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1. INTRODUCTION

Many researchers agree thdullarization — a phenomenon by which residents of a country
extensively use foreign currency alongside or exstef the domestic currency — has become one of
the leading theoretical and policy debate issueh@past yearsThis debate has focused mostly on
a number of Latin-American less developed and emgrgountries; the main issue under
discussion being whether these countries shouldy fdbllarize or, instead, pursueero-
dollarization Unfortunately, as both alternatives enjoy siguaifit support by numerous economists,
the debate is far from being resolved and, indeednteniity has been increasing markedly the

recent years.

What is still somewhat overlooked by this normatiebate is the fact that most of the countries
under analysisare already partially but highly dollarized prinally as a result of severe high
inflation and currency crisis experiences in thetg&alvo, 1999). The cases of Argentina, Peru,
Uruguay and particularly Bolivia are the most vigilbnes (Savastano, 1996). What is more, even
after several years of economic stability and laflation and exchange rate depreciation rates that
followed, dollarization showed substantial levels of persistence, a phenomwhich is frequently

calleddollarization hysteresis

Many author$ regard the current monetary systems in these Gesntvhere both the foreign
and the domestic currency co-exist, as being prtoneurrency-mismatch-related risks whose
prevention could eventually make extreme regimes. {ull dollarization or, conversely,zero
dollarization) more preferable. At this junctureglthrization hysteresihas decisive effects over a
highly-dollarized nation’s desire to shift to anethmonetary regime. For instance, zéro-
dollarization is pursued, signs dfysteresisvould imply the necessity of stronger and morelgos
measures to encourage-dollarization In fact, some authors point out that if such mess are
excessively costlydollarization may have to be seen as virtualiseversible (Feige et. al., 2003).
Conversely, if full dollarization were the preferred regime, the presencehysteresiswould
probably ease the remaining steps towards it. Kedgé¢ of the causes and consequences of

dollarization hysteresig therefore a significant input into the normatilollarization debate

! See, for example, Balifio et. al. (1999), Calvad@)9 Schuler (2000) and Salvatore (2003).
2 See Balifio et. al. (1999) and Gulde et. al. (2004)
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Early economic models aollarization usually adopted a portfolio-balance approach wheze
interest rate differentials and the exchange rigkthe main factors driving the currency-choice
process among agents (Mizen & Pentecost, 1996)leVigbssibly explaining whyollarization may
have started, these models have not been ableptairxases wherdollarization persists even if
the domestic inflation is low and the interest rdiféerentials have been favouring domestic assets

for several years (Oomes, 2003). In other wordsy thil in explainingdollarization hysteresis

This document proposes two alternative phenomemxptaindollarization hysteresisnetwork
externalitiesand the so-calle@ast legacy effecfThe former implies that the benefits for a given
agent of holding a certain currency increase withuse of the same currency by other agents.rif, fo
some reason, this phenomenon favours a foreigemeyrsuch as the US dollar and becomes strong
enough, a high degree dbllarization may persist after macroeconomic stabilization desbite a
low rate of return on foreign assets. In turn, ffest legacy effecis defined as a particular
investment behaviour caused by a long memory démtoepisodes of inflation and currency crisis

caused by past monetary and fiscal mismanagemafifi(Bet. al., 1999).

This study rests in a theoretical model developgdbmes (2003), which takes into account
these phenomena to explain the dynamicsdalfarization and examine the main features of
dollarization hysteresisin short, the model shows that: r&gtwork externalitiesn the demand for
currency can generate multiple equilibria fdollarization but only the extreme cases (those
consistent with high or lowlollarization) are stable steady-states; c) the hdgharization steady-
state can be reached with sufficiently large lewdlsurrency depreciation; and d) thast legacy
effectincreases the likelihood of reaching such Hilgliarization steady-state, so the reversion of

dollarizationbecomes more difficult.

Thenetwork externalitieandpast legacy effedtypotheses will be tested for the case of Bolivia,
one of Latin America’s most severe casesdalfarization (Feige et. al., 2003). The unique inflation
and currency crisis experiences of Bolivia in tf#80s and the relatively quiet years that have
followed offer an interesting opportunity to obsenhow dollarization evolves under such
contrasting circumstances. The estimations of tbhdahwill profit greatly froma new source of

data on US dollar currency holdings in Bolivia (@rigble whose estimation has constantly been
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elusive in the empirical work odollarization) collected by the US Custom Service over the 28st

years.

The document proceeds as follows. Section 2 dissubge multiple forms afiollarization and
the main benefits and costs often attributed toDillarization hysteresisand its causes are
discussed in Section 3 using a sample of four LAtimerican economies. Section 4 presents the
model in its structural form and also derives @&dinreduced-form of it so standard econometric
techniques can be utilized next. The results ofetin@irical work using Bolivian data are presented
in Section 5. These are then interpreted and wsaddlyse some exchange rate policy implications
related to the potential desire to change the nurdellarization levels in Bolivia. Section 6

summarizes and concludes.
2. CONCEPTUAL ISSUES ON DOLLARIZATION
2.1. Definitions

In the most general senslllarizationcould be defined as a phenomenon by which resiaénts
a country extensively use a foreign currency ala®ger instead of the domestic currency (Schuler,
2000). Many authoPsstress the little consensus that has charactetfieesearch for more insightful
definitions ofdollarizationin the past decades, provided that it is possudy this phenomenon
from diverse perspectives. This section tries &sent the set of definitions that might possiblyetne

the widest agreement today.

The multiple formsdollarization may take will be examined in accordance with twajan
criteria. The first one is a theoretical approasbkogiated with the monetary services provided by a
currency. The second criterion considers the legaler status of a currency in line with a courstry’

existing laws.

a) The Monetary Services Criterion

% See, for example, McKinnon (1996), Mizen & Pen&¢d996) and Savastano (1996).
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According to this criterion, which considers theviees provided by a currencgollarizationis
the result of two related phenomena: currency #ubish and asset substitutiorCurrency
substitution (CS) occurs when foreign-currency-denominated tasaee used as a medium of
exchange and unit of account whibsset substitution(AS) occurs when foreign-currency-
denominated assets are only used as store of {iateeest bearing assets or cash). This distinction
is consistent with most of the relevant literattidcKinnon (1996) labelled this two terms “direct
currency substitution” and “indirect currency sutioston” while Gulde et. al. (2004) renamed them

as “paymentslollarization’ and “financialdollarizatior?’, respectively.

Some authofs consider it important to introduce another phenoone which usually
accompanies AS, known &ability dollarization (LD). LD refers to a situation where domestic
residents tend to borrow funds denominated in fpr&urrency. It is particularly relevant in many
less developed countries where foreign loans, niyrdanominated in foreign currency, represent a
key source of funding for their financial syster@alvo, 1999). In these cases, banks generally try
to balance their large foreign-currency-denomindiedilities by encouraging foreign-currency
lending (e.g. by offering better financial conditsfor it when compared to domestic-currency
lending) and extending it to domestic-currency eesnThus, LD generates a number of currency-
mismatch-related risks which tend to weaken theesaly of the financial systems, particularly in
episodes of significant exchange rate deprecidtaivo et. al. 2004). Given their importance, these

financial risks are discussed later on this Section

b) The Legal Tender Status Criterion

Legal tendetlis defined as currency that cannot legally besediuin payment of debt, unless an
explicit agreement to pay in a different curren@d tpreviously existed . Thus, according to this
criterion, dollarization may take three different forms. The first oneasneonly known as full or
Official Dollarization (OD), by which the foreign currency is adoptedtasunique legal tender and
the domestic currency is abandoned on a permarssig. lPanama adopted the US dollar as full

legal tender since its independence in 1904 and20@0 was considered the only independent and

4 See, for example, Calvo & Végh (1992) and Balifiak (1999) and Feige et. al. (2003).
® See Calvo (1999) and Calvo et. al. (2004).
® See the Concise Oxford English Dictionary (2004).
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sizeable country under such regime. Recently, Enué@D00), El Salvador (2001) and Guatemala

(2001) have also become fully-dollarized.

The second form is known &artial Official Dollarization (PD) where both the domestic and
the foreign currency are full legal tender and leteto freely compete for the public’s currency
preferences. According to the International Monet&und (IMF) only a dozen of countries

including Bahamas, Cambodia and Haiti are inclugteder this classificatioh.

The third and last form is frequently labelléthofficial dollarization (UD), whereby the
domestic currency is the only legal tender andutbe of the foreign currency, although authorized
for some purposes, is restricted for many othechiffer, 2000). For example, theliviano is the
only legal tender in Bolivia. Holding deposits azash in USD is permitted in this country and even
private legal contracts can be denominated anteddtt USD if the parties decide so. However,
unless previously agreed, USD can be rejectedympat of a debt. Moreover, the use of USD has
many other relevant restrictions related to tratisas with the public sector. That is, any transfer
resources from the private sector to the publitos€taxes, payments for public services and social
security) must be denominated and settlecbdtivianos® The same is also obligatory for any
transfer of resources from the public sector toptieate sector (wages of public workers, payments

for private services and subsidies).

This definition of UD will be constantly used thghout this study and especially when the
particular case of Bolivia is addressed, as ibisststent with most of the literature on this topin
effect, according to the current IMF's exchange ragime classificatiotf, UD is known to be
present in different degrees in a number of Latimefican countries such as Argentina, Bolivia,

Costa Rica, Nicaragua, Peru and Uruguay.

Before concluding this part, it is important toests the fact that only under PD or UD the

domestic monetary authority can still have someaegf monetary policy independence as long as

7 Also known asemi-officialdollarization. See IMF (2000).

8 Except for the Tax for Flying Abroad, periodicadigjusted to theddiviano- USD exchange rate. Sesvw.impuestos.gov.ho

® See for example Schuler (2000), Feige et. al.§gdamin & Ericsson (2003) and Feige & Dean (2004)

0 The classification given by IMF excludes many jgiollarized countries from the list of countrigader PD since in these the
foreign currency is not legal tender. See, for eplemMF (2000) and Fisher (2001).
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agents voluntarily choose the domestic currencgravide them with monetary services. As said
before, under OD this possibility is abandoned omeamanent basis. In the same way, the
definitions ofdollarization given by themonetary servicesriterion are relevant only under PD or

UD, since in both regimes the agents” preferencerie currency or another will tend to affect the
degree ofdollarizationin a country. Again, when OD is the prevailingireg, dollarizationin any

of its multiple forms is complete regardless ofreacy-preference considerations.
2.2. The Benefits and Costs of Official and Unofficial Dollarization

Latin-American economies are always under scrutinghe dollarization debaté;! where some
consider Bolivia as one of the strongest candidateadopt an OD regime in the near future
(Salvatore, 2003). Such debate naturally ends okirlg at the expected benefits and costs that OD

would imply for a given country.

Supporters of O often cite poor monetary and fiscal performancéscv generated or
exacerbated a large record of hyperinflations amdeacy crisis in many underdeveloped countries
as the main motivations for futlollarization In other words, OD would involve importing a
superior foreign monetary policy as well as a lowed stable foreign inflation rate (Mundell,
2003). Thus, in general, three main benefits arenafelated to OD: a) macroeconomic stability, b)
elimination of currency depreciation risk and a)aficial integration. Conversely, OD oppon&hts
cite a number of related costs such as: a) thedbsegignorage revenues, b) a higher dependency
and vulnerability against the foreign currency ea&i monetary policy, and c) the weakening of the

central bank’s capacity asrider of last resort*

This debate has continued with a number of couargmments from both sidéSwhere the
narrow range of historical experiences of OD act®@s the main reason why it is far from been
resolved. While Panama appears to be the only emmt sizeable country that can be used to

study the insights of OD, the country’s close histl, political and economic links to the US

1 See Salvatore (2003).

12 5ee, for example, Mundell (2003), Calvo (1999) Sctuler (2000).

13 See, for example, Cohen (2003), Edwards (2003)Rajas-Suarez (2003).

14 Fischer (1999) suggests that the government dlrdsal with potential banking sector problems ewender OD, via other
standard revenue sources, such as taxes.

15 See Berg and Borennzstein (2003).
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implies that any examination of this economy shoh#&l taken with care. Perhaps the recent
experiences with OD in Ecuador, El Salvador andt&uala will provide richer information to the

debate, although more time is required.

Nevertheless, it is important to note that, fropoaitive point of view, the current high levels of
UD many Latin - American countries already faceoataply benefits and costs that must be taken
into account in thelollarization debate. UD can be considered as a less drastroaiive than OD
that governments can motivate in first place ineori stop and reverse capital flights in countries
that have experienced large periods of macroecanansitability and hyperinflation. This was
indeed the case of several Latin-American coun{sash as Argentina, Bolivia, Peru and Uruguay)
where Foreign Currency Deposits (FCD) were allowette the mid-1970s to stop the fall of
deposits in domestic banks and to reverse the sharpase in Cross Border Deposits (CBD) that
took place under the episodes of high inflation Emde devaluation in that decatfdn that sense,

three main benefits can be regarded to UD:

* Re-intermediationAvailability of FCD in a country can stop and rese capital flights, since
agents may be willing to return to domestic intedliages (attracted by higher returns) only if
they can hold foreign-currency-denominated asseid avoid large depreciation and

hyperinflation risks.

* Financial Deepeningin a UD scenario, domestic banks can still expiduedt financial services
supply to compete for FCD held abroad, given tlggnés are less willing to bear domestic-
currency-related risks but could be attracted kyhéi interest rates. FCD can also facilitate

integration to the international market and redaternational financial transaction costs.

» Credibility. If FCD are allowed then theredibility of the future domestic monetary policy in the
residents’ eyes could increase, as the costs oétapnindiscipline will be higher. That is, under
any suspicion of mismanagement agents can raplaipdon the domestic currency and shift
their investment portfolios towards FCD or Forei@uarrency Cash (FCC), in which case the

control of the money supply is seriously hinderBdte that while FCD do not cover agents

16 See Balifio et. al. (1999).
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from confiscation risk, FCC (cash “under the matfg¢ can be used for this purpose, especially
when CBD are not attractive due to low internatlongerest rates or if investing abroad is either

restricted or too costly.

As said before, much of these benefits were presten the episodes of financial crisis and

macroeconomic instability were experienced by Atgen Bolivia, Peru and Uruguay in the 1970s

and 1980s. Yet the levels of UD in these counkegst firmly increasing the following years despite

the evident improvement of the economic condittbnand, consequently, introduced new

challenges to their financial sectors. More speaily, high levels of UD involve two specific types

of financial risk:

Liquidity Risk Systemic liquidity risk exists if the demand €D falls, due to an increase in
the perceived country risk (political instabilityr bank risk, and depositors convert their
deposits in foreign-currency-denominated cash amsfier them abroad. Then, unless FCD in
domestic banks are backed by sufficient liquid ifpmecurrency-denominated assets, banks may
run out of reserves and fail to honour their ligigis. The monetary authority’s lender of last
resort function is indeed designed to moderatekinid of circumstances. However, if the extent
of the bank run is large enough the authority mag aun out of international reserves. In such

case, the agents’ fears that motivated the rumshgdlace become self-validated.

Solvency Risk Partially-dollarized economies usually exhibitgtni levels of liability
dollarization (i.e. domestic-currency-earners engaging in for@grrency-borrowing) in both
the private and the public sectors. In the caséheflatter, even though public revenues are
generally denominated in domestic currency, govemts usually attempt to attract private
domestic and foreign savings to finance their fisgaficits by issuing foreign-currency-

denominated public bonds.

In such context, a large depreciation of the exghaate will undermine the domestic-currency-
earners” ability to pay-off their dollarized debts;luding those issued by the governments. The

default levels in the domestic banking sector tefid to rise and, with it, the risk of insolvency

17 Except for short periods of compulsatg-dollarizationin Bolivia, Peru and Argentina, which are discuster.
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in the future. Therefore, the country’s internaéibareditworthiness could be seriously damaged
and lead international lending to autiden stop'® thus reducing the country’s sources of
funding and aggravating its fiscal and financiasist In addition, the negative effects of a sharp
depreciation will tend to be more intense if tharshof tradable goods output (which can be

rapidly transformed into exports to supply extreefgn currency) is small.

Note that besides the above cited risks, UD alspli@® a set of costs that are similar but
logically less pronounced than those cited in thgecof OD. In other words, the greater the degree
of UD in a country, the less will be the monetawyharity’s ability to earrsegnoriagerevenues as
well as its degree of control over the effectiveney supply in the economy. Significant levels of
UD imply that the effective money supply is largean the domestic money supply and thus it

acquires an endogenous behaviour.

Overall, the UD benefits appear to have been gelevant for a set of countries aiming to
overcome large macroeconomic disorders aedntermediatetheir economies over the past
decades. Yet, its costs and in particular its edlaisks are widely present nowadays, leaving these
countries in a rather uncomfortable situation afhhvulnerability against shocks and speculative
behaviours. This is perhaps one of the main reasbgd_atin-America has been at the centre of the

dollarizationdebate over the last years.

3. DOLLARIZATION HYSTERESIS

3.1. Definition and Presencein Latin-America

Dollarization hysteresigan be defined as a phenomenon that occurs dbiéarization (in the
form of currency and/or asset substitution) incesaas a result of an increase in inflation or the
exchange rate but does not decrease when thesdblearifall (Oomes, 2003). Many authors have
recognized or at least warned about this sort tfised fact” in the Latin-Americadollarization

processes$’ To see this, Figure 1 presents the evolution eff8D to total deposits (TD) ratio and

18 See Calvo et. al. (2004).
19 See for example, Savastano (1996) and Feige. ¢20413).

10
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the inflation and exchange rate depreciation redeg\rgentina, Bolivia, Peru and Uruguay, which

are known to be experiencing the highest levetdodlarizationin the region (Feige et. al. 2003).

Figure 1: Foreign Currency Deposits to Total Deposs, Inflation Rate and

Depreciation Rate in Selected Latin-American Counties’®
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The typical symptoms oflollarization hysteresiscan be easily identified in the cases of
Argentina and Uruguay. As their domestic currenaiese rapidly losing value due to high inflation
and depreciation rates over the 1980s, domestiositeps in these countries shifted their savings
into FCD. Indeed, FCD rose sharply between 1981 H9®&B and again in 1989 in Uruguay and
between 1989 and 1991 in Argentina, as their ioftaind depreciation rates reached maximum
levels. Nevertheless, when stability was recupdrtte following years and both rates were low and
under control during most of the 1990s, the FCDf&bos kept increasing and seemed to stabilize

only at very high levels of over 80% in Uruguay desk than 60% in Argentina. In fact, due to the

2 The data on the FCD/TD ratio were collected fréwa BMF International Financial Statistics (IFS) #olivia, the IMF Country
Report 04/195 for Argentina, the Central Bank ofuPand De la Rocha (1996) for Peru and the Ceieailk of Uruguay for
Uruguay. Data on inflation and exchange rate degtiea against the US Dollar were collected from IRS.

11
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severe financial and fiscal crisis that affectedthbocountries in 1999, the ratios regained some of

their rising trends, especially in Argentina.

Only the compulsorypesoficationof FCD in 2002 disrupted the upward trend of trentioned
ratio for Argentina, although not without costlynsequences (Perry & Serven, 2084Moreover,
one might expect that, desppesofication dollarization in Argentina has remained high over the
last years, although most in the form of (F®ige et. al. 2003which cannot be captured by the
FCD/TD ratio.

Bolivia and Peru also experienced episodes of ctsopureductions in FDGhat explain the
sharp drop in their ratios during the 80s. In Bi@lj\FCD were not allowed between 1982 and 1985,
in the midst of a severe economic and politicadisrihat led the country to a record hyperinflation
unsustainable rates of exchange rate deprecidtiergefault of the public debt and an early call fo
presidential elections (Antelo, 2000). Yet, it isokvn that USD currency was still circulating in
Bolivia during this period, representing a sizadteount in real terms (Melvin 1988). Again, as the
FCD/TD ratio is unable to capture this phenomersomore appropriate measuredufllarization

will be introduced in Section 5.

Once FCD were authorized again in 1985, along witter policy measures which helped to
stop hyperinflation and the rigorous depreciatibrthe Bolivian currency against the USD almost
immediately, the FCD/TD ratio easily surpassegits1982 levels and kept rising until 1993 where
it stabilised around 96% for several years. Sir@@32it showed a slight decreasing trend, possibly
encouraged by the introduction of a tax on findrcansactions (January-2004), which has a larger

effect on transactions settled in USD than in treetded inbolivianos??

A similar succession of events took place in PEQD were banned in 1985, causing significant
capital outflows while the country was facing a ex®v economic crisis characterised by

hyperinflation, a sharp depreciation of the excleargfe and the default of the public debt (De la

2L As pesoficationwas forced using an overvalued (fixed) officiatkange rate, commercial banks were left with seirebalances
in their foreign exchange positions and depositad to absorb significant capital losses on theiirgys. See Perry & Serven (2004)
for further details.

22 All financial transaction settled in USD must ma.3% tax (0.25% since July 2005), including withvdals and deposits for FCD
of over $1000. Domestic currency deposits are fietted by this tax. Segww.impuestos.gov.ho

12
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Rocha, 1996). Once the ban was lifted in 1990 iattempt tare-monetizéhe economy, FCD rose
sharply and the FCD/TD ratio reached its maximuri989 before showing slight signs of decrease

the following years.

The evident presence dbllarization hysteresisn many Latin-American and other partially-
dollarized countries represents a significant dieskdfor traditional models afollarization (mainly
based in return rates and portfolio balance comsias), as they predict an instantaneous fall in
dollarization once the domestic inflation and the exchange ratesalso low and under control
(Oomes, 2003). New advances on this field have tbossed on two phenomena which have
proved very helpful to explain the evolutionddllarization and particularly its persistence at very

high levels. These two phenomena are the so-cpdlstllegacy effe@ndnetwork externalities

3.2. The Past Legacy Effect

The past legacyeffectcan be defined as an atypical investment behawaused by a long
memory of several important and violent episodeiigih inflation and currency and financial crises
mainly caused by monetary and fiscal mismanagen$erdh appalling policy record leads citizens’
expectations about the future stability and suatality of the domestic monetary and fiscal regimes
to be pessimistically biaséd.Therefore, UD is the result of firms and indivithiavoluntarily
choosing to use a stronger foreign currency inota@void the highly probable negative outcomes

that will affect to domestic-currency users.

However, such biased beliefs should not be perer@ize may expect that if macroeconomic
stability has been present for a reasonable peoibdime, then agents should correct their
pessimistic expectations when making investmenisitets. Nevertheless, the lengthier and more
severe the record of bad economic policy in a aguithe longer their citizens” adjustment period
will be and, accordingly, the stronger thmast legacyeffect that encourages persistence of

dollarization

23 A similar definition was given by Peiers & Wrad®97).

13
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Although not many studies are available on thisctojivere is some strong evidence suggesting
that thepast legacy effechas been common in many Latin-American counffiddsually, this
effect has been modelled by means of a so-callathet effectdefined as phenomenon where a
dependent variable reacts asymmetrically to chaimgadkey explanatory variabf@ Such concept is
clearly consistent with the notion dbllarization hysteresie the dollarizationratio is taken as the
variable that reacts to changes in the inflatide @&, alternatively, the exchange rate depreciatio
rate?® As the cases in Figure 1 show, the FCD/TD rafiosgiased sharply when these two rates rose
to unprecedented levels, thus showing a high degfesensitivity to them. However, such

sensitivity reduced noticeably once the ratesesfiaid fall and returned to low levels.

Empirically, aratchet effects usually captured through the inclusion in teneated model of a
ratchet variable defined as the maximum value over the tagears of a key independent variable
such as the inflation rate or the depreciation. ratePeiers & Wrase (1997) propose, if th&chet
variable is found to be statistically significant for a ey, it might be in fact capturing the extent
to which agents” long-term pessimistic expectatiomflected on thepast legacyeffect are
contributing in keeping the level afollarization high even after macroeconomic stabilization,

regardless of depreciation or return considerations
3.3. Network Externalities

Given its effect over the investors™ return expiotes, thepast legacy effecteems to be a
relevant factor in explaining hysteresis mostlynira financial and precautionary point of view (i.e.
the as-store-of-value function of money). Howevieseems to have no apparent relation to the use
of foreign currency for transactional purposes wheéenetwork externalitiegpproach can provide
a realistic explanation. According to this apprqawtwork externalitie®ccur when the benefits for
a given agent of holding a certain currency ina@ea#th the use of the same currency by other
agents (Oomes & Shinkevich, 2002).

24 See for example Peiers & Wrase (1997), Uribe (199@ Feige et. al. (2003).

%5 See Mongardini & Mueller (2000) and Kamin & Erioas(2003).

% Many studies includeatchet variables based on these two rates almost integefably (Mongardini & Mueller, 2000; Oomes,
2003; and Feige et. al., 2003). Both rates havébieH a high degree of co-movement during episafexisis (See Figure 1) as
they reflect the same phenomenon: the loss ofivelatlue of the domestic currency.
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An intuitive way to explain this phenomenon is byroducing the formally equivalent example
of the telephone network. The well-known benefitthe use of the telephone service exist only if
there is someone else using the same service. &hery; time a new participant arrives, the value of

the network increases for the rest of the usevgefisas for the newcomer.

A currency network works in a similar fashion. ffitially an economy is not dollarized the
domestic currency is the only well-built currenagtwork. Consequently, it will be more costly for
any agent to perform transactions in foreign cuoyeas almost no-one uses it to purchase or sell
goods. Here, a number of discouraging transactiewidching costdecome relevant for the (few)
foreign currency holders, namely, the costs of waglko an exchange office (shoe-leather cost), the
costs of learning how to use the new currency aeddsses related to the bid-offer differential as

well as the commissions often involved in moneyhexge?’

However, if some severe shock (i.e. a hyperinflatar a large depreciation) substantially
undermines the domestic currency’s ability to pdevservices as medium of exchange, a foreign-
currency trade network may emerge among domestidawts. Moreover, if the shock over the
domestic currency has been strong and lengthy énitiggalternative foreign-currency network may
in response grow continuously, implying that theuezof holding foreign currency for each member
of the network will increase as more agents pauig of it etwork externalities In other words,
an increasing aggregate level dbllarization in the economy tends to reduce a given agent’'s

marginal cost of performing transaction in forea@nrency.

Consequently, one might expect that there existeedugh level of UD from which returning to
the domestic currency becomes costly and, thereéments will have no incentive tie-dollarize
irrespective of depreciation or return rate consiiens and even after long periods of
macroeconomic stability (Oomes & Shinkevich, 2002gre, the effects of network externalities
tend to favour the recently adopted foreign-curyenetwork and work against the recuperation of

domestic-currency network even in the absencepaisalegacy effect

2" See Dowd & Greenway (1993).
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Yet the domestic currency will not be necessarlharadoned. Just as some degree of CS is

known to exist in many countrié® the existence of a bi-network system within annecoy is

perfectly feasible for many reasons: the domesircenicy network still exists and is widely-known

so can be used whenever necessary; convertibgityweden currencies allows plenty access to both

currency networks; and typically there are legatrietions imposed by governments to (partially)

restrict the use of foreign currenty.

Along with this intuition, supporters of this appoh emphasize three main features regarding

the incidence network externalities may have olrerdynamics of UD (which also can be identified

in the selected cases shown in Figure 1 above):

The functional relationship between UD and inflatior, alternatively, the exchange rate
depreciation appears to ben-linear. First, dollarization does not seem to monotonically
increase with any of these two variables: only titascreases in these variables seem necessary
to incite a rise in UD. But then, when at very highels,dollarization does not decrease even if
inflation (or depreciation) has returned to lowdksv(Oomes, 2003). Note that this approach

provides a different but fully coherent intuitiamarder to explaimlollarization hysteresis

Given the above considerations, some authors sutiggsetwork externalities may lead to two
different steady-state in the evolution of UD (Oem2003): one where UD is low and the
domestic currency has predominance over the foreigrency; and other (reached only due to
some severe shock) where UD is high and the foreignency has substantially usurped the
domestic currency’s functions in the economy. Nb& such intuition is consistent with the low
FCD/TD ratios observed during the 70s and early i&0Othe selected countries of Figure 1,
which then changed dramatically to very high lewater the severe crisis of the mid-80s and

showed high degree of persistence ever since.

A critical implication of the existence of an stgastate-equilibrium where UD is high, is that

once such state has been reached in a country the@me risk that the effect of network

28 Several estimations suggest that 40%-60% of thew@ncy is outside US. See Feige & Dean (2004).
2 See Dowd & Greenway (1993) and also Costa & Dau®e (2004).
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externaliies may lead the equilibrium to becormeeversible for practical purpose¥,
Dollarization Irreversibility is defined as a situation where the policy measueguired to
promote the shift from a higtellarization to a lowsdollarization equilibrium in a given
economy are extremely drastic, such as sharp ayrappreciations that could severely
undermine the traded sector’'s competitivenesfyrtier legal restrictions related to the use of

foreign currency, known to be highly unpopular #meatening to financial-intermediation.

Studies making a clear connection between netwadealities andlollarization hysteresis are
relatively recent and few in the empirical fieldritue (1997) presented a model where introduces the
idea of “getting used” to USD where purchases ia thirrency are subject to transaction costs that
are negatively related to what he definesdabBarization capitalor the accumulated knowledge
about using USD. However, no direct estimationhe tmodel was carried out. Peieres & Wrase
(1997) presented a similar model, where the expeeiewith dollar-denominated transactions
reduces the marginal costs of lending and borrowindpollars. Although they only estimated their
model indirectly and used a rather narrow definitid dollarization>! they were able to find some
evidence ofdollarization hysteresidn Bolivia due tonetwork externalitiesThese findings tend to
be confirmed by Reding & Morales (2004), who alsespnt and estimate a similar model for this
country. Yet, they also warn about the poor qualityhedollarizationratio (i.e. the FCD/TD ratio)

used in their estimations, a widely-known and caiticoncern that will be discussed in Section 5.

In an attempt to address all the major drawbackedadn these studies, Oomes (2003) presented
a novel approach which brings togethiee effects ohetwork externalitiesand thepast legacyto
modeldollarization using a non-linear theoretical framework. He aledved a linear reduced-form
of this model which is then estimated using newdgilable direct estimates of FCC in Russia,
derived from the Currency and Monetary InstrumeRéports (CMIRY collected by US Custom
Office and complementary data from the Central BahRussia. His estimations give supportive
evidence ofnetwork externalitieas a key explanation afollarization hysteresis in this country,

without any relevant signs of irreversibility. Avglar approach, but based arbroader definition of

%0 See Oomes (2003), Feige et. al. (2003) and Feifean (2004).

%1 Their model is based on a general equilibriumpsethere choice between informal loans (their primrthe dollarization ratio) in
foreign or domestic currency is done in a contirueay. However, their estimations are based probkit model where choices are
made in a binary fashion, thus implying the estiaraof a different model.

%2 The CMIR data will be discussed in more detaib@cttion 5.
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dollarization (i.e. including FCC and FCD), was used by Feigeaét (2003) to study UD in
Argentina. They also find supportive evidencenetwork externalitieso explainingdollarization
hysteresisin this country but, unlike the Russian case, teaggest that Argentina’s post-1990

levels of UD have become virtually irreversible.

4. AMODEL OF DOLLARIZATION

As said before, thpast legacy effecndnetwork externalitiegxplaindollarization hysteresis
from two different perspectives. The former dritke agents” expectations on the future monetary
policy and is more related to return rates and chksiderations wher&Sis the main concern. The
latter focuses on the use of currency for traneaatipurposes and, therefore, deals largely @&h
considerations. The empirical estimation to be gme=d later for the case of UD in Bolivia is based
on a novel theoretical approach developed by Oq2@83¥* where both phenomena are gathered
within a non-linear framework which depicts moréaly the dynamics adollarizatior®® observed

in practice. This model is described next.

4.1. General Considerations and Main Assumptions

Consider an economy inhabited by many agents. Tardiscrete and at =0, each agent is
randomly assigned to be either a buyer or a sefler good, whose price is normalized to unity.
Each agent who is a buyer in one period becomesdler $n the next. At each time, a buyer is
matched with a seller of the good. Buyers are stilifea cash-in-advance constraint according to
which, before being matched with a random selley theed to hold currency equal to the price of
the good. Buyers and sellers can choose betweatucting their transactions in USDn(') or in

bolivianos(m). Each payment is made fully in USD or fullybolivianos

Consider an agent who is a seller in tim¢ and a buyer att +1. The decision problem he
faces is which currency to hold after receivingrency from a random buyer atbut before being

matched with a random sellgat t +1. Thus, the currency choice of agerdturing “periodt”

%3 Inspired in the work of Brock & Durlauf (2000) apcobably in the earlier work of Downd & Greenwa®93).
% For the reasons exposed in Section 2, the termofficial dollarization and dollarization will be ad interchangeably during the
rest of the document, unless otherwise specified.
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(hereafter defined as the interval between tilmesidt +1), denoted bym D[m, mDJ, will depend

on the costs associated with each currency cheibgh in turn are conditional on the currency

choice of sellej for at timet +1 (see Table 1).

Table 1: Cost Matrix for Agent i %

My =M M, =m°
m;, =m € e+6
m;, =m’ 6 1/

If agentidecides to holdolivianosandj prefers to be paid in that currency in order todhol
bolivianosin the next period (upper left cell of the matri#)en theonly costi faces is the rate of
boliviano depreciation against the USB, But, if j prefers to hold dollars in the next period (upper
right cell), theni will face the costeand also the transaction costs associated withagxghg

bolivianosfor USD or shoe-leather co€,>®

Consider now the case where ageptefers to hold dollars. In that casej iprefers to hold
bolivianosin the next period (lower left cell of the matrixheni will only face the transaction cost
of exchanging dollars fobolivianosé@ as the depreciation cost only affetisliviano holdings.
Conversely, ifj prefers to hold USD in the next period, then thecmaof preferences for this
currency eliminates all the previous costs (lowghtr cell of the matrix). Yet, transactions made
fully in USD entail a new potential cost associatath the probability of confiscatiorof USD by

the country’s authorities, denotedy

The probability of confiscation of USD is not ireghnt in many underdeveloped countries. The
banning of FCD in Bolivia and other Latin-Americanuntries during the 80s is a good example of

that. One may expect, though, thatis generally low and becomes more relevant inoglgis of

severe economic or political distortions. In fatie model assumes thdt is sufficiently low to

* These costs are net of the price of the good itggith, as said before, is normalized to unity.
% The Oomes (2003) model also included a tax origoreurrency purchases as observed in Russia bett@3 and 2000, which is
omitted here as it does not apply for the Boliviase.
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satisfy ¢ < 26, which ensures that it will be optimal to condthe transaction in USD in this case,
given that 26 represents the shoe-leather costs involved inatteznative case where and |

decide to exchange currencies twice and perforntrédresaction irbolivianosto avoid the risk of

confiscation®’

Overall,i’s returns of holding a given currency during periancrease with the probability that

J will want to hold the same currency in periad , thus implying the existence afetwork

externalities More specifically network externalitiesn an economy with two coexisting currencies

are present when: a) agents better of holdingolivianoswhen j prefers to holdolivianosas
well, and b) agent is better of holding USD when prefers to hold USD. These two criteria are

equivalent to the following conditions, respectyel
e<d ;o Y<e+d (1)

4.2. The Law of Motion of Unofficial Dollarization

In reality, agent’s currency decision for periol must be based on the expectaliviano
depreciation during that periods (), the expected shoe-leather cost at titrel(4,,,) and the
expected confiscation risk at time- (#,,,). Moreover,i’s currency decision will also depend on
his expectations of sellgis preferences. The probability, expected ibythat any random seller
j will prefer to hold USD in period +1(i.e. he prefers to be paid in USD at tirhe1) can be
interpreted as the expected proportion of agerdtingpUSD during period + Dr, alternatively, as

the expected (unofficialjollarizationratio in the economy in periodt , fienoted byp,,, .

Consequently, using the information in Table 1 d@hd expecteddollarization ratio, it is

possible then to express the expected cost ofriphilivianosduring periodt as:

C(rn[) = (1_ pt+1)e + pt+l(e[ +9t+l) (2)

37 The assumption here is that USD can be confiscaidyl when the transaction is taking place. Thaesfon order to avoid
confiscation the buyer who holds USD will exchatigem forbolivianosto perform the payment. The seller will recebaivianos

and then exchange them back for USD. The totas#etion costs are thus given2§ .
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At this point, - p,,,) clearly represents the proportion of agents hgldinlivianosin period
t+1. Similarly, the expected cost of holding USD dgreriodt is:

(M) = - )b+ Pu@i) 3
From these conditions it is simple to predict thay cost-minimizing agent will choose to hold
USD if the expected cost of holditgplivianosis larger than the expected cost of holding USD or

c(m) >c(m’), and will choose to holbolivianosin the opposite case.

Note that the model so far may be unable to casonee other factors that also affect currency

preferences among agents, such as the confiderihe Bolivian economy, nationalistic isstfesr
others which are unobservable in practice. Twoakdeis, denoted by, and &, will be used to
represent these other unobserved (to the modéllgrpbservable to agemd factors involved in

holding bolivianosand USD, respectively. Consequently, the prolghyli that any agent will
hold USD during period will be given by:

p. =Prc(m)) +ge’ <c(m) +¢e} (@)
Where ¢ represents the measure of the effect thaind & have over the expected cost of holding

each currency. According to (4), the probabilitytttany agent will hold USD during periad
increases if the probability that the total expéatest of holdingoolivianosis larger than the total
expected cost of holding USD increases too. Fronau(8 (3) and reordering terms, equation (4) can

be written as:

P = Pr{gtm —& < ;[et - 9t+1 + (29t+1 _wtﬂ) pt+1]} %)

A standard approach to make this kind of modelshecetrically estimable, is to make an
assumption concerning the distribution of the ueokasble termsg, ands,’. A common assumption
in the discrete choice thedhyis that these two are independent and extremes \diktributed both
within and across individuals. This implies thate tidifference between the unobservable

components £’ - &,) is logistically distributed Hence, from equation (5):

% Some authors point the loss of economic sovengignthe loss of a national symbol (the domestizancy) as factors that could
affect preferences or generate some actions totaffese preferences. See Schuler (2003).
%9 See Brock & Durlauf (2001) and Oomes (2003).
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P = Ll"' exp{—;[et - 9t+1 + (29“1 _wtﬂ) pt+l]}j (6)

Equation (6) can be defined as a given agaiitest response functiagegarding his currency choice
given the social interactions (i.e. the decision of hmvolved in holding a currency, imbedded in

p..;- According to (6), the probability (conditional @p,) that agenti will hold USD increases

when the expected depreciation rate increases too. trasgrthe conditional probability decreases

when the expected risk of confiscati@,,,) increases.

The affect of the expected shoe-leather dés, is ambiguous and depends fyn. If the
expecteddollarizationratio is low (ifp,,, < 05) then an increase in this cost will lead to a decrease

inp,,, thus reducing the demand for USD. Equally, if the etguedollarization ratio is high

(P, > 05) then a raise id,,, will increase p;; and encourage the demand for USD.

Next, note that given the assumptign,, < 28,,, made earlier, equation (6) implies that, is

increasing irp,,,: the probability that any agenwill hold USD ont increases with the expected

overall dollarization ratio (i.e. thebest response functios upward-sloping). In order to find an

expression that determines the actual ovetallarization ratio,p,, it can be assumed that the
number of agents in the economy is large enougthfotaw of large numbers to hold. In that case,
the overalldollarization ratio must equal the probability that a random agent hdigB. That

isp, = p,, foralli andt.

Finally, in order to close the model, an assumption déggrthe formation of expectations must
be made. A first alternative is to assupefect foresightwhere agents completely understand the
underlying model and forecast the future values ofélevant variables. Hence, in order to predict
p, agents need to know,,, but, to predict the latter, they also need to kippwand so on. Such
assumption appears to be quite unrealistic in this easi reality agents may find problematic to

forecast futurelollarizationratios with certainty.
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A second and more plausible alternative is to assumeagfeaits have static expectations: they
predict that each variable will remain at its previous &atuch assumption seems fairly reasonable
for the cases of thdollarization ratio, the shoe-leather cost and the confiscation riskn aeality
agents may find helpful to use previous values ofethvesiables as benchmarks for their decisions.
Static expectations imply ,, = x, for all variables except for thdollarization ratio where the

relevant condition isp,,, = p,_, as agents that are sellers at timelare expected to behave in the

same way they did when they were sellers before, atttinl.*

However, this assumption seems less reasonabk fas its prediction seems to involve a more

complex set of informatiof: Moreover, in countries with large records of misezabtonomic
performance due to discretionary monetary policy (whiehof the most interest in this study), the
past legacyeffect described in Section 3.1 may also have greateénce over agents” expectations.
Thus, in order to keep the model simple but abledpial the main insights of thdollarization
process, no attempt of explicitly modelling the exchamge evolution will be made. Instead, it will

be assumed that agents believe the depreciation rate wiebactual ratés, ) with probability a
but that it may reach its maximum value of the recent pasiicheteffect reflecting fears of new

policy mismanagement or other related economic distwstgiven b, ™, with probability(l-a) .

Therefore, applying all the previous consideration® equation (6) yields an expression
defined as th&aw of motionfor UD:

p, = (1+ exp{—;[a'et +(-a)e™ -6, + (26, -y¢,) pt—l]}j (7)

This then describes how UD evolves over time, gitrenvalues of théundamentalariables:é,,

g, andy, .*?

4.3. Equilibria, Steady-States and Dynamics

40 Recall that an agent that is a seller at a giiraa becomes a buyer in the next.

4 Including, for example the domestic money supptygh, the interest rate differential between datinemnd foreign assets and the
current account position.

42 Note, incidentally, that equation (7) has the séomm as a non-linear Logistic Smooth TransitioS{IAR) model, an specific case
of theregime switchinggconometric models which allows autoregressivarpaters to change slowly over time (Enders, 2000).
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If the fundamentalvariables remain fixed, it follows from (7) thdtetdollarization ratio will
converge to asteady statdevel p’which solvesp, = p,_, for all t. If any of thefundamental

variables change, the steady state level will chatgp. The analysis will now focus in the
relationship between thaollarization ratio and the depreciation rate which is expettetde non-
linear: the ratio increases sharply with high dejatgon rates but it does not fall when depreciatio
falls. Moreover, the model will show that, for avgn depreciation rate, multiple steady-state ratios

may exist, a feature that provides an explanatioddllarization hysteresis.

The best way to illustrate this relationship is figtting equation (7) under three different

alternatives: a depreciation rate of 1@4= 0.1), no variation of the exchange rége=0), and an
appreciation of 10%e =- 0.1) In order to focus in the effect afetwork externalitiesover
dollarization, it will be assumed for now that =1 so & = e and there is noatchet effectThe rest
of the variables will be fixed af, = 025, ¢, = 001and ¢ = 0.1, arbitrary values selected in order

to satisfy the conditions faretwork externalitiegiven by (1). Figure 2 presents the resultang of

motionof thedollarizationratio for each one of the three cases.

Figure 2: Dollarization Ratio Dynamics, Equilibria and Steady-States
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The 45-degree line represents all the cases where,_,which represents the structural

dependence of this period¥llarization ratio on thedollarization ratio of the last period. Consider

first the lower curve describing the evolutionddfllarization when e, = — 0.1 This curve intersects
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the 45-degree only at point A, which depicts amiahisituation where the set of parameter values
provide a stable equilibrium point or steady-stateresponding to a low degree of unofficial

dollarization*®

Suppose now a gradual increase in the depreciatitenrepresented by an upward shift of the
curve to the case wheee =  (Ihtermediate curve in Figure 2). According to theersections with
the 45-degree line, three equilibria emerge, dehbyepointdB, C andD . However, only the lower
and upper equilibria (points B and D) are stablsteady-states while the intermediate one (foint
is unstable. This is shown more clearly in the phdsagram presented in Figure 3, which
corresponds only to the situation when=0. In this case, when thgpllarization ratio is slightly
below point C it will fall in the next period and will continuto fall until B is reached, where
p, = P, is satisfied again. Conversely, when the ratislightly aboveC, it will continuously

increase until the upper steady state D is reathed.

Figure 3: Phase Diagram for the Dollarization Ratiowhen g =0

A _
Pt Pt-1= Pt
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43 Oomes (2003) defines all points in Figure Z&sady statesvhich can be stable or unstable. However, a mocerate use of the
relevant definitions in this case would regard ¢ghpsints as stable or unstabklguilibria. Thus, only stablequilibria such as points

A, B, D and E (i.e. excluding point C, which is amstable equilibrium) should be considered as aithsteady-states.

44 Note also that when thaollarization ratio int-1 is below point B, it will increase in order touent to B; and when it is above point
D it will fall back to B. This contributes to thetion that only the outer equilibria are stablestwady-states.
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Given that the economy started out in pdinin Figure 2, the only possible stable equilibriam
steady-state to be selected when the rate of dapogcrincreases is the one given by p@ntwhere
dollarization is still low. Now, consider the case when the deftion rate continues to increase
and the curve reflecting the evolution dbllarization keeps shifting upwards. In this case,

illustrated by the upper curve wheee= 0.1, the lower and intermediate equilibria disappeat a

the economy ends up in a unique hdgilarization steady state at poiBt. More interestingly,

though, when the depreciation rate falls back,te 0 again,dollarization hardly falls and, in fact, it

stabilizes at the nearest higbilarization steady state, which in this case is given by pBint

Figure 4. The Incidence of the “Ratchet Effect” inthe Dynamics
1
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Next, to illustrate the incidence ofratchetor past legacy effeanh the dynamics consider the
previous example where=- 0dnd a = 1and another where, =-0.1, € = 06 anda = 09
S0 agents expect that a peak past depreciationfr&@% may occur again with® %brobability.

The rest of the variables will take their previaaues. Both cases are plotted in Figure 4. Clearly

the presence of thmatchet effecencourages an upward shift of the curve even théluglilomestic
currency is currently appreciating. In generalcsi® is increasing ine™, it should be expected

that the latter will increase the likelihood of cbang the highdollarization steady states, the higher

the past peak depreciation and/or the probalfllityr . )
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This is hownetwork externalitiegnd thepast legacyeffect may causdollarization hysteresis
as, even though high depreciation rates are tempaitze increase in thdollarization ratio can
become permanent. Recall, however, that only ag &sthe conditions for network externalities
given by (1) are satisfied in practice, the curdepicting the evolution oflollarization will be

upward-sloping so the described dynamics can tleep
4.4. The Linear Reduced-form Equation of the Model

The next section will try to empirically test theawe hypotheses for the Bolivian case. As said
before, the structural-form equation of the modeleg by (7) is non-linear as the relationship
between thelollarization ratio and the depreciation rate is suspected td'bis, in turn, implies a
much more complex procedure for empirical purposéswever, Oomes (2003) and otH@rs
propose to apply a very convenient logistic trameftion on equation (7) so it can be “linearized”
as follows (see Appendix 1):

ln(l_pptj = —;[a'et +1-a)e™ -6, +26, -y,) pt—l] (8)

t

Next, in order to make equation (8) estimable, s@ima assumptions are required. First, it will
be assumed that the confiscation risk is fixed dalkerentire sample period sp = q; the reasons

being the lack of data on this variable and thesibigy of getting a fair approximation of it vihe
estimation of the model.

Second, as the data on the shoe-leather cosbisialsavailable, it will be realistically assumed
that this cost decreases with tth@larization ratio. That is, as more people use USD, holding th
currency becomes less costly (i.e. tietwork externalitiehiypothesis). The shoe-leather cost will
then have the following form:

6, =1-Ap, 9)
where Ais a parameter that satisfi®s< A <1, thus ensuring that the shoe-leather cost carb@ot

negative and allowing the possibility that it canpmositive even under fullollarization Finally, an

5 Mongardini & Mueller (2000) and Feige et. al. (2)@lso use a similar transformation.
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error term, denoted by, will be included in the equation in order to eapt unobservable

variables that also affedbllarization as well as any possible measurement error indkee daking
into account all these assumptions in the modes, ossible to obtain an estimable reduced-form

equation given by:

In(l_pp‘) = —;[aq + (L= @)™ ~1+ Ap, + (2- 24P, 1) Poa) * Uy (10)
or:
1- P | _ 1 1 max , 11 1 2
Inl ——&=t | === -~ (1- + -2+ A- 1_1+*2A t—l+ t 11
n( 0 ] 5 ¢( a)e p ¢( ¢)p g Pty (11)

which, finally, can be written as:

1_
m(ppt} =B+ Bie —&™) + B& + Bypy + Bl U (12)

t

where:

1 1 1 1 1
=1 f=la BE-li BE-L@EA-g) B2
B, p B, ¢a B p B ¢(+ w), B p

A number of authors have carried out estimationsgofations similar to expression (12) to study
dollarization in many countries but without presenting any tb&oal justification of the chosen
functional form and the included explanatory vaiéaB® The main contribution of the model
presented in this study is that it provides sudhifjaation and also shows that this functionahfor
is consistent with the existence of multiple stabtpiilibria or steady-states in the dynamics of
dollarization which, in turn, can explairdollarization hysteresis Also, the structural-form
parameters from (7) can be easily recovered fraamréduced-form parameter estimates so further

inference on the former can be made.

5. EMPIRICAL EVIDENCE OF DOLLARIZATION HYSTERESIS | N BOLIVIA

5.1. The Dollarization Ratio for Bolivia

¢ See, for example, Clements & Schwartz (1993), Mu¢1994) and Mongardini & Mueller (2000).
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Bolivia provides an interesting case of UD unddfedent episodes of economic performance
over the last 30 years. The early incentivesdoltarization in this country took place when the
restrictions over USD usage were eased after 1B€8liig & Morales, 2004) and also with the
significant amount of USD-denominated internatiosammercial credits (often referred to as
petrodollarg arriving to Latin America since 1975 (SELA, 199An increasing inflation in the
late-1970s, which culminated in the 1984-1985 hiyyblation and currency crisis, gave rise a strong
trend in AS and CS which until now has revealetelisigns of reversion. Even when FCD were
outlawed and partly confiscated between 1982 ar8b,1R is known that significant amounts of
USD currency were held by residents. Estimates fideivin & Afcha (1989) suggest that when
hyperinflation reached its peak in the second guat 1985, almost 80% of the total cash holdings
were USD.

Once FCD were allowed again in September of 198%péd catch-up occurred and their
importance continued to increase the following geRresently, after 20 years of economic stability
characterized by low inflation rates, a controllexthange rate and a monetary policy largely
independent from political pressuf€snore than 90% of the domestic deposits are deratednin
USD while some estimations sustain that USD cugreepresents 35% to 50% of the residents’

total cash holding®

In this sense, it seems little advisable to igrtbeelarge role USD currency has had in Bolivia
over the last 30 years not only as a store of valuealso as medium of exchange. Hence, the
FCD/TD ratio presented in Figure 1 is not an adegjugeasure ofiollarization because it neglects
the existence of USD cash holdings among residénis, misjudging the real extentadllarization
within the country. A more appropriate UD ratio gltbthen take into account both the evolution of
AS and CS over time.

An overall measure of foreign currency in its cagpatm produce all types of monetary services
within a country has been proposed by Feige & 32a04) and is given by:

UDR = FCC+FCD
FCC+DCC+FCD+DCD

(13)

4" Title 1 of Law N° 1670, passed the®aif October of 1995. Seeww.bcb.gov.bo
8 See Orellana (1999) and CBB (2005).
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where FCC denotes the foreign currency in circoigtFCD the foreign-currency deposits, DCC the
domestic currency in circulation and DCD the domgestirrency deposits. UDR denotes the overall
UD ratio and represents the fraction of a countbr@ad effective money supply that is composed

of foreign monetary assets.

Theoretically, the UDR should be easy to estimaiegireal data. However, while the FCD,
LCD and LCC are all observable in practice; coastrusually have no data available on FCC
(Calvo & Vegh, 1992). In Bolivia, for example, tikentral Bank of Bolivia (CBB) has no precise
estimates regarding the amount of USD circulatmthe economy due to a number of factors such
as the existence of a large informal economy aedrttportant flows derived from contraband and
from the traffic of illegal drugs. Occasional enigad evidence on the evolution FCC in Bolivia has
been presented in a few studies but these oftéowetl different approaches and focused on short

periods of time, thus making difficult to collectaage span of FCC data for analytical purposes.

This study will utilise a direct estimate of FCCBolivia which could help to circumvent this
major drawback. The estimate is based on recolded fof USD between Bolivia and the US. By
US law, persons or institutions importing or expagtcurrency in amounts exceeding $10,000 are
required to file a Currency and Monetary InstrurseReport (CMIRY? These records have been
aggregated and collected by the US Custom Serinice 4977 in what is known as the CMIR data.
Although confidential, aggregate series of thesta dae occasionally available for academic

purposes only.

Some factors might affect the accuracy of thesa ftatuse in empirical work. For instance, all
unrecorded under-$10,000 shipments may represeithportant share of the total USD shipped
over time. Also, part of the currency sent to antoumight end up unrecorded in third countries via
capital outflows or tourism expenditures. Despliese deficiencies, the CMIR data are the best
long-span direct estimation of FCC currently auaagafor many countries where USD usage is

significant and a growing body of empirical workshaeen using the data to studiyllarization in

49 All the components in equation (13) must be exgedsn the same currency.
% The reporting threshold was raised from $ 5,008 10,000 in 1980. See Murray & Powell (2002).
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several countried- Even though the estimates derived from the CMIR dae surely subject to

large errors, they are likely to capture the moveie the holdings of US currency to some extent.

In order to estimate the FCC in Bolivia, the neDJ&irrency flows to this country given by the
CMIR data were cumulated over time. Melvin & Afc(E089) placed the USD currency stock at
about $65 million in 1982. Taking this as a refeerand employing the CMR data flows
backwards implies that in 1976 the FCC should Haen around $350 million. Pre-1976 estimates
were obtained due to Melvin (1988) who suggeststti USD/peso deposits ratio was growing at
an annual average of 33% between 1973 and 1976hanthis should have been indicative of the
USD/peso cash holdings ratio as well. Taking tlusam and given that data on DCC are available
for this period, allows to infer that in 1973 th€E should have been around $48 million. Figure 5
presents the evolution of the estimated FCC fop#réed 1973 to 2003.

Figure 5: Estimated FCC in Bolivia
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The FCC estimates seem moderately consistent Wéhrtajor economic and political events
that took place in the country during this peridtie increasing trend during the early-1970s might
have been related to the international credit baonhatin-America in those years (commonly
known aspetrodollarg, which stopped after a violent military takeower1979 (Melvin, 1988).

Then, the country’s poor economic performance amidtigal instability along with the financial

%1 Murray and Powell (2002) used the CMIR data taigtdollarization in Canada. Kamin & Ericsson (20@8)l Feige et. al. (2003)
used the data for Argentina and Oomes (2003) fasRu See also Balifio et. al. (1999).
%2 The CMIR data for Bolivia were shared by the Equimand Social Analysis Department of the Boliviaavernment.

31



Dollarization Hysteresis, Network Externalities attié Past Legacy Effect: The Case of Bolivia

restrictions imposed over USD usage seem to faixjglain the important reduction of FCC in the
early 1980s. Immediately after the economic andtipal recovery in 1985, FCC rose sharply,
suggesting that agents gradually recovered cordelém the economy but kept large holdings of

USD cash “under the mattress” as the domestic ¢iahsystem was probably not fully trusted yet.

What seems somewhat puzzling is the sharp dowrdbserved after the peak in 1993. An
increasing number of agents shifting their USD-deimated wealth from FCC to FCD, as
confidence in the financial system was graduallgrioning, might partly explain this behaviour but
one may suspect that potential errors in the datddcalso be affecting the accuracy of the
estimates. More reasonable is the large fall in FC@e late 1990s, as the severe economic crisis
that affected Brazil had a significant contagiofeef over Bolivia, where the economic activity

slowed down notably since 1999.

Finally, the political uncertainty related to the02 presidential elections, which also affected
the confidence in the financial sector, led FCQise remarkably. in effect, during this period the
deposits in general were reducing rapidly (demamndin intensive financial support from the CBB
as lender of last resort) but capital outflows weat as significant mostly due to the record-low
international interest rates observed over that wéech discouraged international lenditigThese
circumstances might have led residents to keep afdkeir wealth in the country but in the form of

USD cash holdings “under the mattress”.

The estimates of FCC based on the CMIR data causbd to examine its incidence in the
overall extent ofdollarization in Bolivia. Thus, utilising 1973-2004 annual dafaFCD, DCD and
DCC along with the FCC estimat&sallows calculating the UDR for a similar perioccarding to
equation (13). The estimated UDR as well as the HFODratio are presented in Figure 6. In
addition, from (13) it follows too that the differees between these two ratios would be explained
by the evolution of the FCC/TC ratio, where TOC = FCC + DCC) represents the resident’s total

cash holdings. Hence, this ratio is also preseint&gure 6.

*3 The Fed Rate was placed at record-low 1.25% vthées-month LIBOR rate reached a 1.8% (CBB, 2002).
% Data obtained from th&S. All series were converted to USD using the reipe@nd-of-the-year exchange rate.
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The Figure shows that, although in general the WHp& the FCD/TD ratio present a similar
evolution over time, some relevant differences nigstentioned. First, the FCD/TD ratio seems to
underestimate the extent dbllarization for most of the 70s, when the development in thanfcial
sector was at its lower stages, as well as in ény-80s, when restrictions on FCD were imposed,;
the reason being that this ratio neglects the pblSD currency holdings which were quite
relevant (as shown by the FCC/TC ratio, specialthe 70s). Moreover, the evidence also indicates
that over the last 20 years the FCD/TD has sligbtigrestimated the extent dbllarization in
Bolivia as the UDR (and more notably the FCC/TGodahas been consistently below the FCD/TD
ratio. This, in turn, suggests that ttellarization process in Bolivia after 1985 has taken place
principally due to the public’'s need for a relials®re of value rather than for a more efficient

medium of exchang®.

Figure 6: Dollarization Ratios for Bolivia

100%

80% -

60% -

RATIO

40%

20% -

0% ‘

(32] n N~ (] - [32] n N~ o — (32] n N~ [e)] — [92]

N~ N~ N~ N~ [e0] [e0] [ee] [e0] [e0] ()] [e)] [e)] ()] [e)] o o

[e)] ()] [e)] [e)] [e)] [e)] ()] [e)] [e)] ()] [e)] [e)] ()] [e)] o o

— — — — — — — — — — — — — — N N
‘ FCD/TD et UDR - - - -FCC/TC‘

Therefore, given the likely relevance of both ti@&destimates based on the CMIR and the FCD
in measuring the evolution and extentdufilarization in Bolivia, the more general UDR will be
used as the relevant overall unoffiailllarizationratio in the estimation of the model.

5.2. Empirical Procedure and Results

%5 Orellana (1999) gives a similar conclusion.

33



Dollarization Hysteresis, Network Externalities attié Past Legacy Effect: The Case of Bolivia

For practical purposes, equation (12) can alsoritéew as:
LNUDR= g3, + B,Dif, + ,e™ + BUDR_, + B,UDR?, +u, (14)
Where:
UDR =p,; LNUDR=[L-UDR)/UDR];  Dif, =g —e™

The Bolivian 1973-2003 annual data sources to leel urs the estimation of the model are the
following:

*+ TheUDR was estimated in the previous section.
* The depreciation rafe,), measured as the growth rate in the nominal enttefear

boliviano/dollar exchange rate, was obtained fromIES.

ax

» Theratchetvariable (€™ )is defined as the maximubwliviano depreciation rate over

the past years. The maximum and most relevanttoate place during the 1984-1985

currency crisis, reaching a remarkable 13,900%.

The first concern at this stage is to discern wérethe series that will be used in the estimation
are stationary® Standard Augmented Dickey Fuller (ADF) tests hiagen carried out for each one
of them and the results are presented in the lafiepof Table 27 According to these tests,
apparently only LNUDR is stationary. However, it @ssential to recognise the effect aberrant
observations (AOs) may have over standard unit tests. As Franses (1998) notes, neglecting
outliers (e.g. a 13,900% depreciation rate) leadsptirious findings of stationarity while neglegtin
level shifts (e.g. a shift from a lodellarizationto a higheollarization level) leads to spurious unit
roots. The failure to finding normal residuals e performed ADF tests (see the Jarque-Bera test in
Table 2) as well as the visual inspection of thteadaee Appendix 2) lead to strongly believe the

series suffer from AOs.

Consequently, two remedial measures suggesteddngs€&s (1998) were included in the auxiliary

regressions of the ADF test for each variable:iggle dummy variables for each identified major

% This analysis is not performed fJDR?, as its evolution is identical to the ond #DR, , and for & as it has been roughly

defined to be a constant value with a level shiitest=1986.
5" The number of lags in each test was determinaugusie Akaike and Schwartz criteria minimizatiorpagach. All econometric
results were computed using the Pc-Give 10.0 soéwackage for Windows.
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outlier and, b) a dummy variable to capture theslleshift, defined as being for all t > 7, where
ris the date of shift? and 0 otherwise. The asymptotic distribution of thstatisticin this case is
proved to depend only od =7/n where nis the number of observations (Perron, 1990). The

adjusted ADF test results are presented in thé pghel of Table 2.

Table 2: Unit Root Tests

Variables Standard ADF-test ADF-test Considering AG?
lags Test Statistics lags Test Statistics

Test1 Test 2

LNUDR (NI, NT) 0 -2.27* 1 -27.67* 2,69

LM (2) test - Prob(n*F) 0,8¢ 0,0C 0,0¢

Normality - Prob (JB) 0,00 0,01 0,13

DIF (I,NT) 0 -1,94 1 -21.89*

LM (2) test - Prob(n*R) 0.22 0.16

Normality - Prob (JB) 0,00 0.01

UDR (1,T) 1 -2,82 1 -3.45*

LM (2) test - Prob(n*R) 0,33 0,99

Normality - Prob (JB) 0,01 0,45

Parenthesis indicate the use of deterministic compgsr{&n= Trend, | = Intercept).

* Indicates rejection of null hypothesis of a unittrab5% significance level.
8 The 5% Critical Value calcualted by Perron (1998)d.4 (12/30) is 3.35.

According to these tests, the null hypothesis ohiaroot can be strongly rejected in the cases of
DIF and UDR, while the findings are ambiguous foNUDR. Treating the major outliers
(t =1982-19849 in the latter, along with the level shift in 19BbTest 1, gives aADF-t equal to
27.7, implying stationarity but still with non-noaiand heteroscedastic residuals in the auxiliary
regression. Treating less significant outliérs 1985 in Jest2 corrects these problems but yields a
positive ADF-t, which means that LNUDR would be explosive. In tieed of a more definite
approach, standard ADF tests were performed forstmsamples, the break date being 1985.

%8 placed at =1985 for most variables. In the caseF it was placed at =1986.
% As suggested by Enders (2004). The identifiedenstivere treated with dummy variables.
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This procedure shows that LNUDR seems stationaryhi®1985- 2003sub-sampleADF-t = -
5.4, higher than the 5% critical value of -2.96)t bhows signs of a unit root for the 1973-1984 sub
sample ADF-t = -0.1), although it must be noted that it is walbwn that a low number of
observations reduces the test's power to rejecntliiehypothesis of a unit root, so some doubts
regarding the latter result may exist. Overall,nsg@eeasonable to consider that the evidence in

favour of a unit root in LNUDR is rather weak.

In the light of these results, an estimation procedoased on Ordinary Least Squares (OLS)
seems adequate for the purposes of this analysfeasisk of finding spurious results is I6&%To
ensure this, equation (14) must to include a selwhmy variables in order to capture all the
potential distortions in the data which may advgrsdfect the accuracy of the estimates. These
dummy variables are:

» D,,, which captures the period were FCD were outlawed:

: 1fort =1982-1985
- 0 otherwise

D,,, which captures the peak of the economic and finanegs an the country:

1 fort =1984-1985
2t 0 otherwise

The results of the OLS estimation of equation (14) aesgnted in Table 3. As the lower panel of
the Table shows, no problems of non-normality or seoaletation in the residuals were found.
However, there is some evidence of heteroscedastwitich implies that the parameter estimates
are inefficient for econometric inference although stitbiased and consistefitHence,p-values
based on White’s-heteroscedasticity-consistent-staretands are reported in order to properly
analyse the significance of the variables. The resultsv ghat all the variables are statistically
significant at a 95% of confidence level and are cdyrestgjned so as to recover the structural-form

parameters.

% The unit root analysis was surprisingly overlooksdOomes (2003) and Feige et. al. (2003). Despitefact, both used OLS to
estimate the model.
®1 See Greene (1997).
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Table 3: OLS Estimation Results

Parameter Estimates
Prob(t-stat)?

Bo 5,745

(0.00)*

B1 -0,197

(0.00)**

B> -0,207

(0.00)*

Bs -15,036

(0.01)*

Ba 12,053

(0.03)*

D, 13,152

(0.00)**

D, 14,555

(0.00)*
Fitness- Adj-R? 0,99
JB Normality Test- Prob(JB) 0,65
Autocorrelation LM (2) Test - Prob(n*R) 0,43
Heterosced. White Test Prob(n*R) 0,001

a T-stat calculated using White’s Heteroscedagi@imnsistent S.E.
* (**) Indicates significance at 5% (1%).

First, a = 5,/ B, = 095 suggests that agents believe there is a 95% chiaatthe exchange rate
will replicate its last year value. Consequentlyere is a 5% probability that tHoliviano will
depreciate at a rate equal to its maximum pas{edtd . Even though no detailed modelling of the

exchange rate behaviour was intended with this hf8dais finding could be taken as indicative
evidence on the existence ofpast legacyeffectin the formation of exchange rate expectations
among agents. Second,= S, /23, = irhplies that the rate at which the shoe-leathet 0busing
USD reduces when thaollarization ratio increases is the highest possible and tiat sost would

be zero in the extreme case of fddiHlarization Finally, the estimated confiscation risk is
W=02pB,+p;+058,)! B, = 043. That is, agents who accept USD estimate a 43%cehaf

having them confiscated. While such estimate sdemsigh, it may be justified by the appalling

®2|n reality, agents might consider a wider rangerobable outcomes rather than only the peak Easediation rate.
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events occurred between 1982 and 1985, where FGP manned and partially confiscated by the

government, leaving USD depositors with consideralbital losse¥.

Figure 7: Conditions for Network Externalities
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The structural-form parameter estimates seem mtadgraonsistent with the hypothesis of
network externalities for USD usage in Bolivia. th& upper panel in Figure 7 shows, only when

the ratchet effect (€™ ) is taken into account, the condition for USD natwo

externalitiegl,,, <& + 67“1, which would then translate to:

043< 095¢ + 005¢™ +1-p,, (15)

8 FCD had to be exchange inttolivianosat an extremely overvalued exchange rate (Redingogales, 2004). In the Russian and
Argentinean cases, even though no USD confiscatamurred during the analysed periods, the estiméi€d were 3% and 9%,

respectively. See Oomes (2003) and Feige et. @D3(2
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is satisfied over the entire sample. This impliegt tan expected preference for USD by sellers has
induced a demand for USD by buyers at all timede@sion which seems to be heavily influenced
by the agents” fears of a new extreme depreciaticdhe boliviana In the absence of thatchet
effect(i.e. assuming that agents have short memory)ahdition for USD network externalities is
only satisfied for the first half of the sample amatably between 1982 and 1986, where the actual

depreciation rate was so high that holding doleais considered a dominant strategy by all agents.

In turn, the lower panel in Figure 7 shows thatebadition forboliviano network externalities,

& <@, which translates to:
095, + 005%™ <1-p,, (16)
is satisfied only for the 1973-1981 period if tlachet effect is considered. It is not satisfiedthe

rest of the sample because of the high depreciasites observed the following five years which

made it optimal for buyers to hold USD regardletshe sellers” currency preferences and, later,

because of the incidence of a very higlli*. When theatchet effects not considered the condition

holds for allt except for the high-depreciation period.

Overall, the empirical estimates confirm the existe of network externalities to explain
dollarization hysteresign Bolivia although heavily relying on the incidenthepast legacyeffect
has had on the agents’ exchange rate expectatiotie ilast 20 years. That is, in the hypothetical
absence of theatchet effectthe network externalities related to USD usagelavéend to vanish
with time. These findings are consistent with tlagion thatdollarization in Bolivia is founded
mainly on the agents’ need of a reliable storealti® and a practical hedge against high inflation
and depreciation rates, rather than on pure trénsat motives’* Therefore, while holding USD
cash for transactional purposes seems to be mediviay the agents keeping USD-denominated

interest-bearing assets for hedging purposesntlegse is probably not true.

To conclude this section, note that when a singktimation procedure is performed using the

FCD/TD ratio instead of the UDR as the relevdoliarization measure the empirical results are not

64 Similar conclusions are given by Orellana (1999 Arguedas & Requena (2000).
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as convincing as in the previous c83eFirst, the general robustness of the model and the
significance of the estimated coefficients are lolwet, even more important, the unexpected sizes
of the latter imply dubious values for the struattmodel parameters: a negative confiscation ask,
far larger than one shoe-leather cost and a prhtyadi which also exceeds one. These findings
would indicate that the use of a broader measud®ltdrization such as the UDR seems to provide
a more adequate way to capture the agents” curdtaige process whenever both transactional

and store-of-value motives are involved.
5.3. Interpretation of the Dynamics

Once more, the best way to illustrate the dynarofcthe dollarization ratio in Bolivia is by

plotting the estimated structural-form equationegioy equation (7):

b, = (1+ exp{—&; (095, + 005™ - (L= p,,) + (2* (L= p,) - 0-43)}] (17)

for several key time periods (i.e. several combdmet of e and ™). Actual data point§p,, p,,)

are also shown so the evolutionddllarization can be tracked over time. First, consider theogeri
between 1973 and 1986, depicted in Figure 8.

The estimated curves suggest thatdbkarization levels between 1973 and 1980 were part of a
mid-dollarization unstable equilibrium mostly founded on large iietatevels of FCC as FCD were
not too significant yet (see Figure 5), but whickswrobably heading to a low-dollarization steady-
state, the only achievable in the existing condgias the curve crosses the 45-degree line omly at
near-zero level (bottom left of the graph). A fisdtock on the dynamics was given by the 20%
depreciation rate in 1981 which shifted the curpsvards although with no serious implications.
However, the 161% depreciation rate observed ir2 1f8lowed by the whooping 1,200%, 2,600%
and 13,900% rates the next 3 years caused radhiftd & the curve which led the low steady-state

to disappear. Thus the higlollarization steady-state (top right of the graph) became thlg o

% No problems of autocorrelation or non-normalitythie residuals were found. Using OLS, the estimatedel is:

LDEPR=4312- 059DIF — 046e™ —18094DEPR, —12258DEPR, +6089D1-1965D2

Where DEPR denotes the FCD/TD ratio and LDEPR DEPR)/DEPR). The heteroscedasticity-consistestatisticsshow that all
the coefficients, except for the one of D2, araiicant at a 5% of significance level. The adjasE is 0.92.

40



Dollarization Hysteresis, Network Externalities attié Past Legacy Effect: The Case of Bolivia

feasible steady-state for tidellarization ratio as holding USD became a dominant strategary

agent.
Figure 8: The Dollarization Ratio Dynamics (1973 -4985)
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The fact that the actual data behaved oppositebxpected (i.e. the ratio is decreasing between
1982 and 1985 in Figure 6) can be explained byha)stvere financial restrictions imposed by the
government including the prohibition of FCD and tf® continuous capital outflows in the form of
USD-denominated cross-border deposits motivatethéyoor economic conditions in the country,
% hoth of which also had a negative effect over K€€ Figure 5). Immediately after the financial
restrictions over USD usage were removed in Septerh®85 along with several other fiscal and
monetary measures which helped to restore the edonand political stability in the country,

dollarizationequally in the form of FCD and FCC initiated meiieasing trend.

In order to stabilize the exchange rate and itseetgtions, acrawling peg regime was
introduced at the end of 1985. After a 300% deptemi rate in 1986, the regime succeeded in
bringing the depreciation rate down to less tha¥h 20e following years. However, it seems that the
regime did not succeed in eradicating tpast legacyeffect on the agents’ exchange rate

expectations formation.

€ See Antelo (2000) and Balifio et. al. (1999)
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As Figure 9 shows, thdollarization ratio increased sharply between 1986 and 1991litdesp
13%average depreciation rate. Then, even thouglatkeage depreciation fell to only 6% since
1991 the UDR kept rising until it apparently reattee higheollarization steady-state in 1998 at
about 85%, where continues until today. In face WDR kept increasing even though the FCC
holdings reduced remarkably after 1993 (see Fidirethus reinforcing the notion that agents
probably were gradually shifting their USD-denonéth wealth from cash to deposits as the
confidence in the domestic banking system (althougthin the domestic currency) was recovering
during the 908’

Figure 9: The Dollarization Ratio Dynamics (1986 -2003)
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Such behaviour should not be surprising since ®821- 1986 shocking depreciation rates,
caused by poor monetary and fiscal policies caroedby the Bolivian government, may not be
easy to forget by the public. Consequently, thentgjgeasonable fears that such episodes could
reiterate in the future will necessarily affectith@vestment decisions as well as their currency
preferences in favour of USD-denominated asseta &gdge against domestic distortions (i.e.

domestic inflation antdoliviano depreciation).

Figure 9 also suggests, however, that while ghst legacyeffect has not been completely

eradicated it might have been considerably redtizaoks to more than 20 yearslofv depreciation

67 A similar conclusion was proposed by Balifio et(2999).
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rates, thus leading the curve to continuously sHdtvnwards. In fact, the 85% steady-state
dollarization ratio seems consistent with the lower curve in Figure, wheree™ = 12i.e. an

expected maximum depreciation rate of 1,200%). Mbekess, given the current circumstances, this
steady-state still represents the only achievalibles steady-state, a feature with critical
implications for the efficacy of the policies usedorder to modify the curremollarization levels

in Bolivia, an issue which is discussed next.

5.4. Exchange Rate Policy | mplications

Whether Bolivia should fully dollarize or pursueraelollarization is part of a very intense
debate which was examined in Section 2. Given th@ympros and cons often associated with
dollarization and so little evidence, it is difficult to detemmsi with certaintywhich of these
alternatives is betté&?. Where there is some unanimity, though, is thatctireent Bolivian situation
(i.,e. a highdollarization steady-state) is not optimal as it intensifies firencial system’s
vulnerability to exchange rate movements in a odnté excessive currency-mismatches, high

levels of liability dollarizationand the central bank’s limited capacity as lerudéast resorf®

The analysis in the previous section suggeststhi@atremaining steps towards OD in Bolivia
seem to be quite straightforward. The economy haady reached a higtellarization steady-state
which could be used as the groundwork to achielledfullarization in the sense that a potential
government’s official decision to adopt such regimight not be greatly contested by the public.

However, this does not necessarily imply that Ohésbest regime for Bolivia.

In fact, a clear-cut cost-benefit analysis derivieain the proposed model, which consists in
comparing the costs associated with zsotarization to those associated with fudbllarization
(see Table 1), indicates that a higplarization steady-state is suboptimal for agents whenever

g <y (or g < 043), a condition that has held true in Bolivia foetlast 20 years if theast legacy

effectis not considered. In the same line, the CBB hadaded its full commitment to reduce the

8 See Berg & Borenztein (2003).
%9 See Balifio et. al. (1999) and Gulde et. al. (2004)
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current level of dollarization in Bolivia (CBB, 2005), citing the costs often rditited to

dollarizationas the main reasons driving this endeavour.

In this sense, it is worthwhile to examine what Baivian monetary authority could do to
reducedollarization Only exchange rate policy issues will be discdslsere as other coercion-
based approaches such as imposing taxes on USIihgmI(Russia) or prohibiting FCD (Bolivia
and Peru) have proved to work not only agatlestiollarizationbut also against the stability of the
entire financial systerf?.

Figure 10: Reducing Unofficial Dollarization in Bolivia
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Figure 10 shows that, in the hypothetical case e/&f* =0and ¢ =0 (represented by the
lower curve), the only possible stable steady-simtéhe lowedollarization one. This important
finding suggests that, despite its high levdts|arizationin Bolivia has not become irreversible in a
strict sense. If stabilization is maintained lomgpegh soe™ =0 and the current depreciation rate
is also low and under control, the Bolivian econooan spontaneously initiate a reverse phase

transition by which it gradually moves from the Imdollarization steady-state to the low-

dollarization one. Nevertheless, one may expect this proce$e tpainfully slow (a sort o$oft

0 See Oomes (2003) and Antelo (2000). Other oppitytaost-related measures designed to encoudsgdollarization (i.e.
reducing reserve requirements fooliviano-deposits, increasing the ask-bid spread in thelaged exchange rate market or
increasing the supply of inflation-indexedliviano-denominated assets) are not discussed here agdhssyond the intended scope
of this study.
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irreversibility of dollarization) as, according to the evidence presented ear&f;seems to

decrease very slowly over time and still todayuspected to be quite considerable.

Consequently, the CBB could have a leading roleorider to accelerate the reverse phase
transition. In effect, assuming thef™ =12 as suggested by the estimates of the previoumsgect
and assuming too that stabilization is firmly sirstd over time, the CBB could: a) directly induce
de-dollarizationvia temporary exchange rate appreciations; or #jda a faster reduction &,

via some efforts to recuperate the public’s confaein the domestic economic policy.

According to the first alternative, which is opéraly feasible as the CBB daily and directly

administers the country’s currectawling pegexchange rate systetha temporary appreciation of
about 40% would be necessary in order to offsetefffect of €™ and inducede-dollarization

(intermediate curve in the Figure). However, nbg the effects of such measure over the country’s

competitiveness in the international trade couldié&eastating and, thus, seems quite impractical.

Alternatively, the second option could involve axtouous strengthen of the CBB’s reputation,
mainly associated with its independence from praitpressures and a responsible management of

the country’s monetary policy, so the public’'s ddafhce in the financial system can be fully
restored and, thug™ can be gradually reducétlYet, applying this approach alone will probably

represent a much slower progress towardsdolarization and also will be difficult to measure
given the high degree of subjectivity involved.

Given these considerations, a combination of bg@br@aches may then be more feasible in

order to reach a lowlellarization steady-state. For example, assuming an hypothetsa where
" =5 (due to an increase in the public’s confidencdy eequires an initial appreciation of 5%

(upper curve in the Figure) which needs to be maaed until the actual UDR is below the

intermediate, unstable equilibrium level (not shawithe Figure but probably placed at about 40%

"L Seewww.bcb.gov.bo
2 proboliviano media campaigns may also be helpful for this psepo
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as in the 1976-1981 period) so it can spontaneouwsiytinue decreasing towards the low-

dollarization steady-state.

6. SUMMARY AND FINAL REMARKS

The results obtained from the empirical work présenin this paper in order to explain
dollarization hysteresig Bolivia give strong evidence of the relevant¢he so-callegast legacy
effectwhile the importance ohetwork externalitieseems to rely deeply on the presence of the
latter. This would imply that, whildollarizationin Bolivia has been highly persistent, there isiso
evidence suggesting that it has not become strigttyersible. Indeed, the condition that ensures
the existence of USD network externalities is fotmdbe strongly rooted in the incidence {reest
legacy effecthas on the formation of exchange rate expectatibhs also seems to support the
notion thatdollarization in Bolivia is more associated with the agents'dnfe a reliable store of

value rather than a medium of exchange, in whietbtlivianostill has a primary role.

The use of the UDR as the relevaoilarization ratio in the estimation procedure proved to be
adequate given the general robustness of the dgtimé#éhe reasonable sizes and expected signs of
the estimated coefficients, which led to find redi values for the structural-model parameters.
These results contrasted with the unconvincing eattler unrealistic values found when the
commonly used FCD/TD ratio was includétis would suggest that the use of a broader measur
of dollarization such as the UDR seems more adequate in refleiim@gents” currency-choice

process associated with both transactional and-stievalue purposes.

The empirical results also suggested that, whateasemaining steps towards and OD regime
appear to be somewhat straightforward, a fully-cattechde-dollarizationprocess will probably be
very slow as it is necessary to consistently redheeincidence of thpast legacy effeabver the
public’'s exchange rate expectations. In fact, th@ence indicated that this effect has been
gradually fading out, possibly due to 20 yearseaétive economic stability, but still seems to be

quite significant, implying that agents continué€remember” the shock despite such a long time.
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Finally, this study showed that if reaching a IdeHarization steady-state represents the main
objective (as recently stated by the CBB and atseuggested by the benefit-cost analysis derived
from the estimated model), combining moderate teanyoexchange rate appreciations which do
not affect the country’s competitiveness in tradghwa continuous strengthen of the CBB’s
reputation regarding its independence from polifwassures and a responsible management of the
monetary policy, can help to accelerdedollarizationand thus achieve a lodsllarization steady-

state in a faster and less costly way.
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APPENDIX 1: LOGISTIC TRANSFORMATION OF EQUATION (7)

Consider equation (7):
1

P =
1+ exp{—;(aq + (1_a)etmax - et + (Zet —414) pt—l)}

Which can be written as:
1
1+exf 8}

Where:

P =

E —;(aq + (- )™ -6, + (26, ~4,) P..r)

Now, subtracting £1) from both sides of the equation, multiplying thémy (-1) and reordering

terms:

_exp()
1+exp(B)

Dividing both sides byp, and recalling equation (7):

— B

1-p, _ exp(5) _
b rep@) trepE) PP

Finally, applying natural logarithms to both sidek the equation and recalling the following

logarithm properties: ana* = xIlna; and b)Ine=1, yields:
In(—l_ P J =B
P
Or:
1_ 1 max
In(—"t} == (@ + Q- @)™ =6, + 26, ~¢)P.)

t

Which is the log-linear representation of equafion as presented in equation (11).
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APPENDIX 2: VARIABLES INCLUDED IN THE EMPIRICAL PRO CEDURE
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