to the economy. Pegging the exchange rate provides a pre-commitment device, allowing the
central bank to import the credibility of the anchor currency (see Cukierman, 1992). The empirical work follows
Ghosh, Gulde, Ostry and Wolf (1997a,b), Ghosh, Gulde and Wolf (2003), Wolf, Ghosh, Berger and Gulde (2008).
The discussion hereisin terms of the consumer price index; asset priceinflation (specifically, credit booms)
under alternative regimesis discussed below.
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higher inflation. In terms of Smple averages, however, the former effect dominates. across the full
sample of countries, inflation islowest under de jure pegs.

19.  Thefinding of lower inflation under pegged exchange rates generdly holds controlling for
other likely determinants of inflation (Table 3):

For the full sample, de jure pegs are associated with about 5 percent lower inflation than
intermediate or floating regimes (Table 3[1]). Thisreflects both a direct association between
inflation and the exchange rate regime (i.e., controlling for dl of these determinants; the
resdud “confidence’ effect in the policy credibility modds) and an indirect association
through the behavior of money growth under the regime (the “discipling” effect).

Pegged exchange rates are not associated with lower inflation in advanced economies
(Table 3[2])—these countries generdly have strong indtitutions that provide policy
credibility regardiess of the exchange rate regime, and their inflation performanceis smilar
to that of potentia anchor currencies, so there would be little benefit to “importing” the
credibility of an anchor currency.®

For developing and emerging market countries, the association between low inflation and
the regimeis stronger for de jure pegs than for de facto pegs (Table 3[3]-[4]). Thismay
reflect the forma commitment by the central bank to maintain the parity under ade jure
peg which, in policy credibility models, is costly to bresk and leads to the better inflation
performance. Dropping those de facto pegged exchange rate observations that are not aso
dasdfied as pegs under de jure classification yidds statigticaly significant effects of the
regime (Table 3, “consensus sampl€e’). Therefore, de facto pegsin which the central bank is
aso making aforma commitment are indeed associated with lower inflation than floating
regimes.™

Across the full sample (i.e,, including advanced economies), countries with floating regimes
and explicit inflation-targeting frameworks have lower inflation than countries with pegged regimes
(Table 3[6]). But for EMES, pegged exchange rates

3 For instance, inflation averaged 2-2.5 percent per year for Germany/euro area and 4 percent for the United
States over the period 1980-2006—not much below the average inflation rate for the whole advanced economy
sample (around 5 percent per year).

“ This explains why the 2003 review, which used a de facto classification, but did not distinguish between de
facto pegs and cases where the central bank both de facto pegs the exchange rate and makes ade jure
commitment to the parity, concluded that pegging the exchange rate brings no inflation advantage to emerging
market countries. Likewise, restricting the sample of de factointer mediate regimes to those where the central
bank is also making a de jure commitment to a pegged or intermediate exchange rate regime yields a significant
negative coefficient for the effect of intermediate regimes on inflation in the EME sample.
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Table 3. Inflation Under Alternative Exchange Rate Regimes 1/

Dep. variable: inflation De Jure_Classification De Facto Classification Peg Consensus 2/

coef. t-stat. coef. t-stat. coef.

t-stat.

[1] All countries

Constant 0.031 310w 0.015 1.86 * 0.003
Pegged regimes -0.046 -9.57 -0.002 -0.33 -0.012
Intermediate regimes 0.003 0.71 0.055 12.47 == 0.053
Number of observations, R 2,174 0.47 2,065 0.48 1,716

[2] Advanced economies

Constant -0.029 -3.21 = -0.015 -1.28 -0.02
Pegged regimes 0.027 5.630 *= -0.013 -2.47 0.03
Intermediate regimes 0.022 5.130 *** 0.025 5.48 *=* 0.04
Number of observations, R 442 0.71 437 0.74 373

[3] Emerging market countries

Constant 0.064 4,92« 0.044 2.91 #= 0.02
Pegged regimes -0.106 -7.86 # 0.012 0.75 -0.04
Intermediate regimes -0.031 -3.19 * 0.074 5.61 == 0.05
Number of observations, R 582 0.60 522 0.64 415

[4] Developing countries

Constant 0.056 371+ 0.048 2.20 = 0.03
Pegged regimes -0.059 -8.93 # -0.051 -5.81 -0.07
Intermediate regimes -0.002 -0.28 0.003 0.33 0.01
Number of observations, R’ 1,150 0.38 1,106 0.32 928

0.01

262 k.
10.51 ==

0.43

-0.01 =
6.13
6.57 Fkk
0.73

0.02
-2.93 s
3.57 =
0.58

0.03
-B.70 *
0.54
0.34

Source: IMF; staff estimates

Regression shows the association between inflation (as a decimal fraction, per year) and the exchange rate
regime, taking account of both the direct channel (i.e., controlling for all other determinants) and the

indirect channel through the behavior of broad money growth under the regime.

Negative coefficient on pegged or intermediate exchange rate regime dummies indicate lower inflation under
that regime relative to inflation under floating exchange rate regimes (the omitted category).

Example: coefficient of -0.046 for pegged regimes implies 4.6 percent per year lower inflation under pegged
exchange rate regimes compared to floating regimes, taking account of differential money growth and
controlling for other variables.

Other control variables (coefficients not reported): annual dummies,

broad money growth, real GDP growth, trade openness, central bank governor turnover rate (proxy for

low central bank independence), terms of trade growth, and fiscal balance (in percent of GDP).

1/ Regression of inflation (decimal fraction, per year) on regime dummies and other control variables;
instrumental variable estimation; t-statistics based on clustered, robust standard errors.
2/ Includes only de facto pegged exchange rate regime observations that are also classified as de jure pegs.
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Table 3 (cont). Inflation Under Alternative Exchange Rate Regimes 1/

De Jure Classification De Facto Classification
coef. t-stat. coef. t-stat.

Dep. variable: inflation

[5] Observations with below 5 percent per year inflation

All countries
Constant 0.024 3.93 *x 0.021 3.45 *x*
Pegged regimes -0.011 -5.94 **x -0.007 -4.16 ***
Intermediate regimes ) 0.000 -0.19 0.004 1.60
Number of observations, R 981 0.14 955 0.17

[6] Relative to inflation-targeting floating regimes
All countries
Constant 0.012 1.54 0.023 3.29 *x*
Pegged regimes 0.022 5.06 *** 0.010 2.25 **
Intermediate regimes 0.070 14.58 *** 0.061 13.33 ***
Number of observations, R 1809 0.42 1760 0.43
Emerging market countries
Constant 0.032 2.45** 0.030 232 =
Pegged regimes -0.047 -4.02 *** -0.037 -4.01 ***
Intermediate regimes 0.033 3.61 %= 0.053 5.14 ***
Number of observations, R 478 0.61 443 0.62

[7] Current account balance above 2 percent of GDP 2/

All countries
Constant 0.021 1.50 -0.007 -0.62
Pegged regimes 0.029 2.72 %% 0.063 6.21 ***
Intermediate regimes 0.034 4.77 *** 0.089 10.03 ***
Number of observations, R? 410 0.57 407 0.60
Emerging market countries
Constant 0.051 1.65 -0.034 -0.88
Pegged regimes -0.033 -0.80 0.040 1.08
Intermediate regimes 0.007 0.23 0.128 3.33 ***
Number of observations, R2 105 0.70 104 0.80

[8] Capital inflows exceeding 2.5 percent of GDP 2/
All countries
Constant 0.001 0.14 0.024 2.96 ***
Pegged regimes -0.042 -7.32 *xx -0.019 -2.72 ***
Intermediate regimes 0.027 4.77 *** 0.036 5.35 ***
Number of observations, R 1,040 0.49 988 0.49
Emerging market countries
Constant 0.025 1.25 0.037 1.78 *
Pegged regimes -0.092 -5.71 *xx -0.102 S7.11 **
Intermediate regimes -0.004 -0.36 0.019 1.33
Number of observations, R? 269 0.57 241 0.60

Source: IMF; staff estimates

Regression shows the association between inflation (as a decimal fraction, per year) and the exchange rate
regime, taking account of both the direct channel (i.e., controlling for all other determinants) and the

indirect channel through the behavior of broad money growth under the regime.

Negative coefficient on pegged or intermediate exchange rate regime dummies indicate lower inflation under
that regime relative to inflation under floating exchange rate regimes (the omitted category).

Example: coefficient of -0.011 for pegged regimes implies 1.1 percent per year lower inflation under pegged
exchange rate regimes compared to floating regimes, taking account of differential money growth and
controlling for other variables.

Other control variables (coefficients not reported): annual dummies,

broad money growth, real GDP growth, trade openness, central bank governor turnover rate (proxy for

low central bank independence), terms of trade growth, and fiscal balance (in percent of GDP).

1/ Regression of inflation (decimal fraction, per year) on regime dummies and other control variables;
instrumental variable estimation; t-statistics based on clustered, robust standard errors.
2/ Sample's 30th percentile of positive current account balances and positive net capital flows, respectively.
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outperform inflation targeting—a result that holds both for the full sample period (1980-2007) and
for amore recent period (2000-07), when IT frameworks in emerging market countries have
become more prevalent and better developed.

The relative inflation performance of pegged exchange rate regimes when the country has a
balance of payments surplus depends on the source—current account or capita account—
of that surplus:

In the face of large current account surpluses (above 2 percent of GDP—the top
30™ percentile of the sample), money growth under pegged exchange rates is higher
because the accumulation of reserves cannot be sterilized. Thisfaster money growth
results in higher inflation under pegged regimes compared to floating exchange rates
(Table 3[7)).

In the face of large capital inflows (above 2.5 percent of GDP—the top 30"
percentile of the sample), money growth under pegged exchange ratesis agan
higher (compared to when there are no such inflows). But money growth in the face
of capita inflows is even greater under floating regimes—presumably reflecting
looser credit policy in“good times’ of capita inflows™ Asaresult, inflation is lower
under pegged exchange rate regimes even in the face of capitd inflows (Table 3[8]).

20.  Thus, except in the face of large current account surpluses, pegging the exchange rate is
associated with sgnificantly lower inflation—especidly in cases where the central bank iswilling to
take on the forma commitment to the peg. Moreover, this association survives a battery of
robustness tests, including the possibility of “regime endogeneity” (inwhich low- inflation countries
are more likely to adopt or maintain a peg, rather than the other way around).*

' This applies both to the de jure and the de facto classifications of floating regimes, and therefore does not
reflect de jure floats acting as de facto pegged or intermediate regimes. Such higher credit growth would be an
implication of “balance sheet models” in which domestic credit depends on the collateral that firms can post, and
the value of that collateral increases with the appreciation of the exchange rate (see Aghion et al., 2000).

'® These results are based on a*“two-stage” model—a*“first-stage” probit on the choice of regime (with the
identifying restriction that geographic concentration of exports and country size help determine the choice of
exchange rate regime but not inflation performance directly), and a*“ second-stage” regression in which the fitted
regime choiceisused in lieu of the regime dummy. Two further robustnesstest are: (i) to estimate the regression
using five-year average panelsto help control for country-specific effects (e.g., national aversion to inflation)
and for non-contemporaneous effects of the regime on inflation; and (ii) include country fixed effects. Both yield
the finding of lower inflation under pegged exchange rates. Finally, evidence from regime transitions suggests
that adoption of pegged regimes is associated with lower inflation, and exchange-rate based disinflation
programs are as, or more, likely to succeed than disinflation attempts undertaken under more flexible regimes.
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Output growth and volatility

21. A key purpose of theinternational monetary system, as stressed in the Articles, isto provide
aframework that sustains sound economic growth. In terms of unconditiona averages, output
growth (per capita, constant pricesin

national currency) in advanced Output Growth 1980-2007 (per capita, in percent per year)
economies is higher under pegged and De jure De Facto
intermediate exchange rate regimes Peg Int  Ft  Peg It Fit
. . Advanced 2.5 2.3 1.9 25 2.2 1.9
regimes. In emerging market and Emerging market 1.2 24 15 17 22 16
developing countries, growth rates do Developing 13 15 11 14 14 11

not differ markedly between pegged
and floating exchange rate regimes, while intermediate regimes exhibit the highest output growth
rates.

22.  Although the theoreticd literature linking the nomina exchange rate regime to red variables
isless developed, there are severa channels through which the regime might matter for output
growth. For instance, the regime may affect trade and inflation, with most empiricd sudiesfinding
that greater trade openness and lower inflation are associated with faster output growth. Another is
volatility: if nomind or red exchange rate volatility is detrimentd to growth, then floating regimes may
be associated with lower growth. Some studies aso stress the importance of a competitive level of
the red exchange rate; inasmuch as pegged exchange rates are more susceptible to overvauation
because of higher inflation than the anchor currency (or, conversdly, to undervauation if the centra
bank isableto resst red gppreciation pressures through intervention), this might affect growth
performance.”’

23. For the exchange rate regime to be linked to growth performance through the channels
mentioned above, these variables must differ systematically across regimes—which they do. Pegged
exchange rate regimes are associated with (Satisticaly significantly) greeter overva uation—but
lower volatility—of the red exchange rate, lower inflation, and greater trade opennessrelaive to

floating regimes. The : — :

X Channels of Indirect Association between Regime and Output Growth 1/
overvauation of the resl De jure De Facto
exchangerateis particularly Peq Int Peq Int
pronounca‘j for dejure Pegs, Comp. real exch. -0.16 0.03 -0.04 0.13 *

. Real exch. vol. -0.85 = 0.30 -1.30 == -0.12
where there may be residud Price vol. 0.03 -0.46 0.22 0.31+
|nf|a| on dynanu:s (Or Bdm Inflation -0.04 = -0.01 0.00 0.05 =

Trade openness 0.36 ™ 0.13 ™ 0.37 ™ 0.12
Samuelson df&tS) such thet 1/ Relative to floating regimes; includes other controls from growth regression
inflation continues a ah|gher 2/ Higher value indicates more competitive (less overvalued) real exchange rate

3/ Volatility measured as standard deviation of monthly growth rates

rate than in the anchor country.
At least in some de facto pegs, the centra bank may be intervening to limit the gppreciation of the

'” See Johnson, Ostry, and Subramanian (2007); Berg, Ostry, and Zettelmeyer (2008).
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nomina (and real) exchange rate in the face of BOP surpluses; nevertheless, dthough the difference
is not Satidicaly sgnificant, de facto pegs are more prone to overvauation than de facto floats.
Intermediate regimes are associated with (Satigticaly sgnificantly) lower red exchange rate
overvauation, lower price volatility, and higher trade, but also higher inflation (again compared to
floating exchange rate regimes).

24. Taking account of these variousindirect channds, and controlling for other growth
determinants (Table 4):

Across the full sample of countries, intermediate exchange rate regimes are associated with
about 0.5 percentage points per year higher growth than pegged or floating exchange rate
regimes (Table 4[1]).

The faster growth performance under intermediate regimes ssems mainly from the emerging
market country sample—and is stronger for the de jure classification than for the de facto
classfication (Table 4[3]). The datistical decomposition into the various indirect channels
suggests that intermediate regimes are associated with faster growth because they combine
more competitive rea exchange rates than pegged exchange rate regimes, with lower red
exchange rate volatility, grester trade openness, and—to some degree—Ilower inflation than
floating exchange rate regimes.”® The main systemaitic difference between pegged and
intermediate exchange rate regimes is that the former are more susceptible to overvauation
of the exchange rate, suggesting that growth performance under pegged exchange rates can
be improved if overvauation can be avoided.

Thefinding of higher growthin EMES under intermediate regimes is robust to dternative
econometric specifications, including the possibility that the choice of regime is endogenous
to the country’ s growth performance. Moreover, smilar results are obtained using five-year
average, rather than annuad, real GDP growth rates (the differentid in favor of intermediate
regimes rising to 1.0 percentage point)—the main difference being that pegged exchange
rate regimes aso perform well in the five-year growth regressons, with about 1 percentage
point higher growth per year than floating exchange rate regimes (though the difference is
not gatigticaly sgnificart; Table 4, “five-year average growth” columns).

For developing countries, no very clear results are obtained—growth seemsto be
determined by factors other than the exchange rate regime. There is some evidence of

® This would also explain why the results are somewhat stronger for the de jure than the de facto classification

of intermediate regimes. Recall from above that de facto intermediate regimes exhibit higher money growth and
inflation than de jure intermediate regimes (because the central bank is not making aforma commitment); this has
real consequences here as the higher inflation feeds through to lower growth.



19

dower growth under de jure pegs—which are more likely to be subject to overvauation of
the exchange rate (Table 4{4]). But annua output growth ratesin developing countries are
likely to be very noisy. Regressions using five-year growth rates suggest somewhat higher
growth under pegged and especidly intermediate exchange rate regimes compared to
floating regimes, though the differences are not Satidicdly sgnificant.

Table 4. Output Growth Under Alternative Exchange Rate Regimes 1/

Dep. Var.: real GDP growth Annual Growth Rates 5-year Average Growth Rates
De Jure Classification De Facto Classification De Jure Classification De Facto Classification
coef. t-stat. coef. t-stat. coef. t-stat. coef. t-stat.

[1] All countries

Constant -0.005 -0.29 -0.007 -0.40 -0.026 -0.86 -0.032 -1.06
Pegged regimes -0.004 -1.90 * -0.001 -0.22 0.007 1.60 0.008 131
Intermediate regimes 0.006 2.91 *xx 0.005 2.05 * 0.010 2.62 *** 0.009 1.67 *
Number of observations, % 1,742 0.18 1,667 0.18 398 0.20 398 0.2

[2] Advanced economies

Constant 0.172 3.44 *** 0.171 3.29 *+* 0.135 1.93 * 0.143 2.04 **
Pegged regimes -0.002 -0.62 -0.002 -0.70 0.001 0.27 0.002 0.59
Intermediate regimes -0.003 -1.26 -0.003 -1.30 -0.002 -0.74 0.000 0.00
Number of observations, R’ 473 0.27 470 0.26 100 0.44 100 0.42

[3] Emerging market countries

Constant 0.031 0.61 0.106 2.04 = 0.109 155 0.092 114
Pegged regimes 0.003 0.52 -0.004 -0.74 0.012 1.26 0.000 0.00
Intermediate regimes 0.011 3.28 *x* 0.000 0.00 0.014 2.44 ** -0.002 -0.30
Number of observations, R® 502 0.38 453 0.37 110 0.3 110 0.29

[4] Developing countries

Constant -0.017 -0.67 0.000 -0.01 -0.015 -0.29 -0.023 -0.44
Pegged regimes -0.007 -1.68 * -0.008 -1.21 0.006 0.77 0.002 0.11
Intermediate regimes -0.001 -0.24 -0.002 -0.28 0.009 117 0.005 0.35
Number of observations, R? 767 0.19 913 0.18 188 0.23 188 0.23

Source: IMF; staff estimates

Regression shows association between output growth (as a decimal fraction, per year) and the exchange rate regime,

taking account of both the direct (i.e., controlling for all other determinants) and indirect channels through the behavior of
competitiveness (relative price of traded/non-traded goods, controlling for per capita income), real exchange rate volatility,
inflation, price volatility, and trade openness.

Positive coefficients on pegged or intermediate exchange rate regime dummies indicate higher per capita output growth under
that regime relative to growth under floating regimes (the omitted category).

Other control variables (coefficients not reported): annual dummies, initial per capita income, population growth, average years
of schooling, terms of trade growth, and investment, fiscal balance and government spending (all in percent of GDP).

Example: Coefficient of 0.006 implies per capita output growth is 0.6 percentage points higher under intermediate regimes
compared to floating regimes.

1/ Regression of per capita output growth in constant local currency prices (decimal fraction, per year)
on regime dummies and other control variables; instrumental variable estimation; t-statistics based
on clustered, robust standard errors.
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25. Beyond average growth performance, the voldility of output growth may also be of interest.
Theory suggests that more flexible exchange rate regimes should reduce, abeit not diminate, the
impact of aggregate supply shocks as they alow red wages to adjust in the face of nomina

rigidities, while the impact of aggregate demand shocks depends on their source, and the economy’s
financid openness. Empiricdly, there is some evidence of greater output volatility under pegged
exchange rates compared to ether intermediate or floating exchange rate regimes. This result (not
reported) stems from the advanced economies (where shocks are mainly to the fiscal baance) and
from developing countries (where the main shocks are to the terms of trade, money velocity, and the
fiscd baance). Controlling for the magnitude of these shocks, the standard deviation of output
growth remains about 1 percentage per year higher under pegged exchange rate regimes—perhaps
reflecting the lower scope for countercyclical macroeconomic policies under pegs. For emerging
market countries, by contrast, pegged and intermediate regimes are associated with lower volatility
than floating exchange rates (regardless of whether crigs episodes are included in the sample).

Crisis susceptibility

26. Financid crises are a more extreme form of volatility, and avoiding them isakey god of the
internationa monetary system—important to the individua country because of the economic and
socid codts of the crisis, and important to the rest of the system because of the risk of contagion.
How does the choice of exchange rate regime affect therisk of a criss? The string of capita
account crises at the turn of the century—starting with the European ERM crises of 1992/93 and
culminating with the collapse of Argentina s currency board in early 2002—seemed to underscore
the fragility of fixed exchange rate regimes. Likewise, the foreign currency denominated “debt
overhangs’ in anumber of European emerging market countries with pegged exchange ratesin the
current global criss suggests that such regimes may be more susceptible to unsustainable asset
booms. Buit is this amisperception based on a handful of spectacular but ultimately unrepresentative
cases? Or doesit hold systematicdly in the data?

27. Empiricd analyss of the frequency of crises by regime suggests

Across the full sample of countries, and congstent with the reasoning behind the bipolar
prescription, currency crises are somewhat more common under intermediate regimes
compared to pegged or floating exchange rate regimes (Table 5[1]).*°

In financidly open developing or emerging market countries, there is sgnificantly higher
likelihood of afinancid (debt, sudden stop, banking) crisis under a pegged or an

¥ |n devel oping countries, however, currency crises are actually more likely under floating exchange rate regimes
(Table 5[1)), likely reflecting instances of economic collapse in which the currency also collapses (“freely faling”
currenciesin Reinhart and Rogoff’ s terminology).
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intermediate regime than under a floating exchange rate regime (Table 5[2]).*° This greater
susceptibility holds both for the de jure and the de facto classfications, suggesting that the
additiona “wiggle’ room afforded by a de facto practice rather than a de jure commitment
does not reduce the vulnerability to crigs (but aso that the greater credibility for ade jure
commitment does not reduce the likeihood of criss). Among financidly closed economies,
there are no significant differences in crisis probabilities across regimes.

Despite casud empiricism about credit booms and pegged exchange rate regimes, such
booms (including those that end in crigs) are not, on average, more likely under pegged
exchange rate regimes than under other regimes (not reported).

Findly, more generd “growth crises’ (i.e., sharp declinesin GDP growth regardless of the
shock) are no more likely under pegged or intermediate exchange rate regimes than under
floating exchange rate regimes (not reported).

28.  Thesereaultsare generdly inlinewith the findings of earlier gudies that emerging market
countries with more open capita accounts may be more vulnerable to currency and financid crises
under less flexible exchange rate regimes, though the regime does not appear to particularly
influence therisk of other crises (including credit busts and growth crises). Since criss probabilities
depend on other factors as well asthe regime, the results suggest that emerging market countries
opting for lessflexible exchange rate regimes should ensure other strong fundamentals to help offset
the greater likelihood of crigs.”

% However, the output costs of crises—measured as the change in the real GDP growth rate over the three years
following the crisis to the three years prior to the crisis—does not seem to depend on the exchange rate regime
prevailing at the time of the crisis.

2 While countries with less flexible exchange rate regimesare more susceptible to crisis, they could try to
compensate for the higher crisis risk by improving their fundamentals (e.g., exchange rate overvaluation, debt,
foreign reserves, fiscal balance). For example, the analysisin Postelnyak (2008) suggests that for countries with
pegged regimes to achieve a comparabl e (though still somewhat higher) probability of crisis as countries with
floating regimes, they would need to have 18 percent of GDP lower external debt or 5 percent of GDP higher
foreign exchange reserves, or astronger fiscal balance of 1v4 percent of GDP, or some combination of these.
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Table 5. Likelihood of Currency or Financial Crisis by Exchange Rate Regime 1/
(In percent of regime observations)

Dep. Variable: Occurrence of De Jure Classification De Facto Classification

currency or financial crisis Pegged Intermediate Floating Pegged Intermediate Floating

[1] Currency Crises 2/

All countries 4.2 4.9 4.6 3.9 5.6 34
Advanced economies 0.0 1.5 0.5 0.0 18 0.0
Emerging market countries 5.5 6.5 ¢ 4.9 45 7.6 b.d 0.9
Developing countries 4.4 53¢ 6.4 4.2 582 752
[2] Financial Crisis (Open KA) 3/ 4/

All countries 19.7 2°¢ 19.2 ° 14.9 19.4 24 18.4 14.4
Advanced economies 8.3 16.0 18.4°¢ 5.4 19.4 &°¢ 16.1 &¢
Emerging market countries 29.6 b 20.1 15.8 30.8 be 16.6 15.0
Developing countries 18.5 &¢ 225°¢ 11.1 18.4 189 @ 12.1

Source: IMF; staff estimates

Logistic regression showing likelihood of currency crisis, financial (sudden stop, debt, or banking) crises,

in percent of regime observations, controlling for other crisis determinants.

Statistical significance at the 10 percent of higher level indicated by:

a: probability of crisis under the regime differs from one of the other regimes, not controlling for other crisis determinants
b: probability of crisis under the regime differs from both of the other regimes, not controlling for other crisis determinants
c: probability of crisis under the regime differs from one of the other regimes, controlling for other crisis determinants

d: probability of crisis under the regime differs from both of the other regimes, controlling for other crisis determinants
Example: Coefficient of 4.2 under pegged regimes implies that in 4.2 percent of pegged regime observations

there is a currency crisis.

1/ Logistic regression of crisis probability on regime dummies and other crisis determinants (lagged values of

exchange rate overvaluation, and external debt, foreign reserves and general government balance (all in percent of GDP)).
2/ Currency crisis is defined as a devaluation or depreciation of at least 25 percent over a 12 month period,

provided the devaluation/depreciation is at least 10 percentage points greater than in the preceding

12 months (Frankel and Rose, 1996).

3/ Financial crisis is a union of banking crisis, debt crisis, and sudden stops.

4/ Open capital account refer to above-sample median of the IMF AREAR-based Ito Chinn index of capital controls.

5/ Credit boom and bad credit boom are defined as in Dell'Ariccia and others (2008).
6/ GDP growth more than two country-specific standard deviations below country-specific average growth rate.
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External adjustment

29.  Animportant characterigtic of floating exchange rates, emphasized in the early literature
(Friedman 1953), is that they should facilitate externd adjustment. Some more recent studies,

however, COﬂC| Ude that aj] ustment to Current Account Balances (in percent of GDP)
current account imbaancesisno De Jure De Facto
slower under pegged (or intermediate) Peg It Flt Peg  Int  Flt
exchange rate regimes than under Advanced
1 i 22 i Surpluses 5.4 5.0 4.2 5.3 4.5 5.0
ﬂoa]ng rQImS Although tme IS Deficits -4.4 -3.3 -3.8 -3.7 -3.4 -3.9
little pattern to average current Emerging market
account balances across regimes, the Surpluses 79 41 26 59 42 24
. Deficits -5.7 -4.5 -3.4 -55 -4.4 -2.7
meagnitude of current account surpluses Developing
and deficits tends to be larger under Surpluses 62 84 61 70 77 46
Deficits -10.7 -8.3 -8.4 -10.2 -8.6 -7.1

less flexible exchange rate regimes®

30. Larger deficits and surpluses are not necessarily a problem: thereis no theory that optimal
current account balances should be zero or even close to zero. Nonethel ess, large imbalances,
especidly deficits, may portend an abrupt—and disruptive—adjustment. One smple, dbet crude,
way to identify potentially problematic imbaances, therefore, is according to whether they ended in
an “aorupt reversd”—as that term is commonly used in the current account reversals literature (see
Freund, 2005). Are such abrupt reversals, and hence the buildup of “unsustainable’” imbaances,
more prevaent under certain regimes? The empirica andyss suggests two results (Table 6). Firg,
the magnitude of surpluses or deficits prior to an dorupt reversa are generadly smdler under floating
regimes than under pegged or intermediate regimes. Second, the likelihood of a deficit that ends
abruptly tends to be highest under less flexible regimes—intermediate regimes in emerging market
countries, and pegged regimesin the case of developing countries. Moreover, reversas of deficits
that developed under pegged (or, to alesser extent, intermediate) exchange rate regimes are more
costly than those that developed under floating exchange rate regimes (both because the imbalances
tend to be larger and because the redl exchange rate absorbs less of the current account
adjustment). For example, the reversa of adeficit that developed under a pegged or an intermediate
exchange rate regime is associated with a decline in output growth of about 1.0 to 1.5 percentage
points per year compared to dmost no decline for those that developed under floating regimes

% Chinn and Wei (2008) claim that mean reversion of the current account balance does not depend on the
exchange rate regime; for contrary evidence, see Ghosh, Terrones and Zettelmeyer (2008).

% Moreover, imbal ances measured as deviations of actual current accounts from CGER norms (Lee et al., 2008)
arelarger and more likely (statistically significantly so) under pegged or intermediate regimes (about 2.0-2.5
percent of GDP) than under floating regimes (1.5 percent of GDP) .

# The comparison is between average growth in the three years following the reversal to growth in the year of
thereversal. An alternative metric tries to capture the cost of the entire episode—taking account of growth
performance during the buildup of the imbalance and the costs associated with the subsequent reversal—

(continued...)
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3L Further evidence of dower externd adjustment under less flexible exchange rate regimes
comes from an andysis of the persstence of the current account dynamics. Table 7 reportsthe
persstence of the current account balance alowing for threshold effects for “large’ current account
surpluses (top 75" percentile of the distribution of current account balances) and large deficits
(bottom 25™ percentile).

Under floating regimes, there are no threshold effects: regardiess of whether the current
account isin surplus or deficit, and regardless of the magnitude of the imbaance, the
autoregressve coefficient isaround 0.5 (i.e,, a hdf-life of one year).

Under pegged and intermediate exchange rate regimes, threshold effects are significant and
go in opposite directions according to whether the country has a surplus or deficit (Table
7[2]-[3]). When the current account isin deficit, the threshold effect is negative—implying
that large deficits unwind more abruptly under intermediate and pegged exchange rate
regimes? When the current account isin surplus, the threshold effect is postive—implying
that once surpluses become large, they dso become highly persistent under these less
flexible regimes.

32. In sum, large imba ances (deficits or surpluses) are more likely under lessflexible regimes.
Conditiona on alarge deficit developing under a pegged or an intermediate exchange reate regime, it
ismore likely to reverse doruptly than under afloating regime. Conditiona on alarge surplus
developing under a pegged or intermediate exchange rate regime, it ismore likely to persst than
under aflexible exchange rate regime. As such, the results confirm the intuition of the early literature
on exchange rate regimes that less flexible exchange rate regimes tend to impede adjustment of
externd imbaances and that, in particular, surpluses are likely to be more persstent under less
flexible regimes.

relative to the long-run growth performance of the country. By this metric, reversals of deficits that devel oped
under pegged exchange rate regimes are associated with a decline in growth of about 0.5 percentage points,
compared to an increase in growth of about 0.5 percentage points for those that devel oped under floats.

% Chinn and Wei (2008) do not consider threshold effects, which is why they conclude that persistence of
current account imbalances does not depend on the exchange rate regime.

* The lower persistence of large current account deficits holds especially for intermediate exchange rate regimes
where, adding the coefficients on the autoregressive term and the threshold interaction terms, yields a
persistence parameter of around 0.2 compared to about 0.5 under pegged or floating exchange rate regimes.
Recall that intermediate exchange rate regimes are the most likely to experience large deficits (that reverse
abruptly), and the most likely to experience currency crises.
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Table 6. Current Account Reversals (in percent) 1/

De Jure Classification De Facto Classification
Prior Reversal Prior Reversal
balance 2/ probability 3/ balance 2/ probability 3/

[1] Advanced Economies

Surplus
Pegged regimes 7.6 23 7.9 34
Intermediate regimes 55 2.6 4.4 19
Floating regimes 37 0.9 3.7 11
Deficit
Pegged regimes -6.3 0.8 -6.3 0.6
Intermediate regimes -6.2 42" -6.0 54
Floating regimes -5.3 23 -4.7 11
[2] Emerging market countries
Surplus
Pegged regimes 10.9 0.9 10.4 0.8
Intermediate regimes 9.1 0.9 8.8 1.0
Floating regimes 5.0 0.3 0.0
Deficit
Pegged regimes -10.6 0.7 -11.4 0.8
Intermediate regimes -9.2 20 -8.6 19
Floating regimes -10.3 0.7 0.0
[3] Developing countries
Surplus
Pegged regimes 12.3 14 115 0.9
Intermediate regimes 10.5 0.9 11.7 1.0
Floating regimes 6.6 0.5 6.6 11
Deficit
Pegged regimes -22.2 49 -20.6 4.6
Intermediate regimes -19.7 2.8 -20.8 2.9 :
Floating regimes 13.7 31 -10.4 29

Source: IMF; staff estimates
Table indicates the likelihood (in percent of regime observations) and magnitude of
current account imbalances that are subject to sharp reversals, as defined in Freund (2005).

Asterisks denote differences from pegged regime proportions that are significant
at the 10 (*), 5 (**), and 1 (***) percent levels.

1/ Reversals defined by (i) a current account deficit or surplus that exceeds 2 percent of GDP

(4 percent of GDP for developing and emerging market countries), (ii) the average deficit (surplus)
improves (deteriorates) by 2 percent of GDP (4 percent of GDP for EMEs and DCs),

(i) the maximum (minimum) deficit (surplus) in the five years after the reversal is not larger
(smaller) than the minimum (maximum) in the years before the reversal; (iv) the deficit (surplus)
improves (deteriorates) by at least one-third.

2/ Maximum surplus or deficit prior to the reversal, in percent of GDP.

3/ Frequency of reversal as a proportion of exchange rate regime observations.
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Table 7. Non-linear Current Account Persistence Regression by Regime 1/

De Jure Classification De Facto Classification
Dep. variable:
current account balance Deficit Surplus Deficit Surplus
coef.  t-stat. coef.  t-stat. coef. t-stat. coef.  t-stat.

[1] Floating Exchange Rate Regimes

CAu" 051 456 048 745" 051 771" 040 3217
CAu" X 1(CAw < q.25) 003 -0.29 017 -1.24

CAu" X L(CAw > q.75) 0.02  0.09 0.04 027
Number of observations 717 717 373 373

[2] Intermediate Exchange Rate Regimes

CAu” 066 17.78" 0.16  1.27 058 12.30 014 112
CAwY X 1(CAw1< q.25) 044 3107 040 -2887"

CAw” X 1(CAwL> .75) 073 498" 067 416
Number of observations 1728 1728 1683 1683

[3] Pegged Exchange Rate Regimes

CAu" 053 12427 050 9.30 065 1117 051 990
CAu' X 1(CAw < q.25) 001 -0.19 011 169

CAu" X 1(CAw > q.75) 0.16  1.59 030 294"
Number of observations 1054 1054 1298 1298

Source: Ghosh, Terrones and Zettelmeyer (2008); IMF staff estimates

Regression shows how the persistence of the current account balance depends on whether the current account is

in large deficit (bottom quartile of the sample distribution) or in large surplus. Under floating exchange rate regimes,
there are no significant threshold effects, and the persistence coefficient is around 0.5. Threshold effects are negative
for deficit countries under intermediate regimes (and slightly negative under pegged exchange rate regimes), implying that
a large deficit is subject to more abrupt correction (i.e., is less persistent) under these regimes.

Threshold effects are positive for surplus countries under pegged and intermediate exchange rate regimes, implying
that a large surplus is more likely to persist under these regimes.

Example : an autoregressive coefficient of 0.21 (=0.66-0.44) for large deficits under intermediate regimes implies that
the half-life of the current account deficit falls from 1.7 (=In(0.5)/In(0.66) years to 0.5 (=In(0.5)/In(0.21)) years.

1/ Autoregression of current account balance (in percent of GDP) on lagged current account balance, with

threshold interactive terms for deficits in the lower quartile of the sample and for surpluses in the upper

guartile of the sample of current account balances.

Asterisks indicate statistical significance at the 10(*), 5(**), and 1(***) percent levels respectively, based on
robust/clustered standard errors; country fixed effects included but not reported.
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International Trade

33.  Oneof the key attributes of a stable system of exchange rates, according to the Articles, is
that it should facilitate the exchange of goods, services and capital. By reducing exchange rate
uncertainty, pegged exchange rate regimes should lower the costs of cross-border transactions—
particularly those thet involve long horizons, such as foreign direct investment, where the uncertainty
cannot be easly hedged (Werner, 1970). A first question, therefore, iswhether lessflexible
exchange rate regimes indeed reduce red exchange rate voldility—and over what horizon. From
Fgure 3, pegged and intermediate exchange rate regimes exhibit lower red exchange rate volatility
than floating regimes, with the volatility decreasing in the length of the horizon. Even a a one-year
horizon, however, the voldility under floating regimesis close to twice the volatility under pegged or
intermediate regimes (Mussa, 1986). Buit a very long horizons (four to five years), average volatility
of the red exchange rate under floating regimesis actudly dightly lower than under intermediate
regimes—essentiadly because the floating exchange rate helps offset inflation differentids.

34.  Thelower red exchange rate voldility under lessflexible regimes trandates into greater
bilatera trade among countries that share an exchange rate peg (Table 8):

Participationin a currency union (CU) is associated with increased bilaterd trade by a
factor of 1.3. This association holds for the full sample of countries, for advanced economy
to non-advanced economy (i.e., EME and developing countries) trade, the EME/DC to
EME/DC trade; it is weskest for advanced economy to EME/DC sample.

Turning to other forms of direct peg (i.e., other than currency unions), the effect on raisng
bilatera tradeis very smilar, whereas indirect pegs have little or even negative effects The
beneficid effect of acurrency union or direct peg decreases with the distance between the
trading partners. As such, pegs (or a currency union) may be particularly useful for countries
seeking greater regiond integration. %

Part of the impact of the regime sems from lower red exchange rate volatility. The effect
goes beyond the impact of lower volatility, however, since the pegged exchange rate
dummy (a fortiori, the CU dummy) is sgnificant even controlling for short-run and longer-

%" Country B and country C are said to have an indirect peg if they are both pegged to country A, but do not
explicitly peg to each other. The estimates suggest a negative impact of an indirect peg on the bilateral trade
between countries B and C, which may reflect trade diversion to country A.

% This conclusion is based on interactive distance-regime dummies, which are not reported in Table 8. Greater
distance may imply less price convergence (despite acommon currency) if countries are far apart because of the
transportation costs of goods arbitrage, implying greater real exchange rate volatility.
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term volaility.” Thislikdy reflects reduced exchange rate uncertainty (as opposed to ex
post voletility) and, in the case of a CU, lower transactions costs of acommon currency. In
addition, the volatility of the key currency exchange rates (dollar-euro, dollar-yen) itsdf has
adepressve effect on globa trade. *

Table 8. Impact of Pegged Exchange Rates on Goods and Services Trade 1/

Dep. variable: De Jure Classification De Facto Classification
bilateral exports All countries  Advanced Advanced EME/DC All countries Advanced Advanced EME/DC
Advanced EME/DC EME/DC Advanced EME/DC EME/DC
Currency union 0.240 *** 0.237 ** 0.117 0.350 0.193 ** 0.271 ** 0.108 0.324
(0.09) (0.03) (0.21) (0.29) (0.09) (0.03) (0.21) (0.29)
Direct peg (excl. cu) 0.191 ™ 0.107 0.125 ** -0.606 0.143 * 0.159 ** 0.102 * -0.069
(0.08) (0.07) (0.06) (1.06) (0.07) (0.07) (0.05) (1.06)
Indirect peg -0.095 *** -0.002 -0.025 -0.077 = -0.178 *** 0.043 ** 0.092 ** -0.185
(0.02) (0.02) (0.03) (0.03) (0.02) (0.02) (0.03) (0.02)
Short-run real exch. vol. -0.009 -0.007 0.003 -0.113 *** -0.010 -0.007 0.003 -0.118 =
(0.01) (0.01) (0.01) (0.03) (0.01) (0.01) (0.01) (0.03)
Long-run real exch. vol -0.196 ** -0.027 -0.129 ™ -0.202 *** -0.194 ** -0.027 -0.132 ™ -0.198 ™
(0.02) (0.02) (0.02) (0.04) (0.02) (0.02) (0.02) (0.04)
Distance -1.629 *** -0.425 *** -0.660 *** -2.353 -1.623 *** -0.427 ¥ -0.670 ** -2.396 **
(0.08) (0.10) (0.14) (0.12) (0.08) (0.10) (0.14) (0.13)
Volatility of G-3 currencies -0.020 ** -0.040 *** -0.018 0.003 -0.019 ™ -0.040 ** -0.017 * 0.004
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Product of country-pair GDPs 1.283 *** 0.437 *** 0.481 *** 1.153 = 1.283 *** 0.448 *** 0.481 *** 1.151 =
(0.03) (0.05) (0.04) (0.04) (0.03) (0.05) (0.04) (0.04)
Irgdppc -0.080 ** 0.770 ** 0.816 ™" -0.116 ™ -0.077 ** 0.754 ™ 0.819 ™ -0.109 ™
(0.03) (0.06) (0.04) (0.05) (0.03) (0.06) (0.04) (0.05)
Observations 157,621 7,767 64,946 84,908 157,621 7,767 64,946 84,908
Number of pairid 10,928 350 3,518 7,060 10,928 350 3,518 7,060

Source: IMF; staff estimates.

Regression shows the impact on bilateral trade of a currency union, other direct peg, or indirect peg. Countries B and C have an indirect
peg if they both peg to country A, but do not explicitly peg to each other.

Example: coefficient of 0.24 for currency unions implies that trade between two countries in a currency union is 1.27 (=exp(0.24))

times greater (i.e., an increase of 27 percent) than between two countries that do not share a currency union.

1/ Regression of bilateral trade (exports of G&NFS) on currency union, direct, and indirect peg dummies, gravity determinants

(distance and GDP), per capita GDP, short-run real exchange rate volatility (standard deviation of within-year monthly growth rates) and
long-run (three-year moving standard deviation of annual growth rates) real exchange rate volatility, and dummies (not reported) for
common language, common border, free-trade agreements, landlocked countries, common colonial relationship, current or former
colony, robust standard errors in parenthesis; asterisks indicate statistical significance at the 10(*), 5(**), and 1(***) percent levels.

* Note that long-run volatility is significant controlling for the regime but short-run volatility is not. From Figure
3, this probably reflects the much larger differencesin volatility across regimes at short horizons than at longer
horizons (so that including the exchange rate regimein the regression eliminates the independent effect of short-
run real exchange rate volatility).

® The sharp increase in uncertainty about key exchange rates as the current crisis deepened may have been one
factor behind the observed declinein international trade (though other factors, such asthe lack of trade finance,
were likely more important). For example, the forward-looking expectation of the standard deviation of changesin
the exchange rate implied by at-the-money options for the dollar-euro and the dollar-yen more than tripled from
0.1 to 0.3 between August 2008 and October 2008; over the same period, the growth of world merchandise trade
fell from 8 percent per year to-30 percent per year (Ranciére, 2009).
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Capital Flows

35. In addition to the exchange of goods and services, a stable system of exchange rates should
aso facilitate the exchange of capita among countries—but in a manner that promotes economic
and financid gtability. Capitd flows should therefore help mitigete the effects of shocks, not
exacerbate them. While afull examination of the nature and characteristics of capitd flowsis beyond
the scope of this paper, a smple metric of the consumption-smoothing effects of capitd flowsis
given by the ratio of the volatility of consumption growth to the volatility of “nationa cash flow'—
output net of investment and government consumption (see Ghosh and Ostry (1997)).* In practice,
there are two reasonswhy capitd flows may not smooth consumptior: firg, if capitd flows are
limited, including because the capita account is not open, they may be unable to fulfill this
consumption-smoothing role; second, if capita flows arein fact destabilizing—either because they
are procyclica (pogtively correlated with nationa cash flow) or because they represent an

independent source of volatility.

36. Table9 reports the average volatility (three-year centered standard deviation) of the growth
of private consumption (in congtant, loca currency prices) and of nationd cash flow (GDP minus
investment and government consumption, deflated by the GDP deflator) both expressed in per
capitaterms. Episodes of currency or financid crises are not excluded as a susceptibility to criss
might be one of the ways in which the regime adds ingtability to capita flows. Across regimes, not
surprisingly, the volatility of nationd cash flow islower for advanced economies followed by
emerging market countries with devel oping countries exhibiting the highest voldility. More
interegtingly, the ratio of consumption growth voldtility to nationa cash flow volatility is lowest for
advanced economies, with developing and emerging market economies exhibiting broadly smilar
ratios (though somewhat higher for the latter). It is also noteworthy that, across the sample, the
volaility of consumption growth is generdly greeter than the volatility of nationd cash flow,
suggesting that risk sharing isfar from perfect and that capitd flows typicaly do not help smooth
consumption.®

 Thisisrelated to, but distinct from, efficient risk-sharing in perfectly integrated global financial markets; see
Ddl’ Aricciaet a. (2008).

% |f crisis episodes are excluded, the relative volatility of consumption islower in more financially open
economies, except for emerging market countries under floating regimes.
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Table 9: Consumption Smoothing Capital Flows Under Alternative Exchange Rate Regimes

De Jure Classification

De Facto Classification

Full Sample Open Capital Account 4/ Full Sample Open Capital Account 4/
s(?c)/ s(?c)/ s(?c)/ s(?c)/
s(?c) 1/ s(?z)2/ s(?z) 3/ s(?c) 1/ s(?z)2/ s(?z) 3/ s(?¢) 1/ s(?z) 2/ s(?z) 3/ s(?c)1/ s(?z) 2 s(?z) 3/
[1] All countries
All regimes 0.05 0.06 1.35 0.04 0.05 1.33 0.05 0.06 1.31 0.04 0.05 1.29
Pegged regimes 0.06 0.08 1.25 0.05 0.07 1327 0.06 0.08 1.23 0.05 0.08 1.26
Intermediate regimes 0.04 006 129 004 006 1.22" 004 006 1.30 003 005 125
Floating regimes 0.04 0.04 1.60 0.03 0.03 1.52 0.03 0.03 1.61 0.02 0.02 1.44
[2] Advanced economies
All regimes 0.02 0.02 1.23 0.01 0.02 1.25 0.02 0.02 1.26 0.01 0.02 1.28
Pegged regimes 0.01 0.02 0.86 0.01 0.02 0.95 0.01 0.02 0.92 0.01 0.02 1.00
Intermediate regimes 0.02 0.03 1.30 0.02 0.02 1.28 0.02 0.02 1.39 0.02 0.02 1.36
Floating regimes 0.01 0.01 1.30 0.01 0.01 1.36 0.01 0.01 1.38 0.01 0.01 1.41
[3] Emerging market countries
All regimes 0.04 0.04 1.40 0.04 0.04 1.47 0.04 0.04 1.34 0.04 0.04 1.48
Pegged regimes 0.05 0.05 1.62 0.05 0.05 1.75 0.04 0.05 1.40 0.05 0.05 1.48
Intermediate regimes 0.04 0.05 1.25 0.04 0.05 1.32 0.04 0.05 1.20 0.03 0.05 1.32
Floating regimes 0.03 0.03 1.63 0.02 0.02 1.55 0.03 0.02 2.06 0.03 0.02 2.07
[4] Developing countries

All regimes 0.06 0.08 1.37 0.06 0.09 1.31 0.06 0.09 1.32 0.06 0.09 1.18
Pegged regimes 007 010 125" 007 009 135" 007 010 127 007 011 1327
Intermediate regimes 0.06 0.08 130 ° 0.05 0.09 1.08" 0.05 0.07 1.32 0.05 0.07 1.08
Floating regimes 0.07 0.07 1.81 0.06 0.06 1.72 0.07 0.06 1.67 0.06 0.06 0.95

Source: IMF; staff estimates

Ratio of volatility of consumption growth-to-volatility of national cashflow growth indicates the extent to which capital flows are consistent with consumption-

smoothing. Regression of this ratio on pegged and intermediate exchange rate regime dummies indicates whether consumption smoothing under these

regimes differs significantly from the consumption smoothing under floating exchange rate regimes (the omitted category).

1/ ?c is the growth in real consumption per capita; s(?c) is a three-year moving standard deviation, excluding cases where the exchange rate regime
changed during the three-year period

2/ National cash flow, z, is defined as z = (GDP-investment-government consumption)/GDP deflator expressed in per capita terms ?z is the corresponding
growth rate in z; s(?z) is a three-year moving standard deviation, excluding cases where the exchange rate regime changed during the three-year period

3/ Asterisks represent significance level for the rejection of the null hypothesis that the coefficients of pegged or intermediate regimes is equal to the
floating regime (omitted category) in the following regression: s(?c)/s(?z)= b0 + b1Peg + b2Int + e, with country and time fixed effects.

4/ Observations with above-median score on the IMF AREAR-based Chinn-Ito capital account openness index.
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37.  Turning to the effect of the exchange rate regime, across the full sample of countries, the
relative volatility of consumption growth is (Satisticaly sgnificantly) higher under floating regimes
compared to pegged or intermediate regimes. This suggests that capita flows under floating regimes
may be more volatile and less driven by fundamentas than under other exchange rate regimes. This
pattern holds across country income groups—except for the more financialy open developing
countries under the de facto classification. Of course, an important exception to thisfinding is crisis
episodes, with the discussion above suggesting that EMEs with open capita accounts and less
flexible regimes are more susceptible to criss, however, such crises are sufficiently infrequent that
they do not overturn the result that, on average (i.e., including both criss and non-crisis periods),
capitd flows dlow agreater degree of consumption smoothing under pegged and intermediate
regimes than under floating regimes.

38.  Why should floating regimes be associated with less consumption-smoothing capitd flows?
Asdiscussed above, red exchange rate volatility is generdly greater under more flexible regimes,
which may be both a manifestation and a cause of more volatile capita flows. The greater volatility
of capitd flows under floating regimes is likely to be reflected in greater red exchange rate voldtility,
while the redl exchange rate uncertainty deters capita flows that require longer-term red exchange
rate gability (such asforeign

Structure of Net Capital Inflows

direct In\/eﬂme’]t) |t turns out (in percent of net portfolio, direct, and other inflows)
that net portfolio investment De Jure De Facto
. Peg Int Flt Peg Int Flt
inflows (as a share of totd net
. . . . Portfolio flows
capital inflows) areindeed higher | aqvanced 455 282  37.1 435 270 384
under floati regim @(Cﬁ)t for |Emerging market 7.9 135 45.5 8.2 18.1 37.4
. ng eg S Developing 5.3 37 5.1 5.6 3.9 -1.1

developing countries under the de Direct investment

. : Emerging market 67.1 54.5 60.8 61.5 52.8 72.4
portfolio flows are not necessAily | peveloping 415 578 69.9 469 556 687
more ungtable than direct foreign

investment or other types of investment flows (or more likely to be “hot money” thet is not driven by
fundamentals), the correspondence between higher consumption volaility and this pattern of inflows
is suggestive. Overdl, though the evidence is not conclusive, capitd flows under pegged and
intermediate regimes appear to be more conducive to consumption smoothing than flows under
floating regimes.

C. Implicationsfor the Choice of Regime

39.  Theempiricd findings underscore that the optima regime depends very much on the
macroeconomic chalenges facing the country and its circumstances. Indeed, akey difference
between this paper and earlier IMF reviewsis not only its more comprehensive look at the
evidence, but dso its more nuanced message. With thisin mind, are there broad generdizations
about how a country might choose its exchange rate regime?
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40. For developing and emerging market countries that face persstent inflationary dynamics,
lack policy credibility (or inditutions and mechanisms to impart such credibility), or aretrying to
dignflate againg ahigory of high inflation, pegging the nomind exchange rate may bring sgnificant
benefits. Two points are noteworthy in this regard: fird, the inflation benefits of pegging hold even
with relatively low inflation (less than 5 percent per year, Table 3[5]); second, asinflation
differentials narrow around the globe, the
benefit from pegging to alow-inflation
anchor currency diminishes. A potentid \
nuance to this story isthat inflation s

differentids have picked up recently, but \q(\
the likdy perdastence of thisgoing o e—2

forward in unclear, and would depend
inter diaon the effectiveness of the full
gamut of economic policiesin deding
with the financid crigs, the credibility of
exit drategies, and the aftermath of the e o s s . 2w
earlier food and fud price shock.

Inflation (in percent per year)

8

41. In choosing to peg of course, countries limit their scope to adopt countercyclica policy
measures, though such congtraints may be gppropriate when policies otherwise lack credibility or
the central bank is battling entrenched expectations. Regping the credibility benefits, however,
requires aformal commitment to the peg—smply intervening in the foreign exchange market to
keep the exchange rate congtant does not suffice. In addition, aclear exception to the inflation
dividend from pegging are cases where the country faces persstently large current account surpluses
that cannot be durably serilized.

42. If acountry chooses a pegged exchange rate regime, it faces two questions. against which
currency to peg? And how hard a peg to adopt? The choice of anchor currency depends onits
expected performance (which, given the current financid turmoil and the need to unwind the massive
easing that has taken place across the mgjor currency regions, is now more uncertain) and the
country’ s trading patterns.® In light of this uncertainty, and snce most countries trade with dl of the
mgor trading blocs and would not want to |ose competitiveness through cross currency movements,
there may be acasefor basket pegs. In generd, however, basket pegs provide asmaller inflation
dividend than single currency pegs, partly because they are less transparent (especidly if the basket
is not publicly known). Therefore, if abasket peg is adopted, its weights should be publicly
announced or an established basket (e.g., SDR) should be used. As regards the “hardness’ of the
peg, while inflation performance is strongest under currency board arrangements, inasmuch as few

¥ Particular issues arise in the case of major oil producers, given the structure of the economy and the dollar
pricing of oil in world markets; see IMF (2008), Frankel (2003), Habib and Stréasky (2008), Ghosh and Kim (2007),
and Setser (2007) for adiscussion of the issues.
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regimes are truly permanent, an important consideration is the difficulty of engineering a graceful exit
from hard pegs—unless the country has a“naturd” exit such as monetary union.

43.  Turning to output growth, there appears to be no trade-off between inflation and sustained
growth: low inflation and price volatility are associated with faster output growth. Although the
evidenceis not as definitive, growth performance appears to be stronger under lessflexible
exchange rate regimes (intermediate regimes and, if overvaluation can be avoided, pegged exchange
rate regimes). Pegged exchange rates (a fortiori, currency unions) also help foster grester cross-
border trade, and could thus be particularly helpful for countries seeking closer regiond integration.
There is dso some evidence that less flexible regimes are associated with a greater share of
“consumption-smoathing” capitd flows.

44.  Themgor tradeoff in choosing ardaively inflexible versus rdatively flexible exchange rate
regime is therefore not between inflation and growth, but rather between those two measures of
economic performance on the one hand, and the ease of externa adjustment and risk of financid
crigson the other:

While not a detriment to sustained growth over the medium run, reatively inflexible regimes
seem more prone to currency and financid crises. This highlights the importance of other
country fundamentals—including the fiscal balance, level of externa debt, and reserves
coverage of short-term debt—as potentia offsets to mitigate the risk of crisisin the case where
acountry choosesto adopt ardatively inflexible exchange rate regime.

Large imbaances (deficits and surpluses) are more likely under inflexible regimes, and the
unwinding of large deficits is more costly—in terms of foregone growth—under such regimes,
this highlights the need for other adjustment mechaniams (e.g., labor market flexibility) to
address externd imbaances under such regimes.

The experience of European emerging market countries over the past few years may beilludrative
inthis regard. While many of the countries with less flexible regimes enjoyed srong growth in the
years leading up to the present crisis, they dso built up large externa imbaances, increasing their
vulnerability to abrupt and disruptive adjustment as well asto financid criss Lessflexible regimes
have dso tended to limit the scope for countercyclical macroeconomic policiesin the face of the
current globa criss.

45, Findly, large surpluses are d 0 less likely to be unwound in atimely manner under inflexible
regimes and, if they arise in countries that are systemicaly important, they are likely to amplify
systemic risks. Together with the finding that domestic performance (especidly inflation) is not
amdiorated by arigid exchange rate regime in the presence of large externa surpluses, the findings
underscore the benefits of greater exchange rate flexibility to both reap domestic economic benefits
and to reduce systemic risks.
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I11. CONCLUSIONS

46. Each member of the Internationa Monetary Fund undertakes to collaborate with the Fund
and other members to assure orderly exchange arrangements and promote a stable system of
exchange rates. Thisis served by countries adopting exchange rate regimes that best help them
address their particular macroeconomic challenges, with due regard to the stahility of the overdl
internationa monetary system.

47.  With respect to individua countries' choice of exchange rate regime, the message of the
present study is more nuanced than those of previous reviews. In particular, while the 1999 review
dressed the bipolar view of the exchange rate regime choice (either full flexibility or full commitment
to a hard peg), and the 2003 review argued even more strongly in favor of flexible arrangements for
EMEs, this study finds some important benefits from pegged and intermediate regimes for both
EMEs and developing countries. At the same time, there may be sgnificant trade-offsin adopting
such regimes, both & the individua country level and, in some cases, from the viewpoint of sysemic
stability more broadly.

48. Much of the benefit from pegged regimes appears to derive from the enhanced commitment
to astable nomina anchor offered by an explicit (de jure) peg, which resultsin lower inflation
Among emerging market countries, inflation is lower in countries with pegged regimes both reldive
to other regimes and in comparison with inflation targeters. However, countries with a pegged
exchange rate that are running large current account surpluses (perhaps dueto apeg a an
undervaued rate) actually face higher inflation, as upward pressure on the red exchangerateis
manifested viaincreases in the domestic price level. In addition, pegged regimes are associated with
very sgnificant condraints on policy activism (both fisca and monetary), suggesting thet the
additiond policy discipline required to sustain the peg comes a the cost of reduced ability to offset
shocks via other palicy tools.

49.  Theandydsdso suggests that intermediate regimes are associated with higher economic
growth in emerging markets. The channels are, however, less obvious than in the case of inflation,
reflecting broader uncertainties about what drives economic growth in this and other segments of the
IMF s membership. This being said, intermediate regimes agppear |ess prone to bouts of
overvauation that tend to undercut growth under pegged regimes, while so achieving lower
inflation and red volatility then floating regime cases.

50.  Asdressad in the IMF Articles, a stable system of exchange rates should facilitate the
exchange of goods, services and capita. Pegged exchange rate regimes unambiguoudy reduce risk
and uncertainty associated with cross-border transactions, and hence woud tend to strongly
underpin trade flows. Pegged exchange rates (a fortiori, currency unions) therefore appear
particularly useful for countries seeking greater regiond integration. Turning to capita flows, floating
regimes agppear to be associated with less fundamentals-driven financid flows than other regimes.

51. Set againg the findings that |ess flexible regimes are associated with better inflation and
growth performance is their generdly greater susceptibility to financia crisis and reduced facility in
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unwinding externa imbaances. Less flexible regimes are associated with a higher incidence of
currency crises and, in developing and emerging market countries with open capital accounts, with
greater likelihood of (home-grown) financid crises. Accordingly, countries that do choose to peg
their exchange rates, including to regp the inflation benefits, need to ensure their fundamentals are
aufficiently strong to help offset the greeter risk of criss. Findly, the empirical andlys's suggests that
lessflexible regimes tend to have larger and more persistent current account surpluses, aswell as
greater likelihood of an aorupt and more costly reversa of large deficits.

52.  What are the implications of these findings for the IMF s diverse membership? The principa
conclusion isthat—in contrast to the earlier sudies—a thorough andysis of the cross-country data
does not support any single ‘prescription” There are clear tradeoffs—rdevant from an individua
country’s viewpoint and from the standpoint of pilloversto other countries and systemic stability—
among the gods of achieving nomina sability and sustained economic growth, reducing criss risk,
eadng externa adjustment, encouraging integration, and securing broad systemic sability.
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Appendix 1
Regime classifications

1 Any empirical study of exchange rate regimes must contend with issues of regime
classfication. Early work used a de jure classfication—the regime declared by nationa authoritiesin
the IMF’'s Annual Report on Exchange Arrangements and Exchange Restrictions (AREAR).*
Theresfter, “defacto” classfications that seek to categorize the regime according to the behavior of
the exchange rate or the behavior of the central bank have been developed in the literature.®

2. The digtinction between de facto and de jure classfications is sometimes characterized as
“deeds versus words’—with the implication that de facto classfications are better, Snce deeds
presumably count for more than words. What this overlooks, however, is that the de jure
classification captures the central bank’s commitment (for example, to a peg). Asthe policy
credibility literature stresses, such commitments can affect expectations and hence economic
outcomes (just as adoption of an inflation targeting framework should affect inflationary
expectations). De jure and de facto classifications thus capture different aspects of the exchange
rate regime—and both are informative.

3. To date, however, empirica analyss has been hampered by two problems. First, the source
and methodology underlying de jure and de facto classificationsis usudly quite different, making it
difficult to judge whether different findings reflect substantive differences between de jure and de
facto classfications or smply the variety of samples and methodologies employed in different
studies. Second, relatedly, thereis little agreement between de facto classifications, with
correlations between them ranging from 0.13 to 0.4, making it hard to know whether results are
driven by genuine differences in performance across regimes or smply idiosyncrasies of the
classfication.

Regime classification used in this paper

4, To address these problems, this paper uses both the IMF s de jure and its de facto
dlassification, to capture both the stated and implemented policies of the central bank.*® The de jure

34 Ghosh, Gulde, Ostry and Wolf (1997a) use a de jure classification but separately categorize pegs with frequent parity
adjustments.

% There are mainly four de facto classifications based on measurable outcomes of the exchange rate behavior and one based
on assessing the central bank behavior. For the former type of de facto classification: (i) Ghosh, Gulde and Wolf (2003) who
base their de facto classification on the behavior of the exchangerate; (ii) Levy-Y eyati and Sturzenegger (2003) who use data
on the exchange rate, reserves, and interest rates to characterize intervention policy; (iii) Reinhart and Rogoff (2004) who use
data on the exchange rate supplemented by information on parallel market rates; and (iv) atwo-way classification by
Shambaugh (2004) who bases it on the behavior of the exchange rate against an identified reference currency. The Fund’'s de
facto classification based on the 1997 IMF system is the only classification assessing central bank behavior.

36 Until 1999, the Fund used a de jure classification. Starting in 2000, the AREAR discontinued the de jure classification and
adopted a de facto classification; it now publishes both. Babula and Otker-Robe (2002) expanded the de facto classification
for the period 1990-2000. More recently, the de jure and de facto classifications have been extended further backwards to

(continued...)
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classfication is based on self-assessment of member countries and officia statements of policy
published by the monetary authorities or recorded in the literature. The de facto classfication is
based on avariety of primary and secondary sources. The primary sourceis the information
obtained through bilaterd IMF

SJrVe”mce, Country teams regula 0,85 - Index of Similaritycblt;tsv;ti-:-fti-:-:atEizﬁi;ange Rate Regime
communication with the authorities, and {080

provision of technical assistance to ol

member countries. Supplementary 0.65

information includes press reports and ggg ]

articles, aswell as other relevant papers 10,504 [=ox e = e faco ——rer - Lvs

(such as case studies from other S T A L R B
multinationa organizations and RESRC S GRC N G G S S S

documents from economic research

firms and investment banks), and supported by an analysis of observed exchange rate and reserves
behavior and relevant indicators. Sources are weighed to determine what best explains the behavior
of the indicators. Under the assumption that exchange rate variability and flexibility are not the same,
the present system makes no a priori assumptions about the behavior of currencies under different
regimes or at different stages of market or economic development.®’

5. Usng the IMF s de jure and its de facto classification has two advantages. Firg, the
empirica results under the de jure and de facto classifications are more comparable asthey are
based on a common source. Second, the IMF s de facto classfication is lessidiosyncratic than
others—in the sense that, observation by observation, a higher proportion of the other classfications
agree with the IMF' s classfication than with any other classification—giving confidence thet the
empirica results are likely to be robust and not driven by idiosyncrasies of the classfication. Figure
1 compares the IMF s de facto and de jure classifications with other classification methods. The

IMF s classifications receive a higher consensus score, suggesting that the IMF s classifications are
more similar to the comparator classifications®

cover the period 1945-1989 (and brought up to date) by Mr. Harald Anderson (see Anderson 2009), who generously agreed
to share his data.

37 The main drawbacks of the de facto classification system are the reliance on primary sources; reliance on due diligence
which makes current (non-historical) assessments very difficult (as, in practice, most de facto reclassifications are made with
alag); and the quality and availability of primary and secondary sources (particularly for earlier periods), which makes
weighing different sources more difficult.

% The consensus score is cal culated for the Fund' s de jure and de facto classification, the Reinhart-Rogoff classification, and
the Levy-Yeyati classification. For each observation (country-year), the classification receives a score of 0.25 for each of the
other classifications that agrees with it, using athree-way categorization (pegged, intermediate, float). The Fund’s de facto
classification receives a score of 74 percent (70 percent if the de jure classification is dropped from the “ other”
classifications)—compared to around 62 percent for the Reinhart-Rogoff and Levy-Y eyati classifications. A low score means
that most other classification methods would classify that observation differently—uwhile that does not necessarily imply
that the classification is “wrong,” alow average score suggests that any empirical results obtained using such a classification
are unlikely to be robust.
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6. The IMF s de jure and de facto classfications group exchange rate regimes into eight
categories. exchange arrangement with no separate legal tender, currency board
arrangement, conventional pegged arrangement, pegged exchange rates within horizontal
bands, crawling peg, crawling band, managed float with no predetermined path for the
exchange rate, and, independently floating arrangement. For the empirical work regimes are
classfied into three categories—pegged, intermediate, and floating (Table 1).

7. Table 1 showsthe distribution of observations across the three aggregate groups for both
de jure and de facto classfications. The share of intermediate regimes is the highest and that of
floating the lowest across both classfications. Smilarly, the share of intermediate regimes has
decreased, of floating regimes has increased, and that of pegged regimes has remained broadly
congtant from 1980-89 to 2000-07 (while fdling in 1990-99) in both classfications. Pegged
regimes have increased mainly in advanced economies (as a result of the formation of the EMU),
while the share of floating regimes has increased in both advanced and emerging economies.
However, a noticeable difference between the two classficationsis the proportion of pegged and
floating regimes: the former is persigtently lower and the latter persstently higher in the de jure vis-&
vis de facto classfication. The overdl degree of correlation between the two classficationsis 0.76.

Table 1. Classification of Exchange Rate Regimes
(in percent of observations) 1/

Full Sample Sub-samples, Full Sample Sub-samples

1980-2007 1980-1989 1990-1999  2000-2007 1980-2007 1980-1989 1990-1999 2000-2007
De Jure classification De Facto classification

Pegged regimes 355 39.2 30.8 37.1 42.7 46.1 371 46.2
(1) Hard pegs 19.9 15.6 18.6 25.7 19.2 14.8 179 25.3
(2) Conventional pegs 15.6 23.6 12.2 11.4 235 31.2 19.2 20.9
Intermediate regimes 45.2 52.1 46.0 37.1 45.8 50.1 49.7 36.6
(3) Basket pegs 11.8 19.3 11.4 4.7 105 16.9 10.3 4.2
(4) Pegged within bands 10.8 15.1 10.1 7.3 6.2 8.1 75 2.7
(5) Floats with rule-based intervention 26 3.2 3.0 14 11.8 17.6 12.6 4.8
(6) Floats with discretionary intervention 20.0 14.5 215 23.7 17.3 75 193 248
Floating regimes 19.4 8.7 233 25.8 115 39 13.2 17.2
(7) Independent floats 19.4 8.7 233 25.8 11.5 39 13.2 17.2

Source: IMF, AREAR; Andersen (2009); staff estimates
1/ Total sample of de jure classification: 4,896; total sample of de facto classification 4,719
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