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Abstract:

There is a growing literature that analyzes the impact external crises have on developing
economiesn relation tothe Exchange Rate Regime (ERR) addptMostresearch has

used a traditional macro modelevaluate econometricaltije impact on GDP growth

and inflationin relation to the adopted ERFOne of the difficulties these studies

encounteis how to categoriz&RRs, because tliermal (de jure) regime statedy the
monetary authority is often nathatit does in practicetlie de facto regime).

In our view there are serious weaknesses underlying empirical tests that rely on
traditionalmacro modelsbecausenany developing economiesperience low
substitutability between imports and domestiedurction. In this paper we propose a
macremodel to represent the operative mechanisms in a procbataote of payments
adjustment thgprovides an analytical framework tcomparealternative exchange rate
regimes in Latin AmericaThe model igprediated on Post Keynesigrinciplesthat
better reflect the underlying issues developing economies experience with
substitutability We alsoproposean alternativeset of criteria to categorizeRRs,
developing a matrix of fiv@ossible regimens.



Introduct ion

The global financial crisis was sparked by the collapse di&kousing bubble
andwas quickly transmitted to the rest of the world through the deterioration of
mortgagebacked assets held lgjobal investors. The financial crisis theeiggered a
global recessioas the decline in the US econarthye Oengine of growthO for the
global economycaused a decline in wortdade.

Despite the recemrisis, there &sbeena growing literature analyzing how
external shocks generated in the advancedau@sare transmitted taleveloping
economies; with particular emphasis on evaluatinguntryOs Exchange Rate Regime
(ERR). The central question of analysisdt@enwhat type of ERR s as the best
Oshock absork@r

Most of the literature focusesm @mpirical analysis of the impact that an ERR
has on GDP growth and inflation, and econometric tests are set up using traditional
macro modelsOne of he most difficult issugto address in these studies has been
determine a way to categorize the ERIBecausehe formal (de jure) regime listed by
the monetary authority sftennot whatit does in practice (thele facto regime). In our
view there are seyus weaknesses underlying #m@pirical tes that rely on macro
models whichmay not besuitabk for developing economies, specifically related to
substitutability between inguts and domestic production.

The purpose of this papertigo-fold: first, we proposa macremodelto
represent the operative mechanisms in a process of balance of pagdpesttsent, in
order to provide an analytical frameworkdmmparealternative exchange rate regimes
in Latin Americapredicated on Post Keynesigrinciples that refleaheunderlying
issueghatdeveloping economiesxperienceavith substituability; second we proposea
set of criterigto categorize ERRs, developing a matrixfige possible regimens

1. Alternative Views on Exchange Rate Regime
The Conventional Approach

In the neoclassical perspective, in response to any change in market conditions,
internal or external, prices adjust to generate a new equilibrium. The underlying
adjustment process is fulfilled l®conomic agents maximizing profits and utilities
givenbudget constraint8Budgetrestrictions are expressedraal terms; that is,
nominal expressions are irrelevant because it is believeddkats use real values
make decisiondn the neoclassitanalysis theeal exchange rate is the price of foreign
resources, and, as with any pricas ithe mechanism thatlows and ecomay to adjust
andreach equilibrium{with theexternal sectoin this case)in fact, it is believed that
the nominal exchange rate is an expression of the underlying real exchange rate. While
it is impossible to obsertie realequilibriumexchange ratet is assumed that it is a
tendency, a long run result.

Certainly, the Neoclassicperspective accepts that thece-adjustment process
can be interrupted alistorted by the acti@of the Sate anéor market failures (like
imperfect informatiojpy butthe optimal policy is to allownarketso operate without
direct government intervention. The role of the State isampte market efficiency
(for example the State caprovideOprudentialO supervision in financial majketgith
respect to the exterhsector, traditional neoclassical economists [such as Friedman
(1953 and IMFexperts Rogoff, et al,2003] recommend an exchange rate regimen
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that lets the nominal exchange rate float freely in order to generate an equilibrium that
corresponds with theelative scarcity of international resourcébat is, a nominal

floating exchange rate regime, as an expressitimeafinderlying real exchangate is

the mechanism that equilibrates international commerce andldhpits (international
savings.

The Post Keynesian Approach: a First Look

Keynes and Post Keynesians reject the Neoclassical modelOs assumption that
agents rake decisions based upon giveal resources, especially with respect to
monetary markets: the interest rate (the price of domastrency) and the exchange
rate (the price of foreign currency) are conventional prices; they do not express scarcity.
In this perspective, economic agents are subject to uncertainty: they are not able to
make probabilistic scenasof the future, so theactions are oriented as a defense to
uncertainty; decisions are made based on some degree of optimism (animal spirits) or
convention. In a monetary economy, the interest rate is determined by the interaction of
the quantity of money and liquidity preégrces which is an expression of the state of
uncertainty, and therefore can be subject to many psychological factors and
interpretations. All else given, the interest rate will define the level of investment
spending (aggregate demand), and productiogréaate supply) wilhdjustto demand.

In this perspective nominal magnitudes are relevant because agents are restricted by
nominal budget.

From the Post Keynesian perspectibe, nominal exchange rate is also a
monetary phenmenon subject to uncertayntHarvey (1999 argueghe nominal
exchange rate is determined by the nominal movements of international capital, and
thereforecan be affect by speculative movements of these floisthis perspective,
international capital flows determine the nonhieechange rateand inturn this rate
determinedrade flows nominal movemestof capital determine the nominal exchange
rate whichdetermines the real resource movement of comnierce

Thecurrency marketare the largest in the world and unregulatedhey are
especially susceptible &peculationywhich can destabilize economies, esipdy
developing or emergingconomies. ManfPost keynesiangDavidson 2002)
recommendome type of fixed opegged exchange rate regimen (controlled by
monetary authaties) in order taeduce speculative motivatiorgmplemented with
somedirect State contradf, or tax onforeign capial, especially for short terapital
flows.

Given the expandeidtegration of the global economy, developing economies
are increasigly affected by global economic Oevents:O a sneeze in the advanced
economies can generate pneumonia in the developing economies. There is a growing
literature Calvo and Mishkin, 2003) and debate about which Exchange Régime
bestabsorbs external shike. While most Neoclassical economists would argue that a
free floating exchange rate regimen is the best shock absorber, in practiceCdome (
and Reinhart, 2002) arguethat manydevelopingcountries have developed a Ofear of
floatingO because the hotities of these countries have experienced and observed a
strong passhrough from a depreciation of the domestic currency to inflation. These
experiences have led many developing countries to pursue more rigid nominal exchange
rate mechanismsThere s also some disagreement over the optimal ERR among Post

! Harvey (2009 has also proposed various conventions that could beriampdn the determination of the
exchange rate.
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Keynesians. For exampl8mithin 001) argueghat a flexible ERR would better
offset the destabilizing effects of an external shock than a fixed ERR.

Developing Economies and the Post Keynesid&rerspective

Ferrari and de Paula (2008)mmarizehe objective of aExchange Rate
Regime in théPos Keynesian view: OEin light of Keynesian theory and taking into
account the emerging economies’ reality in today’s global world, an exchange rate
regime proposal for emerging countries with the capability to mitigate their external
vulnerability and fragility and their dependence on foreign capifalr italics], thus
making possible the implementation of domestic economic policies that would permit
macroeconomic stabilization—understood, following Keynes, as being the combination
of price stability and full employment”. (p.227)

Some PosKeynesias, Bougrine and Seccarecci (2004), based on the
assumption of high substitution from imported to nationaflpction, claim thaa
flexible exclange rate regimen is better theafixed one. It imrgued that #oating
ERR isbetterable to reduce negative impaan aggregate demand that arise from the
Balance of Bymentsaccounts For example, a decrease xperts can b@artially
offsetby an increase idomestic productiofthere is an assumed high degree of
substitutability)

Themodel constructed in this papsroriented toward Latin Americarations
andfor thesecountries as both Thirlwall 1982 andPrebisch{1950)have suggested,
the assumption dfigh substitution between imports aghoimestic prodction is
incorrect Thus, for these mians, it is difficult to argudrom a Post Keynesian
perspectivehat a flating ERRcan perform better than agged ERR. Additionally,
there are other crucial assumptions necessary to characterizéiregrican
economies, such as balance afments restrictiamand distributive conflicts, which
also havemportant effect on aggregate demand.

Thirlwall (1982, 2@3) proposed that international flows resulting from the
balance of payments represent a nominal restricinthe growth ofdeveloping
countries. These countries require foreign currency to pay for the import requirements
for growth(e.g. capital equipnmt), but thetypesof goods (natural resourcebpt these
countries arelae to export are subject tondinishing returns, and havew price and
income elasticitie$ Thus, growth in these countriasll have a nominal restriction
from the balance of payents. The key element in Thuall«sanalyss is that
international currencis a scarce resourcadsince there is ngierfect substitution
from domestic to international curm@as, it is not possible to substituteports by
domestic production; antiereforethe foreignexchangdlow that comes from exports
is limited by production and demand. This particular pattern of commerce impedes the
substitution of imports by domestic prodecti Given thidack of substitutabilitythen
shocks from theddance of payments are not setfrrecting through regbr nominal)
exchange rate movements, and adjustment camse from a decline in incontand
increasedinemploymerjtnecessary to reduce imports.

If the adjustment mechanism is a reduction in impeéhesn the nextssuels to
determine whicltlass ofcitizens must reduce impoy@and by what lev@lBased on
Kalecki, some Post &/nesiansElecker 1999 have argued that inflation is a result of
an interaction betweesosst and markups: inflation istheresult ofa distributive
conflict, which (usually) causs a reduction irthe real incomef a particular class of

2 If the sum of the elasticities for imports and exports is less than onehéhbtatshallLerner condition
does not hold, and a depreciation of the exchange rate actually worsens a trade deficit.
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individuals. In the case of a shortfajeneratedrom the balance of paymenis.g. a fall
in exports) prices, including the exchange rateug be adjustedh order tocause dhe
necessaryeduction inimports. Thus the exchange rate regima c®mplementary
element of thedjustment mechanism. In this paper we have incorporated the
assumptions of Thirlwall and Kalecki tmnstructa Fog Keynesian moden order to
analyze the impadtom external shock(like the current global crisis) on the
economies of developing countried\ second purpose dfie models to provide
criteria for evaluatingvhich ERR might operatas thebetter shok absober.

2. A Post KeynesiarM odel of ExchangeRate andBalance ofPayments
Adjustment.

The model is based on tvigpesof nominal budget restrictions: first, a balance of
payments restriction; and secotite nominal budget restrictions finree typs of
agentsor classesthe owners of national production for the domestic markets, the
owners of national production for the external markets, and labor. The objective of this
model is to analyze the nominal restrictions that Ha(t899 and Thirlwall(2003
have shownn conjunction with the distributive conflict that aridesm an income
reduction originatindrom an external shock. Based on this model, we show that the
process of the balance of payment adjustment is achieved by a combination eschang
in the exchange rate, inflation rate, and real income.

a) Income and IncomeDistribution

Let usassumein order tofocuson balance opayment relatiog) an economy
without governmentqf zero net State deficidnd nanvestment.

Y = pnCn+pre Yo+ Yx+ Yy
nominal national income, expressed in local currency
Cn domestic production for domestic markets
X: exports quantity
pn: price of domestic production for domestic markets
px: price of production foexternalmarkets(exports)
e: nominal exchange rate
Yn: nominal profitsfrom production for domestic markets
Y. nominal profitsfrom production of exports
Yw: workerOs nominal income

b) Agents budget restriction
b.1. Owners of national production for the domestic markets.

Dn = Y DG,
Dn: net balance
Gn: consumption expenditures Ofwvners of national production for the domestic
markets

Yn=mCiDYun
Gn:pncnn+anme



Y wn: Wages paid to workein production for domestic markets.
Cnn: consumption oOwnersin PDM.

Mn: owners of PDMconsumption ofmports

Pm: price of imports

b.2. Owners of export production

Dx = Y« DG«
Dx: net balance odwners of exports.
Gy : consumption expenditure$ owners of exports

Yx = XpxebYux
Gx:p10nx+Mxpme

Y wx: Nomnal amount of wages paid to worker in exports
Cnx cOnsumption oBwners ofexports.
My : owners of exportsports
b.3. WorkersO Budget
Dw = Yu DGy,
Dw: net balancef workers.
Gn : consumption expenditures of workers

Yw = Ywn + Yux
Gv=mCw+Mypne

Chw: consumgtion of workers
My : workers@mports

In order to fulfill budget restrictions, it is necessary that:
Dt=D,+Dx+Dyw=YDGC=YD(G,+ G+ Gy
Dn = 0] Ch BYun D(pn Can+ My, Pm e)

Dx = px X eDYux JE)(pn Chx + My Pm e)
Dw = W D(pn Cow + wame)

In this modelnexternal shocks representetdy changen variablesX, py, (VX =
X* pm) andpy--amounts and prices of expo#sd price of importgepresentedybdX,
dpn anddpy. Theendogenous vatides aree, p, D, + Dx. Dt is determined by the
balance opayments

c) Balance of Payments as a&tional Budget Restriction
TheBalance ofPayments can be represented as:

Mpne=Xpxe+BcebRe



M pm €: Total importexpressed in domestic currency
Bi: capital balance net result
R: Change ofCentral BankOs stock of foreign reserves

Terms are aggregated in order to obtain the net national balance:

Following Harvey (2005), & assume Bis exogenody determined by
conventions, ndby currentprices R isalso exogenous since itdetermined byhe
Centrad Bank. So the commercial deficit (XM pr), and is expression in the agentsO
balance Dtareessentially determined by R ang, But its nomnal expression in terms
of local currency will be definediso bythe exchange rate level.

A commerciatradebalance (X p= M pn) impliesthattheaggregate deficit is
zero(Dt= 0), but it does not imply that budgets of each agent are in equililfEn¥
Dx =Dy =0)because itis possible that D Dy + D, = 0. A commercial deficit
(surplus)implies thatone or moraunits have a de€it (surplus) butthesedeficitsare
the expression of capital flowexternal debthot compensatedly the Stat€R- BK).

Ourmain assumptionare thathe consumef3substitution between impsrand
domestic products isero (or close to it)and that exporters can not substitiaiea
decline inexports by production of merchandise for domestic markets. Uhdse
conditions if an external shock ithe commercial balanceccurs,(a reduction of Vx =
X px), evenif it is balanced by the government using resenvedll generate a deficit
to exportes (! Dy ). But it also creatga lack of foregn currency so the exchange rate
coud changeandother balance(D, and 0Q)) could be affected. fis is the form thathe
distributive conflict takes in our modethen there israexternal shockagents try to
awoid thar resulting deficit.

d) Worker sOBudget (Dw).

We assume that the units used to define labor contracts are in terms spefage
period (Month, week, etc), so wages are not diraatlyjnmediatelyaffected by
production. Taking into consideratidmat most Latin American countries are
characterized by high secular unemployment rates and by the strong presence of
informal markets, it is not hard to assume thdahashort runwages in nominal terms
are fixed Hence, we assume that, in the short thhe share of income that corresponds
to workers is constan¥(y,= Ywo), and we assume that workers spend all of their
income Dy = 0). In brief, we are assumingshort runin which workers have a constant
nominal budget.Consequentlyfor workesrs, if a price changes, the adjustment is made
via quantitiesthey cannot increase wages

e) Exports and exchange rate

The owner of export enterprises can not control the price of exgpartshe amount
exported X, but they use natior@lrrency for their expeliture;thus the level of the
exchange rate can compendatefluctuations in their saledenominated in local
currency (gVy)).



Let us assume that the owner of exports Imae\erselinear demand (fx) of Cn,
and a similar function fx for imports For simplicity these functiodo not include
incomeeffects.

C,.=c +a P ;"<1,
M, =m +B(Pe);#<1.

Substituting these expressionghenominal restriction of the owner of exports:

D, =eWV,-mP, -B.Pe)-Y, —P(e +a.P,)

wx

oD "D
q)l = . =VX_mxf)m_2ﬁxPnfe; : =_2ﬁxPn3
oe oe

: . V. -m.P
Itis p05|t|ve|fx2ﬁmx2m<e;#x>0

xX-m

oD
D, = X =
v,
oD
®, = *=—-(C,+2a.P
3 aP (X xn)

n

In order toanalyzethe effect of a external shockve take

oD oD oD oD oD
dD, =—*dV, + —*de+ —*+—dP + —XP,
Y de 9y P oP

wx n m

After a negative shock on,Mtheowners of exports wisto avoid a reduction in
their net bdget,andthe exchange rate céelp themin this procesdn the presence of
floating foreign currency markets, aftemggative (positivegxternal shockexporters
will experience reduction (increase) in their incom&), <0 (4D, >0), and a

reduction (increase) of the supply in fbeeign currencymarketthatcauses upward
(downward)pressureonthe exchange rate

We also have assumed thét,, =0 anddP, =0

0=0,dV_+® de+ P,dP,

We have

(Q)E de= —qi(q>2dn +®.dP)
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There is an inverseelation between the exchange rate and the nominal value of
exports.Since there is neubstitution between exports and production for domestic
marketsgexports are nat function oftheexchang rate: a external shock createdack
of foreign currencyausing aisein theexchange ratavhich allows Dy to remainat the
same leveit wasbeforetheshock.

f) The passthrough from exchange ratefluctuations to inflation

When & external shockncreaseshe exchange rate, the cost of imports valued in
local currency increaseThis increase caead todD, <0, whichthe owners of

enterprises whose production is sold in domestackets wanto avoid If they

experience a defic{surplus), thenhtey can increas@lecreaseheir prices |p,). This

result is not due to the assumption of a specific competitive regime, rather it is due to
the fact thatin increase in the exchange rate has createmminal deficifor these

owners ard the onlyway to eliminate theleficit is to increase their prices. When other
prices €, x, or w) are reduced, thesavnes will have a surplus, but exporters and
workers will have deficits thdbrce reductiorin p, or increases in er w--this is the
distributive conflict.In our model there is a specific fthatallows Dn to maintainits
pre-shock levelthere is a specific price that makéd, =0 ).

Let us assume that the owsef production for domestic markets haadinear
demand Fn, for their importsMn=m, + §,(P,e), andthere isa similar function for

workersOdomestic consumptiod, = c, +a, P, .

SinceC, b Cy, (their sales) £« + C,y, the restriction for the referred ownéx, =
Pn (ChDCh) DY wn ® My p € changes to:

Dn = P}’I[(CX + ax])n) + (CM/ + aH’pﬂ )] - YM’” - (mn + Bane)(Pme)

oD
A=—"=(x+cw)+(a, +a,)(P)?2)
P, ’
oD
A, =—"=-mnP, - B,Pre(2)
oe
TR oD oD oD oD
The total derivative isdD, = —"dP, + —"*dY,  +—"dP, + —"de
oP Y, oP de

n wn m

Based on the previous argumenmte take/D, =0,dY, =0,dp, =0, and we have:
0=AdP +A,de
That is,

(b)E.. dP = —%de

Since A, >0, and A, <0 this relation is positivean increase itheexchange
rate will causean increase in the priselomesticgoods



Prices that keep the former level of @ and Dn
Substituting equation (b) into (a),

() ()
de=-—2dV. —J(—ﬁde)
®1 ®1 A'l

We can then finde changes in e and fhatmaintain the budgets tfie ownes:

de* = ~(— ©, DA )dVy
q)l)Ll _(D3q)1)tz
And
dP* = % g
A

An increase in the exchangae (depreci#on of local currency) will produce an
increase in domestic prices, i.e. inflation.

g) Inflation and domestic consumption of national production

Cn: Cnn + Cnx + an
Since weassumd linear relations, the relatiod(Cn)/dfy) is linear.

Given the assumption that workers receive a fixed income and have a net zero
balance, when there is a change in pripese(, workers keep their budget in
equilibrium by adjusting theironsumptiorof imports.

Based orthe condlisiors of this model, Gaph 1summarizeshe adjustment
process triggered by a foreign nominal shock. A nominal reductiexports [VX)
creates a deficit on the exporterOs budget. The concomitant lack of foreign currency
pressures the ekange rate to increasket depreciation).When the depreciation
occurs the domesticonsumptiorproducer incurs a deficit, so they increase grice
($pn). Since workersO budget is constant, the increase in inflation forces workers to
reduce imports (IM,) and domestic consumptiond}y,), so thereal incomeof workers
andnational incomeareboth reduced

In this context inflation can be expresseddgs,) + (1% (e pm), where%is the
percentage of production domestic marketsut ofthetotal consumption. The
processes that generatew budget equilibriums require articulated changes in the
levels of exchange rate, inflati@nd real income.
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Graph 1: The Adjustment Process

Pn Pn

j > < CK
In the next sectiowe usethis model to evaluate different ERRS.

3. AssessingERRs within the Framework of the Model

A shock from outside will be absorbed through linked changes iexitteange
rate, in the nominal prices of domestic production (both create inflation) and in real
income.Of coursethe adjustment process is not as easy and direct as it is represented by
our model, because expectations about these varzdndsechangedy conventions
(increased optimism/pessimism), leaving rolmmspeculation.

The best ERR muaibe the one that allows the sneslidepreciationof the
national currencyand smallest decline inflation and income along thgeriod of
adjustment.An ERR @n influencehese outcomes in three ardégs1) reducing
speculative fluctuationsfohe exchange rate; 2) reducitng pasghrough from
depreciatiorto inflation to the necessary levbhteliminates the deficitin Dn, so ago
prevent the viciousycle of inflationBdeprecation (an excessive increase in e would
create an excessive increaserinvghich couldbe interpreted as sign for further
depreciationof the local currengy and3) minimizingthe reduction of real national
income. The idea ighat confidence in the ERR lets investors know that the reduction in
demand caused by the extarshock was absorbed and macroecon@mnditions are
reliable.

Under the pattern of international exchange that goveteshational commerce
in Latin Amerca, an external shodntails, inevitaly, inflation and recession. An
efficient ERR is able to control speculative movements that can worsen the situation.
So, in the current circumstances of Latin American counfoesn ERR{o bethebest
shock absdrerit musteffectively avoid speculative shocks on these three variables and
on accumulave rounds of inflatior deprecation.
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4. Effective Practice in Exchange Rate @ntrol: a Proposal for ERR
Classification

It is common to clssify exchange rate regan adixed (nosovereign currency,
monetary unions and currency boards), mixed (crawling peg with or without bands, and
conventional controlled exchange rate), and floating. These classifications are useful to
evaluate the original intention of the mongtauthority in each country to use their
international reservesan instrument to control tlexchangeate; however sometimes
the ERR in practice islifferent from the announced.

The mere factthat Central Bank accumulateinternational currencies isn
indication of intervention in the foreign cency marketsHowever, not alcountries of
Latin America have a sovereign cemcy. In fact there are two main groups of ERRs:
thosewith asovereign currengyand those without

For the group of countriesith a sovereigncurrency, we must classify the ERR
considering their real, not the announced, disposition to control the exchange rate;
however, it is also important to consider the real capacityfiieeince the exchange rate
Once we take into considdion the real capacity and disposition to alter the exchange
rate level, the effective ERR can change according to the circumstances and the
personality and ideology of the monetary authorities.

The principal problem in the adoption of an ERR is not #ygacity to control the
currency or the disposition to control it, but the difficulty to define a target level for the
exchange rate. The main obstacle to define an adequate exchange rataregdirom
the dual impact that internationaserves have oeconomic performance: first, as a
stock of international currenciethey operatesa guarantee for international debt, and
the amount of this guaranteeduces interest rates by reducitie countyOsrisk
premium; second, a high level of accumulategtrvesis can also ban indication of an
undewalued exchange rat€his could beindicative ofa competitive advantagbut, as
Thirlwall suggested, domestic production cannot substitute for importgfdaherthe
growth in exports ocapitalinflows thatcreated the reservednes little tofoster growth
of domestic industriesin these circumstances, the accuatioh of international
reservegan promotenflation and low growth(as can be shown in our moddh fact,
it is possible that an ovealueddomestic currency coulpromotenational investment
since it is less profitable to invest in financial assets denominated in foreign currencies
(Mantey 2008. Underthese conditions chetmg an ERR is not an easy tasécause
Latin American countries nedd accumulate resegs in order to present guaraggeor
their international deb&nd prevent speculative ruaganst the local currency, but the
reserveaccumulation couldesult in an undervaluatiasf the exchange ratbatreducs
growth.

*There ae three countries in Latin Americkatmade the unilateral decision to use American dollars as
their domestic currency, rejecting their own sovereign money. Our model can represent this situation by
making the exchange rate e=1 and letting import ppgeaake the place of e in the representations. The
conclusion remains the same: an external shock will trigger increases in pyiees, p (inflation), and

a reduction of real national income. The fundamental reason is simple: the lack of foreigoyciarees

a distributive adjustment. In this regime there are no instruments that the State can use to drive
expectations and to reduce or nullify speculation.
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a) ERR Indicators

Are there actions by Central Banks that allow us to determinedhgivto ERR?
In practice, many.atin America countries have moved from a fixed or peg ERR
less controlled ERR (seepfendix 1). Although these regimes do not commit to a
nominal exchange rate level, they do accumulate foreign currency; in fact, many of
these countries have accumulated significant watso of international reserves.
Consequently, this type of ERR promotes a lower value of the domestic cuo#any,
with the idea of promotingan exportled growth strategypr possibly the result is
involuntary since the rate of change of the stock of foreign reserves is determined by
financial criteria Under this type of ERR, the Central Bank influences the exchange rate
level, but lets the market determine the final levehefexchange rate. In addition, the
accumulation of foreign exchange prowsdeéentral Banks with reserves to intervene in
the case of speculative attacks.

This type of ERR is not a pure flobecausehtere areaccumulatedeserves; it is not
controlled because there is not a target exchange rate level. We caa oalatl ERR
because foreign reserves are accumulated, wdocld also indicaten underalued
domestic currencyThe level of reservedwowever,is determined by financial criteria
(usually considering the level oftarnational debt), consequenthjistype of ERRdoes
not define a specific target for the exchange rate. Additionally, the presence of reserves
itself means a potential instment against speculative attackgtie domesticcurrency,
so this ERR is also ixed because it allows regulative interventions in the foreign
exchange markets.

From the above discussion we can characterir@ixad ERR by the presenaaf
international reswes, nomrannounced exchange rate targets, and by eventual
interventions in the foreign exchange market against speculative movemewtsset,
it is possible thathe rateat whichreserve are accumulated too small toaffect the
exchange rate levelf so, then this mixed ERR iscloser to, anceffectively, a free
floating ERR. It is also possible that in a imed ERR thee are frequentegulative
interventiors by the Central Bank which are highly effective; in this céisegexchange
rate becomesffecively controlled,although theexchange rattarget is not announced.

We can quantify the impact of foreign regzaccumulation (or lossem relation to
the level of the exchange rate in order to nes@lhetheran ERR is freely floatingr
there is ineérvention (catrolled or mixed. We canalso quantify the intensity of Central
Bank interventions in order to evaluate their intention to control the exchang&/eate.
definea regulative intervention when the level of reserves and the exchange rate mov
in the opposite directiomver a given period (the édtral Bank lost international
reerves but the local currenayepreciated). Given this definition,it is possible to
quantify the numbefquarterly)of regulativeinterventionsover some measured period
of time.

b) ERRsin Relation to the Model

Our principal identity isDt=p + Dx + Dy = (RDPBy) e = (X gxBPM py) e. We
have show that an exogenous shock dhe commercial balancélVx) will produce an
D,P,4
q)lza'l - (1)3(1)1)\2

adjustment inhe exchange ratele* = —( )dV, | that will trigger inflation

dP* = —ﬁa’e* and recession. But the exchange rateatemchange in response to

"
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changes in the stock of foreign reserves or international capital, fimirs of them are
exogenous in our model.

In the previais section w discussetiow Central Banks have two main objectives
with respect tdhe accurnlation of foreign reserve$o create garant@sagainst default
(financial objectives)and to control instabilities or speculative movements in exchange
rates (exchange rate objectiveslheefore, thedecisionto adopt a ERRcanimpact
the exchange rate in these two ways:

de = ER) + I(INV)

E(R) is a function that express the impact frortheaccumulation ofnternational
currencies on the exchange rate

I(INV) is a function that represesthe capacity of the central bank to reduce
speculative movements that affect the exchange Tdterefore thetotal change in
exchange rate is

D,P,4,

de* = ~(—
(I)I/ll —CI)3CI)IAQ

)V, + E(R)+I(INV)

c) Ode factoO ERR classification

Based on theseonsiderations, we propose to classify the Ode factoO ERR using two
indicators: <
1. Effective interventiorE(R). Elasticity of the exchange rate OeO to

%Ae

International Reserves (0 = -

as an expression of the capacity of the
0

monetary authiity to modify the exchange rate level.

2. Intention tocontrol I(INV). Capacity of effective control of OexsesO or
speculative moaments in the exchange rate level, measured by the number
of inverse movements in reserves and the exchange rate.

Table 1lists the matrix of possible ERR types usings#tevo indicators.

Table 1
Exchange Rate Regimes classification
Small elasticity High elasticity

Ineffective regulation of e | ERR-1.- nearly free ERR-2.- uncontrolled

movements flotation. intervention(financial
stability goal)

Effective regulation of e | ERR-3.- controlled ERR-4 .- high and effective

movements flotation intervention (nearly to
controlled)

Note: if E(R)=0, then we define ERR as a pure floating rate re@RRO.
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- ERR-O, by definition,provides no mechanisito control external shockso it
doesnot buffer any speculative movemsas well

- ERR-1can produceystematic bulveak pressureo undervalueghedomestic
currency, but the monetary authorityinsapable (or snply it does not i) of
reducingspeculative shocks.

- ERR-2can be seen agregimewith only finarcial goals, because the reserve
accumulatiorproduce strong pessure to undervalube localcurrency but it is
not utilized to control speculative movements

-  ERR-3 could le the best option fax country wherdocal producerfiave some
opportunity tocompeten local markets against imgs (where there is some
substitutability) This is because reseraecumulation desnot havea strong
impact o the cost of importsslocal produces can importin order to export
thenslowly substitute importation§.his ERR also can operate agraadequate
shock absorber.

- ERR-4 maybe the best optidn a very specialized econonwgcausef the
ability to control theexchange rate witthescarce resouraaf international
reservesandits capacity tabsorbexternal shocks.

d) A First Test
As a first test of our methodology, we apply these criterislégico. We use data
from the Banco de Mexico data base www.banxico.gob.mx.

TC: exchage rate (pesos /dollars).
RI: stock of foreign reserves of Banco de Mexico (thousands million dollars)
INV: is a dummy variable to cash the opposite direction movements.

Dependent Variable: LOG(TC)
Method: Least Squares
Date: 08/26/09 Time: 169
Sample (adjusted): 1996Q3 2009Q2
Included observations: 52 after adjustments

Coefficient  Std. Error  t-Statistic Prob.
LOG(RI) 0.103664 0.030254 3.426406 0.0013
INV -0.022038  0.01272 -1.732603 0.0897
C 0.538736 0.147584 3.650373 0.0007
LOG(TC(-1)) 0.921989 0.134507 6.854568 0
LOG(TC(-2)) -0.31993  0.149268 -2.143321 0.0373
R-squared 0.89675 Mean dependent var 2.31254
Adjusted Rsquared 0.887963  S.D. dependent var 0.136133
S.E. of regression 0.045566  Akaike info criterion -3.24809
Sum squared resid 0.097585  Schwarz criterion -3.060471
Log likelihood 89.45034  HannarQuinn criter. -3.176161
F-statistic 102.0519  DurbinWatson stat 1.956243
Prob(Fstatistic) 0

The results aran elasticity of0.10 and an insignificantINV). For Mexicq
over this periodthe Central Bank operated in a regulatory maNneith intent to
control the exchange rate (as weOve definéd 3% of the quartersBased on this
analysisMexicowould beclassified aERR-2.
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Conclusions

We constructeca macro model to characterizatin Americancountriesby
assumingronsubstitution between domestic production and importsttareéforethe
exchange rathas littleinfluenceon expors. The model is ognted to analyze the
macroeconomic impact from a&xternalshock(indicated by a decline in exports) on the
exchange rate, inflation and income for a gimeminalbalance of paymestestriction
It incorporated threelasse®f agentdo demonstrate digbution conflicts. The model
evaluates changes over steortrun modebecausave haveassumd nominal wage
are fixed

The main conclusions are:

1. Anexternal shock necessardguse®xchange rate, inflation and real
incomeadjustments.The exchangeate by itself cannot resolve the
adjustmers.

2. Starting from a given situation Dt=Dn+Dx=BX, after a shock each agent
(specifically producerdyiesto preventa deficit on their budget Changesn
theexchange rate, price leyétn), andconsumptiorof domestic goods
respondn order to try tdkeep the budgeDn and Dxat the preshock level.
Theseadjustmergare indicative of théistributive conflictinherent in the
model

3. In our short run modetheexdiange rate cannot foster exparimport
sulstitution, sathe ERRmustfocus oncontroling speculativenovements in
theexchange rate and inflation.

4. Thecriteria for categorizingn ERR isbased onwo factors that changihe
stock of foreign reserve€entral Banks pursue two main objectives whic
affectthe stock of foreign resees afinancid objective tocreate guaranés
for the countryOsnternational debfbut the accumulation of forgm reserves
by the Central Bankould lead to undervaluing the local curren@andto
control speculativeapital flows

5. Based on thebjectives of the Central Banks, we deriwe criteriafor
categorizing ERRdhe effectiveness of interventions, as measured by the
elasticity betweethechange in thexchange rate artle change in
reserves; anthe capaity or willingness to intervenagainst speculative
movements.We proposed a Ode fac®RR classification schenwith five
ERRtypes.

6. Based on our model for Latin AmerichAgtERR that hathegreatest
capacityto absorb external shocks must be considi@he besO We
suggesthatERR-3 is optimalfor countries with some capacity to substitute
imports and fostedomestic market@andERR-4 is optimalfor nations that
are excessively specialized.

Our intention is to utilizehis model as a badier futureempirical studies using Latin
America as a test case.
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Appendix 1: Announced ExchangeRate Regimes in Latin America

In the1980s, Latin American gvernmentexperiencedigh passhrough from
exchange rate depreciat®ro inflation. As a consequee, for many countries the
preferred ERR was some type of fixed or mixed syst&ng the exchang rate as a
nominal anchar

Cuadro 1a. Esquemas cambiarios y monetariode factoen AmZrica Latina, 1999

Moneda Caja de Tipo de Banda cambiaria Flotaci—n
no convertibilidad cambio
independiente fijo
Sin meta expl'cita/
otra meta
Moneda no Panama
Independiente
Meta cambiaria Argentina Venezuela Bolivia
El Salvador Brasil
Chile
Rep.Dominicana
Ecuador
Guatemala
Jamaica
MZxico
Nicaragua
Uruguay
Costa Rica
Honduras
Meta de agregados Bolivia Colombia
Monetarios Guatemala Jamaica Paraguay
Perce
Meta de inflaci—n C h| |e
Colonjbia

Klaus SchmidtHebbelOLa Gran Transici—n de Reg’menes Cambiarios y Monetarios en AmZrica Latina@ - septierbre 2006m"#$%8&:#1($)#1(+(" -

CENTRAL BANK OF CHILE

Without sufficient reservespatrolled ERR are difficult to defenégainst
speculation Because of the inability to prevent speculative attdckisn American

countrieshave since movetward moreflexible ERFs.

Cuadro 2a. Esquemas cambiarios y monetariage factoen AmZrica Latina, 2004

Moneda Cajade Tipo de Banda cambiaria Flotaci—n
no convertibilidad cambio
independiente fijo
Sin meta expl'cita/ Argentina;
otra meta Paraguay
Rep.Dominicana
Venezuela Uruguay
Moneda no Ecuador ; El

Independiente

Salvador ; Panami.

Meta cambiaria Costa Rica
Honduras;
Nicaragua
Meta de agregados Bolivia Guatemala Jamaica

Monetarios

Meta de inflaci—n

Brasil ; Chile B
Colombia ; MZxico;
Perce

Klaus SchmidiHebbelOLa Gran Transici—n de Reg'menes Cambiarios y Monetarios en AmZrica Latina@ - septiembre 200@#8%s&#1(8)#1(+(",-
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