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Juan Roberto Elias Del Hierro 

New College of Florida, 2013 

 

ABSTRACT 

 

This thesis is an inquiry into the recent trend of EMEs International Reserves 

accumulation. As it has been noticed by the academic community, EMEs have been 

accumulating massive amounts of reserves since the 90s for many different reasons. As 

this thesis suggests, the main two reasons for countries to intervene in the FOREX market 

are cautionary and mercantilist. The Monetary trajectory and mechanisms of two small 

open economies of equal size and region (Peru and Colombia) will be studied; and their 

respective sterilization coefficients will be found in order to quantify the research. Both 

countries manifest high degrees of partial sterilization, which means the coefficients were 

barely lower than 1. Sterilizing most of their intervention helps the country maintain a 

stable monetary base, buffering against inflationary risks. The high degree of intervention 

and the high degree of sterilization suggest that both countries engage in dual anchors: 

exchange rate volatility, and the money supply.  
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Introduction 

 Economic stability is a main criterion for the development paradox. Emerging 

economies need to follow a trend of sustainable growth, and avoid economic shocks that 

might render their development path to ashes, if they want to escape their state of 

underdevelopment and low standards of living. Historically, the global south has been a 

victim of international shocks that disrupted their growth and mitigated the gains 

achieved during stability. For Central Banks in the region, it is a main priority to foster 

stability; through the decades they have tried to dodge recessions and depressions by 

following different monetary practices. These policies might have given good results on 

the short run, but ultimately failed after world events they could not upset disrupted their 

economies.  

 Currently, it is generally accepted that monetary stability requires foreign asset 

accumulation, and EMEs have been employing this policy accumulating record amounts 

of international reserves through foreign exchange sterilized intervention. In this thesis, 

we first attempt to identify the theoretical justifications for this monetary policy strategy, 

and then we will compare and contrast the monetary trajectory and current intervention 

mechanism of two similar emerging economies (Peru and Colombia) from the same 

region. We will also find the sterilization coefficients for both countries in an attempt to 

gauge the extent to which these countries sterilize and to see how this tendency has 

changed during the past decade. The regression will be conducted from January 2001 

through December 2012 with monthly data, and it will be a similar regression used by 

other studies - such as Aizenman and Glick (2008) - to find the sterilization coefficient. 
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The data will be acquired from the respective Peruvian and Colombian central bank’s 

websites.  

 According to the research, EMEs accumulate reserves for two main reasons: 

cautionary and mercantilist. Cautionary in the sense of buffering external current and 

capital shocks, and mercantilist in the sense of maintaining a competitive exchange rate 

in comparison to the developed world. Sterilizing the intervention mitigates the effect 

that an expanding MB might have on inflationary risks since an open purchase of foreign 

currency floods the market with domestic currency, increasing the monetary base. 

Another main aspect of this thesis is the “violation” or circumvention of the trilemma. As 

the research suggests, countries use their reserves as a fourth variable (making it a 

Quatrilemma), which allows them to take advantage of all three monetary strategies to a 

certain extent. 

 My regressions results suggest a very high sterilization of most incoming capital 

inflows. Colombia appears to have a slightly higher coefficient than Peru, but both 

nonetheless sterilize heavily. Hypothesis for the coefficients will be presented in Ch. 3. 

The recursive coefficient also shows minor disruptions during the 08’ months, which 

might signify possible precautionary changes made to intervention in the midst of the 08’ 

economic collapse. A dummy variable will be present for the months leading after the 

Lehman Bros. collapse.  

 The major differences between both monetary transmissions seemed to be Peru’s 

high degree of dorallization, Colombia’s fixed amount of daily intervention limit, fiscal 

surpluses in Peru, and previous monetary shocks and hyperinflation. In terms of 

similarities: Both countries have a FIT (managed float with inflation targeting, which 
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suggests dual nominal anchors), similar GDP, geographical location, and they are both 

commodities export led economies.   
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Ch. 1 Literature Review 

i. Foreign Exchange Intervention: The Need to manipulate the exchange rate 

Foreign exchange intervention occurs when monetary authorities (central banks or 

central governments in some cases) buy or sell foreign currency with the home currency 

in order to affect the exchange rate as desired (Taylor 1995). When a central bank buys 

foreign currency with domestic currency, it is increasing the supply of domestic currency 

while lowering the supply of the foreign currency. A higher supply of domestic currency 

drops its relative price in comparison to the foreign currency, hence depreciating the 

exchange rate
1
 or requiring more units of domestic currency to buy the same units of the 

foreign one. This is a useful tool for central banks who might need to alter the exchange 

rate since the exchange rate affects major macroeconomic indicators such as price 

stability, domestic financial stability, economic growth, and external/internal balances.  

ii. The Case for Competitiveness 

 One of the main reasons for central banks to intervene in the Forex
2
 market is to 

maintain a competitive exchange rate (undervalued). Historical narrative of policies in 

different regions (especially in Latin America) and empirical studies support the idea that 

a depreciated exchange rate tends to foster economic growth (Frankel and Rapetti 2011). 

A country whose exchange rate is undervalued attracts investment since the goods they 

produced are, in comparison, more affordable than the goods from the other country, 

                                                 
1
 Exchange rate is the amount of home currency needed to buy one unit of foreign 

currency.  
2
 Foreign Exchange/Currency Market.  



 5 

allowing the nation to have a trade and current account surplus. Many countries have 

engaged in this practice since the 90s, China being one of the precursors and main 

currency devaluer.     

iii. Exchange Rate and Inflation 

 Another reason for exchange rate intervention rests on the strength of the 

exchange rate pass-through (ERPT). ERPT is the change in the price of imports that 

occurs after a change in the exchange rate (Goldberg and Knetter 1997). There exists 

conventional wisdom that ERPT is higher in emerging economies; however, that view 

has been challenged by the analysis reached by Ca’Zorzi, Hahn, and Sanchez (2007) and 

by authors such as Taylor (2000), Cunningham and Haldane (1999), who argue that after 

the 90s most countries noticed that exchange rate fluctuations had a much lower impact 

on the general level of prices, hence a lower importance of the ERPT (Winkelried 2003). 

However, an ERPT is still theoretically plausible especially in emerging economies, for 

this reason monetary authorities always keep it in mind when designing monetary policy. 

 A country with a high ERPT is more likely to suffer inflationary volatility if the 

exchange rate is volatile. Countries whose inflationary levels are strongly dependent on 

the exchange rate (Emerging Economies) need to avoid volatile exchange rates since a 

depreciation of their currency can lead to a general increase in import prices, hence 

inflation. Although inflation was initially seen as an output driver back in the Keynesian 

years (Taylor Rule), the relationship between inflation and unemployment is only 

prevalent in the short run. A more detailed argument regarding low inflation will be made 

in a later section of the Lit Review.  
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iv. Exchange Rate Volatility and International Trade 

 An exchange rate that is highly volatile possesses a higher risk than a more stable 

exchange rate. This “risk” factor has specific implications on the capacity of international 

trade. In theory, a higher exchange rate volatility leads to higher costs of transaction 

internationally and uncertainty. If firms are uncertain of the exchange rate’s movement, 

they will tend to lower the volume of international transactions with the given country 

since the uncertainty hinders their capability to measure profitability. Traditionally, a 

fixed exchange rate might be a preferable regime for importers and exporters, followed 

by a regime that focuses on maintaining exchange rate volatility to a minimum; however, 

after the collapse of the Bretton Woods system, it was clear that fixed rate regimes hinder 

economic efficiency and made countries vulnerable to speculative shocks when capital 

mobility was present. Adding more to it, fixed exchange regimes prevent the exercise of 

monetary policy by the central bank since it requires a currency board. A floating system; 

on the other hand, allows the central bank to retain autonomy and exercise monetary 

policy. Most empirical research has found it difficult to assert the assumption that 

volatility in the exchange rate hinders international trade (Ozturk 2006). As Cote (1994) 

points out, “Despite widespread view that an increase in volatility will reduce the level of 

trade, this review reveals that the effects of volatility are ambiguous (Cote 1994).” 

v. Intervention and the Dutch disease 

Both economies studied in this thesis have a severe risk of Dutch disease because 

of their commodities export nature. A Dutch disease occurs when the demand for a 

country’s specific industry triggers an increase in their money demand, appreciating 
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their currency and their exchange rate. Both Peru and Colombia have an inherent 

necessity to intervene and sterilize because of this reason. If these economies didn’t 

sterilize at a time when their economies are expanding due to the world demand for their 

commodities, there is a chance that their manufacturing sector can be negatively affected 

by the appreciation of their currencies. This “disease” affects the economy adversely in 

both ways: deindustrialization and dependency in a very volatile industry (primary 

exports). The appreciation of the domestic currency makes the manufacturing and 

services sector lose competitiveness.  

A central bank faced with a high risk of Dutch disease will need to intervene in 

the FX market often in order to control for the “unnatural” appreciation of their 

currency. If they fail to do so, the economy might end up losing competitiveness in 

manufacturing, and jobs will shift to the primary export industry. Colombia, to a much 

larger extent, considers the Dutch disease risk in their policy making. Their central bank 

has advocated for more aggressive sterilization in order to cope with the rising prices of 

commodities. Another approach, such as building the competitiveness of the 

manufacturing and services sector can also be used to cope with the Dutch disease, but 

that is a fiscal policy issue, not monetary.      

 

vi. Foreign Exchange intervention: Sterilization. 

 There are two different types of Foreign exchange intervention: Sterilized and 

non-sterilized intervention (Taylor 1995). Sterilized intervention occurs when the 

monetary authorities make sure that the monetary base (MB), which is a main 
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determinant of the money supply, is not affected by the foreign exchange intervention 

(Dominguez and Frankel 1990). Non-Sterilized intervention aims at affecting the 

exchange rate by a change in supply of home currency and the demand for foreign 

currency, affecting both the exchange rate and the money supply. Sterilized intervention 

is a process of two transactions: one is needed to affect the exchange rate, and one to 

“sterilize” or cancel out the effect the intervention had on the money supply (Obsfeld 

1996).   

 

 

vii. Sterilization: Dual Anchors 

 If a central bank intervenes plenty in the foreign exchange market (de facto 

pegged exchange rate), and then sterilizes all said interventions, it can be established that 

the bank has dual anchors: One being the exchange rate, and the other one being the 
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monetary base. The MB is an important target for central banks because it is an important 

determinant of inflation. This is an important attribute of a central bank’s ability to 

implement an inflation-targeting regime with adjusting exchange rates. 

 As previously expressed, the MB is a main determinant of the money supply, and 

in turn, the money supply is a main determinant of the price level (inflation). According 

to the Quantity Theory of Money, the MS has a direct relationship with the Price level 

(Fisher n.d.). Consider the equation of exchange: M*V = P*Q, where M is the total 

amount of money in circulation, V is the velocity of money, P is the price level, and Q 

the real value of final expenditures. If M or V is increased, either P or Q has to increase 

to maintain the identity. If the velocity of money is constant, and the real value of all final 

expenditures remains constant as well, and increase in M will ultimately lead to an 

increase in the price level P.  

viii. Sterilization and the Central Bank’s Balance Sheet 

 As previously stated, central banks sterilize to mitigate the effect forex 

intervention has on the money supply. In order to sterilize, most central banks utilize the 

domestic assets (Domestic Credit) and foreign assets (International Reserves) they posses 

to make sure they offset the effect the previous OMO (open market operation) had on the 

money supply (Feenstra and Taylor 2009).  

 

 

 

Central Bank’s Simplified Balance Sheet 
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Assets Liabilities 

Foreign Assets (Reserves) Money Supply (Currency in 
circulation) 

Domestic Assets 
(Credits/Bonds) 

 

  

 Let’s imagine a given central bank wants to maintain a peg to a given currency, or 

simply manage the exchange rate’s float as to mitigate volatility, and at the same time, 

they want to make sure the MB stays the same because of inflationary cautions. If the 

exchange rate depreciates, which means less domestic currency is needed to buy foreign 

currency; it poses a threat to countries that want to maintain a competitive (undervalued) 

home currency (Frankel and Rapetti 2011). In this instance, the central bank will need to 

intervene in the forex market by buying foreign currency in order to appreciate the 

exchange rate back to competitiveness. The central bank will engage in two transactions: 

 1. An open market purchase of foreign currency, which will end up increasing 

foreign assets (foreign reserves) and increase the supply of domestic currency in 

circulation (Liabilities of the central bank). This change in the balance of 

Foreign/Domestic currency will appreciate the exchange rate back to competitiveness 

because the price for domestic currency will be lower in comparison to the price of 

foreign currency. Let’s assume the central bank purchased 1000 dollars of foreign 

reserves: 

* Keep in mind that a Balance Sheet must always maintain the 

identity Assets=Liabilities. In the central bank’s Balance Sheet, the 

identity is FA + DA = MB. The previous transactions do not violate 

the identity; it is assumed that the M increased by the same amount 

than the FA 
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 Balance Sheet Movements 

Assets Liabilities 

Foreign Assets 
1000 

Monetary Base 
(1000)* 

Domestic Assets  

  

2. The second transaction is needed in order to take the monetary base back to its 

original amount, leaving the money supply untouched. The central bank will sell 

domestic assets in order to “sterilize” the change in the monetary base. 

  

Assets Liabilities 

Foreign Assets 
1000 

Monetary Base 
1000 -1000 

Domestic Assets 
(1000) 

 

  

The net result of both transactions will be:  

• Same amount of monetary base (liabilities). 

• Lower amount of domestic assets. 

• Higher amount of international reserves. 

• An appreciated exchange rate, hopefully back to competitiveness.   

  

 It is important to mention that sterilization is not limited to only offsetting effects 

on the MB after an intervention aimed at manipulating the exchange rate. It can also be 

used to off-set changes in the MB after an intervention to finance government borrowing: 
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 In that case, the central bank will print money and buy domestic assets (Bonds). 

This purchase increases the MB, which was used to buy the domestic bonds. In order to 

bring the MB back down, the central bank will sell FA (International Reserves) to buy 

back the cashed issue to finance the first transaction. The net effect of the transaction is: 

• Higher Domestic assets 

• Lower Foreign Assets 

• Same amount of MB 

• Appreciation of the Home currency.   

 There exist some critiques on the effectiveness of forex intervention and on the 

effectiveness of sterilization. Taylor argues that there was consensus amongst economist 

that sterilized intervention had only a very small and transitory effect on the exchange 

rate; however, much of the research has not been able to establish the inefficacy of 

exchange rate intervention, hence the heavy and regular intervention in the major 

exchange rate markets since the late 80s (Taylor 1995).  

 An important observation made by Kenen (1982) specifies the need for imperfect 

asset substitution between domestic assets and foreign assets. Were DA and FA perfect 

substitutes, right after the open market sell of DA (2nd transaction) private agents will 

sell Foreign Bonds until the value of the Foreign Bonds is equal to the value of the 

Domestic Bonds, inundating the economy with foreign currency equal to the amount of 

the 1st transaction, mitigating the effect on the exchange rate to 0. Domestic and Foreign 

bonds need to be less than perfect substitutes in order for the intervention to have an 

effect on the exchange rate. The exchange rate determination Model that assumes 

imperfect substitutability between foreign and domestic assets is the Portfolio Balance 
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Model, and it is distinguished from other exchange rate models mainly by the fore 

mentioned assumption. As Mundell (1968) explained, sterilized intervention has been 

inefficient in advanced countries, and has had more effectiveness in developing ones. 

One reason for this being that bonds and equity from EMEs are not good substitutes for 

international financial assets since they pose a higher risk premium.  

ix. Stylized Facts on International Reserves  

 The two economies studied in this case have expanded their international reserves 

exponentially since the 90s. This is not a unique occurrence since several EMEs 

(Emerging Market Economies) have also expanded their reserves exponentially after 

almost depleting them during the crisis years of the 80s. There is an inherent need in 

having reserves for monetary purposes: a country who wants to hold a peg needs to have 

reserves in order to intervene in the exchange rate market and maintain the peg. In the 

same way, EMEs have been hoarding reserves not only for the aforementioned, but also 

in order to prevent current and capital account shocks to their economies. During the 80s, 

it was recommended by the IMF to hold reserves equal to three months of imports 

(current account); however, the Mexican crisis demonstrated that reserves also need to be 

sufficient to pay off all short term debt (capital account). This rule became known as the 

Greenspan-Guidotti rule. The rule is important because insurance for current account 

shocks requires fewer reserves than insurance against capital account shocks because 

capital account shocks revolve around a continuous “flow” of capital or capital-flight 

(Ghosh, Ostry and Tsangarides 2012).  
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x. A Quick Review on Currency Crisis 

 A currency crisis occurs when a currency depreciates rapidly and violently, 

making it impossible for those who hold said currency to maintain the value of their 

wealth. Those who have liabilities denominated in foreign currency, but assets on 

domestic currency tend to lose money on a currency crisis since their debt increases as 

the domestic currency (assets) depreciates in comparison to the foreign currency 

(liabilities). An economy with a fixed exchange rate has to act quickly during a currency 

crisis: they can either defend the peg by fueling the market with the International 

Reserves they have, increase domestic interest rates, or leave the fixed exchange rate 

regime and begin to float. Currency crisis are especially detrimental to small emerging 

economies since they rarely possess sophisticated Banking systems or enough reserves to 

counteract the depreciation (Glick and Hutchinson 2011).  

 Several countries suffered recessions as a product of currency crisis during the 

90s, the most notable were Mexico (1994), Argentina (1999-2002), Russia (1998), and 

several Asian countries (1997). Mexico’s currency crisis occurred as a product of the 

capital account shock they endured during 1994. In this crisis, the failure of the Mexican 

banking system to provide liquidity had a spillover effect on the balance of payments as 

investors took their money out and got rid of all Mexican currency they possessed, this 

led to an exponential depreciation of the Mexican currency who at the time was trying to 

maintain a peg on the dollar. To appreciate their currency back to the peg, the Mexican 

central bank engaged in massive purchases of Mexican Pesos, getting rid of most of the 

international reserves they had accumulated in the previous years. The new 

administration of the Mexican central bank decided to let the exchange rate float since 
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they literally “ran out” of dollars and the peso hit bottom at 7.5 pesos per USD (it was 

pegged at 3). The USA intervened to help the Mexican economy and the American 

business interests in Mexico in two ways: by buying pesos, and with 50 billion USD in 

loan guarantees. The dollar stayed at 6 pesos per USD. 

 A main implication of the Mexican crisis was the need for higher sums of 

reserves; reserves not only sufficient to cover for a current account shock, but a capital 

account shock as well. Countries have learned from the experience of Mexico and other 

EMEs, and have, since the 90s, accumulating international reserves for precautionary 

motives.  

 Another reason countries have been accumulating massive amounts of reserves is 

a result of devaluing their currency for competitive reasons, or as Dooly (2003) called it: 

Modern Mercantilism (Dooley, Folkerts-Landau and Garber 2003). Countries engage in 

sterilized intervention in order to depreciate their home currency, making their home 

goods cheaper to foreign markets. This is an export led strategy that many EMEs have 

used to create current account surpluses, expand production, and lower unemployment. 

Following the Mexican crisis, the Peso was undervalued at 6 per USD, and by 1996 and 

1997 the economy was growing rapidly at healthy rates of 5.1 and 6.8 respectively. 

Devaluation of the Mexican currency was one of the main players in allowing Mexico to 

regain its competitiveness internationally (Lederman, et al. 2000). This shows how it can 

be in a Nation’s interest to devalue a currency.  

 Most countries engage in sterilized intervention to maintain the exchange rate 

competitive. Sterilized intervention’s by-product is accumulation of foreign currency. 

Notably, Ghosh and Kim (2009) explain how the monetary authorities can see the 
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depreciation of the currency through sterilized intervention as an export subsidy in an 

economic system where productivity spillovers are positive, leading to an expansion in 

international reserves (Ghosh, Ostry and Tsangarides 2010). This expansion occurs 

because sterilized intervention buys foreign currency in the open market in order to lower 

its supply. This phenomenon can help understand why countries have increased rapidly 

their International Reserves. Based on the theory, it is appropriate to think that countries 

are expanding their international reserves because of both precautionary and mercantilist 

motives, however, the empirical literature to date has not been successful at establishing a 

strong link with the data available (Gosh; Ostry; and Tsangarides 2012.)   

xi. Rethinking the Trilemma in International Finance 

 The international financial architecture has changed many times, especially after a 

time of global crises. After most nations adopted the fiat currency, different monetary and 

financial arrangements had to be made while keeping in mind the Trilemma. The 

Mundell-Fleming extension of the IS-LM model for open economies was a Neo-

Keynesian model - which put forth the theory of the unholy trinity - which had vast 

relevance in the crisis years leading to the 1990s. The Trilemma became an important 

foundation for open economy macroeconomics during the 80s (Obstfeld, Shambaugh and 

Taylor 2004). The Trilemma states that an economy has to choose two monetary policy 

goals out of the three: Fixed exchange rate, monetary independence, and financial 

integration.  

 A mix variety of empirical work exist on the issue of Policy goals, leading to the 

idea that each policy choice can have varying effects, multiplying those effects depending 



 17 

on the other goal the central bank decides to follow. Authors such as Aizenman and Ito 

(2008, 2010, and 2011) analyzed the trilemma the way it has been applied in practice: a 

generalized adaptation of all three sides of the triangle. As it is explained, countries 

normally manage their policy goals in the context of a “Generalized Trilemma”, which 

means, countries tend to choose between an index of financial integration, a measure of 

volatility in the exchange rate, and the degree of monetary independence.  

 To further expand the idea above, a central bank can simply decide to employ all 

three policy goals, but it would have to do it in small adaptations. It will be impractical 

and risky for a central bank to have a fixed exchange rate, full financial integration, and 

complete monetary autonomy; however, said central bank can have limited financial 

integration, a managed float to reduce volatility, and still maintain some sort of monetary 

autonomy. This circumvention of the Trilemma has important implications for EMEs 

success since the benefit of optimal policy-choice is of extreme significance for their 

economies. 

 Regression analyses, done by Aizenman and Ito (2012), have shown the trend of 

EMEs to converge in an intermediate level of all three policies (Aizenman and Ito 2012). 

This means that most EMEs are engaging in intermediate levels of financial integration, 

exchange rates control, and monetary autonomy. The analysis also shows that those 

countries that converged on the three policy goals tend to experience lower indices of 

output volatility. It is important to note that while EMEs have been defying the 

Trilemma, they have also been increasing their International Reserves, providing with a 

hypothesis: IR are being accumulated in order to cushion against the risk that rises from 

the circumvention of the Trilemma. EMEs that are not pursuing the three intermediate 
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policy goals tend to have higher output volatility, as those economies usually pursue the 

policy goals of exchange rate stability (Aizenman and Ito 2012).  

 For EMEs, accumulation of IR has been a byproduct of their policy goal of 

financial openness, financial stability, and economic stability (reduced volatility of 

exchange rate). Aizenman and Marion (2003) explained that insurance motives might be 

behind the accumulation of IR by Asian countries, since the accumulation of reserves 

escalated in that region after the Asian crises. This observation, coupled with empirical 

research on the subject of Trilemma choices and IR accumulation, has led to the idea that 

there might exist a “Quatrilemma”, which means, accumulation of IR has become the 4th 

monetary policy goal (Aizenman and Ito 2012). Furthermore, empirical analysis shows 

that a country who is pursuing a combination of policies with high divergence, and has 

low levels of IR, tends to suffer greater output volatility. It can be hypothesized that 

accumulating good amounts of reserves allows EMEs to have more freedom and options 

when choosing the policy combinations they want to establish. The cost of maintaining 

monetary stability and at the same time hoard international reserves has proliferated the 

need for more aggressive sterilization. Authors such as Aizenman and Glick (2008) have 

found that as IR were building up, so were the sterilization coefficients, which means 

countries kept increasingly sterilizing the increments of the MB which were byproducts 

of open market purchase of foreign currency (Aizenman and Glick 2008).   

 The following graph illustrates the trends of the 4 variables: Monetary 

Independence, Financial Integration, exchange rate stability, and International Reserves. 

We can observe how, although not the extent of the Emerging Asian Economies, 

Emerging Latin America has been increasing the accumulation of International Reserves 
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since the 80s. It can also be observed that as IR increased in EAEs, Monetary 

Independence decreased (Aizenman and Ito 2012).   

 

Figure 1.1: Illustrating the Quatrilemma in Emerging Latin America. Source: Aizeman, et 

al (2010) 

 

Figure 1.2: Illustrating the Quatrilemma in Emerging Asia 
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Ch.2 Economic and Monetary History of Peru and Colombia 

 

 The economies observed in this thesis have many fundamental factors in common 

such as: GDP, Population, geographical location, Monetary Regime (FIT), and they are 

both commodities export led economies. This chapter outlines the development of their 

monetary and economic system in the context of the Latin American economic 

experience. Factors that can be considered as “fundamental” to the formation of their 

economy will also be included. It is important to note that many “social” factors have 

also affected these economies (For example; Las FARC and drug cartels in Colombia had 

a main impact in their economy) but their study is beyond the scope of this thesis.  

 

Peru 

 In post WWII Peru, military juntas and dictatorships controlled the economy and 

drove it to economic turmoil, currency crises, and hyperinflation. During the 1950s, a 

surplus in government revenue from the export of natural resources allowed the populist 

government to engage in social reconstruction programs. The policies of the next 30 

years - which revolved around import substitution industrialization (ISIs) - proved to 

have no effect on the size of the Peruvian economy. Later in the decade, Peru signed an 

agreement with the IMF and became the first Latin American country to do so. This 

agreement consisted in negotiating exchange rates policies with the IMF in exchange of 

external finance since - at this point in time - only the IMF was a substantial medium for 

finance to the “risky” developing countries (Frenkel and Rapetti 2010).  
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 In 1975, General Bermudez replaced general Velasco who at the time was 

severely criticized by the mismanagement of Peru’s economy, the Nationalization of 

major industries, and the failed land reform implemented by him (Sheahan 2001). During 

the 70s, Oil producing countries began to fuel the world’s market for loanable funds, 

integrating the financial markets, inundating them with liquidity, and dropping interest 

rates worldwide. This source of cheap loans, liberalization, and progressive de-regulation 

of domestic financial systems convinced Latin America to tap into the Eurodollar market. 

Peru was one of the first countries to engage in international credit to finance for 

government expenditures in infrastructure and balance of payments deficits. This severe 

indebtedness and borrowing in foreign currency - which most Latin American countries 

engaged in - will be a recipe for disaster leading to the Latin America Debt Crises.  

 After 12 years in which Bermudez tried to restore the country’s economy, 

democratic elections brought an end to the military rule in 1980. Belaunde was elected 

president in the midst of inflation stress, economic difficulties, and the rise of the Shining 

Path guerrilla. The Latin American debt crisis was a huge problem for the liberalization 

that president Belaunde was trying to bring to Peru. The crisis was a product of the oil 

embargo in 73’, in which oil prices went up abruptly driving economies into recessions 

and cutting the supply of loanable funds to Latin America. As per capita income declined, 

the currency depreciated increasing Peru’s foreign debt. Other countries, such as 

Argentina, Brazil, and Mexico, were hit by the debt crises also. During these crises, 

foreign lenders ceased the supply of liquidity to public and private institutions in Latin 

America because no more Oil dollars were coming in. As world interest rates rose, 

countries were unable to pay for the debt and this triggered a financial crises. As the FX 
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markets deteriorated - appreciating the value of the dollar in comparison to other Latin 

American currencies - countries were not able to pay some of the debt back because it 

was dollar denominated. During the remainder of the 80s, most countries began 

refinancing their debt with the help and regulations of the IMF (Frenkel and Rapetti 

2010.)  

 Alan Garcia Perez became president of Peru in 1985. His approach to the 

economic problem Peru was going through was placing limits on external debt payments 

and expansion of public expenditure, angering the IMF and other financial intermediaries 

who had provided funds for Peru initially. His policies led to the Peruvian Crisis of 1986 

(Parodi 2000). 

 When President Garcia took office, Peru was in very unfavorable economic and 

social conditions. The country was going through severe terrorist attacks from the Maoist 

guerrilla “Shining Path,” external debt was at a historical high, and commodity prices 

(Peru’s main export) had gone down. The government saw no better way of financing 

spending than through the printing money (the inflation tax). Domestic credit doubled 

every year from 82’-87’ with the newly printed currency. As soon as Garcia took over his 

administration instituted a fixed exchange rate; however, the Peg could not survive the 

exponential expansion of domestic credit, fiscal deficits, and the drain of international 

reserves. Reserves fell from 2,000 Million USD in 1986 to 500 Million USD in 1988. In 

April 1988, the Peruvian monetary authorities decided to give up on the fix exchange rate 

and the Peruvian currency (the sol) began to float, depreciating rapidly. The exchange 

rate went from 250,000 Soles per USD in September to 1,200,000 in March 1989. 

Inflation reached 7,649% in 1990, a period known as hyperinflation (Taylor and Feenstra 
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2008). Throughout Garcia’s administration, inflation accumulated a total of 2,200,200%. 

By mid-1985, the “sol” was replaced by a new currency, the “Inti”
3
, which was replaced 

again in 1991 by the “Nuevo Sol.” By the end of Garcia’s term Peru’s GDP had dropped 

20%, the average income per capita dropped to 720 USD (well below the average income 

in 1960), poverty increased by more than 10%, and Peru was in bad terms with the IMF 

(Pastor 2012) because of Garcia’s actions, isolating Peru from International Finances
4
.  

 

Figure 2.1: Peru’s GDP Source: www.tradingeconomics.com/theworldbankgroup 

 

 The 90s was characterized by high liquidity and low world interest rates. As 

developed countries embraced the Neo-Liberal agenda, Latin America had no other 

choice but to enter the game since they were being “obligated” by the IMF and the USA 

who were the ones who provided debt relief and other instruments for their recovery. The 

openness of the world’s financial systems and unprecedented liquidity increased the 

                                                 
3
 “Inti” is the Quechua word for Sun (Sol in Spanish). Quechua is the language of the 

indigenous peoples of the Andes, and was the official language of the Incan Empire.  
4
 Studies done by the National Institute of Statistics and Informatics and the United 

Nations Development Programme. 
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demand for developing world financial assets, fueling capital from the first world into 

EMEs (Calvo, Leiderman and Reinhart 1993). Massive amounts of capital inflows 

occurred during the 90s.  

 Peru began the decade of the 90s with hyperinflation, a stagnant economy, and 

social problems that originated in the 80s. The lack of inflation-adjusted instruments led 

the public to seek foreign currencies - especially the dollar - as an important medium of 

wealth preservation, leading Peru to become the most dollarized country in the region 

(Rossini, Quispe and Rodriguez, Capital Flows, Monetary Policy, and Forex Intervention 

in Peru 2011). The monetary policy followed during the early 90s helped curve inflation 

down significantly even though they did not engage in a fix exchange rate regime. After 

the Peruvian central bank gave up on the nominal Peg in 1988, they began targeting 

monetary targets and managing the float. Peru stopped the indiscriminate printing of 

money and this led to a Real exchange rate appreciation because the rate of inflation was 

significantly higher than the rate of depreciation of the nominal exchange rate. This in 

time helped mitigate inflation even further (Dacourt 1999). The Banco Central de 

Reserva del Peru (BCR) maintained this regime until 2002, relying on sterilized FX 

interventions to control the monetary aggregates and the nominal exchange rate. This 

approach to Monetary Policy proved to be very efficient at accomplishing two things: 

Reducing the inflationary trends, and avoiding recessions. The economy expanded 

moderately from 1994 to 2002. Mexico, Argentina, and Brazil went through some really 

bad crises during the 90s, but Peru did not. However, Peru did suffer from the Asian and 

Russian crises regardless of the flexibility of the exchange rate, the nominal exchange 
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rate depreciated and capital flew the country once again, leading to a financial crisis in 

1999.  

 After 2002, Peru engaged in pure floating and inflation targeting regime (FIT). At 

first, the central bank still targeted monetary aggregates mainly, then in 2003 switched to 

interest rate and sterilized intervention. Although Peru had adapted to FIT, they did not 

fully allowed the exchange rate to float freely (Chang 2008). Not only Peru, but most FIT 

countries in Latin America have declared the need to intervene in the FX market in order 

to manipulate the exchange rate. Peru has become the most dollarized country in the 

region, and monetary policy is aimed at mitigating the fluctuations of the nominal 

exchange rate, which can affect the behavior of the financial system and investment. 

Because of the heavy dollarization of Peru, the reaction of financial agents to sudden 

movements in foreign liquidity and volatility in the exchange rate is magnified (Rossini, 

Quispe and Rodriguez 2011). The interventions have accumulated reserves enough for 

the central bank to be a lender of last resort in the case of bank runs (Dancourt, 2009 and 

Armas and Grippa, 2006).  

 Peru’s managed flotation has been one of the most successful in Latin America. 

The volatility of the Peruvian exchange rate is the lowest of the region since 2009 

(BCRP.) Most of the monetary emissions that the central bank creates is sterilized 

through the placement of Deposit Certificates (CDBCRP) and with treasury deposits 

from the fiscal sector into the central bank. It is important to note that credit to the private 

sector did not shrink during the 2008 crises, on the contrary, it expanded by 13% since 

September of 2008 until the end of 2009, and still to this date credit keeps expanding. 

This credit access was the highest rate of the Latin American region. The BCRP acted 
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promptly in providing liquidity to the private sector in both domestic and foreign 

currency, preventing the domestic sector from being hit by the credit restriction from the 

international markets. The liquidity injected to the financial sector by the central bank 

was 9% of GDP.  

 An important aspect of the Peruvian economy is the fiscal surplus. On August 

2012, Peru recorded a fiscal surplus of about 7% of GDP. The fact that Peru can depend 

on the fiscal sector for liquidity is a central aspect for this paper: Because Peru has a 

fiscal surplus, they can depend on the fiscal sector for cheap sterilization bonds. This 

allows the central bank to engage in sterilization more efficiently, without increasing its 

debt.  

Figure 2.2: Peruvian Central Bank’s Transfer Mechanism (Source: Banco Central de 

Reserva del Peru) 
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Figure 2.3: Peru’s Annual Change on Consumer Price Index Source: 

www.tradingeconomics.com/institutonacionaldeestadistica 

 

*As we can see in the graph above, the price volatility in Peru was pretty high during the 

90s. During the 2000s, the volatility ceased.  

Colombia  

 At the end on the 19th century, Colombia’s development was proliferated by their 

production of coffee. Back in 1870, coffee only made up 8% of Colombia’s exports; 

however, by the 1920s it made up about 75%. Several inflows of capital had public and 

private destinies thanks to the strong performance of the commodity (Steiner and Vallejo 

2010) as an export. Coffee had an important social impact as well: Coffee was cultivated 

in small owned farms, unlike mining and banana plantations. This aspect of the coffee 

industry created a class of small successful business owners, which in time will create a 

need for people to settle in different areas of Colombia equally, decentralizing population 

growth. Because of the strength of Colombia’s growth and development, they were 
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barely affected by the Great Depression of the 30s. After WWII, Colombia began 

constructing a more integrated economy thanks to the profits that the coffee industry 

brought. 

 Since the 1950s, the Colombian model for development was ISI (Import 

Substitution Industrialization), prioritizing domestic consumption of imports. Just like 

Peru, Colombia signed an agreement with the IMF that dealt with exchange rate and 

international borrowing. During the 1960s, Colombia managed to control their balance of 

payments issues with the use of a crawling peg, which was a very innovative move at the 

time, and only used in Argentina, Chile, and Brazil. During the implementation of the 

crawling peg, monetary authorities adjusted the peg an average of once a week. The 

crawling peg was used not only to provide Real exchange rate stability, but 

competitiveness in exports as well. Colombia experienced high economic growth after 

the implementation of the crawling peg regime.  

 After 1976, primacy was given to the promotion of exports, especially in the 

manufacturing sector and coffee derivatives (Steiner and Vallejo 2010). During the 70s, 

droughts and other environmental difficulties affected Brazil’s coffee industry, elevating 

the price of coffee significantly. The high demand and price for coffee doubled its 

production in one decade. The expansion of exports and revenues helped Colombia build 

international reserves, while the central bank did all it could to stop inflation from rising. 

During this time of economic expansion, inflation was averaging 20% per year 

(Hernandez-Gamarra 2001).  The central bank then decided to begin implementing a 

credit line for different public and private projects, acting not only as a “Central Bank,” 

but as an intermediary as well. 
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Figure 2.4: Colombia’s GDP Source: www.tradingeconomics.com/theworldbankgroup 

 

 Colombia was an exception to the Latin American Debt crises of the 80s. Because 

of the coffee boom during the 60s and 70s, Colombia did not tap the International Market 

for Loanable funds to the same extend as other Latin American countries who suffered 

from the crises. However, the price of coffee did go down, taking Colombia to a current 

account deficit. After the central bank begins taping on its foreign reserves because of the 

balance of payments problem, they decided to ease the restrictions on foreign borrowing, 

and filled their economy with liquidity. The government of Betancur implemented a plan 

of stabilization, which tried to correct the fiscal and external imbalances (Hernandez 

Gamarra 2008). Colombia was the only major Latin American country that had a positive 

GDP growth rate through the 80s. The determinant factors for Colombia’s success, in 

comparison to other countries in the region during the 80s, were Colombia’s “small” 

financial needs to overcome the crises, the aid that was given to it by the IMF and World 

Bank, the stable exchange rate, and the inflation suffered after the devaluations during the 

early 80s. Towards the end of the 80s, Colombia went through major economic changes, 
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most of them aimed at liberalizing certain accounts, trade, and foreign exchange (Steiner 

and Vallejo 2010).  

 During the 1990s, Colombia faced tremendous amounts of social problems, most 

notably, drug cartels and the FARC. The economic changes the country made were 

mostly aimed at fiscal decentralization and progress towards social reconciliation and 

peace. The new constitution of 1991 made the central bank independent, establishing the 

rule for a low and stable rate of inflation (Hernandez Gamarra 2001). The favorable 

conditions of the international environment worked well with the new economic and 

social reforms (decentralization and government’s social mandate) that the country made; 

however, in 1996 these two policies became inconsistent (Steiner and Vallejo 2010.) For 

most of the first half of the 90s, Colombia enjoyed significant economic success aside 

from the social chaos and violence that haunted the country. Leading to the second part of 

the 90s, higher spending led to deficits, which in turn, led to public debt, making the 

country vulnerable to negative international shocks. During the Russia and Asian crisis, 

Colombia had their first recession since the 40s. The central bank had to devalue the 

exchange rate because it came under international pressure. A large contraction in 

aggregate demand occurred as a byproduct of the adjustment to the current account 

because of the lack of international lending. The contraction in demand resulted in a 

contraction in GDP, which was accompanied by a real-state bubble. All of the sudden, a 

banking crises erupted. The government tried to help the banking sector but that required 

more public spending. Some banks had to close and some were taken over by the 

government. In 1999, the government and central bank made the decision to allow the 

exchange rate to float freely, without any kind of government intervention. However, 
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fears spread that a devaluation of the peso will ultimately increase the government’s debt, 

to the point of default (just like the case of Mexico). Colombia signed a pact of extended-

fund-facility for three years. With this pact, confidence in the peso was restored and that 

confidence allowed the central bank to focus on inflation control and fiscal spending 

sustainability. With the pact, the government increased taxation, reformed the pension 

system, and privatized the banks it had previously nationalized. Colombia began its 

recovery by early 2000s with the help of the competitive exchange rate which drove 

exports. The Colombian economy moving into the new millennia saw the growing 

importance of remittances, which increased from 745 million USD in 1996 to 3 billion 

USD in 2003. 3 billion USD is equivalent to 90% of the nation’s exports of the oil 

industry. 

  The Colombian peso kept going through some devaluation throughout the 2000s 

because of the floatation of the exchange rate, but in 2004 and 2007 it appreciated. This 

volatility obligated the export sector of the Colombian economy to limit the volume of 

business they were providing. The business sector then put pressure on the policy makers 

to mitigate the uncertainty of future exchange rates. This pressure demonstrated that the 

exporters were not ready for a fully floating economy, since they were not using financial 

coverage or exchange rate insurance. Net foreign reserves in terms of debt payments 

increased substantially, increasing the credibility and lowering the chance of a balance of 

payments crisis.  

 Today, Monetary Policy in Colombia has the objective to reach and maintain a 

low and stable inflation rate. The board of directors at the “Banco de la Republica” 

defines the quantitative inflation targets. The “Departamento Administrativo Nacional de 
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Estadisticas” (DANE) is responsible for formulating the measurements of the CPI. The 

main monetary tool used by the central bank is the manipulation of interest rates, which 

dictate the liquidity in the economy. In the same way, the central bank has objectives 

regarding the exchange rate. The central bank must maintain a good number of reserves, 

which should be enough to fight current and capital account shocks. The exchange rate 

should also not be too volatile, and should be moderate in appreciation and devaluation 

because the nominal exchange rate can affect future inflation targets (Banco de la 

Republica de Colombia n.d.).   

 

Figure 2.5: Colombia’s Annual Change on Consumer Price Index. Source: 

www.tradingeconomics.com/DANE 
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Ch. 3 Methodology 

 

 To quantify our study on the Sterilization patterns of both Peru and Colombia we 

proceed to estimate the extent to which they Sterilize. In order to estimate the extent of 

sterilization, we must find the sterilization coefficients of both Peru and Colombia, and 

for this we need to run two separate simple regressions. There are different ways to run 

regressions to find the sterilization coefficient, in this case, we shall use the simple 

regression utilized by Aizenman and Glick (2008), with two major, but fundamentally 

insignificant changes: Aizenman and Glick use quarterly data when running their 

regression, we shall use monthly data. Also, Aizenman lags the MB 12 months (4 

quarters). We won’t lag the MB because we will assume that the central banks do not 

wait for the MB expansion to affect inflation, they simply sterilize right after they 

purchase FAs. I will also include a dummy variable to control for the 2008 financial 

crisis.  

 

Coefficients and their meaning 

 To find the coefficients we will regress the central bank’s change in NDA on the 

change of the NFA on the bank’s balance sheet. The change will be measured monthly. 

We will use the Ordinary Least Squares method (OLS) to run our regression.   

 The equation is as follows: 

 

(1)     ∆DA / MB = α + 𝞫 ∆ FA / MB + Dummy 
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 The sterilization coefficient is the 𝞫 term. The values of 𝞫 should range between 

0 and -1. A coefficient of -1 implies full sterilization of any incoming unit of FA, a 

coefficient of 0 means no sterilization at all. If the value found is between -1 and 0, then 

partial sterilization is assumed. A sterilization coefficient tells us on average how much 

each country sterilizes. The advantage of utilizing monthly data is that we can find 

coefficients for short periods such as two years. It can be implied that the sterilization 

coefficient from 2001-2002 might not be the same than the coefficient from 2008-2009. 

Another important observation will be the event that 𝞫 <-1, if this happens it means that 

not only are the monetary authorities sterilizing for changes in the MB as product of FA 

purchases, but also mitigating any natural expansion of the MB as a product of an 

increase of money demand, in one word: contractionary policy. In the same way, a 

sterilization coefficient greater than 0 implies expansionary monetary policy, because it is 

allowing the full expansion of the MB from the purchases, and at the same time is 

supplying more liquidity by increasing the MB even further. 

 

Data acquisition 

 I obtained the data for both countries from their respective central bank websites. 

Both central banks are required by law to publicize all the information they can regarding 

their actions, income statements, open purchases, and balance sheets. In this case, the 

information required for the regression is found on their Balance Sheets. The Balance 

sheets for central banks are not as simple as it was explained in the Literature Review 

section titled “central bank’s Balance Sheet”, they have a lot more items in their assets 

and liabilities that need to be ignored.  
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 Since the identity MB = FA + DA have to be maintained or approximated, I 

simply found the total amount of the MB of both Colombia and Peru, and then subtracted 

the amount of net international reserves each country possessed. The amount left is the 

Domestic Assets. To be more specific, the MB is the amount of currency in circulation 

plus the cash in banks’ vaults, and their reserves kept in the central bank. Net Foreign 

Assets are the international reserves accrued by the central bank minus the long term 

international liabilities that the central bank has. Domestic assets are basically debt that is 

owed to the central bank by domestic agents such as the financial sector, the private 

sector, and the government. In both Colombia and Peru, DAs are negative, and this can 

be explained by the necessity of the central banks to borrow from domestic agents in 

order to sterilize. A negative DA means the central bank owes money to domestic agents. 

Authors such as Lavoie and Wang (2011) explain a principle known as the compensation 

thesis, which states that a movement in the central bank’s FA will be compensated by a 

movement in another element of the balance sheet in the opposite direction (Lavoie and 

Wang 2009). As Lavoie (2001) pointed out earlier; the movements are a normal response 

from the financial system to the disequilibrium created by the increase in FA, which in 

time will affect liquidity (Lavoie 2001). In this case, the movement in the opposite 

direction occurs in the DA side, in an attempt to sterilize the intervention. All data was 

collected in the home currency of each respective country.  

  

Adjustments 

 Before I ran the regression I made sure to adjust for seasonal factors. I used the 

“Census x12” tool from Eviews, which identifies any monthly determined pattern and 
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adjusts it so that it doesn’t affect the overall regression. In this case, the Census X12 

identified several seasonal patterns, especially in Colombia’s monetary base growth, 

which peaked every December. 

 

 

 

There were other minor adjustments to the variables but not as significant. Peru 

showed to have much less significant adjustments in comparison to Colombia. 
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The coefficient estimation was run with adjusted variables, so the foreign assets, 

monetary base, and the domestic assets were all adjusted for both countries. If the 

regression had been run with unadjusted variables, the sterilization coefficients would 

have had minor changes - Peru’s would have been -.84, and Colombia -.91 –  both 

numbers greater than adjusted results. 

I also added a dummy variable to control for the 2008 financial crisis. The 

dummy variable begins in September 2008 because of the Lehman Bros. collapse, and 

extends until august 2009. 

 

Results 
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The sterilization coefficients found for both countries and their respective p-values are 

shown in the following table.   

 

Country Sterilization coefficient 
(𝞫) (no dummy v.) 

P-Value 

Peru -0.80 0.00 

Colombia -0.84 0.00 

* Monthly from February 2001 to December 2012. 

 

Legend 

DA: Domestic Assets  

FA: Foreign Assets 

MB: Monetary Base 

PER: Peru 

COL: Colombia 

_SA: Seasonal Adjustment 

 

Dependent Variable: D(DAPER_SA)/MBPER_SA 

Method: Least Squares 

Sample (adjusted): 2001M02 2012M12 

Included observations: 143 after adjustments 

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed 

        bandwidth = 5.0000) 

Variable Coefficient 
Std. 

Error 
t-

Statistic Prob.   

C 0.010031 0.004545 2.207093 0.0289 

D(FAPER_SA)/MBPER_SA -0.839504 0.056327 -14.194 0 

DUMMY4 -0.052735 0.013096 -4.026837 0.0001 
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R-squared 0.647489    Mean dependent var -0.01436 

Adjusted R-squared 0.644989    S.D. dependent var 0.078809 

S.E. of regression 0.046957    Akaike info criterion -3.26529 

Sum squared resid 0.310897    Schwarz criterion -3.22385 

Log likelihood 235.4682    Hannan-Quinn criter. -3.24845 

F-statistic 258.9872    Durbin-Watson stat 1.788091 

Prob(F-statistic) 0   

 

 As we can see, the 𝞫 for Peru is -0.83, which implies partial sterilization; 

however, it is a very high sterilization coefficient. We also measured the recursive 

coefficients for Peru. A recursive coefficient graph shows how the coefficient varies 

through time. 

Figure 3.1: Recursive Coefficient of Peru 
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 As we can see in the above graph, the sterilization coefficient grows steadily from 

2001 through the end of 2012. The graph suggests that as time passed Peru increased 

their extent of sterilization continuously.  

 The results for Colombia were as follows (after the adjustment): 

  

Dependent Variable: D(DACOL_SA)/MBCOL_SA 

Method: Least Squares 

Sample (adjusted): 2001M02 2012M12 

Included observations: 143 after adjustments 

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed 

        bandwidth = 5.0000) 

Variable Coefficient 
Std. 

Error 
t-

Statistic Prob.   

C 0.008988 0.002791 3.219967 0.0016 

D(FACOL_SA)/MBCOL_SA -0.837923 0.046225 -18.12725 0 

DUMMY4 -0.002652 0.006760 -0.392233 0.6955 

          

R-squared 0.699743  Mean dependent var -0.00311 

Adjusted R-squared 0.697613  S.D. dependent var 0.058941 

S.E. of regression 0.032412  Akaike info criterion -4.00671 

Sum squared resid 0.148123  Schwarz criterion -3.96527 

Log likelihood 288.4795  Hannan-Quinn criter. -3.98987 

F-statistic 328.5972  Durbin-Watson stat 2.553372 

Prob(F-statistic) 0   

 

As we can appreciate, the sterilization coefficient for Colombia is -0.83, which 

means a high degree of partial sterilized intervention and insignificantly higher than 

Peru’s. The recursive coefficient for Colombia is as follows: 
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Figure 3.2: Recursive Coefficient of Colombia 
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As we can see, the sterilization coefficient for Colombia remains mostly constant 

from 2001-2012, with a dent in 2008. Unlike Peru’s recursive coefficient, Colombia’s 

stays relatively the same through the 2000s.  

 The dummy variable had no effect whatsoever in the regression for Colombia; 

however, it decreased the sterilization coefficient (-.79 without the dummy variable) to -

.83 for Peru. One hypothesis that can explain this is how both countries approached the 

crisis. Peru, on one hand, might have increased the sterilization during the crisis because 

of capital flight into Peru. Colombia, on the other hand, might have rather continuing 

with the same level of sterilization, allowing the financial sector to internalize the risk. It 

is also statistically important to note the P-value for the Dummy variable for Colombia is 

higher than .005.  
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Research Limitations 

 One limitation I encountered while gathering the data was the lack of a “control” 

for an increase in the demand for money. In Aizenman and Glick (2008), they use 

nominal GDP growth in order to control for natural expansions of domestic assets which 

occur in order to meet increasing demand for money. Monthly data for nominal GDP is 

not issued by either country. Other regressions on sterilization coefficients that I 

encountered did not mention anything about controlling for DA expansion for money 

demand increases.  

 Another problem encountered was an accounting problem. As we know, FA are 

kept in foreign currency in the vaults. As exchange rates fluctuate, the value of the FA 

also fluctuates causing monetary expansions. In Clavijo and Varela (2003) explain how 

accounting for the changes in the Net International Reserves can be complex because 

credit variations are measured in local currency. In times of appreciating exchange rates, 

the FA has a lower accounting value, although the monetary value has already been used. 

In my regression, I do not account for the “Accounting v. Monetary” value of Reserves 

because the exchange rates are somewhat stable throughout the decade.  

 The information was gathered from two different Central Banks who collect their 

data their own different ways and with their own different means. Although I would have 

rather use data from the IMF instead, the IMF does not have the variables I was looking 

for. 

 

Figure 3.3: Colombia and Peru’s Foreign Assets  
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The graphs above illustrate the changes in FAs in Colombia and Peru. As we can 

see, Colombia’s FAs increased from 20,000,000 million Pesos in 2001, to almost 
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70,000,000 million Pesos (38,335 million USD) in 2012. For Peru, the FA increased even 

further: from 25,000 million soles to 160,000 million (61,776 million USD). It is evident 

that Peru has increased their FA eight fold, while Colombia only by a factor of 3.5. 

Today, Peru has 23,441 million dollars more than Colombia in foreign assets. 

 

Figure 3.4: Monetary Base of Both Peru and Colombia 
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 The Monetary Bases for both Peru and Colombia have increased in the past 

decade. Just like with the FAs, Peru’s MB has increase by a factor of 8, while Colombia 

by a factor of 5. The shape of Colombia’s MB graph is interesting as it appears to spike 

in December and then contract back; however, it grows overall. It appears as if Colombia 

intervenes in their MB more often than Peru. The differences can also be a product of the 

different instruments and bylaws of each monetary system. 
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Figure 3.5: Domestic Assets Peru and Colombia 
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 Lastly, the domestic Assets for Colombia changed a lot this past decade; however, 

it is almost the same amount it was in 2001, -9,889,463 billion of Colombian Pesos or 

5,414 million USD. Peru, on the other hand, has decreased their DA by a factor of 8, 

from almost -20,000 million Nuevos Soles (7,722 million USD) to almost 90,000 million 

Soles (34,749 million USD).  Another important observation is the big decline in DA 

right after the 08’. This sharp movement can be explained by the financial crisis in which 

both central banks had to provide liquidity to the domestic sector.  
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Ch. 4 Further Specifications on the FOREX Intervention Mechanisms in Peru and 

Colombia 

 

 As in many different cases in the academic world, the theory doesn’t always fully 

describe how mechanisms work in practice. The central bank’s balance sheet shown in 

the first chapter, for example, is not a real Balance sheet in the sense that it is overly 

simplified (Lavoie & Wang 2012). A real balance sheet contains many other different 

instruments which the banks use to conduct monetary policy. Different central banks 

conduct monetary policy in different ways, and the instruments they use will most likely 

be different as well. In this chapter, we will try to examine the intervention mechanisms 

that both the Peruvian and Colombian central banks utilize to conduct monetary policy, 

including the instruments and sterilization processes.  

 

Colombia 

 The “Banco de la Republica” of Colombia releases by law their actions in order to 

fulfill the “transparency” aspect of Monetary Policy. The “Borradores de Economia” is 

an informative pamphlet released for this purpose. In 2013, the latest of these pamphlets 

was aimed at outlining the FX intervention policy the Colombian central bank maintains, 

and to illustrate the topics of discussion that have had major importance when 

determining policy at the central bank. The authors, Hernando Vargas, Andres Gonzalez, 

and Diego Rodriguez, reached the hypothesis that the effectiveness of Sterilized 

intervention by the central bank of Colombia is not useful at coping with external factors 

such as: Quantitative easing by developed economies (especially the USA), lower risk 
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premiums on emerging economies (especially domestic assets risk), and the higher 

commodity prices. Furthermore, there is a tradeoff between the FX intervention and 

Inflation targeting since - even when it is sterilized - FX intervention has an expansionary 

effect on the credit supply and aggregate demand.  

 The current FX Intervention of the Colombian central bank is aimed at the 

following official objectives: Maintaining an adequate level of international reserves, 

fixing short term exchange rate misalignments, and mitigating excessive volatility of the 

exchange rate (Vargas, Gonzalez and Rodriguez  2013). As previously stated; a small 

open economy must maintain an adequate level of International reserves in order to fend 

off external capital and current shocks. The definition of “adequate” reserves is not only 

determined by the size of GDP and the financial sector, but also on the exchange rate 

regime, price determination, and how regulated their financial system is (Edison 2003). 

In the case of Colombia, the credibility of the inflation target, the low level of ERPT, and 

the sound regulation of the financial market create an environment where high exchange 

rate flexibility is plausible. At the time of the Lehman Bros. crisis, Colombia’s FX 

intervention was the smallest in the Latin American region. Authors such as Vargas 

(2011) explain how the volatility from the floating exchange rate contributes to the 

previous conditions, and that the currency risk is internalized by the private sector.   

 A recent source of potential external shocks has the Colombian monetary 

authorities debating on the question of optimal international reserves. The source is the 

expansion of Colombian banks to other countries. Two approaches are being considered 

by the Bank: holding more international reserves to hedge against the risk of shock, or 

strengthening liquidity regulation. Holding more reserves will pose a higher opportunity 
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cost of the central bank; so internalizing the risk by tougher regulation seems to be 

promising. 67% of the banks that operate outside of Colombia are located in Central 

America, a region that on average lacks regulation or a Lender of Last Resort mechanism. 

Were problems erupt from overseas; it can affect Colombia’s liquidity since funds are 

being loaned outside of Colombia as well. 

 Another aspect to consider when determining the “adequate” level of International 

Reserves is the model for “optimal reserves”. The models currently used have some 

drawbacks; however they are useful to prevent or alleviate the effects of external shocks 

(Calvo, Izquierdo and Loo-Kung 2012). The drawbacks of the model are important 

because it renders the models unusable in practice. For example, the models do not 

account for saving behavior of the economy, or the openness of the financial account. 

This is why a strong assumption must be always made on the probability of liquidity 

shocks. The most important drawback of the “Optimal Reserves’ model is the assumption 

that foreign liabilities as a given. This assumption leads to the misconception that the FA 

position of the country increases in the same amount as the purchase of International 

Reserves increases. Sterilized intervention in an economy with high capital mobility 

creates new capital inflow, reducing the most liquid assets of the domestic private sector. 

In the rare event of perfect capital mobility, FX intervention will not change the net asset 

position of the country. Since capital mobility in Colombia isn’t perfect, the desired 

effect is achieved but to a smaller fraction to that assumed by the “optimal reserves” 

model.  

 Because of the practical issues signaled above, the Colombian central bank 

follows different indicators of international reserves in practice. Purchases are aimed at 
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keeping these indicators stable. The indicators are the following: ratio of reserves to 

broad money, short term debt payment, the current account balance, level of imports, and 

GDP. 

 

 Sterilization in Colombia is utilized in order to maintain short term interest rates 

at the rate announced by the central bank. The main tools used for sterilization at the 

central bank have been government deposits. These deposits have allowed the central 

bank to remain a net lender to the financial system. In the event that Government deposits 

are not enough to sterilize the intervention, the central bank holds government securities 

which they can sell in the open market. The Bank has in the past opened short term 

deposits (remunerated) for financial institutions with the mission of sucking up excess 

liquidity from FX interventions. In 2011, the Government began issuing Monetary 

Regulation Government Bonds (MRGB), and all the proceeds would go to the central 

bank. These bonds allowed the central bank to work jointly with the government on 

sterilization policy.  

 As of now, the central bank intervenes in the FX market through announced daily 

purchases of dollars in fixed-amounts. The fixation of the amount of intervention is 
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important because it diminishes the recognition of a specific exchange rate target, which 

strengthens the credibility of the inflation target. Empirical data from Echavarria, Lopez, 

and Misas (2009) have determined the effects of FX intervention on the exchange rate to 

be short term only. These results coupled with other econometrics findings has led the 

central bank to believe sterilized intervention to be ineffective at dealing with long term 

changes such as Quantitative easing, reduced risk in domestic assets, and high 

commodity prices. In practice, the central bank has limited itself to using Sterilized FX 

intervention only to correct short-term misalignments. For longer-term misalignments, 

Capital controls are being considered. 

  

Peru 

 The most important aspect to consider when understanding the Monetary Policy 

mechanisms in Peru is the fact that the economy is heavily dollarized. When monetary 

authorities determine the policy instruments to use, they need to make sure they avoid 

credit busts in the partially dollarized financial system. This phenomenon has it’s 

complications: Banks can extend credit in foreign currency, complicating the “normal” 

transmission mechanism because the policy rate can not affect these liquidity flows nor 

their interest rate; a sharp depreciation can lead to a shock on the supply of credit because 

of the deterioration of the quality of the assets denominated in different currencies. 

Because of the phenomena previously described, the BCR has added several instruments 

to the policy framework which can be characterized as “non conventional”. Since the 

central bank has to regulate the liquidity in foreign currency, they have higher reserve 

requirements on short term FX liabilities. At the same time, the BCR intervenes in the FX 
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market sterilizing the increments in the MB with instruments that only the domestic 

sector can buy. It is important to mention, that the BCR tries to do both: reduce the 

volatility of the dollar, and accumulate IR; all this without giving a strong commitment to 

a given exact exchange rate (Quispe 2000). Although highly complicated, this policy 

mechanism has allowed the central bank prevent any substantial disruptions from the 

2008 global crisis. 

 The BCR decided to implement an inflation targeting regime in 2002, with an 

initial anchor of 2.5% and with a tolerance of 1%. As previously mentioned, dollarization 

of the financial intermediaries increases the risk of credit busts. These busts might result 

from violent movements in foreign exchange liquidity inflows or exchange rate volatility. 

This problem creates solvency risks in the event that the asset side of a bank is 

denominated in domestic currency and the liabilities in foreign currency.  

In order to cope with this problem, the BCR embraced a strategy consisting of three 

levels of liquidity: hoarding of international reserves to buffer external shocks, high 

liquidity requirements (especially for those holding foreign liabilities), and a conservative 

public financial position (fiscal policy).  

The quantitative instruments, such as the reserve requirement and the positioning 

of the BCR balance sheet, have gained notoriety because these innovative instruments 

helped the BCR avoid the collapse of credit. These measures acted directly over the flows 

of credit rather than over the more “indirect” interest rate. Financial intermediaries 

become insensitive to changes in interest rates during times of crisis because the interest 

rates fail at signaling the stance of monetary policy. The instruments are part of a 
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Monetary Risk Management approach. It includes preventive and corrective measures 

designed to avoid credit shocks in order to maintain the transmission mechanisms. 

 The BCR has two ways of dealing with the problem of signaling a specific 

exchange rate: First, they can avoid the predictability of the market by using, what they 

call, a rule type intervention. This kind of intervention involves in intervening with pre-

announced amounts of purchases. However, depending on the state of the economy, the 

bank might be forced to abandon this option an opt for the more discretionary 

intervention which is without pre-announced amount purchases. The main way of 

intervention is with direct operations with commercial banks at the current exchange rate. 

Auctions are also used by the BCR to make temporary swaps of currency. However, 

auctions are only used when the futures market for foreign currency in pushing the 

exchange rate position of local banks.   

 Two important factor of the Peruvian economy served valuable conditions for the 

Sterilization process in Peru: the Fiscal position, and the increasing demand for money. 

The fiscal contribution to the BCR makes up for 35% of the size of international reserves. 

The importance of fiscal deposits rests on the fact that it is free of interest, which relates 

to “free” or much cheaper sterilization. Countries who do not enjoy fiscal surpluses have 

to engage in “Sterilization bonds” which accrue interest the central bank has to pay at one 

point in time. Authors such as Rossini, Renzo; Quispe, Zenon; & Rodriguez Donita 

(2011) computed a ratio indicating how the volatility of the interest rate compared to the 

volatility of the exchange rate in different economies. The results showed that Peru had 

the lowest ratio, meaning interventions in Peru affect the interbank interest rate the least 

in comparison to other countries in the same region. This advantage can translate for a 
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lower need for Peru to focus on the interest rate when intervening on the FX market for 

exchange rate reasons. In the same way, the cost of liabilities the BCR holds is exceeded 

by the return on their foreign assets.  

 

 

 

 Episodes such as the Lehman collapse and QE2 led to a surge of capital inflows in 

Peru, which has been reflected on the increasing demand for BCR instruments from 

foreign agents, these instruments are denominated in local currency and can pose a 

problem for sterilization. In order to deal with the inflows, the BCR has imposed a 4% 

fee for the purchases and sells of BCR instruments by foreign agents, doubled the reserve 

requirement for deposits denominated with local currency by foreign agents, and 

substituted the sterilization deposit certificates
5
.  

 The treasury has also done its part to deal with inflows and the global economic 

turmoil: They have cut limits for net foreign positions of banks, limited the volume of FX 

operations by pensions, and passed a law that limits the amount of derivatives banks can 
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hold. The treasury is also taxing capital gains by 30%. Another unconventional move was 

the release of bonds denominated in domestic currency but paid in foreign currency with 

the aim of increasing the demand for foreign currency.   

 The reserve requirement has been used plenty by the BCR to discourage the 

purchase of domestic instruments by foreign agents, a byproduct of this is the 

accumulation of reserves which serve as buffers in the event of crisis. Peru experienced a 

crisis triggered by the Russian crisis of 1998. In this episode, the surge of capital inflows 

expanded the banking credit, and then a sudden stop of capital inflows ended the credit 

expansion, leading to a credit crunch (Rossini and Quispe 2010). After this credit crunch, 

the BCR became vigilant of credit expansions as a result of capital inflows.  
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Conclusion 

  In this thesis we explored the trend of reserve accumulation through sterilized 

intervention by two small open economies. It appears that both Peru and Colombia 

exercise sterilized intervention often. Their respective sterilization coefficients suggest 

that both countries engage in heavy sterilization. Literature in the area will suggest that 

there is evidence of dual anchors for Monetary Policy: Exchange Rate and Monetary 

Base. The central banks target exchange rate by intervening on the FOREX market (in 

order to manipulate exchange rates) and sterilize their intervention with DA in order to 

leave the MB untouched, mitigating effects on inflation. There is also evidence that 

suggest the 08’ global crisis affected the sterilization coefficient of both countries.  

 Another central idea of the thesis is the cautionary and mercantilist reasons for 

accumulating reserves: Cautionary to prevent economic shocks and mercantilist to get an 

advantage in the terms of trade. The ability for countries to accumulate massive amounts 

of reserves allows them to circumvent the trilemma. As Aizenman explained, a 4th 

variable has been added to the trilemma making it a quatrilemma; that 4
th 

variable is 

international reserves. Many EMEs are hoarding reserves at an all-time high, China being 

a precursor of this practice.     

 There is mixed data from the literature on the efficiency of sterilized intervention. 

In one part, countries that are engaging in it have been able to sustain it and, in a few 

cases, even escape from the 08’ financial crisis. A main reason why EMEs have been 

able to employ sterilized intervention so efficiently is the imperfect substitutability of 

their assets in comparison to foreign assets. Because of that “risk” factor, when countries 

sterilize they can have the desired effect on the MB.  
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 So far the recipe for stability is clear: dual anchors and accumulation of reserves. 

However, we have seen many other recipes in the past fail, rendering to nothing any 

major progress that EMEs had accomplished.  

  

Further Research 

 A way to control for the increase in money demand – such as nominal GDP 

growth – can be very useful in future regressions. At the same time, finding a way to 

cope with the “accounting v. monetary” value argument presented in ch.3 will also 

contribute to a more accurate coefficient. As the Aizenman paper stated, the cost of 

reserve accumulation for China is now higher than the benefit they receive from it. A 

study that targets the optimal reserve accumulation for countries for different regions can 

be interesting. And finally, is there a way that the global South’s monetary authorities can 

stop depending on the dollar or euro? To me, it seems unfair that developing economies 

have to commit to buying dollars that keep losing value because of quantitative easing.   
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