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Historia Reciente

• Flotación (Administrada) September 1999.
• Inflación Objetivo - Octubre 2000.
• Sistema de Tasas de Interes: 

– Repo-Central
– Lombardas (“Discount Window”)
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Debate “Discreción” Vs. “Reglas” 

1. Flotación Cambiaria Vs.  Reglas de 
Intervención; 

2. “Inflacion Objetivo” Vs. “Reglas Taylor” 



4

Metas de Inflación Trimestrales
Variaciones Anuales

Diciembre 2000 -  Abril 2004

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

D
ic

-0
0

M
ar

-0
1

Ju
n-

01

S
ep

-0
1

D
ic

-0
1

M
ar

-0
2

Ju
n-

02

S
ep

-0
2

D
ic

-0
2

M
ar

-0
3

Ju
n-

03

S
ep

-0
3

D
ic

-0
3

M
ar

-0
4

Ju
n-

04

S
ep

-0
4

D
ic

-0
4

Po
rc

en
ta

je

Inflación Total

6,1%
6.3%

6.1%

5.9%

Inflación sin alimentos

2001 2002 2003

6.0%

5.7% 5.5%

2004



5

Spot Rate and Moving Average 20 
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Devaluación año completo
2003-2004
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Devaluación año completo
2003-2004
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Sistema de Opciones Cambiarias
I. “Opciones” Control de Volatilidad

5.7%3.6 %Ejercidas / RIN

US$1.950 mUS$414 mCantidad Ejercida 
(Acumulada)

---------US$540 mCantidad Subastada 
(Acumulada)

US$200 mUS$180 mRango Subasta

Spot > 2% de Spot t-1
Spot  +/- 4% 

Spot(MA20Días)Regla de Disparo

Mexico
(1995-2001)

Colombia 
(1999-2004)
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II. “Put” de Acumulacion de RIN

1.21.4RIN / Vencimientos de 
Deuda (< un año)

35 %18.4 %Ejercidas / RIN

US$34,000 mUS$ 11,432 m
Reservas Internacion.
(RIN)

US$12,000 mUS$2,106 mCantidad Ejercida 
(Acumulada)

----------US$3,675 mCantidad Subastada 
(Acumulada)

US$ 250 mUS$30 m – US$250 mRango Subasta

Spot < Spot(MA20Días)Spot < Spot(MA20Días)Regla de Disparo

Mexico
(1995-2001)

Colombia 
(1999-2004)
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III. “Call” Desacumulación RIN

--------3.0 %Ejercidas / RIN

---------US$345 mCantidad Ejercida 
(Acumulada)

---------US$600 m
Cantidad Subastada
(Acumulada)

---------US$200 mRango Subasta

Variable:  Según 
Exceso

Spot > 
Spot(MA20Días)Regla de Disparo

Mexico
(1995-2001)

Colombia 
(1999-2004)



i  =  2.21 + 2.5 π + 1.6 y + εi  =  k  + g π π +  g y y-1

5.  Optima 
Rezagada

i  =  2.21 + 2.8 π + 1.8 y + εi = (1-ρ)(k +g π π +g y y)+ρ i –1

4.  Optima 
Dinámica

i  =  2.21 + 2.8 π + 1.6 y + ε
3. Taylor: Optima

i  =  0.63 + 1.7 π + 0.8 y + εi  =  k  + g π π +  g y y
2. Taylor:  
Generalizada

i  =  r* - 0.5 π* + 1.5 π + 0.5 y
1. Taylor:  Básica

EstimacionesModelos TeóricosTasa FFRate

Función de Reacción:
El Caso del FED
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i  =  f π π + g y y + h o q t
+ h 1 q t-1

1. Taylor:   
Economía
Abierta

( Meta:  Tasa de 
Cambio Real )

EstimaciónModelos TeóricosTasas de Interes

Función de Reacción :
Banco de la Republica de Colombia

(Variable Dependiente:  Tasa Interbancaria)



13

Periodo 1989-2002 (Trimestral):

Valores Contemporaneos:

i  = 23.9  – 0.04 (M - M*) + 0.05 (i* + e) + 1.67 y
(99%)    (40%)               (30%)              (85%)

Valores Rezagados:

2                                     2   2
i = 16,6 - Σ0.03 (M - M*) + Σ 0.39 (i* + e) + Σ 3.69 y

j=0                           t-j j=0                         t-j j=0              t-j

(99%)      (1%)                  (99%)              (99%)

i=  r* 
+gm (M - M*)       
+ g i (i* + e) 

+ g y y

1.Taylor 
2. Economía

Abierta:

(Meta de 
Corredores
Monetarios)

EstimaciónModelo TeóricoTasa de Interes
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Periodo 1998-2002 (Mensual):

Valor Contemporaneo:

i  = 4.0  – 0.64 (π - π*) + 0.13 (i* + e) – 0.11 y
(20%)      (78%)               (66%)         (74%)

Valores Rezagados:

2                                     2     2
i = 5.3 - Σ 0.69 (π - π*) + Σ 0.18 (i* + e) + Σ 0.09 y    

j=0                           t-j j=0                           t-j j=0              t-j

(48%)      (47%)              (27%)              (7%)

i  =  r* 
+g π (π - π*)  
+g ι (i* + e)  
+g y y

1. Taylor 
2. rises

3. Economía
Abierta:

(Inflación
Objetivo)   

EstimaciónModelo TeóricoTasas de 
Interes
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Outline

• Motivation
• Rationality to hold reserves

• Adessing the optimal level of reserves in 
Chile

• On the Guidotti rule

• Alternative measures of liquidity
• Concluding remarks



Motivation

• Chile adopted a floating exchange rate system 
in 1999

• The country has good access to international 
capital markets, with a low country risk 
(sovereign spread below 100 bp)

• Sound financial system with good regulatory  
framework

• Reserves are costly



Is there an optimal level of reserves?

• How to define an optimal level of reserves?
– Taugh question

• It is determined by:
– Exchange rate regime
– Integration into world financial markets
– Financial market situation
– Expectations/credibility

• But: lack of a unified analytical framework



Adressing the optmal level of reserves in 
Chile

• International comparison using adequacy 
indicators

• Panel data estimation
• “Partial equilibrium” cost-benefit analysis

– Measuring benefits of reserves in two dimentions (1) 
effects on the probability of a crisis, and (2) effects 
on the sovereign spread

– Cost of reserves in perspective



Reserves under floating exchange rates

• Why do floaters maintain reserves?
– Reduce excessive volatility in the foreign exchange 

market
– Lower risk of liquidity shocks
– Avoid large adjustments in response to shocks
– “Signaling” effect 

• Notice that risk of a liquidity shock and 
adjustment need after a shock depend on other 
factors besides amount of reserves
– E.g. microstructure of the financial system



On adequacy indicators

• The appropriate adequacy indicator depends on 
the reasons to keep reserves
– R/Imports not relevant in presence of capital 

account shocks  
– R/M2 important when a managed (or 

intermediate) exchange rate regime is 
in place

– R/STD important to measure exposure to 
reversals in capital flows



International comparison
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International comparison
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International comparison
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Dispersion in reserves adequacy indicators

R/GDP R/M2 R/STD
All countries
Median (1990-2002) 0.10 0.27 1.87
Standard dev. 1.47 0.47 94.80

Emerging Economies
Median (1990-2002) 0.12 0.28 1.30
Standard dev. 0.08 0.19 1.41

Industrialized countries
Median (1990-2002) 0.06 0.10 na
Standard dev. 0.05 0.08 na



Recent trends in Emerging Economies
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Demand for reserves

• Standard equation

• Our results (Aguirre et al, 2004)
– Volatility not always significant
– Exchange rate regime not always significant
– Panel estimations show that fixed effect explain 

large share of reserves variance (up to 70%)
– Results not very informative

2
, ,0 ,1 , ,2 , ,3 , ,i t i i i t i i t i i t i tR Sα α α σ α ρ ε= + + + +
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International comparison: summary

• Large variation across countries →
idiosyncratic elements not captured by 
standard models

• Difficult to establish a benchmark

• No clear evidence that all floaters reduce their 
levels of of reserves (true for developed 
economies but not for emerging markets)



Cost-benefit analysis

• Consistent with an optimizing criterion

• Measuring cost of reserves is easy

• Measuring benefit is difficult

• Short-cuts:
– Reserves and crisis probability

– Reserves and sovereign spreads



Cost of international reserves

• Differences between return on reserves and 
cost of financing (sovereign spread)

• Can be estimated from market data and 
balance sheets

• In Chile cost has declined significantly due to 
lower sovereign spreads



Cost of reserves in perspective
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Cost of reserves in perspective
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Benefits of carrying reserves

• One of the benefits of holding reserves is to 
reduce probability of a crisis

• Empirical studies show that reserves to STD and 
reserves to M2 are significant in explain crisis 
probability (EWS), and sovereign spreads

• Empirical method implies a non-lineal relation 
between reserves and crisis probability



Reserves and crisis probability in Chile

Paper US$1,000 mill. drop in
reserves

Bussiere y Fratzcher (2002) 10 bp. (from 6.5% to 6.6%)

Kamin y Babson (1999) 9 bp.

Krueger et. al. (1998) 4 bp.

Radelet y Sachs (1998) 40 bp. (from 7% to 7.4%)

Berg y Patillo (1999) 6 bp. – 69 bp.

Milesi-Ferreti y Razin (1998) 24 bp. – 101 bp.



Reserves and sovereign spread

Paper US$1.000 mill. drop
in reserves

Arora y Cerisola (2001) 2 bp.

Cline y Barnes (1997) 10 bp.

Eichengreen y Mody
(1998) 0,5 bp.

Min (1998) 0,04 bp.

Aguirre et al (2004) 1 bp.



The Guidotti rule

• Reserves should cover at least 100% of the STD
• Weak rationality
• Does not consider cost of reserves
• It is important to distinguish

– Debt composition: public debt more important
– Net position of the financial system
– Net foreign asset (foreign-currency) position 
– Different time horizons 



Alternative sources of international liquidity

• Contingent credit lines (CCL)
• Private CCL 
• Sovereign coordination agreements (SCA)
• Private sector self hedging
• Key aspects to consider

– Liquidity
– Cost
– Independence
– Contagion, Regional shocks



Concluding remarks

• Country’s self insurance through reserves is not 
for free

• Need to asses what is the optimal level of 
reserves to hold

• International comparison using adequacy 
indicators may be helpful, but it is insufficient

• It is important to consider idiosyncratic 
elements (e.g. institutions)

• Cost-benefit analysis may be a useful way to go
• Challenge: to adequately measure benefit of 

holding reserves



Concluding remarks

• Chilean reserves are high when measured with 
respect to GDP, but not so high when measured 
with respect to STD

• Marginal contribution of reserves to reduce 
probability of a crisis or sovereign spread is 
extremely low

• This can be explained by the strong 
fundamentals the country have

• Because of this, cost of carrying reserves is also 
relatively low for Chile
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Raghuram Rajan – (FMI) 



Panel “El sistema financiero, la Estabilidad Macroeconómica y los 
Mecanismos de transmisión de la Política Monetaria”

Raghuram Rajan – (FMI) y Alfonso Prat-Gay (Presidente –Banco Central 
de la República Argentina - BCRA)



Panel “Los Desafíos Monetarios de la Región”. Vittorio Corbo (Presidente 
– Banco Central de Chile) - Eduardo Loyo (Director – Banco Central 
do Brasil) - Alfonso Prat Gay (Presidente – BCRA) - Julio de Brun 

(Presidente – Banco Central del Uruguay)



Eduardo Loyo (Director – Banco Central do Brasil)



Vittorio Corbo (Presidente – Banco Central de Chile)



Panel “Los Desafíos Monetarios de la Región”.



Julio de Brun (Presidente – Banco Central del Uruguay)



Eduardo Loyo (Director – Banco Central do Brasil) - Vittorio Corbo 
(Presidente – Banco Central de Chile) - Alfonso Prat Gay 

(Presidente – BCRA) - Julio de Brun (Presidente – Banco Central 
del Uruguay)



Francisco Gil Díaz (Secretario de Hacienda y Crédito 
Público de México)



Francisco Gil Díaz (Secretario de Hacienda y Crédito 
Público de México)



Panel “El Despegue del Sistema Financiero después de una Crisis”. 
Francisco Gil Díaz (Secretario de Hacienda y Crédito Público de 

México) y Alfonso Prat Gay (Presidente – BCRA)



Eduardo Baglietto (CAC) - Carlos Heller (ABAPRA) -
Mario Vicens (ABA) - Javier González Fraga



Javier González Fraga



Panel “El Reestablecimiento del Crédito en Argentina”. Teo 
Zorraquin (AACREA) - Ricardo Camandone (ABE) - Carlos 
Heller (ABAPRA) - Eduardo Baglietto (CAC) - Mario Vicens 

(ABA) - Javier González Fraga



Ricardo Camandone (ABE)



Eduardo Baglietto (CAC)



Carlos Heller (ABAPRA)



Mario Vicens (ABA)



Teo Zorraquin (AACREA)
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Pedro Lacoste (Vicepresidente – BCRA) - Vittorio Corbo 
(Presidente – Banco Central de Chile) – José Viñals 

(Banco de España)



Panel “Política Monetaria bajo Incertidumbre (I) - Aspectos 
Generales”. Pierpaolo Benigno (New York University) -

Claudio Irigoyen (BCRA)



Pierpaolo Benigno (New York University)



Panel “Política Monetaria bajo Incertidumbre (II) - El caso de los 
mercados emergentes” Marvin Goodfriend (Federal Reserve Bank –

Richmond) - Claudio Irigoyen (BCRA)



Marvin Goodfriend (Federal Reserve Bank – Richmond)



Marvin Goodfriend (Federal Reserve Bank – Richmond)



Panel “Metas de Inflación I. - Encaje Fraccionario y 
Prestamista de Ultima Instancia”



Jorge Perez (Banco Central de Chile)



José Viñals (Banco de España)



Donna Howard (Bank of Canada)



Panel “Metas de Inflación II. Regulación de la Liquidez, 
Flotación del Tipo de Cambio y Acumulación de 

Reservas Internacionales”



Pedro Lacoste (Vicepresidente – BCRA)



Claudio Soto (Banco Central de Chile)



Sergio Clavijo (Banco de la República - Colombia)


