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Abstract

Basad on the dgnificance of a Minimum Vaiance Portfolio (MVP) for the underganding of
dollarization equilibria, a ggnificant srand of the debate concerned with the driving forces
behind this phenomenon has focused on andyzing the determinants of the reative voldility of
inflation vis-avis red depreciaion. This andyss contributes in the identification of those
factors by extending the basc CAPM formulation via the introduction of credit risk that is
directly linked to the shock that determines red returns for dollar denominated assts
unanticipated shifts in the red exchange rate. We show this ingredient can end up dtering the
perceived rdative voldility of peso and dollar assets in a way that fuds financid dollarizetion
(by increesing the reative hedging opportunities offered by the latter). We cdibraie our mode
usng Pewvian data for the period 19982004, and its predictions show a better fit with
obsarved financid dollarization ratios than those of the basc CAPM modd.
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1 Motivation

While the term “dollarization” is broad enough to cover the process by which the naiond
currency is subdtituted by a foreign one in any of its three functions, it must be stressed tha the
ealy literature on the topic> was particularly concerned with the role of money as a means of
exchange and, thus, dollarization was regarded as a currency subditution phenomenon. Under
this scenario, one could dam that dollarization complicates and could utimady render
monetary policy as ingffective due to the indability of money demand. Clearly, this argument
proves paticularly reevant when the phenomenon behind the term “dollarization” is currency
subdtitution, and when mongtary policy is implemented by targeting some narrow monetary
aggregate.

Despite the presence of severe data redtrictions when it comes to account for cash holdings in
foreign currency, empiricd evidence points towards a ggnificant reduction of the currency
ubgtitution phenomenon in most emerging economies during the last decade. On the other hand,
indicators which rdy on less liquid asts (like the share of bank deposts in foreign currency in
broad money) have shown a postive evolution®. In the light of this evidence, the center of
atention in the dollarization literature has shifted from the early concept of currency substitution,
to privilege the role of money as a store of vaue under the concept of “asset subgtitution”. By
asset subgtitution we understand the process ty which the local currency is rgjected as a dtore of
vaue leading to “financid dollarization”, namely, the holding by resdents of foreign currency
denominated assets and liabilities (Levy Yeyat (2003 and 2004)).

To the extent that our emphasis when taking about “dollarization” has changed, the reasons that
judify our concarns regarding this phenomenon aso require a revison. While empiricd evidence
regarding the consequences of financid dollarizetion on the effectiveness of monetary policy

2 See Calvo and Vegh (1997) for acomprehensive survey on this topic.

% See Reinhart, et al. (2003) for an excellent survey on the evolution of dollarization in the developing world. By means of a
broad measure of dollarization, they conclude that both the degree and incidence of this phenomenon have increased
significantly over the last two decades. On the other hand, and via an indirect measure based on the average velocity of base
money, they find evidence in favor of the hypothesis that the fall in the demand for domestic currency for transactiona
purposes (due to the high inflation episode of the 1980s) has been abated by the late 1990s.
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seems incondusive®,  stronger arguments (both theoretical and empiricd) can be found relaing
dollarization to finandd fragility. This fragility sems from a combination of large and frequent
exchange rate shocks and the existence of currency mismatches somewhere in the economy.
These mignaches are typicdly introduced in the baance shest of “ligbility dollarized” firms
working in the non-tradable sector. In andyticd grounds and if we link financid codts to
entrepreneurid net worth in a manner smilar to that suggested in the “financid acceerator”
literature®, currency mismatches will lead, in the event of a red depreciation, to a deterioration in
firm's net worth and access to credit, and this will amplify the red effects of a negative externd
shock®.

Now that vas consensus has been reached regarding the reasons that judtify our concern about
the dollarization phenomenon, the underdanding of its driving forces and the posshility of
suggesing a dedollarization agenda have recently been placed a the forefront of the policy
debate.

The literature emphasizes two approaches to undersand the causes of financid dollarization.
The fird gpproach (stressed in Levy Yeydi (2003) and Broda and Levy Yeyati (2003))
underlines the role of the regulatory framework. If there is a redively high coverage and no
discrimination agang dollar depodts under the depost insurance scheme, the banking system
will fall to interndize the exchange rate risk in their pricing decisons.

In an environment characterized by a high correation between exchange rate risk and banks
slvency (a <dient feaure of lidility dollarized economies), banks will fal to interndize the
higher cost of dollar depogts rdaive to loca currency (peso) deposts in the event of a
deprecidion, dnce it is precisdly under such event that the bank is more likey to default. This
combined with the higher peso-dollar soread demanded by risk neutrd depodtors under a

4 The analysis presented in Reinhart, et al. (2003) suggests that a high degree of dollarization does not preclude monetary
policy from attaining its goal of price stability. Levy Yeyati (2004), on the other hand, finds a positive relation between
financia dollarization and inflation rates.

5 See Bernanke and Gertler (1989 and 1999).

6 General equilibrium models which address the consequences of currency mismatches due to liability dollarization within a
financia accelerator framework can be found in Céspedes, et al. (2000), Gertler, et al. (2001) and Castro, €t al. (2004).
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liquidation policy that recognizes the denomindion of dams’, makes dollar funding more
atractive for banks and induces deposit dollarization. This effect is reinforced by the existence
of a depost insurance scheme that fals to discriminate between currencies. In fact, the depost
inaurance, by increesng the fraction of dollar deposts recovered, widens the pesoddlar
soread demanded by depositors, while banks dill fal to  interndize the higher cogts of dollar
funding in the bad states of nature, at the expense of the deposit insurance agency.

Beddes the explicit coverage provided by the depost insurance fund, the scenario described
above could adso be the result of an implict insurance provided by government bail-outs
implemented to avoid sysemic risk. This argument (o-cdled too-many-to-fail, (Levy Yeyati
(2003)) relies precisdy, in the assumption that the government will have to intervene ex post
(through debt buyout programs or capita strengthening programs) to avoid afinancid criss.

Moreover, and a the other dde of the bdance shedt, the existence of an expliat or implict
insurance will aso creste an incentive for financd intermediaries to avoid trandferring dl the
exchange rate risk to creditors when funding pesogenerding projects. This will  broaden
currency mismatches (in banks or firms baance sheets) and increase the corrdation between
exchange rate risk and default risk. As a consequence, the driving force behind Broda and
Levy Yeyai's (2003) modd will be reinforced leading to more finandd dollarization: dollar
asets will become even more atractive for depodtors, while banks will now have wesker
incentives to interndize the cogts of dollar funding.

Moving towards risk averse depodtors implies moving towards the second argument when
taking about the driving forces behind ddlarization: the portfolio goproach. This gpproach
dresses the importance of the reaive volaility between inflation and red depreciation as a
key determinant of financid dollarization. lze and Levy Yeydi (2003) use an ast
subdituion modd, CAPM (Capitd Assats Portfoio Modd), to formdize the previous
datement. In particular, ther modd predicts that the degree of depost and credit dollarization
(given by the equilibrium in the financdd market) is determined by the portfolio that ensures a

" Dollar claims under a liquidation are recognized at the expense of peso claims when the liquidation has been triggered by a
depreciation.



minimum variance This portfolio is a function of inflation and red depreciation voldilities
Thus, the minimum variance portfolio (MVP) is the naurd benchmark to measure the degree
of financid dollarization, and relae it to macroeconomic variables which might be influenced

by policy decisons

Given the importance of second moments in the compostion of depostors and creditors
portfolio, an increase in the rddive voldility of inflaion (with respect to red deprecidion
voldility) will increese the dollarization ratio. This heppens as the rdaive hedging
opportunities offered by domestic currency assets fdl. Based on the importance of rddive
voldilities this gpproach should dlow us to explan high and persgent financa dollarization
ratios despite the introduction of a successful dabilization program. In fact, the MVP should
not change if this program is accompanied by a policy amed a mitigaing exchange rate
shocks.

If the confront the above argument with the data, however, we can identify sgnificat and
sysematic devidions between basc CAPM predictions and observed dollarization raios. Peru
is a dient cae In paticular, the rddive voldility of inflation vis-a-vis red depreciation has
experienced a shap dedine in the lat decade, while financid dollarizetion has remaned
aound 70%. In fact, the dolla compostion of the Peruvian MVP according to lze and Levy
Y eyati’s (2003) setting systemdticaly underestimates observed financid dollarization.

As in the current lterature (see, for example, 1ze (2005)), we do agree in the relevance of a
MVP a an goproprite tool to underdand, messure and ultimady design policy options
amed a mitigaing financid dollaization. However, and confronted with the empirica
evidence, we ds0 bdieve there are saverd dements missng in the basc CAPM formulation
for it to yidd the MV P around which observed dollarization should lie

In fact, and if this modd’s outcomes redy on the hedging opportunities offered by peso and
dolar denominated assts (via ther perceved rddive voldility), the exigence of a depost
inaurance should dso have a roe in the portfolio approach. Moreover, and as dready
mentioned, another <dient feature of financidly dollarized economies is the exigence of a



high corrdation between exchange rate risk and default risk. Therefore, red exchange rate
fluctuations should dso be dlowed to affect perceved rddive volailities through the

exigence of adefault scenario for theloca portfolio.

In this way, we will be ale to build an argument tha draws from the two approaches
discussed above. In paticular, portfolio consderations will provide the framework to modd
the reldive dtractiveness of dollar assats as a hedging indrument. On the other hand, the two
basic ingredients of the regulaiory framework approach (the exisence of a default scenario
linked to red exchange shocks and the presence of currency-blind regulaions), will enrich the
st of determinants of this “redive atractiveness’ and provide new means to undersand (and
policy options to modify) the dollar compogtion of the MVP.

Taking the above in congderdion, the objective of this pgper is to provide an extendon to the
basc CAPM formulation by dlowing the exigence of a default scenario for a sufficiently
large red depreciation, and the presence of a depost insurance scheme which is triggered
under this scenario. The paper is organized in the following way. In Section 2 we present the
modd and discuss its results andyticdly. In Section 3 we cdibrae the modd with Peruvian
data and compare its predictions with those of the basc CAPM. Findly, in Section 4 we
conclude and suggest some avenues for further research.

2 TheModd
In this section we extend lze and Lew Yeydi’'s (2003) minimum variance portfolio modd. As
in the origind setting, depogitor’s preferences are set to maximize:

U=E(r)- c,Var(r)/2 (1)

where r is the red average return of the portfolio and ¢, >0 captures the degree of risk

averson. The key dement in the mode are the assets avallable for the portfolio choice and the
type of shock that affects the redized return of each asst.



Following the definitions of the origind modd, there are three assts avalable for the
portfolio choice locd currency deposts in the domedtic banking sysem (DH), foreign
currency depogts in the domestic banking sysem (DF), and cross-border foreign currency
deposits (DC). Redized red returns (discounted with the domedic price index) of these three
assts are given by: r", rF and r°, respectivdy. In accordance with the price index used to
build redl returns, r" is subject to inflation surprises (m,), while r™ and ¢ are both subject to
red depreciation surprises (m). In addition, it is assumed that red returns for localy held

assats are subject to a confiscation shock (m), which is uncorrdated with inflation and red

depreciation surprises.

In order to extend this modd and incorporate a default scenario linked to red exchange rate
shocks, we further assume the exigence of a citicd dze for the red depreciaion

surprise(d’ ) that triggers default. In terms of the discusson that motivates this andysis, this
means we are assuming that “badance sheet effects’ matter and have pervasive effects for a
sufficiently large red depreciaiorf. The exisence of a default scenario brings the deposit
inaurance scheme into our andyss In paticular, we assume that this scheme recognizes a
percentage (a) of the redized red return on localy held deposits

Given dl the above, red returns for the three types of asset can be expressed as.

i TF+(ng|n1 <d*)+n’b if m<d*
Cja g+ (mim )+ mf it ms d
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(2)
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8 An example of this was the combined impact of the Asian and Russian crisis on the Peruvian economy. As a consequence of
the crisis, seven banks (out of 25) were intervened and closed. A detailed account of the financia crisis of those years can be
found in Morén and Loo-Kung (2003).
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where T denotes red returns in the absence of surprises, and a.,a,; denote the percentage
covered by the deposit insurance for locally held dollar and peso assets, respectively.

The confiscation shock is assumed to be digtributed with mean cero and variance sZ. Inflation
and redl depreciation surprises are assumed to be jointly normaly distributed:

U as? oV
SEE~N%@9§ s Sl (5)
éna &0gésy, S, o
If welet X, X definethe dollar shares of the portfolio, itsred return will be given by:
r=(1- Xg - Xo)rM +x.rF +x.r° (6)
and itsfirg two moments are defined by:
E(r)=(1- X - xC)E(rH)+xFE(rF)+xcE(rC) (7)
Var(r)=(@-Xg- xC)ZVar(rH) +x2Var(rF) +x2Var(rC)+ 2(1- X - xc)xFCov(rH ,rF) +...
et 2(1- Xp- xC)xCCov(r )+2x X Cov( F C)
(8)

Thus, and for a given degree of risk averson, the optima compodtion of depostors portfolio
is given by the solution to the following optimization problem°:

® Normality will ease the analytical tractability of our results.
10 The reader can check the analytical solution to this problem in the appendix of 1ze and Levy Yeyati (2003).
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Max (E(r)- cpVar(r)/2)

st. (7) and (8)

As is Ize and Levy Yeyai's (2003) formulation, however, we ae ultimatey interested in the
peso and dollar share of the minimum variance portfolio. If we let | 7,1 ¢ define the dollar

shares of the MVP (locd and cross-border, respectively), |* =17+ ¢ should yield the degree
of financid dodlarization aound which the observed rdio should lie (the degree of
“underlying dollarization”, as defined by the authors).

Thus | 7,1 ¢ can be obtained from the values of X, X that solve:

Min(Var(r)) st.(8)

From (8) is dear that the solution to the above problem requires solving for the unconditiond
second moments of r", rf and r€. Given the way in which we have defined these red returns,

their unconditional variances and covariances will be a function of ther variances and means
conditioned over the red depreciaion surprise Since red returns have been defined for two
different gates of nature over the entire support of the digtribution of rea depreciation shocks,
it is worth noticdng that conditioning would be trivid under full coverage of the depost

insurance (@, =a; =1). Crossborder asets, on the other hand, are not covered by the

depost insurance but neither are sbject to the default scenario congdered in this andyss
Thus, cross-border returns mimic a Stuaion where full coverage is granted. This implies that

their variance can be directly computed as. Var(r®) =s?.

Let f(),F(.)define the pdf and odf of the normd distribution; ¢*=d*/s, denote the
normdized criticd deprecidion dze (the criticd shock expressed as a number of Sandard
devigtions); and r =s./ss,. By usng the generd formula for the variance decomposition



in a joint digribution:  Var(y) = Var, §Egy|xpg+ E, Var gy|x g it can be shown (see

Appendix A) that variances for localy held assets are given by:
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Clealy, and given the aove expressons, the optimd dollar share of the MVP will be far more
convoluted than the solution proposed in the basic modd. In fact, 1ze and Levy Yeydi (2003)
show that | *can be expressed as a smple raio of second moments of inflation and red
depreciation surprises.
s’ +s
| * = p Sp 1
s2+s2+2s_’ (14)
S p sp
from where is dear that the rdaive voldility of inflaion vis-avis red depreciation is a key
determinant of the degree of underlying dollarization.

However, it is worth noticing that |ze and Levy Yeyati's setting and results are both a specid
cae of this modd. In particular, and as dready mentioned, we have defined two dates of
naure which indude the entire support of the didribution of red depreciaion surprises
Therefore, we can identify two gtuaions in which our modd would mimic the basc modd’s
relts () when oconditioning is not binding (the shock required to trigger default is

11



auffidently large o ® ¥ ) or (i) when full coverage is granted by the deposit insurance

scheme (a,, =a; =1).

Given the above, our modd’s optimd compogtion of the MVP will be different from thet of
the basc stting under a Stuaion where the probability of default is nonttrivid (baance sheet
effects conditute a latent risk for financid ability), and the depodt insurance scheme grants
less than perfect coverage. In order to explore this nove festure, two key eements reman to
be uncovered: in what direction does our modd’s reaults differ from those of the basc CAPM

formulation, and what is the role of the Sze of the critical depreciation thet triggers defaullt.

2.1 TheMVP and theszeof thefear

As in the basc modd, and for a sufficiently low country risk, one of the key determinants of
the dollar share of the MVP is the voldility of peso returns reaive to that of localy hdd
dollar returns Var(r)/Var(r) . In fact, it is clear from expressions (9.) and (10.) that for a

aufficiently large g* or full coverage (and if we let s2 ® 0), the above raio converges to

s2/s?.

Therefore, and in order to try to uncover some of the man implications of our modd, we will
focus on the new expressons given for the variances of returns for localy hed peso and dollar
asets. For amplicity, and in order to exploit the exigence of a default scenario linked to red
depreciation disturbances, we will assume a dtudion where no coverage is granted

(a, =ar =0). Giventhis andif welet s?® 0, expressions (9.) and (10.) smplify to:

(15)

1 Since we are considering anormal distribution for real depreciation surprises, a threshold value of 3 would suffice to
guarantee that truncation is not relevant.
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(16)

Where the fird expresson a the right hand sde of both equations represents the mean of the
conditiona variance, while the second and third sum up the variance of the conditiona mean.

Let us now focus on the role of the Sze of the criticd depreciation that triggers default. A
gndler vaue for g* implies a higher probability of default and, in accordance with the title
that motivates this andyss, let us portray smdl vaues of g* as implying the exigence of a

larger “fear”.

From (15.) and (16.) it is dear that a larger “fear” trandates into a reduction in the mean of the
conditional variance. In fact, the mean of the conditiond variance is monctonicaly increesng

in g*:

im{EQva(im)] y=si Jim Evar(rim)d 5=
) (a7)
gl’!@ng‘i Egva (rH|rr;)3aH:O§= i gl Ee\/ar(r”|n;)HaH=0§: °

The variance of the conditiond mean, on the other hand, is a non-monotonic function of g*.
In paticular, it will converge to zero as g"® ¥ o g ® - ¥ . For auffidently low absolute

vaues of 7" and T (peso and dollar red returns in the absence of surprises), however, the
firg effect will dominate and we can daim that unconditiond varianceswill fal as g* drops

In other words, and in a Studion where the effect over the conditiondl variance dominates, a
larger “fear” will conduce to a reduction in the variance of both localy hdd peso and dollar

assets. This occurs because we are effectivdy trunceting the didribution from where red
depreciaion and inflation disturbances are drawn.
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Now, and in order to trandate these effects into the compostion of the MVP, we need to
andyze ther implicaions on the rdaive variance of peso and dollar asssts. For this we will
continue focusing on a gStuation where the effect of g* on the conditiond variance dominates.

Thus, and for sufficiently low valuesof T and 7", we have:

e f(og*

. SZIF(Q*)-rz@*f(g*)%(?z)w
var() f e A (18)
Var(rF) & f(g* 2 N .

stlF(@)- & (o) + L

i e 9" b
Vart) (S, A AsB if 0gr <1 (19)

Var(r') s¢B

Equations (18) and (19.) suggest a corrected verson of the reative variance of inflation and
red depreciaion (the key determinant of the compostion of the MVP). In paticular, and to
the extent in which inflation and red deprecigion surprisess reman less than pefectly
correlated, the correction term introduced (A/B) will be grester than one, and our modd will
be able to predict alarger dollar share in the MV P than the basic CAPM formulation.

Moreover, this correction term is a decreesng function of g* and, thus the difference

between this modd’s | * and Ize and Levy Yeyati's | * will the grester, the larger the size of

the “fear”.
AGIABU_ b e A S (g (8 ® L f(e) S
6 C e e S R o OO
sinceA>B

Summarizing, our mode can explain deviaions from the dollar share of the MVP predicted by
the basc CAPM sdting, which depend on the probability that a red depreciation surprise
triggers a financid criss and, thus default for locdly held assts (the dze of the “fear”). In
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paticular, the optima compostion of our MVP can cdl for a larger share of dollar assats and,
under this scenario, the degree of underlying dollarization will be an increesng function of the
degree of credit risk.

The key dement for this result is the link between credit risk and the shock that affects red
returns for dollar assets red exchange rate disturbances. This, together with the presence of
inflation surprises that reman less than perfectly corrdated with red depreciaion shocks,
implies that returns for dollar assets become relatively less volatile than peso returns.

In terms of the digributions from where shocks that affect dollar and peso returns are drawn,
our dam is that if default can be driven by red depreciaion surprises truncation will directly
act upon the didribution of dollar returns while only indirectly upon the didribution of peso
returns?, thus reducing the volatility of the former vis-&-vis that of the ltter.

3 ThePeruvian Fear

In the preceding section we have tried to uncover some of the man implications of our modd,
and andyze in which way can it predict a different compodtion of the MVP connecting this
reslt to the exigence of a non-trivid probability of default linked to red exchange rae
disturbances.

In this section, our god is to test this modd and its implications usng Peruvian data For this,
we smulated numericd solutionsto the problem:

Min(Var(r))

xFx

st. Var(r) = (1- x- xC)ZVar(rH)+x§Var(rF)+x§Var(r°)+2(l- X - XC)XFCOV(I’H ,rF)+...
e+ 2(1- Xp- xC)xCCov(rH,rc)+2xeCCov(rF,rc)

and O£x.£1,0Ex.£1

12 |n the extreme case wherer = 0, incidental truncation will beirrelevant for inflation shocks. Thiswill imply that
realizations from the entire support of t he inflation distribution can occur, regardless of the realized real depreciation shock.
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usng expressons (9) to (13) and Var(r’)=s? to build &l necessay second moments
Smulaions were made for every year in the period 19982004, usng obsarved inflation, red

depreciation ad average red returns to build s?2,s?,s.,,T", andTF. Average coverage from
the deposit insurance scheme, on the other hand, was cadculated as the weighted average of the
coverage granted for each depodt dze in the ranges reported by the Nationd Banking
Superintendency (NBS)™®. Weights were the tota vaue of deposits in each range, as reported
by the NBS. For each year, we computed solutions for values of g* between 0.75and 1.5.

Table and Grgph No. 1 present the results of our smulaion exercise and compare them with
the predictions of the basc modd. The firg result tha is worth noticing is that the dollar share
of the basc modd’'s MVP (as expressed in eguation (14.)) sydematicdly underestimates
observed end-of-period dollarization ratios In fact, the rdaive voldility of inflation with
repect to that of the red exchange rate declined a a fager rate than financid dollarization
during the 90s, opening a gap between observed and predicted dollarization.

TableNo. 1
The Basic vs. Our Mode’s Predictions
. Observed Basic model’s| * Our model’sl *  Our model’s| *
Period /1 gollarization (%) /2 (%) g =075®%) ¢ =15 (%)
Dec-1998 68.56 74.28 90.74 8161
Dec-1999 7111 34.90 64.39 48.30
Dec-2000 73.27 45.40 70.49 57.06
Dec-2001 73.90 55.92 7543 65.26
Dec-2002 73.44 63.19 78.85 70.87
Dec-2003 7163 63.69 78.44 7101
Dec-2004 69.38 61.54 75.96 68.81

/1 Unconditional second moments for inflation and the real exchange rate, aswell as average real returnsfor
locally held dollar and peso (sol) assets, were computed using historic datawith an increasing window size

of 5 (for Dec-1998) to 11 (for Dec-2004) years. Thisallowed usto use all available information since Jan-
1994,

/2 Computed astheratio (DF+DC) / (DF+DC+DH); DH expressed in dollars.

13 The Peruvian deposit insurance scheme recognized a maximum deposit value of around US$ 22,000 during the period
1998-2004.
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Graph No. 1
TheBasic vs. Our Modd’s Predictions
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The above result implies that the raio s2/s? is not a sufficient Satistic to explain the
dynamics of financid dollaization in the Peruvian economy. Recdl tha one of the man
condusons deived from the basc modd is tha we should be ale to explan high and
pesdent financid dollazation despite the introduction of a successful dabilization program,
if this is accompanied by a fear-of-floating-type behavior by the centra bank. Obvioudy, this
agument (summarized in the raio sﬁ/sﬁ) can hdp explan pat of the phenomenon's
perssence, but our cdam is tha there is dill a missng driving force behind financid
dollarization which our modd appears to be congdering.



In fact, and as shown in Grgph No. 1, it is possble to find a vdue for g* that guarantees a
better fit between observed and predicted dollaization™. In terms of the discussion in the
previous section, this implies that the corrected reldive voldility of infldion vis-a-vis red
depreciaion (as expressed in equation (18.)) proves to be a superior daidic than s,ﬁ /s§ if we
are to track the perggence of financid dollarization. These results support the cdam that the
missng ingredient in the badc modd is the connection between credit risk and red

depreciation surprises, being these surprises the ones that directly affect redized red returns
for dollar asts.

Fndly, and taking the Dec-2004 prediction as a basdine, Grgph No. 2 presents the results of
amulating an increese in the threshold red depreciaion shock up the point where truncation
over the inflation and red depreciaion didribution is no longer reevat. As predicted in the
preceding section, lowering the dze the of “fear” leads to a reduction in the degree of
underlying dollarization™.

14|t is worth noticing that the size of the “fear” required to minimize the difference between observed and predicted
dollarization falls monotonically since 1999. In fact, it comes as no surprise the “fear” reached a peak around this year, since
the combined effect of the Russian (Sept-1998) and Brazilian crises (Jar+1999) turned evident the existence of pervasive
balance sheet effects in the Peruvian economy (precisely the type of credit risk that our model is intended to capture).

%% | ncreasing the threshold real depreciation shock that triggers default implies that all relevant second moments converge to
the values considered in the basic model. Our model’ s predictions, however, fail to converge to those of the basic model
because our numerical simulation explicitly ruled out the possibility of short sales for every type of asset. The analytical
solution to the basic model (given by eguation (14.)), on the other hand, is the result of an unconstrained minimization
problem.
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Graph No. 2
Reducing the “ Fear”
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4 Conclusons and Avenues for Further Research

As shown in Ize (2005), the MVP is the only dable equilibrium under risk averson. Based on
this result, a sgnificant drand of the debate concerned with the driving forces behind financid
dollarization has focused on andyzing the determinants of the rddive vaidbility of inflation
vis-&vis tha of red deprecidion. In particular, the discusson has focused on identifying the
diverse features of monetary policy tha can dfect the didributions from where inflation and
redl depreciation shocks are drawn.

At the core of this discusson we can find two leading (and opposing) forces inflation
targeting and fear of floating. The former, by effectivdly reducing inflation varigbility, should
hdp mitigate financid dollarization. The latter, on the other hand, by making dollar assts
more atractive as hedging indruments, would act in the oppodte direction.
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This andyss has contributed in the identification of those factors that can end up dtering the
percaived didributions from were inflation and red exchange rate surprises can be drawn and,
thus, the reative voldility of peso and dollar returns. In paticular, the key ingredient of our
mode is the exigence of locd assats which face a credit risk that is directly linked to the
shock that determines red returns for dollar denominated assats unanticipated shifts in the
redl exchange rate. As shown, this ingredient can end up dtering the perceived rdative
voldility of peso and dollar assts in a way that fuds financd ddllarization (by increesing the
relative hedging opportunities offered by the latter).

This andyss has taken the degree of credit risk as given. In fact, we have assumed that risk
avere depostors choose the optimd compodtion of ther asst portfolio trying to minimize
the variance of its returns, for a given probability of default which, in turn, depends on the
redization of a aufficiently large red depreciaion shock. Therefore, one possble extenson to
our modd cdls fa endogenizing the threshold red depreciation shock that triggers default.
One obvious candidete if we are to explain the Sze of this criticd shock is the degree of
financid dollarization. In fact, we can expect smdler depreciations to trigger default in highly
dollarized economies as a result of the exisence of pervasve currency mismaiches If this is
the case, underlying dollarization as predicted by the MVP could be portrayed as a sdf-

reinforcing phenomenon.

In fact, and is in Broda and Levy Yeyati's (2003) sting, larger currency mismatches (driven
by a high and persgent asst dallarization) would increese the size of the “fear” which will, in
turn and according to our modd’s results, fue even more the degree of asset dollarization up
to the point where the “fear” is maximized (default can be triggered by a very amdl red
deprecition shock). On the other hand, any exogenous fdl in the degree of financid
dollarization could dso be Hf-reinforced: the reduction in the dze of the “fear” would fud
finencid de-dollarization up to the point whee the “fear” is minimized, and we will
eventudly end up with a degree of financid dollarization consstent with the predictions of the
basc CAPM modd.
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Appendix A

The generd formulafor the variance decomposition in ajoint distribution:

Var(y) =E, @Var gy| xgi+ Var, & 8|x gl (A1)

daes that the variance of y decomposes into meen of the conditiond variance plus the
vaiance of the conditiond mean. In tems of the dochedic variables conddered in this
andyss, this amounts to:

Var(r') =Pr(m <d*)Vargr‘|rQ <d*d+Pr(m? d*)Vargr‘|ms3 d*i+...
s N A2 L, . N2 (A2)
.. +Pr(m <d*){E 8r'|r‘r;<d*H- Egr'E} +Pr(m? d*){E gr'|rr;3 d* - EQ'H}

Cov(r', ') =Pr(m <d*)Cov &', rj|n; <d*H+Pr(m 2 d*)Covgr, rj|n;3 d*d+..
. +Pr(m <d*){E &'|m <d*g- EgriE}{Eg'j|rQ <d*l- Egrjﬂ}+... (A3
+Pr(m? d*){E &'|ms axd- EgriE}{Egrj|n;3 d*0- Egr'H}
from where it is clear that (A2) is a specid case of (A3) when i =j. Given the assumption of
normdity for real depreciation surprises, and if welet g = d*/s ¢, we can define:
Pr(m<d*) =F (g*
r(m <d*)=F(g*) »
Pr(m? ) =1- F ()

In order to build second moments for the three assets congdered, we require expressions for
means, variares and covariances conditioned over the red depreciaion shock. From the
expressons given in (2), (3) ad (4) in the man text, and snce confiscation risk is
uncorrelated with inflation and real depreciation surprises, it is dear that:

EgT|m <d§=T" +Egn|m <d*g EGTm? df=a{7" +Egnjm> ¢-g
Varng|nL<d*8:Vargq|rrL<d*g+s§; Varng|n; 3 d*gzaﬁ{Varng 3 d*g+s§}
(AS)



E8H|”L<d*8:—rH_ Eg’THrTL <d*g; Eng|YTL3 d*H:aH{TH _ Eéﬁ},|mg3 d*g}
Varng|rrL<d*8:Vargn)|mg <d*g+sZ; Vargr“|rrg3 d*gzaﬁ{Vargrmms3 d*g+s§}

(A6)

Cov&F,r|m <d*U=-Covgm,m|m < d*g+s?;

?F H 3 *l:j FaH rn)|' 3 * 2 (A7)
Covgr Jqimsd U=-a‘a {Covg‘r;,rr})|mS d H+Sc}
Covg" r|m <d*U= Vargm|m <d*g;

et ol s e ru \ 9
Covg,ré|m 2 d*U=aVargm|m® d*y
Cov&",rim < d*W=- Covgm,m|m <d*g

. L o \ (A9
Covg™ rejm 2 o+ U=- a"Covgm,my|m ? d*y

Given thejoint distribution assumed for inflation and red depreciaion surprises

i Gfoasi sg
é Q'“N@Q(f@ 2_1;"
énu @&Y%eSy Sp dl

finding an expresson for dl required firg and sscond moments amounts to the application of
the generd formulae for conditiond means and variances in a normd bivariate (of the dass

typicdly used when andyzing truncation and incidentd truncetion). If we let r =sg,/ssS,,
these are:

E gm|truncation over p =0+s (g*)

: (A10)
Var gm| truncation over p g=s?2 gl- d(g*)g
E gm | truncation over pg=0+rs | (g*)
Var gm|truncation over pg=s’ - r’d(g*)H (A11)

Cov gm, m,|truncation over psg=iszp—Var gm | truncation over P f=s,, - d(g*)g
s

S
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where:

if truncation ism <d*
(AL2)
if truncationism 3 d*

and d(g*) =1 (g*) @ (9*)- g*B-

Equaions (9) and (10) in the man text can be obtaned by evduating (A2) conddering
expressons given in (A5 plus (A10), and (A6) plus (All), respectivdy. Fndly, dl three
covaiances (equations (11), (12), and (13) in the man text) can be obtaned by evauating
(A3) consdeing expressons given in (A7) to (A9), the generd formula for the conditiond
covariance given in (A11), and the gppropriate conditional means
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