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@ Inflation has stabilized over the last decades along several developing
countries and credit dollarization is lowering.

@ However, financial (deposits) dollarization remains "high".

@ Several studies have tried to find determinants for deposits
dollarization, one of the most important being those due to Ize and
Levy-Yeyati (2003).

@ It would be interesting to introduce such an idea into the DSGE
paradigm.
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Previous studies

Because of the well known balance-sheet effect, this literature became
relevant. Two approaches asses the problem and perform a policy analysis:

@ Dancourt, Florian and Trelles (2004): PROS: semi-structural
Neo-Keynesian model, incorporates rational expectations and an
endogeouns extent of financial dollarization. CONS: it only isolates
the portafolio problem in a similar fashion to Ize and Levy-Yeyati

(2003).
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Previous studies

Because of the well known balance-sheet effect, this literature became
relevant. Two approaches asses the problem and perform a policy analysis:

@ Dancourt, Florian and Trelles (2004): PROS: semi-structural
Neo-Keynesian model, incorporates rational expectations and an
endogeouns extent of financial dollarization. CONS: it only isolates
the portafolio problem in a similar fashion to Ize and Levy-Yeyati
(2003).

@ Castro, Morén and Winkelried (2004): PROS: small open economy
model under microfoundations and rational expectations, welfare
analysis. CONS: they only work for a given extent of financial
dollarization. Thus a lower extent of financial dollarization is desirable
but not endogeneous.
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Limitations from previous works motivate certain features here adopted:

@ Microfoundations (individual decissions).

@ Stochastic environment (uncertainty).

© A simple "formula" for financial dollarization in the spirit of Ize and
Levy-Yeyati (2001) but also compatible with a general equilibrium
framework.

@ Two-country framework: foreign assets come from the rest of the
world.

© Welfare analysis.

@ Individual portfolio decissions: second order moments matter!!!

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models



Main features of the model

@ Two-country model: sizes n and 1 — n, respectively (why?).

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models



Main features of the model

@ Two-country model: sizes n and 1 — n, respectively (why?).

@ Simmetry across countries (why?).

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models



Main features of the model

@ Two-country model: sizes n and 1 — n, respectively (why?).
@ Simmetry across countries (why?).

© Extending the framework of Obstfeld and Rogoff (1995), consumer
decissions are derived from a (stochastic) dynamic programming
problem.

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models




Main features of the model

Two-country model: sizes n and 1 — n, respectively (why?).
Simmetry across countries (why?).

Extending the framework of Obstfeld and Rogoff (1995), consumer
decissions are derived from a (stochastic) dynamic programming
problem.

© However, following Gali and Monacelli (2003), prices are not fixed one
period in advance. Inflation dynamics follows a Calvo price-setting.

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models



Main features of the model

Two-country model: sizes n and 1 — n, respectively (why?).
Simmetry across countries (why?).
Extending the framework of Obstfeld and Rogoff (1995), consumer

decissions are derived from a (stochastic) dynamic programming
problem.

@ However, following Gali and Monacelli (2003), prices are not fixed one
period in advance. Inflation dynamics follows a Calvo price-setting.

@ Central Banks follow a interest-rate rule.

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models



Main features of the model

Two-country model: sizes n and 1 — n, respectively (why?).
Simmetry across countries (why?).

Extending the framework of Obstfeld and Rogoff (1995), consumer
decissions are derived from a (stochastic) dynamic programming
problem.

@ However, following Gali and Monacelli (2003), prices are not fixed one
period in advance. Inflation dynamics follows a Calvo price-setting.

@ Central Banks follow a interest-rate rule.

@ The objetive is to derive a CAPM-like formula reflecting financial
dollarization in the spirit of Ize and Levy-Yeyati (2003).

Juan Carlos Aquino (BCRP) Financial Dollarization and DSGE models



Main features of the model

Two-country model: sizes n and 1 — n, respectively (why?).
Simmetry across countries (why?).

Extending the framework of Obstfeld and Rogoff (1995), consumer
decissions are derived from a (stochastic) dynamic programming
problem.

@ However, following Gali and Monacelli (2003), prices are not fixed one
period in advance. Inflation dynamics follows a Calvo price-setting.

@ Central Banks follow a interest-rate rule.

@ The objetive is to derive a CAPM-like formula reflecting financial
dollarization in the spirit of Ize and Levy-Yeyati (2003).

@ Currently, fiscal aspects are not covered.
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Key ingredients

There are two elements that deserve special attention:

© Budget constraint.
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Key ingredients

There are two elements that deserve special attention:

© Budget constraint.

@ An optimality condition (indeed, two conditions).
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Home individual problem

Find {Ch,e+j, Bh,e+js By rjo Mhetj/ Peaji Lyt 1520 to

cr g

max Ups = E; {Z ' [exp ’Yt-l—j)%

X (Mo '€ K el
ct 5 T 1 htt
1—e\ Py u+1

subject to

1
/0 Pa Capedlz + Mye + S¢ By + B
< Mpe—1+S:(1+if1)Bh i 1+ (14 de—1) Bpe—1 + PRy + Wilp,.

This procedure can also be derived for foreign individuals.
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On the budget constraint

After some algebra

My
Che + —= + Ape
P;

M PR
SHt Fﬁ: ! + RxtAh e 1+ RotAne1 + tht +?tht'

Ant = Bpe + 5: B}, (real net assets),

Abe = S¢Bj,/ Py (net real dollar-denominated bond holdings),
Ror = (14 1), (home real return, numeraire),
Rie=(1+if )< Sf 1T, ! (foreign real return), and

Rx: = Rit — Ro: (exceedlng return).

Now, find {Ch,t+jv Ah,t+j, /\Z,t+jv Mh,t+;/ P+, Lh,t+j}j’io-
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Portfolio choice: optimality condition

Correlations must necessarily be zero:

E{exp(Ye1) Gy poy Rx e} =0 (home)
and
EA{Q eXP(’Y?ﬂ)Q,iﬁ Rx,t+1} = 0. (foreign)

The two previous equations are non-arbitrage conditions, since there is no
incentive to change portfolio composition towards the another asset. After
some algebra

Ee{lexp(7:1)Cybir — Qi exp(7i1) G L Rx s} =0, (1)

therefore, differential of marginal utilities must necessarily be uncorrelated
to exceeding return. Notice that no approximation has been performed yet.
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Macroeconomic shocks

Technology
Ye = eXp((Pt)L%t'
Ye = eXP(‘PDL%-
Taylor rule
1+ip = (T4 i1) TIFYSAP I T exp(wy),
L+if = (L4 i) T [YRAT T exp(wp).

Confidence, technology and monetary policy shocks are summarized by
gr = [ed ed* &5 5% P P
such that

— AT 2 2 2 2 2 2
r= Effl [Sfet] - d’ag(gd' Odsr Os1 gy Umpv (Tmp*)'
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Devereux and Sutherland (200

Standard log-linear approach implies the Uncovered Interest Parity

Ee{P1e11} = Ee{P2e41}-

Intuition: up to a first-order approximation, only expected returns matter.
Thus the two asset types are perfect substitutes and any composition is
valid.

Since second moments matter, a second order approximation is required

N 1, N R N
E: [rx,tﬂ + 5(’12,t+1 - ’22,t+1) + (Vo1 — PCh,t+1)fx,t+1] = 0
N 1. N . N
E; |:rx,t+1 + 5( 21— PBe) T (Vier — p8re41 — Clt+1)fx,r+1] = 0.

Which are the advantages?
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Expected exceeding return

First, notice that the two previous equations imply that, up to a second
order approximation

. 1_ . 5
Et[rx,t+1] = —EEt(rlz,t+1_r22,t+1)

1 . . . 5
+§Et{[P (Cher1 +Cre1) + Ger1 — (Ve + Virn) P}
Furthermore, up to a first order approximation,
Et[?x,tJrl] =0

and 7y ¢4+1 can only be expressed in period t as the combination of i.i.d.
shocks (no additional information can be exploited).
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Orthogonality condition

Second, after some algebra
Ee{[7ver1 — P81 — (Vigr — PEre1 — Ges1)]Peer} = 0.
This latter equation approximates

Et{[exp(’YtH)C/:fH - Q;+11 eXP(’Y?H)C;,fH]RX,tH} =0.
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Log-linear budget constraint

Log-linearized budget constraint is a key element of the model.
Standard log-linear approximation yields

A
~=
~ 1/\ )Lh ~ Ah ~
dpt = Bah,t—l + - IBY — Ixt + ’BthZt
é‘t
. Ch My/P ., . . N .
+Vhe — Vzcht - I;,h [(Ane — Pe) — (Mpe—1 — Pe—1) + te—1],

where 3, = A’Tf;hAh, ap = Aft;fAf, Pxt = P+ — P2 and. For the foreign
economy, this expression is obtained in an similar fashion.

Since behaves as an i.i.d shock ?,; then takes the form of a shock to the
contraint.
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Log-linear budget constraints

For home home economy,

. 1,
dht = Bah,t—l +§t ﬁY —
. Ch , My/P - . . . .
+Vhe — Vzcht - I;,h [(Ane — Pe) — (Mpe—1 — Pe—1) + fte—1].

Since nA}, 4 (1 — n)Af = 0 then, for foreign economy

. . n é‘ Af >
g = —=ar._
ft B fit—1— an ¢ ,BY ¢
. Cf . Me/P* R N R .
+yr — Vfcft - 7\,}( [(mft - P?) - (mf,tfl - P;ll) + ”j—l]-
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A two-step procedure

Devereux and Sutherland (2008) suggest the following two-step procedure:

@ Treat ¢, as exogenous and solve the non-portfolio equations of the

model
St41 o S;
A |: EtXt+1 :| = B |: Xt :| + Clét + CQZt, and (2)
Zt = DZt—l + &, (3)
e ~ (0,X). (4)

The solution takes the state-space form

5t+1 = E5t+F1‘§t+F2Zt,
Xt = GSt+H1€t+H2Zt.

@ Provided that ¢, = Afy, find the value of A that solves the portfolio
equation (1).
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Endogenous financial dollarization

It is easy to show that
DsxR}
SE S il S (5)
(RiDs — DyRy)XR;

Therefore, financial dollarization depends on uncertainty about the
economy, summarized in X.
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Preliminary results: sensitivity analysis

Consider a baseline parametrization (Castillo, Montoro and Tuesta, 2009).
Then

[93 G Mw/P Mf/P* Ay Ar Ay Af
Yh Ye Y, Yz Y, Yr BY, BY:

096 096 034 034 000 -037 000 024

and
Inflation Interest rate smoothing
(weight) V=
T = 05 0.6 0,7 0.8 0.9

0,3 n.a. na. -069 -0,64 -0,62
0,4 na. -072 -064 -062 -061
0,5 -0,77 -0,65 -0,61 -0,60 -0,60
0,6 -0,67 -0,61 -0,59 -0,58 -0,59
0,7 -0,61 -058 -0,57 -0,56 -0,57
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Some observations

@ Welfare analysis can be performed.
@ Dollarization orbits around a UIP relationship.
© Link between real and financial dollarization can be quantified.

@ Dollarization cannot be "decomposed".
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© Measure of vulnerability: expressed in terms of output.
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Concluding remarks

@ Measure of vulnerability: expressed in terms of output.

@ Monetary authorities have a role for reducing dollarization. However,
it also depends on real factors.

@ Since volatility properties are not ignored, a long run financial
dollarization can be computed.

@ Dollarization dinamics?
- Here: non-portfolio (1), portfolio (2) = dollarization (0).
- Extension: non-portfolio (2), portfolio (3) = dollarization (1).

@ Thanksl!!!
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