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Abstract1

There exists a consensus in the literature that during the 90s the 
main reason for fear of floating in emerging economies was the 
excessive dollarization of liabilities, both in private and public 
sectors, which resulted in central banks’ interventions over the 
exchange rate. The main objective of these interventions was 
preventing the negative balance sheet effects originated by cur-
rency depreciations. 

Latin America certainly fits in this description, as convincing-ly 
documented by Calvo and Reinhart (2002). However, Latin 
American economies have reduced their debt in foreign currency 
since the early 2000s. Moreover, these economies extensively 
increased their amount of international reserves in the last de-
cade and some of them – like Colombia and Mexico - have even 
reached the IMF’s flexible credit line, which operates as an inter-
national lender of last resort. All these changes – lower liability 
dollarization, higher international reserves, and new collaterals - 
suggest that the fear of devaluating in Latin America should be 
lower. Nevertheless, floating hasn’t been the decision in terms of 
exchange rate policy. Conversely, most of Latin American coun-
tries that announced free floating opted for managed floating 
regimes and discretional interventions, in what can be considered 
as a new era of fear of floating. This paper finds empirical 
evidence that the motivation for fear of floating has changed 
during the recent boom in commodity prices, 2003-2013, when 
foreign exchange interventions under flexible regimes were 
focused on avoiding excessive currency appreciations and 
preventing Dutch disease.

JEL Classification Codes: F31, F33, F43, E52 

Keywords: fear of floating, exchange rate regimes, liability 
dollarization, deindustrialization, Dutch disease, Balance of 
Payments Dominance

1/ For this chapter I received 
valuable research support 

from Camila Orbegozo. 

A similar analysis can be found 
in: Malagón, Jonathan and 

Orbegozo, Camila (2019) “The 
new drivers of fear of floating: 

evidence for Latin America”. 
Journal of Globalization and 

Development. June 2019. ISSN 
1948-1837. DOI 10.1515

https://www.degruyter.com/
view/j/jgd.ahead-of-print/

jgd-2017-0012/
jgd-2017-0012.xml
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S
ince the collapse of Bretton Woods, in the early sev-
enties, the choice of an optimal exchange rate regime 
has been a fundamental piece in economic policy de-
sign. While initially the choice was made between fixed 
or flexible exchange rates, after 1973 countries moved 

towards a more diversified array of options with intermediate al-
ternatives as crawling peg, exchange rate bands and the so-called 
“hard pegs” (currency boards, dollarization and monetary unions). 

Although it is possible to identify a recent consensus about 
the benefits of exchange rate flexibility during macroeconomic 
adjustments, particularly in emerging economies that face ex-
ternal shocks, empirical evidence has shown that in most of the 
cases central banks intervene in the exchange market despite the 
announcement of free floating (Calvo and Reinhart, 2000). The 
Fear of Floating refers to this phenomenon, in which there is a 
divorce between the flexible exchange rate regime proclaimed de 
jure and the managed floating regime adopted de facto.

There exists a consensus in the literature that during the 90s 
the main reason for fear of floating in emerging economies was 
the excessive dollarization of liabilities, both in private and public 
sectors, which resulted in central banks’ interventions over the 
exchange rate. The main purpose of these interventions was try-
ing to prevent the negative balance sheet effects originated by 
sharp currency depreciations, as documented in the seminal pa-
per of Calvo and Reinhart (2002). In fact, evidence supports that 
depreciations in countries with high levels of Foreign Exchange 
Risk induce contractionary effects on output and are associated 
with challenges on fiscal sustainability and financial stability.  

Latin America certainly fits this description. In effect, liabili-ties 
denominated in foreign currency in the largest economies of 
Latin America (hereinafter referred to as domestic liability dol-
larization or DLD) were greater than 20% of GDP in the last two 
decades of the 20th century, reaching 24% of GDP in the mid-80s. 
As expected, there is a strong relationship between Calvo and 
Reinhart’s (2002) indicator of fear of floating2 and DLD, which 
indicates that the greater the debt in foreign currency, the lower 
the tolerance to floating, as shown in figure 1. 

However, external vulnerability in Latin America has been re-
duced since the early 2000s. In fact, Figure 2a illustrates how 
DLD has significantly decreased from 2003 to 2013. Moreover, 
some countries have strengthened their collaterals, from finding 
a lender of last resort, in the case of Mexico and Colombia (IMF’s 
flexible credit line), to decidedly increasing their international re-

1.
Introduction

2/ This indicator works as 
an index of exchange rate flex-
ibility or tolerance to floating. 
It will be described in depth in 

section 3.1.
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serves, as in the case of all the large economies of the region, as 
shown in Figure 2b. Consequently, according to the indicator of 
exchange rate flexibility, the average tolerance to floating in the 
seven largest Latin American economies increases more than 
three times from the period 1987-2003 (0.33) to the period 
2003-2014 (1.44). 

Despite the lower external vulnerability and the larger toler-
ance to floating in Latin America, countries in the region still 
opted for managed regimes even with the announcements of 
free floating. However, recently the new levels of fear of floating 
seem to be unrelated with the dollarization of liabilities. In fact,

1.
Introduction

FIGURE 1:

Relationship between fear of floating and DLD in the 
largest Latin American economies (1989-2002)

SOURCE: WORLD BANK, IMF, BLOOMBERG AND OWN CALCULATIONS.

FIGURE 2A:

Average DLD in the 7 largest 
Latin American Economies  
(1985-2013)

SOURCE: WORLD BANK AND OWN CALCULATIONS.

FIGURE 2B:

Average International Reserves 
in the 7 largest Latin American 
Economies (1985-2013)

SOURCE: WORLD BANK AND OWN CALCULATIONS.
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Figure 3 shows that the relationship between DLD and fear of 
floating is vague in the period 2003-2014, to the point that the R3 
in a univariate regression between tolerance to floating and DLD 
becomes insignificant.

FIGURE 3:

Relationship between fear of floating and DLD in the 
largest Latin American economies (2004-2013)

SOURCE: WORLD BANK, IMF, BLOOMBERG AND OWN CALCULATIONS.

At that point, a question arises: if external vulnerability is now 
lower, why do countries in Latin America still hold fear of float-
ing? An alternative hypothesis, which is tested in this paper, is 
that central banks intervened in the foreign exchange market 
during the recent commodity price boom in order to prevent an 
excessive appreciation of the currency, trying to avoid Dutch 
disease (Ocampo, 2011; Levy-Yeyati and Sturzenegger, 2007). 

Certainly, from 2002 to 2013 many papers have documented 
the evidence of Dutch disease in most of Latin American econ-
omies (Mulder, 2006; Martinez and Ocampo, 2011; Lartey et al, 
2012; among others). A good indicator is the difference between 
the real GDP growth and the average real growth of traditional 
tradable sectors: agriculture and industry . We named this indi-
cator “the tradeable gap”, and, as shown in Figure 4, it has been 
positive since the beginning of the boom in the commodities 
prices. 

3/ An alternative indicator 
is the average share of both 

sectors on GDP. Nevertheless, 
this indicator presents a lower 

variance in short periods. A 
second alternative indicator is 
the average gap between the 
growth rate of these sectors 

and their own trends, calculated 
by a Hodrik and Prescott Filter.  

1.
Introduction
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FIGURE 4:

Tradeable gap in Latin America: Real GDP growth 
– average real growth of agriculture and industry,
(2003-2013)

SOURCE: WORLD BANK AND ECLAC. OWN CALCULATIONS.

A first approach to the relation between fear of floating and 
the risk of Dutch disease is given by a scatterplot of the 
tradeable gap and the tolerance to floating. As indicated in the 
hypothe-sis, Figure 5 reveals a (negative) strong correlation 
between the flexibility of the exchange rate and the tradeable gap 
during the boom period, which indicates that the higher the level 
of Dutch disease, the lower the tolerance to floating. 

FIGURE 5:

Relationship between the fear of floating and 
the tradeable gap in the largest Latin American 
economies, (2004-2013)

SOURCE: WORLD BANK AND ECLAC. OWN CALCULATIONS.

This paper tries to find empirical support regarding the change 
in the motivation of fear of floating in Latin American largest 
economies between two periods: 1990-2002 and 2003-2013. 

1.
Introduction
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Then main hypothesis is that in the first period the main reason 
for announcing free floating de jure and adopting managed 
floating de facto was the domestic liability dollarization, as doc-
umented in the literature; but in the latter period, Latin Ameri-
can economies experienced fear of floating because of the risk of 
Dutch disease, as long as their traditional tradeable sectors 
lagged behind due to the appreciation of the currency. To anal-
yse this, we will use two different methodological approaches and 
compare their results: panel data and Bayesian VARs. The paper 
is organized as follows: this first section provides the in-
troduction and motivation of the essay, the second section goes 
through the literature review, in the third section the methodol-
ogy is described, the fourth section contains the results and the 
fifth section presents the main conclusions.

1.
Introduction
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2.
Literature 

review Hypotheses about motivations for fear of floating 
have theoretical foundations on arguments used 
during the last forty years that discuss which ex-
change rate regime should be chosen. Therefore, the 
literature review about fear of floating should start 

from the debate about the optimal exchange rate regime. Thus, 
this literature review consists of two parts: a brief overview of the 
main points of view regarding the choice of an exchange rate 
regime and the key papers about the motivation behind the fear 
of floating.

In the vast literature about the choice of an exchange rate 
regime, it is possible to classify the arguments in three different 
groups, according to their nature: real (related with GDP growth), 
institutional (related with credibility of the policies) and financial 
(related with capital mobility).  

The real approach comes from the standard Mundell-Fleming 
model for an open economy, in which under nominal rigidities, it 
is important to make a distinction regarding the nature of the 
shocks (Fleming 1962; Friedman, 1953; Mundell, 1963). According 
to this distinction, it would not be appropriate to maintain the 
same pattern of exchange rate for both nominal and real shocks. 
For nominal shocks, as an adjustment in money demand, a fixed 
exchange rate helps to minimize output fluctuations because it 
allows the adjustment of money supply. By contrast, a flexible 
exchange rate has a greater effectiveness when an economy ex-
periences real shocks, such as adjustments in exports demand or 
in terms of trade. Another consideration from this approach is 
that the benefits of fixed exchange rates increase with the degree 
of economic integration of countries. In particular, small 
economies with a high opening rate will have incentives to peg 
their exchange rate to other currency (Mundell, 1961).

Meanwhile, the institutional approach highlights the role of 
the credibility of fiscal and monetary policy as a decisive factor in 
choosing the optimal exchange rate regime (Barro and Gordon, 
1983; Dornbusch, 2001; Levy-Yeyati et al., 2010). In a con-text of 
large and persistent fiscal deficits and high inflation rates, as 
experienced in some countries of Latin America during the late 
70s and early 80s, fixed exchange rates would compensate for 
the lack of political power, reducing the possibility of fiscal 
dominance over monetary policy and importing the credibility in 
regard to a low inflation rate from a foreign central bank. In this 
case, the exchange rate is used as a nominal anchor. However, 
following Larraín and Velasco (2001), in the case of monetary 
policy, central bank independence and schemes as inflation tar-
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2.
Literature 

review

geting could provide enough credibility to monetary policy with-
out giving up a floating exchange rate.

From the financial point of view, there are two types of argu-
ments in this debate that have become increasingly relevant with 
the globalization of financial markets: the traditional concept of 
the “impossible trinity” or “trilemma” and the effect of domestic 
liability dollarization in the response of the economies to exter-
nal shocks.

Firstly, since the Mundell-Fleming model assumes perfect cap-
ital mobility and international interest rate arbitrage in the form 
of uncovered interest rate parity, it is not possible to smooth out 
cyclical output fluctuations driven by real shocks and maintain a 
stable exchange rate through monetary policy. This led to the 
traditional concept of the “impossible trinity”, which means that 
only two of the highest objectives of economic policy can be 
achieved among capital mobility, the fixed exchange rate and the 
autonomous monetary policy. From this concept, countries have 
chosen what has been called in the literature “unipolar” and “bi-
polar” views of exchange rate regimes. The unipolar view, adopt-
ed in most of Latin American economies, recommends focussing 
on a combination of exchange rate flexibility and inflation 
targeting (Larraín and Velasco, 2001). On the other hand, the 
belief that intermediate regimes - like exchange rate bands and 
crawling pegs- are unsustainable, is known as the bipolar view. 
According to this, due to the vulnerability of the intermediate 
regimes to speculative attacks and capital flows crashes, econ-
omies should move to corner solutions by adopting hard pegs or 
complete free-floating regimes (Obstfeld and Rogoff, 1995; 
Fischer, 2001).

A second discussion from the financial approach is about how 
to deal with financial mismatches, in both public and private 
sectors, when liabilities are denominated in foreign currency. In 
this case, depreciations have large contractionary effects on the 
real sector and may affect both financial stability and fiscal sus-
tainability. In this context, economies have a preference toward 
fixing the exchange despite the announcement of floating. This is 
how the concept of “Fear of Floating” emerges in this debate. It is 
important to mention that although this was popularized by 
Calvo and Reinhart (2002), other studies previously explored, 
from a theoretical perspective, different reasons to intervene in 
exchange rates under flexible regimes.

It is possible to establish five different approaches for the fear 
of floating phenomenon: i) contractionary devaluations, ii) in-
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ternational market constraints and signalling, iii) inflation con-
trolling approach, iv) labour markets concerns, and, v) resource 
allocation.

Initially, the literature focused on the importance of the ex-
change rate from the viewpoint of fiscal sustainability, where the 
exchange rate plays a decisive role in the capability of an open 
economy to afford its external debts (Tornell and Velasco, 1995). 
This problem is not only faced by governments, but also by firms. 
Bacchetta (2000) and Aghion et al. (1999) highlighted the fact 
that under high liability dollarization, monetary policy becomes 
more complex, to the extent that a reduction in intervention 
rates leads to a credit expansion, but generates a contractionary 
depreciation on firms that could affect the financial stability in-
deed. Thereafter, Calvo et al. (2003) maintained that in emerging 
economies, characterized by a high level of DLD, depreciations 
have large contractionary effects.

The second approach is related with international market con-
straints and signalling. Hausmann et al. (2000) state that the ca-
pability of a country to borrow internationally in its own curren-cy 
is one of the determinants of exchange rate flexibility. When 
countries face credit constraints in local currency, financing their 
deficit is associated to a higher exchange risk and less tolerance to 
floating. This argument becomes more relevant when economies 
face sudden stops in international financial markets (Alesina and 
Wagner, 2006; Calvo and Reinhart, 2002; 2000). In terms of signal-
ling, Barajas et al. (2008) show that international capital markets 
reward those countries classified under flexible exchange rate, but 
there seems to be no punishment for the exchange rate inter-
vention. Therefore, the central banks have incentives to announce 
flexibility de jure but intervene in the exchange market de facto. 
Similarly, Gengerb and Swoboda (2005) suggest that countries that 
actively use their policy instruments to stabilize the exchange rate, 
may rationally choose not to announce a fixed exchange rate due 
to the fear of receiving speculative attacks.

The third approach comes from the papers of Ball (1998) and 
Mishkin and Savastano (2001), who make a link between infla-
tion and fear of floating. According to the authors, the pass-
through of exchange rate to inflation in open emerging econo-
mies is four times higher than in developed countries. In these 
economies, monetary policy cannot focus on inflation targeting 
without having some control over the exchange market. 

A fourth approach is related to labour markets. Countries that 
announced free floating may have incentives to intervene in ex-

2.
Literature 

review
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change market to prevent alterations in unemployment. Accord-
ing to Lahiri and Vegh (2002), under rigidities in nominal wages, 
adjustments in the exchange rate lead to changes in real wages, 
generating voluntary unemployment in cases where real wages 
become below the equilibrium, and involuntary unemployment 
when it is above the equilibrium. In that model, both appreciation 
and depreciation create inefficiencies in labour market. In addi-
tion, Levy-Yeyati and Sturzenegger (2007) show that a depreciat-
ed exchange rate induces domestic savings and capital accumu-
lation meanwhile reduces real wages, generating a redistribution 
of income from workers to capital owners.

Finally, a fifth approach comes from two considerations about 
the real sector. The first consideration is the composition of the 
economy. Ocampo (2011a) suggests that it is important to con-
trol an excessive appreciation of the currency during booms, be-
cause it can have a negative impact on investment allocation at a 
sectoral level. In particular, appreciation and volatility of the 
exchange rate generates unstable incentives to invest in tradable 
goods and services, other than the sector booming, which is 
counterproductive for the diversification of exports and sus-
tainable growth (Hausmann, Hidalgo et al, 2013). The second 
consideration is about the cyclicality of the capital flows. Due to 
financial integration and persistent expansion of global markets, 
emerging countries are facing a condition called “balance of pay-
ments dominance”, in which external factors determine macro-
economic dynamics in the short term (Ocampo, 2011b). Under 
this situation, there are strong appreciations of the currencies 
during booms and sharp depreciations during crisis, which cre-
ates procyclical impacts on private spending and balance sheets. 
Countries aiming to stabilize the cycle could intervene in the 
exchange market despite declaring free floating.

2.
Literature 

review
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3.1. A dynamic indicator of tolerance to floating (TF)

We will carry out two econometric exercises to test the pro-
posed hypothesis. In both, the main variable is the tolerance to 
floating, the inverse indicator of fear of floating, used in Figures 1, 
3 and 5 of the introduction. This indicator, created by Calvo et al. 
(2002), seeks to capture the relative variability of the exchange 
rate compared to the monetary instruments used to intervene in 
the exchange market. In this case, we take the two instruments 
most commonly used: monetary policy intervention rate and in-
ternational reserves, following the next equation4:

The variance of the depreciation rate ( ) is found in the nu-
merator of the ratio. In the denominator, there is a sum of the 
variances of the percentage change in international reserves (R) 
and the absolute change in the monetary policy rate (i)5. The 
result, TTF, is an index of exchange rate flexibility or tolerance to 
floating. Under a system of fixed exchange rate, the indicator 
takes a value of zero. Higher values, meanwhile, indicate that the 
exchange rate is more volatile than instruments, reflecting a low-
er fear of floating. 

This indicator has two main shortcomings. First, it does not 
consider the accumulation of international reserves for precau-
tionary reasons.  Second, it results in a single observation per 
country and period, making it difficult in conducting econometric 
exercises. To solve the latter problem, we have transformed the 
initial formula into a dynamic indicator of fear of floating. The in-
tuition is the same as that in Calvo’s indicator, but using moving 
variances. 

For monthly data, the dynamic TTF indicator is defined as fol-
lows, where months t = 1,2 ..., n-11:

4/ CIndicators developed 
later in the literature are also 

constructed from two or more 
of these variables. See Levy-

Yeyati and Sturzenegger, 2007; 
Hausmann et al, 2000 and Baig, 

2001.

5/ All the variances are 
calculated over variables in 

percentages. 

3.
Methodology
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3.
Methodology

3.2. First exercise: A Bayesian VAR approach.

The main aim of this exercise is determining which variable most-
ly influences the fear of floating during two different periods 
through VAR models. 

❱ Countries considered: only those for which we observe both 
phenomena simultaneously, that is, large enough levels of DLD 
and tradeable gaps. We chose the countries located in the right 
tail of the distribution of both variables. Following this criteri-
on, and eliminating Argentina and Venezuela6, the sample set is 
composed of Brazil, Chile, Colombia, Mexico and Peru.

❱ Other variables to be considered: we estimated different re-
gressions for each country, correcting for heteroscedasticity 
and serial correlation, in order to identify the variables that ex-
plain most of the changes in the exchange rate flexibility (TTF). 
As independent variables, we included those that have been 
discussed throughout the literature: exports, openness index, 
inflation, foreign direct investment, portfolio flows, terms of 
trade, the size of the economy (expressed as the logarithm of 
GDP) and the tradable gap. The variables with the highest 
significance will be included in the model.

❱ Periods and data frequency: For all the variables, quarterly 
series were built for a period of about 19 years (1996-2014)7. 
Although it would be better testing the hypothesis about the 
incidence of DLD over the fear of floating since the 1980s, it 
was not possible to build the tolerance to floating indicator for 
that decade. The data periodicity is not homogenous by 
country: Brazil (June 1995-December 2014) - 79 observations, 
Chile (March 1997-December 2014) - 72 observations, Peru 
(March 1994-December 2014) - 84 observations, Mexico (June 
1997-December 2014) - 71 observations, and Colombia 
(September 1996-June 2015) - 76 observations. The sample is 
divid-ed in two periods, from 1996 to 2003 and from 2004 to 
2014. We choose the year 2003 as an inflexion point because in 
this year international prices of raw materials started growing.

❱ Type of VAR model: In VAR models, all the variables are treat-
ed as endogenous and dependent both statically and dynam-
ically. We chose this methodology because the variables ana-
lysed are endogenous and have a high degree of simultaneity. 
Thus, each variable depends on its own lags and the lags of 
the others. There is a negative side-effect to partitioning the 
sample in two periods: the sub-samples do not meet the re-
quirements on a number of observations to guarantee the 
supposed distribution of errors. Hence, the estimation could

6/ It is important to note 
that in this case we only 

carried out the exercise for 
those countries that actually 

have a de jure system of 
flexible exchange rate. In the 
case of countries with fixed 
exchange rate, as Argentina 

and Venezuela, FOF index takes 
values very close to zero and 
has an almost zero volatility.

7/ The FOF could be 
calculated monthly. However, 

it was not possible to build 
the series of all explanatory 

variables with the same 
frequency, in particular because 
of the restriction on GDP. That 

is why a quarterly average of 
the index is calculated and the 

periodicity of data is unified.
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be biased. To avoid this problem, we use Bayesian VAR esti-
mation, that provides more flexibility regarding the assump-
tions of the sample size.

In accordance with all the consideration mentioned above, we 
conduct Bayesian VARs for the 5 countries in Latin America, us-
ing quarterly data in two different periods: 1996-2003 and 
2004-2014. Bayesian econometrics assumes that coefficients in 
the model have prior distributions. This approach combines 
informa-tion from the sample with an extra-sample information 
provided by the researcher, so the sample size requirements are 
relaxed. Whit this in mind, the choice of prior is a fundamental 
piece of this methodology.

Every VAR equation has the following form: 

Where,   and  are the corresponding coeffi-
cients of lag s of the j-th variable in i-th equation. In our model, 5 
variables with 2 lags are included: TTF (tolerance to floating), 
tradeable gap, inflation, DLD and portfolio capital flows, following 
the criterion of significance in the regressions mentioned above. 
It is important to clarify that the order of variables is important 
when estimating the model. We arranged them in ascending or-
der from the most endogenous first, to the most exogenous at 
the end. All variables are included in their first difference, except 
for TTF index, what ensures that all variables are first order sta-
tionary. Now, the prior of the Bayesian VAR should be selected.

The prior most frequently used in macroeconomic studies, al-
lowing easy simulation of the distribution when there is no prior 
belief, is Jeffreys prior8,. Examples of the application of this prior 
in macroeconomics models can be found on DeJong et al. (1996, 
2000), Geweke (1999), Min and Zellner (1993) and Otrok and 
Whiteman (1998). An alternative prior is used by Doan et al. 
(1984) and Litterman (1986). They found that many macro-
economic time series follow a random walk process, and so they 
developed a specification known as the “Minnesota Prior” or “Lit-
terman Prior” that reflects that pattern. The prior of Litterman 
embodies two beliefs: the most recent lags provide more infor-
mation than distant lags, and own lags explain more than the 
other variables’ lags.

3.
Methodology

8/ Jeffreys prior is a non-
informative prior which is 

proportional to the square root 
of the determinant of the Fisher 

Information Matrix. 
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Having established the variables, their order and the prior, the 
estimation of a Bayesian VAR model for each country is per-
formed independently. Then, impulse-response analysis can be 
conducted for each country. Following Pesaran and Smith (1995), 
the results can be averaged in an aggregate response for Latin 
American countries. 

3.3. Second exercise: A Panel Data Approach

Using panel data methodology, six different models are per-
formed. Three of them correspond to the entire period 
(1990-2002), the first sub period (1990-2002) and the second sub 
peri-od (2003-2012) for all the observations. The other three 
models exhibit the same specifications in terms of the years, but 
using subsamples. The idea behind the subsample is including 
only the countries and moments in which DLD or tradeable gaps 
were relevant. For this, we used a queue filter to select the 
observa-tions in which the variables DLD and tradeable gap are 
higher in relation to their distribution. The percentile used was 50. 

A larger sample of 13 countries from Central and South Amer-
ica was used, including Colombia, Venezuela, Peru, Chile, Brazil, 
Uruguay, Bolivia, Argentina, Costa Rica, Guatemala, Dominican 
Republic, El Salvador and Mexico. In terms of frequency, data are 
presented on an annual basis. 

The dependent variable is the dynamic index of Tolerance to 
Floating (TTF) and the main independent variables are, of 
course, DLD and tradeable gap. The model is controlled by 
three relevant independent variables, used in the literature. 
First, the openness index (OI), defined as the sus of exports and 
imports as a percentage of the GDP. The intuition is that the 
higher importance of trade, the higher vulnerability to exchange 
rate fluctuations and, thus, the lower tolerance to floating. The 
second control variable, R, is defined as International Reserves/
GDP, as a proxy of the external coverage of the country. The 
third control variable is the exports growth, EG. The intuition 
behind this variable is that in some specific period, the extraor-
dinary growth of the exports drives countries to have a more 
active intervention. 

Finally, in the estimations for the entire period, we used two 
interactive dummies, for DLD in the period 1990 – 2002 and for 
tradeable gap in the period 2003 – 2012. The objective is to iden-
tify if there are significant differences between the impact of 
DLD and tradeable gap on fear of floating through time. 

3.
Methodology
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The following equation is estimated for the entire period:

Where:

i = 1,2,…,N

t = 1,2,…,T

TTF = tolerance to floating indicator 

DLD = Domestic Liability Dollarization

OI = Openness Index

R = International Reserves as a percentage of GDP

EG = Export growth 

D1 = Dummy that takes values of 1 if data correspond  
to the first period,1990-2002 

D2 = Dummy that takes values of 1 if data correspond  
to the second period,2003-2012

u = error term

The model to estimate is similar for subperiod specifications, 
but excluding, of course, the interactive effects of time:

Data panel methodology allows to capture variations over time 
incorporating individual effects ( ) that refer to unobservable 
characteristics of countries. In other words, idiosyncratic factors 
that may vary over time or among individuals, depending on the 
relationship they have with independent variables and error term. 
Breusch Pagan test shows whether this panel could be run as a 
OLS or not. If not, individual effects can be treated as random or 
fixed, depending on the relationship they have with the 
explanatory variables. Hausman test helps us to decide be-tween 
both options. For the estimation above, the Hausman test 
suggests that it is appropriate to perform the estimation with 
random effects, assuming that the individual effects are uncor-
related with the explanatory variables of the model and added to 
the error term. 

3.
Methodology
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Preliminarily, it is important to anticipate the expected results 
for the coefficients. In the estimations for the whole period, the 
two interactive dummies (of DLD and tradeable gap) should be 
significant and negative. Meanwhile, due to the hypotheses 
about the sub samples,  is expected to be significant and neg-
ative in the first period, but not significant for the second period. 
Finally,  should be significant and negative during the second 
period.

3.
Methodology
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4.
Results

4.1. A dynamic indicator of tolerance to floating (TTF)

The traditional indicator of tolerance to floating ends up in a 
unique value per period. This estimation was used in Figures 1 
and 5. The new specification proposed in section 3.1, in contrast, 
ends up in a dynamic series of tolerance to floating with quar-
terly data, shown in Figure 6. This series is the main input for the 
econometric exercises described in sections 3.2 and 3.3. Regard-
ing the path of the dynamic tolerance to floating indicator, it is 
important to highlight:

❱ The fear of floating was reduced from the first period 
1997-2003 to the second period, according to Figures 1 and 5.

❱ From 2005 to 2007 the level of fear of floating was similar to
the one in the late 1990s.

❱ During the international crisis of 2008-2009, Latin American
countries seemed to have a larger tolerance to floating, proba-
bly to take advantage of the devaluation in a moment in which 
DLD was low.

❱ Once the financial crisis passed, tolerance to floating was re-
duced.

FIGURE 6:

Average Dynamic Fear of Floating in Latin America 
(quarterly data)

SOURCE: WORLD BANK AND OWN CALCULATIONS.

4.2. First exercise: A Bayesian VAR approach.

4.3.1. First period (1996-2003)

In the impulse response analysis of the first period, we found that 
in the selected Latin American countries, a shock of one standard 
deviation in DLD had a negative impact on tolerance to floating. 
As shown in Figure 7.a, the impact has the expected sign 
according to the literature and it is persistent over time. Mean-
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while, the effect of one standard deviation increase in tradeable 
gap has the opposite sign than expected, as seen in figure 7.b. 
However, the effect is very low and becomes zero after the sixth 
quarter.

In the case of inflation and portfolio flows, it was found that 
the tolerance to floating becomes larger due to a further ac-
celeration in the price level and to a greater amount of capital 
flows. The direct relationship between inflation and floating can 
be explained with political economy reasons. During the nineties, 
central banks of Latin America continued its efforts to contain 
inflationary pressures and made a transition to inflation target-
ing schemes. In this context, a high rate of inflation affected the 
real exchange rate and increased the pressures from exporting 
sectors for a higher compensatory devaluation. Regarding the 
portfolio capital flows, an explanation could be that under a sub-
stantial growth of these flows during this period, the ability to 
intervene in the exchange rate is reduced and the tolerance to 
floating increases, as shown in figure 7.d.

FIGURE 7:

Average Cumulative response of TTF to a shock of one standard 
deviation of different variables (1996-2003)

SOURCE: OWN CALCULATIONS.
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b. Shock on Tradeable gap
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a. Shock on DLD
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c. Shock on Inflation d. Shock on Portfolio flows
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Looking at the results by country, Figure 8 shows that during 
the first four quarters the direction of the response is as expect-
ed for all the countries in the sample, except for Mexico. The 
most intense response comes from Colombian case, in which the 
shock of one standard deviation in DLD reduced the flexibility of 
the Colombian peso by about 1.5 standard deviations seven 
quarters later.

Additionally, some robustness tests were performed by chang-
ing variables in the VAR specification to corroborate the results. 
Figure 9.a shows that when replacing the portfolio investment 
flows by openness of the economies, the same relationship be-
tween DLD and Fear of floating is found. Similarly, Figure 9.b 
shows that when replacing portfolio flows by the change in ex-
ports of each country, we still find the expected relationship pro-
posed by Calvo and Reinhart (2002), with modifications in the 
magnitudes.

FIGURE 8:

Cumulative response of TTF to a shock of one  
standard deviation in DLD by countries (1996-2003) 

SOURCE: OWN CALCULATIONS.
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4.3.2. Second period (2004-2014)

For the second period, between 2004 and 2014, the results 
change substantially. As it is shown in figure 10.a, the response of 
FOF to increases in DLD is close to zero in the first seven quar-
ters and then has the opposite sign than expected. Meanwhile, 
an increase in the tradeable gap has a negative effect over the 
tolerance to floating that is significant and sustained, as shown in 
figure 10.b. This suggests that, over the last decade, interven-
tions in the exchange rate have been linked to the tradeable gap. 
The results of an increase in inflation and in portfolio flows are 
similar to the finding from the first period.

FIGURE 9:

Average Cumulative response of TTF  
to a shock of one standard deviation in DLD (1996-2003)

SOURCE: OWN CALCULATIONS. 

a. Replacing portfolio flows by openness rate b. Replacing portfolio flows by exports

Quarter Quarter

FIGURE 10:

Average Cumulative response of TTF to a shock of  
one standard deviation of different variables (2004-2014)

SOURCE: OWN CALCULATIONS.

a. Shock on DLD

Quarter Quarter

b. Shock on Tradeable gap

Quarter Quarter

c. Shock on Inflation d. Shock on Portfolio flows
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 While the average result supports the hypothesis proposed, 
Figure 11 reveals that there are mixed outcomes in the impulse-
response for each country. Brazil, Chile and in a lower intensity 
Peru have the expected sign, indicating the higher tradeable gap, 
the higher fear of floating (lower tolerance to floating). Mexico 
and Colombia, conversely, show the opposite results. This finding 
could be explained by a differential level of independence of the 
central banks, that could be higher in Mexico and Colombia. 
Another explanation could come from the different importance 
that petroleum plays in these economies. According to this hy-
pothesis, Mexico and Colombia, the most dependent economies, 
could be less interested in protecting industry and agriculture. A 
third possible reason for this divergence could be a differential 
negotiation power of industrial and agricultural guilds in each 
country. 

Finally, as it was done for the first period, robustness tests 
were assessed. In the estimation of the VAR model for each 
country, when replacing the variable capital portfolio flows by 
exports, we found the expected sign and a larger impact: a shock 
of one standard deviation in tradeable gap leads an exchange 
rate flexibility reduction of 1.2 standard deviations.

FIGURE 11:

Average Cumulative response of TTF to a shock of one  
standard deviation in tradeable gap by countries (2004-2014)

SOURCE: OWN CALCULATIONS.
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More interesting is the result of modifying the proxy of Dutch 
disease. In this case, we substitute the tradeable gap by the av-
erage deviation of the growth rate in agriculture and industry 
compared with their own trends, calculated by HP filters. The 
increase in this sectoral output gap has a less significant result 
over fear of floating, with the opposite sign during the first year. 
From this result, we can deduce that what induced fear of float-
ing during the last decade was not the absolute result of agricul-
ture or industry, but their relative performance compared to the 
economy.    

4.3. Second exercise: A Panel Data Approach

In the panel estimation for the period 1990-2003, we found that 
the relevant variables have different signs than expected. How-
ever, when the sample is cleaned keeping only the observations in 
which DLD and tradeable gap were high (following the meth-
odology of section 3.3), the interactive dummies are significant 
and have the expected sign at 10% significance level. In estima-
tions per periods, the results are similar: when the samples are 
cleaned by the intensity of the effect, parameters are significant 
and the signs are as expected. 

Thus, for countries where DLD and tradeable gap are signif-
icant phenomena, from 1990 to 2002 the dollarization of the 
economy and the tolerance to floating were inversely associated. 
However, from 2003 to 2012, DLD is not a significant source of 
fear of floating. Regarding the tradeable gap, we found the oppo-
site: Dutch disease is not a significant source of fear of floating 
from 1990 to 2002, but becomes significant since 2003 at 90% 
confidence level. 

In the estimation for the entire period, openness is found to be 
significant, suggesting that countries with larger commercial 
integration present a significantly higher level of fear of floating, 

FIGURE 12:

Average Cumulative response of TTF to a shock  
of one standard deviation in tradeable gap (2004-2014)

SOURCE: OWN CALCULATIONS. 

a. Replacing portfolio flows by openness rate b. Replacing TG by sectoral output gap

Quarter Quarter
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as shown in Table 1. In addition, and according to the literature, 
the tolerance to floating increases when the international re-
serves are larger.

TABLE 1:

Panel Data Results

SOURCE: OWN CALCULATIONS.

4.
Results



31

5.
Conclusions R esults contained in this paper provide evidence about the 

change in the motivation of fear of floating during the 
last decade. 

As documented in the literature, two different econometric 
exercises confirmed that, during the late eighties and nineties, 
Latin American economies that experienced the highest levels 
of domestic liability dollarization used to intervene to a greater 
ex-tent in exchange market despite the announcement of 
floating, protecting financial stability and fiscal sustainability. In 
contrast, for the second period of analysis (the decade of the 
commodi-ties boom), DLD became worthless and fear of 
floating was led by the risk of Dutch disease, that could be 
measured by the gap between real GDP growth and the real 
growth of agriculture and industry. Central Banks seem to react 
to their relative perfor-mance of agriculture or industry 
compared to the whole econo-my as opposed to the absolute 
results of these sectors.

In both periods, the results obtained by panel data and 
Bayes-ian VARs are robust, confirming the hypothesis through 
different methodologies. In addition, more than 20 VARs were 
estimated in order to perform additional robustness tests by 
changing vari-ables. The results were the same, except for the 
intensity of the responses.  In general, dollarization of debts and 
tradeable gaps are only useful explanatory variables in countries 
in which their levels are high. In others, the significance of the 
conclusions is reduced.   

This paper also contributes to the academic debate with a 
dynamic indicator of fear of floating, annual and quarterly, that 
allow performing more sophisticated econometric exercises. 

Although the results about the relation between fear of float-
ing and DLD is similar for all Latin American countries in the 
first period, the relation between fear of floating and Dutch 
disease changes by country in the most recent period. In 
particular, Brazil, Chile and Peru seem to react the most to 
tradeable gap, while Colombia and Mexico do not. This 
heterogeneity can be explained the incidence of central bank 
independence in ex-change rate policy, the relative importance 
of petroleum in these economies or the differential power of 
negotiation of agricultural and industrial guilds among countries 
hypotheses. Certainly, these political economy questions 
constitute a future research agenda.
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Abstract9

Since the eighties, emerging economies have experienced a 
sustained growth of international trade and a faster and deeper 
integration of their financial markets. As the share of external 
sector in developing economies increased, external shocks be-
came a more important source of their business cycles. Likewise, 
financial crises in emerging economies turned out to be increas-
ingly determined by external factors. 

Latin American is one of the most documented cases of study 
in the contemporary literature about the incidence of external 
shocks on financial crises. In effect, there exists a consensus that 
Latin American financial crises in both 80s and 90s were mainly 
determined by external shocks, even though economic condi-
tions and financial regulatory frameworks were very different in 
those decades. 

Due to the financial crises that took place after liberalization, 
most Latin American economies adopted a set of macropru-
dential policies since 2001, in which stricter financial regulations 
played a fundamental role. Nevertheless, the implementation of 
Basel standards was coincident with a decade of Balance of 
Payment Dominance, as defined by Ocampo (2011), when the 
dependence of domestic business cycle to external factors re-
mains. Under macroprudential policies as inflation targeting and 
fiscal rules, external shocks motivate pro-cyclical responses in 
monetary and fiscal policy, what may increase non-performing 
loans, reduce banking solvency and profitability and limit market 
liquidity. In the end, external shocks could be, once again, the 
main reason of financial crises in Latin America, despite the new 
financial regulation.

9/ For this chapter I received 
valuable research support from 

Daniel Lacouture.

A similar analysis can be found 
in: Chapter 6 “Financial Stability 

Under Balance of Payments: 
Evidence at the Bank Level for 

Latin America, 2013-2014” from 
the book Regulation and 

Financial Risk Management, 
published by

Asobancaria in 2018.
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This paper aims to assess empirically the relationship between 
financial stability at a bank level and external conditions of Latin 
America, in a decade in which Balance of Payment Dominance 
and Basel’s standards coexist. For this, a panel data exercise is 
performed for 88 commercial banks operating in six countries of 
the region, in which financial stability is assessed by three differ-
ent dimensions: capital adequacy, assets quality, and market val-
ue. The main result is that commercial banks are still sensitive to 
external shocks in a context of balance of payments dominance, 
but countries that adopted Basel’s II regulations reduced the vul-
nerability of their banks to external shocks from 10% to 50% of 
the effect. These results are robust to different definition of 
financial stability. An additional finding is the difference between 
the elasticities to external shocks of the traditional indicators of 
financial stability and the market valuation of stocks. In this 
regard, market seems to overvalue financial deepening of the 
country and its concentration, but not the aggregated perfor-
mance of financial industry, which can be suggesting risk-seeking 
behavior.

Classification: G01, G15, G18, G21

Keywords: Balance of Payment Dominance, business cycle, 
financial stability, Basel, macroprudencial policies, Latin America
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S
ince the eighties, emerging economies have experi-
enced a sustained growth of international trade and a 
faster, deeper integration of their financial markets. In 
fact, the openness index in these economies moved 
from 25% in 1986 to 54% in 2013 (Ahmed and Zlate, 

2014) and the capital flows increased by 9% yearly during the last 
two decades (IMF, 2016). As the share of the external sector in 
developing economies increased, external shocks became a more 
important source of their business cycles (Calvo, Leiderman and 
Reinhart, 1996, and Calvo, 2005). Likewise, financial crises in 
emerging economies turned out to be increasingly determined by 
external factors that influence funding costs, lending rates and 
non-performing loans (Kaminsky, Reinhart and Vegh, 2005; Rein-
hart and Rogoff, 2008). 

The Latin American experience is one of the most document-
ed cases of study in the contemporary literature about the inci-
dence of external shocks on financial crises. In effect, there exists 
a consensus that the Latin American financial crises in both the 
80s and 90s were mainly determined by external shocks, even 
though economic conditions and financial regulatory frame-
works were very different in those decades. During the 80s, this 
region was characterized by two main phenomena: large fiscal 
deficits financed by external debt and high inflation rates. The 
increase in oil prices in the late 70s and the appreciation of the 
dollar during the early 80s led the region to its hardest fiscal cri-
ses, that came together with many financial crises (Birdsall and 
Lozada, 1996) and high levels of “financial repression” as defined 
by McKinnon (1973) and Shaw (1973)10. By the middle of the 80s, 
it was taken for granted that Latin American economies faced 
inefficient banking systems and scarcity of capital. Consequently, 
the financial liberalization was a fundamental piece of the struc-
tural reforms and stabilization programs adopted by these coun-
tries in the late 80s and early 90s. 

As expected, the rapid increase in private loans and the large 
inflow of both foreign direct and portfolio investment acceler-
ated the economic growth in the region during the first half of 
the 90s (Calvo and Mendoza, 2000). However, the unintended 
consequence of financial liberalization was the increase of the 
current account deficit and the higher vulnerability of these 
economies to external shocks (Diaz Alejandro, 1985; Reinhart et 
al., 2001). In fact, financial liberalization magnified the macroeco-
nomic imbalances that were generated during the boom, with 
current account deficits that went from 0.25% of the GDP in 
1990 to 4.48% of the GDP in 1998 in the 7 largest economies 

1.
Introduction

10/ The term describes 
the financial systems in the 

most of emerging economies 
before the financial liberal-
ization. Some of the most 

common practices of financial 
repression are caps or ceilings 
to interest rates, direct credit 

to some sectors (usually 
with subsidies to the interest 

rates), fiscal dominance of 
monetary policy, regulation of 

capital movements between 
countries and high reserve 

requirements rates.
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of the region. In this context, the sudden stops in international 
financial markets, due to the Asian and Russian crises, generated 
the most intense financial crises in the history of Latin America 
from 1997 to 2001 (Izquierdo and Galindo, 2003).

One of the main lessons from the crises presented by the end 
of 20th century is that, although economic liberalization facilitates 
the expansion of financial markets in developing countries, the 
regulatory framework should be oriented in keeping 
macroeconomic and financial stability in open financial markets. 
This issue has become one of the cornerstones of a wider set of 
recommendations called macroprudential policy (Borio and Zhu, 
2012), adopted by most of large Latin American economies 
(Jácome et al., 2012). In terms of macroeconomic policy, some 
countries in Latin America have adopted inflation targeting 
schemes, flexible exchange rates and fiscal policy rules. Regarding 
the stability to the financial system, the largest countries of the 
region have implemented the international standard regulation 
proposed by the Basel Committee on its second and third version, 
Basel II and III hereinafter, as can be seen in Appendix 1. Evidence 
on the success of macroprudential policies was the increase of 
financial system resilience in most of Latin American countries 
during the international financial crisis of 2008. In that episode, 
banks in the region exhibited a better performance than in 
developed countries and in other emerging economies with no 
macroprudential schemes (Montoro and Rojas-Suarez, 2012).

The good performance of the Latin American financial system 
during 2008-2010 seems to reveal that Basel’s recommendation 
were enough to shield financial stability not only from domestic 
shocks, but also from external ones. Nevertheless, the economies 
of the region and their financial systems have shown significant 
vulnerability to the commodity prices shock of 2012-2015, in a 
context in which the business cycle seems to be dominated by 
external shocks, in what Ocampo (2011) defines as “Balance of 
Payments Dominance”. In fact, Figure 1 shows that the financial 
stability in Latin America, measured by the Composed Financial 
Stability Index - CFSI11, remained strongly associated to some of 
the major external variables during the last decade, including 
exports prices, EMBI12, Foreign Direct Investment, and US 
bonds yields. 

1.
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11/ The composed finan-cial 
stability indicator, CFSI, is 

calculated for each country by 
principal component analysis 
from 4 standard indicators of 
financial system performance: 

i) nonperforming loans, ii)
liquidity, iii) solvency and iv) 
ROE. The regional indicator 

corresponds to the simple av-
erage of 8 economies (Brazil, 

Chile, Colombia, Ecuador, El 
Salvador, Mexico, Paraguay 

and Peru). A deeper explana-
tion of CFSI could be found in 

the methodology section.

12/ The EMBI (Emerging 
Market Bonds Index) is a 

proxy of the risk in emerging 
economies. It is an index based 

on the spread between the 
interest rate of the dollar-de-
nominated sovereign bonds 

issued by emerging economies 
and the interest rate of the US 

sovereign bonds.
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This paper aims to empirically assess the relationship between 
financial stability at a bank level and the external business cycle 
of Latin American countries, in a decade of Balance of Payment 
Dominance (2003-2014). The main hypothesis is that the finan-
cial systems of the region remain vulnerable to changes in exter-
nal conditions despite the adoption of macroprudential regula-
tion over the last decade, including financial regulation oriented 
by Basel Committee on Banking Supervision. For testing this, a 
panel data exercise is performed for 88 commercial banks op-
erating in six countries of the region. This paper is organized in 
five sections; this introduction is the first one. Section two goes 
through the literature review on the incidence of external factors 
over financial stability in emerging economies. In the third 
section, the data and methodological strategy are presented, the 
fourth section examines the results and the final one contains 
the conclusions.

FIGURE 1:

Composed financial stability index and external  
variables for 8 Latin Amewrican economies (2003-2014)

SOURCE: OWN CALCULATIONS BASED ON BLOOMBERG AND WORLD BANK

Price of principal export product

Foreing direct investment (GDP%)

EMBI*

US 10-year bond yield
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Financial crises have been treated with special interest 
after the Great Depression of the 30s in the United 
States. Since then, many authors have studied the or-
igins of financial crises through different approaches, 
using a vast bundle of arguments. The main literature 

can be divided in three different groups of arguments: the market 
approach (that can be also named as the structural approach), 
the institutional approach and the business cycle approach.

In the first group, issues like the financial system development, 
its concentration and market structure are considered. Regard-
ing the level of development of the financial systems, one of the 
main conclusions of different papers is that countries with more 
developed financial system are more likely to experience finan-
cial crises13 (Acharya, 2009; Arcand et al., 2015). The central argu-
ment behind these kind of papers is that higher levels of financial 
deepening require the adoption of higher risks and the financial 
inclusion of riskier agents, that will end up undermining the abili-
ty of banks to absorb losses when adverse shocks occurs.

Other papers that can be considered under the market ap-
proach are those that have questioned the consequences of 
concentration, mergers and acquisitions on financial stability. 
Conclusions are mixed. Some papers have found that concen-
tration is a source of financial stability, since more competitive 
markets suggest the entry and exit of firms, where the latter 
could imply systemic risks (Petersen and Rajan, 1995; Cetorelli 
and Peretto, 2000; Padoa-Schioppa, 2001). Other authors back-
ing the positive relation between concentration and stability 
hold that in concentrated markets it is easier to supervise a 
smaller number of players and to protect them against adverse 
macroeconomic shocks (Keeley, 1990; Hellman, Murdock and 
Stiglitz, 2000; Amel and Salleo, 2002 and Demirgüç-Kunt and 
Levine, 2006). On the other hand, a more recent literature has 
found an opposite relationship between stability and concen-
tration from a moral hazard perspective. One of the two main 
arguments supporting this idea is that shareholders of banks in 
a more concentrated financial system used to expect higher 
profit associated with monopolistic rents, pushing the manag-
ers to seek higher interest rates by riskier positions (Anginer, et 
al., 2016; Leaven and Levine, 2009; Boyd and De Nicolo, 2005; 
Feixas and Rochet, 1997). The other argument backing the neg-
ative relation between concentration and stability is that banks 
with large market share could become “too big to fail”, assum-
ing a riskier position (Klomp and De Haan, 2011) under the ex-
pectation of future subsidies from the government (Mishkin, 

2.
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13/ TFinancial development can 
be measured as the amount of 

credit or the level of market 
capitalization, both as a share of 
GDP, depending on whether the 
economy is based on a financial 

system of banking intermedia-
tion or capital market (see King 
and Levine, 1993a, b; Levine and 

Zervos, 1998). 
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1999) and eventual rescue programs (Stern and Feldman, 2004; 
Reinhart and Rogoff, 2009).

A second group of papers can be considered as the institution-
al approach to financial stability. In the financial market, where 
relationships are conducted impersonally, there is a need for clear 
legal frameworks in contracts and explicit rights and restrictions of 
each agent. If institutions are not appropriate, information 
asymmetries exacerbate the problems of moral hazard and ad-
verse selection (Fergusson, 2006). In this regard, countries that do 
not protect property rights of foreign investors exhibit a less 
efficient capital allocation (Beck and Levine, 2002) and are more 
likely to experience financial crises (Demirgüç-Kunt and Detra-
giache, 1998). Several authors found that countries with French 
legal origins have less developed and riskier financial markets (La 
Porta et al., 1998) since contracts in these countries tend to be 
less efficient (La Porta et al., 2006; Dyck and Zingales, 2004). 

Lastly, a third approach links financial crises and business cy-
cles. Some papers associate these two concepts through prices, 
while others connect financial stability and business cycles by 
external factors. 

It is possible to identify two kinds of papers regarding the 
relationship of prices, business cycles and financial stability. The 
first group is inspired in the classical Minsky’s financial instability 
hypothesis: optimism of booms generates bubbles in asset pric-
es and instability in the financial system, so crises are endemic to 
capitalist economies (Minsky, 1975, 1992). Minsky’s hypothesis 
was used by Kindleberger (2005), applied to major historical 
crises of capitalism, and by Yellen (2011), applied to the 2008 
financial crisis in the US, and both authors found that financial 
crises have been produced endogenously. 

Another consideration about prices and cyclicality is that 
financial crises used to be preceded by simultaneous credit 
booms and demand-driven inflation (Gavin and Hausmann, 1996; 
Gourinchas et al. 1999; Schularick and Taylor, 2009; Reinhart and 
Reinhart, 2010). In this case, the contractionary monetary policy 
response may end up in credit defaults (Borio and Lowe, 2002; 
Borio and White, 2004), so higher inflation rates tend to increase 
the likelihood of financial crises.

Some other papers link financial crisis and business cycles 
through external shocks. The first group of papers focuses on the 
negative effects of financial liberalization in the short-run. The 
central argument is that further liberalization amplifies the 
intensity of domestic business cycles due to the procyclical na-
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ture of capital inflows (Calvo, Leiderman and Reinhart, 1996; Ka-
minsky and Reinhart, 1999; Reinhart and Rogoff, 2008; Reinhart 
and Reinhart, 2008). This phenomenon has been greater since 
the 90s (Eichengreen and Rose, 1998, and Lee et al., 2013) and is 
exacerbated when capital movements are led by portfolio invest-
ment, instead of Foreign Direct Investment (Tong and Wei, 2009; 
Olaberría, 2012; Demirgüç-Kunt et al., 2016). 

However, other papers have found that financial liberalization 
has a positive and significant effect on financial development and 
stability in the long term. The reason for a higher financial 
development is that financial liberalization is associated in the 
long term with a greater market efficiency (Demirgüc-Kunt and 
Maksimovic, 1998; La Porta et al. 1998; Levine et al. 2000; Beck 
and Levine, 2002; and Levine, 2004). Regarding stability, institu-
tions adapt to best international regulatory practices in the long 
term (such as Basel standards), reducing the external vulnerabil-
ities and the frequency of financial crisis (Loayza and Rancière, 
2006).

2.
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3.1. Variables

In this paper, there will be three different kind of variables: i) 
related to financial stability (endogenous variables) ii) related to 
external business cycle (main exogenous variable, related to the 
hypothesis), and iii) related to market structure (exogenous con-
trol variables).

3.1.1. Financial Stability: endogenous variables 

Financial stability will be defined following Borio and Drehman 
(2009). For the authors, financial crises are events where banks 
losses or bankruptcies may cause serious imbalances in the real 
economy, measured in terms of GDP losses. Financial stability is a 
set of conditions that prevent financial crisis. This idea will be 
approached by three concepts: asset quality, capital adequacy 
and market value of the banks.

Nonperforming loans (NPL) are used in most empirical stud-
ies (Beck et al., 2007; Demirgüç-Kunt and Detragiache, 1998; 
Creel, et al., 2014, among others). This indicator is a good proxy 
of financial stability mainly in emerging economies, where stock 
markets are small and banks play a central role (Demirgüç-Kunt 
and Huizinga, 2000). Traditionally, NPL is calculated as the ratio 
of nonperforming loans with more than 90 days to the gross 
portfolio. This means that when system risk raises so does the 
NPL indicator. In order to make the direction of the movements 
consistent with the notion of financial stability, the Asset Quality 
indicator (AQ) is calculated as:

In addition, capital requirements have proved to reduce the 
risks of the financial sector by increasing the capability of banks 
to absorb losses (Dewatripont and Tirole, 1993 and BIS, 2010). 
Hence, a robustness test is performed with a capital adequacy 
(CA) indicator, understood as the ratio between the regulatory 
capital to the risk-weighted assets:

3.
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Finally, financial stability is also evaluated through a market 
view, approached by the stock market value (SMV) of each bank. 
Nevertheless, this variable may be affected by an excess of li-
quidity in local or international markets, making the international 
comparison difficult. This problem can be solved by including an 
exogenous liquidity control variable or by modifying the endog-
enous SMV. In this paper, we control for the market liquidity by 
including the local stock market index.

3.1.2. Indicator of External Conditions (ECI): 
main exogenous variable

The main theoretical resource for determining the channel 
through which the external sector affects financial stability is 
what Ocampo (2013) has called Balance of Payment Dominance. 
According to the author, BoP Dominance is a macroeconomic 
condition in which the short-term macroeconomic dynamics are 
mainly determined by external shocks, both positive and nega-
tive, that periodically hit these economies, particularly procyclical 
capital flows, terms of trade shocks and associated real exchange 
rate fluctuations. The external shocks motivate a procyclical 
response of economic policy (monetary and fiscal) that can 
affect financial stability through a contractive monetary or fiscal 
policy.

To approximate the external business cycle, an indicator of ex-
ternal conditions (ECI) is constructed through a Principal Com-
ponent Analysis using different external variables. As Ocampo 
(2013) indicates, in emerging markets the trade balance was the 
most important source of internal instability until the 70s, due to 
the volatility in international commodities prices; latter, capital 
account took relevance due to the market liberalization. Eichen-
green and Rose (1998) insist on the relevance of developed 
countries interest rate in the probability for crises in emerging 
countries. Finally, as Jara and Tovar (2010) argue that low risk 
aversion worldwide reduced sovereign spreads, wich induced the 
capital inflow boom for Latin American countries. Taking into 
account this evidence, ECI includes the price of the main export 
product and the foreign direct investment as a percentage of 
GDP in each country following Ocampo (2013), the EMBI, as Jara 
and Tovar (2010) suggested, and the interest rate of the 10-year 
treasury bonds for the Federal Reserve of the United States from 
Eichengreen and Rose (1998) findings.

   In sum, the variables included were main export product, the 
foreign direct investment as a percentage of GDP, the EMBI and 
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the 10-year treasury bonds for the Federal Reserve of the United 
States. As these variables have different scales, they were trans-
formed in Indexes with 2008 as base year. Principal component 
analysis was performed and the results were additively rescaled 
in order to be greater than zero. 

Figure 2 shows the ECI for each country. Note that countries 
that are mostly dependent on oil (Colombia, Ecuador and Mex-
ico) have similar behavior. However, the relevance of the ECI is 
validated to the extent that its level differs due to the trends of 
other variables included. It is also worth to note that external 
conditions were less favorable for Peru and Brazil, while Co-
lombia was the country where ECI improved the most. Finally, 
while all countries suffered the effects of the financial crisis in 
the United States in 2008, the period of adjustment of external 
conditions was uneven over time.

FIGURE 2:

External Condition Index (ECI)

SOURCE: OWN CALCULATION.

3.1.3. Control variables

Following the literature, control variables come from three sourc-
es: domestic cycle, market structure and individual characteris-
tics. Assuming Balance of Payment Dominance, the incidence of 
external conditions on domestic cycle is high. Thereby, includ-
ing External Conditions Indicator and domestic cycle variables in 
the same linear model would cause multicollinearity problems. In 
consequence, the control variables are those related to market 
structure and individual characteristics.

The main structure indicators used in the literature are: Her-
findahl-Hirschman Index14, interest rate spread, financial deepen-
ing and the annual inflation rate. Two additional indicators are 
included: a composed financial stability index by country (related 
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 is the sum of the squared 
shares of each bank. Unlike 

other indicators of concentra-
tion (such as C3 or C5), the HHI 

takes into account all banks, 
assigning greater weight to larg-

er ones compared to smaller 
(Amel and Salleo, 2002).
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to systemic risk) and a regulation variable (related to Basel II 
standards). 

The composed financial stability index (CFSI) is calculated 
through principal component analysis using four indicators per 
country, covering the concepts of Assets Quality, Capital Ade-
quacy, profitability and liquidity:

However, some of these indicators were used in the definition 
of endogenous variables in section 3.1.1. If the endogenous vari-
able is included in the CFSI calculation, it would result in a prob-
lem of endogeneity and would bring forward biased parameters. 
Therefore, if the endogenous variable is AQ, the calculation of 
CSFI excludes NPL. Similarly, if the endogenous variables are CA 
or SMV, CSFI is estimated without considering the regulatory 
capital to risk-weighted assets.

For regulation, we construct two dummies that take values of 
one for countries that have adopted Basel II standards. In terms 
of asset quality (AQ), adoption of Basel II is understood as the 
adaptation of credit risk models proposed by the Basel Commit-
tee. According to BIS review, the countries that have adopted Ba-
sel II under this definition are Brazil, Chile, Mexico and Peru, while 
Colombia and Ecuador are still in Basel I. In addition, countries 
that adopted Basel II have done so fully since 2010. In the case of 
capital adequacy (CA) and market value (SMV), Basel II means 
the adoption of the three pillars of the standards: i) capital re-
quirements, ii) supervision and iii) market discipline. According to 
the Financial Stability Board (FSB, 2011a, b), Mexico in 2008, Bra-
zil in 2007 and Peru in 2010 fully adopted the recommendations, 
in contrast to Chile, Colombia and Ecuador.

Finally, because the endogenous variable is an individual indi-
cator for each bank, an additional bank-specific variable is used 
to control by size, following Klomp and De Haan (2011). This con-
trol variable is defined as the assets of each bank as a share of 
the total assets of the financial sector in the country.

3.
Data and 

methodology
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3.2. Data sources and sample characteristics

The data set is composed of 1044 annual observations for the 
period 2003-2014, from 87 banks operating in 6 countries of the 
region: Brazil, Chile, Colombia, Ecuador, Mexico and Peru. The 
sample includes only public and private commercial banks with 
information for the entire period, taking into account mergers, 
acquisitions and bankruptcies. These banks represent at least 
80% of the assets in the banking system for each country, as 
shown in Annex 2. Annex 3 shows the descriptive statistics. 

Data for AQ come from the Bankscope database for Ecuador, 
Mexico and Peru. In the case of Brazil, Chile and Colombia, data 
was extracted from the banks’ balance sheets available in the 
Central Bank of Brazil, in the Banking Superintendence of Chile 
and Finance Superintendence of Colombia. The reason for mixing 
sources is that data for Chile and Colombia was not available in 
Bankscope and for Brazil, although available, was inconsistent15. 
In the case of the CA variable, information was extracted from 
the data published by financial authorities in each country. Lastly, 
the value of shares traded in the stock market and the 10-year 
bond rate were collected from Bloomberg. 

3.3. Methodology

To evaluate the relationship between BoP dominance and finan-
cial stability at the bank level, three estimations by panel data are 
used according with the variables defined in section 3.1. 

a. First specification: Financial stability as Asset Quality

b. Second specification: Financial stability as Capital adequacy

c. Third specification: Financial stability as Market Value
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served data on NPL were close 

to 25%. Even the second largest 
bank showed indicators close 

to 10%. This was not consistent 
with the country-level data of 

NPL, close to 4%.
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Where:

i=1,2,…,N

t=1,2,…,T

AQ = 1-Nonperforming loans
CA = Solvency ratio
SMV = Stock Markey Value
ECI = External conditions indicator
DBasel-credit = dummy of Basel II (related to credit risk)
DBasel-capital = dummy of Basel II (related to capital)
D

Basel-credit* ECI = interaction between dummy of Basel II (related to credit risk) and ECI
D

Basel-capital* ECI = interaction between dummy of Basel II (related to capital) and ECI
FD = Level of financial deepenig
HHI = Herfindahl-Hirschman index
CFSI = Composed financial stability index
π = anual inflation rate
Spread = interest rate spread
Size = Assets as a share of the total assets of the banking sector in the country
LSMI = Local stock market value index
u = error term

The error term u incorporates idiosyncratic random error e 
that is common to all individuals, and what is called an unobserv-
able effect c that varies among individuals and may be correlated 
with the explanatory variables.

Since I analyse different banks within the same country and, at 
the same time, other countries in the same region, there may be 
time-invariant unobserved effects, influencing the consistency of 
estimators. These unobserved effects can be, for example, the 
French origin of the legal framework in some of the countries (La 
Porta et al. 2006). In addition, the regulation of each country may 
influence each bank. The Breush-Pagan (Lagrangian Multiplier) 
and Hausman test indicate that there is heterogeneity between 
individuals (panel effect) and that the unobserved effects are 
fixed instead of random, as presented in Appendix 4. Therefore, a 
balanced panel with fixed effects methodology is used; estimat-
ing the parameters through generalized least squares (GLS) that 
correct the heteroscedasticity in the data between individuals.

It is important to anticipate the expected results for the key 
variables. ECI is expected to present a positive relationship with 
AQ, CA and SMV, to the extent that better external conditions of 
the country will translate into improvements in financial stability. 
For the interactive dummy of regulation, a significant and nega-
tive effect is expected.

3.
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The results are presented in Table 1. The findings can be di-
vided in two groups: those related to the main hypothesis 
and those related to control variables.

Regarding the Main hypothesis, the ECI is significant at 99% of 
confidence and presents the expected positive sign, meaning that 
the financial stability of banks in Latin America is still sensitive to 
shocks from the external sector in a context of balance of 
payment dominance. This result is robust to both the traditional 
bank-based indicators and the market indicator. Estimations also 
show that the regulation dummy of regulation and interactive 
dummy is significant at 1% in most cases and has the expected 
negative sign in all cases. This result suggests that commercial 
banks in the countries that adopted Basel regulations are less 
vulnerable to external conditions, with both bank-based and 
market indicators. 

The second group of results is related to the control variables. 
The main conclusion is that the drivers for the market values are 
not the same as that for capital adequacy or asset quality. 
Particularly, concentration has no impact on capital adequacy or 
non-performing loans, but there is a small but significant market 
prime for non-concentrated banking systems. Similarly, financial 
industry performance (CFSI) by country is not important for 
market value, yet significant for capital adequacy or asset quality. 

Regarding to the interest rate spread, it has a negative effect 
on asset quality that seems counterintuitive. However, increasing 
margins are also reflecting a higher level of risk that can reduce 
the quality of the assets. 

Finally, financial deepening has a negative but non-significant 
relationship with the traditional indicators of stability. Neverthe-
less, the stock market value increase with the financial deepen-
ing, in what can be considered as rent seeking behaviour.

Regarding the bank-specific control variable, it is found that 
the size of the bank negatively affects the financial stability when 
the endogenous variable is AQ. It indicates that larger banks have 
significant higher levels of non-performing loans, what is consis-
tent with the “too big to fail” hypothesis. However, this control 
variable is not significant for the capital adequacy and the stock 
market value estimations.

4.
Results
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TABLE 1:

Estimation results

SOURCE: AUTHOR’S CALCULATIONS.

ROBUST STANDARD ERROR IN PARENTHESIS

*** P<0.01, ** P<0.05, * P<0.1

4.
Results
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The Latin American experience is one of the most doc-
umented cases of study in the contemporary litera-
ture about the incidence of external shocks on finan-
cial crises. In effect, there exists a consensus that the 
Latin American financial crises in both 80s and 90s 

were mainly determined by external shocks, even though eco-
nomic conditions and financial regulatory frameworks were very 
different in those decades. This paper aims to empirically assess 
the relationship between financial stability at the bank level and 
the external business cycle for Latin America, in a decade in 
which implementation of Basel recommendation coincides with 
Balance of Payment Dominance. For this, the panel data exer-
cises are performed for 87 commercial banks operating in six 
countries of the region. 

The results suggest that commercial banks are still sensitive to 
external shocks in a context of dominance balance of payments, 
but countries that have adopted the Basel II regulation have 
reduced their vulnerability. This result is robust to different 
definition of financial stability (bank-based and market-based in-
dicators) and is controlled with the main market structure vari-
ables used in the literature. 

It is also important to highlight the difference between the 
traditional indicators of financial stability and the market valua-
tion of stocks in terms of the control variables. In this regard, the 
market seems to prefer banks operating in countries with higher 
financial deepening and more competition, in what can be con-
sidered as a risk seeking behaviour. Another result that seems 
counterintuitive is the negative relation between asset quality 
and spreads. However, higher risk scenarios may be associated 
with larger nonperforming loans and increasing margins.

A future research agenda includes assessing the effects of 
Basel III on the external vulnerability of Latin American financial 
sector, once its implementation will be finished.

5.
Conclusions
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Abstract16

In the 80s and 90s, most international financial crises originated 
in developing countries. However, the global financial crisis of 
2008 - the hardest economic crunch since the Great Depression 
of 1929 - was gestated in the developed world. Central Banks of 
the main developed economies firstly opted for “conventional” 
countercyclical policies, tending to stimulate loans and invest-
ment by reducing short-term interest rates. However, in less than 
a year, monetary policy rates in United States, Europe and Japan 
reached levels close to 0%. While the effectiveness of conven-
tional monetary policy declined, fiscal responses were increas-
ingly activated. In addition, the high indebtedness and fiscal im-
balances of United States, Europe and Japan limited the depth of 
fiscal impulses and reduced their effectiveness. Consequently, by 
the end of 2011 both fiscal and conventional monetary policy 
faced severe limitations. 

In this context, Central Banks in developed economies adopted 
the so-called “unconventional” monetary policy, based on direct 
purchases of long-term financial assets. Purchases jumped when 
conventional monetary policy stopped and were accelerated as 
the fiscal impulses declined. In consequence, total assets of main 
developed central banks (Bank of Japan, European Central Bank 
and Federal Reserve) increased almost four times during the last 
decade.

Unconventional monetary policy has managed to calm mar-
kets, but also caused huge changes in global liquidity that have 
distorted the risk appetite to emerging economies, a process in 
which Latin America was no exception. In fact, there is plenty em-
pirical evidence suggesting that monetary policy decisions in the 
major developed economies have a significant impact on Latin 
American financial markets. Nevertheless, most of this literature 
exclusively considers the spillovers of conventional monetary 
policy. Meanwhile, the few papers that evaluate the spillovers of 
unconventional monetary policy, only assess its impact on Latin 
American financial assets prices, mainly in fixed income markets. 

This paper aims to determine if there is a differential incidence 
between conventional and unconventional monetary policy of 
developed economies in Latin American financial markets, eval-
uating six hypotheses that can be extracted from the economic 
literature. Financial spillovers are considered on two dimensions: 
financial asset prices (fixed income and equity markets) and in-
terest rates (monetary policy rate and loans rates). 

16/ For this chapter I received 
valuable research support from 

Marcela Rey.
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The main finding is that both conventional and unconven-
tional monetary policies in US and Eurozone have a significant 
and direct incidence on Latin American fixed income markets, 
although the effect of unconventional monetary policy is low. In 
contrast, only unconventional monetary policy has a significant 
effect on Latin American equity markets. On the other hand, 
regardless of the exchange rate pass-through of Latin American 
economies, the conventional monetary policy of the United 
States and Eurozone has a low but significant incidence on both 
monetary policy rates and lending interest rates in Latin America, 
while the unconventional monetary policies have no incidence. As 
anticipated, US conventional and unconventional monetary policy 
have a higher incidence on Latin American fi-nancial markets 
with respect to the monetary policy decisions in Eurozone and 
Japan. Finally, free trade agreements between developed 
economies and Latin American economies do not have a 
significant impact on the relationship between international 
monetary policy and Latin American financial markets. 

Clasificación JEL: E52, E58, E50, E43 y E40

Keywords: Financial spillovers, monetary policy, financial asset 
prices, financial globalization, Central Banking, Latin America.
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During the 80s and 90s, most of the international fi-
nancial crises originated in developing countries 
(World Bank, 2008 and Calvo, 2005). However, the 
global financial crisis of 2008 - the hardest economic 
crunch since the Great Depression of 1929 - was ges-

tated and more intensely suffered in the developed world (Collyns, 
2008; Newson, 2009 and Mazurek, 2013). The financial nature of 
the shock (Bernanke, 2009) and the lower inside lags of monetary 
instruments compared with the fiscal ones (Willes, 1967; Schnei-
der, 1968) made monetary policy to assume a leading role in the 
first phase of the countercyclical policy response of United States, 
Europe and Japan. 

As the traditional economic literature points out, monetary 
authorities of these economies firstly opted for “conventional” 
countercyclical policies, tending to stimulate money supply, loans 
and investment by reducing short-term interest rates (Gertler 
and Karadi, 2010). Consequently, as illustrated in Figure 1, since 
September 2008, the main developed economies began a fast 
and continuous process of interest rates cuts, but in less than a 
year the monetary policy rates of the United States, Europe and 
Japan became close to 0%17.

Traditional IS-LM and Mundell-Fleming models hold that 
nominal interest rates close to 0% increase the risk of a liquidity 
trap and reduce the effectiveness of monetary policy (Krugman, 
2009). However, since the LM curve tends to be flat under this 
situation, the expansionary effects of fiscal policy are maximized. 
Therefore, it is not surprising that while the conventional mon-
etary policy reduced its effectiveness, fiscal responses began to 
complement the countercyclical policy in the developed econo-
mies. Nevertheless, the high indebtedness18 and the fiscal imbal-
ances of the United States, Europe and Japan limited the depth 
of fiscal impulses (Svensson, 2003) and reduced their effective-
ness. In sum, by the end of 2011 both fiscal and conventional 
monetary policy faced severe limitations in order to reactivate 
economic growth.

1.
Introduction

17/ In fact, by April 2009, 
just six months after the start 

of conventional countercyclical 
policies, monetary policy rates 

in the United States, Europe 
and Japan were already at levels 

below 0.5%.

18/ In 2009, Central Govern-
ment gross debt as a percent-

age of GDP in the United States, 
Europe and Japan reached levels 

of 72.8%, 78.3% and 191.8%, 
respectively.
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FIGURE 1:

Monetary policy rates in US, Euro Zone and Japan

SOURCE: FEDERAL RESERVE, EUROPEAN CENTRAL BANK AND BANK OF JAPAN.

In this context, Central Banks in developed economies adopted 
the so-called “unconventional ”19 monetary policy. Although the 
expansionary objective is the same with respect to the conven-
tional monetary policy, the instruments are no longer discount 
rate, reserve requirements or open market operations, but direct 
purchases of long-term financial assets. As part of the uncon-
ventional monetary policy, developed economies implemented 
Quantitative Easing programs, which consists of large purchases 
of bonds and long-term securities by Central Banks, reducing 
long-term interest rates by a significant increase in their assets 
(Fawley and Nelly, 2013). In fact, the total assets of the Bank of 
Japan, European Central Bank and Federal Reserve increased 
almost four times from August of 2006 to August of 2016, as 
shown in Figure 2b. The evolution of assets in developed econo-
mies’ central banks reflects both a jump and a change of slope. 
The jump is coincident with the end of conventional monetary 
policy, and the slope change shows an acceleration of asset ac-
cumulation when the fiscal flexibility was reduced.

 

FIGURE 2:

Central Banks’ Total Assets Index (Jan 2006=100)

SOURCE: OWN CALCULATIONS BASED ON FEDERAL RESERVE, 
EUROPEAN CENTRAL BANK AND BANK OF JAPAN.

2a. US, EU and Japan 2b. US, EU and Japan (aggregated)20
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19/ Although a similar policy 
of massive purchases of long-

term securities was carried out 
in the 1960s in United States, 
the objective in this case was 

to achieve a rebalance of terms 
in the portfolios, not to be an 

instrument of monetary policy.

20/ IThe index was con-
structed based on an econo-
my-size weighted average of 

central bank assets in US, Euro 
Zone and Japan.
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Although unconventional monetary policy has managed to 
calm markets (Eijffinger and Hoogduin, 2012), purchases have 
also generated huge changes in global liquidity that affected the 
risk appetite for emerging economies, a process in which Latin 
America was no exception. In fact, there is plenty empirical ev-
idence suggesting that monetary policy decisions in the major 
developed economies have a significant impact on Latin Amer-
ican financial markets (Canova, 2005; Mackowiak 2003; Arora 
and Cerisola 2000; Chen et al., 2015; Chen et al., 2012, among oth-
ers). Nevertheless, most of the economic literature about Latin 
American cases exclusively considers the spillovers of conven-
tional monetary policy. Meanwhile, the papers that evaluate spill-
overs of unconventional monetary policy, only assess its impact 
on Latin American asset prices, mainly in fixed income markets. 

This paper aims to determine if there is a differential incidence 
between conventional and unconventional monetary policy of 
developed economies on Latin American financial markets. Finan-
cial spillovers will be considered on two dimensions: asset prices 
(fixed income and equity markets) and interest rates (monetary 
policy rate and loans rates). In addition, this document examines 
differential spillovers by developed economy, considering the 
United States, Europe and Japan separately. Finally, this paper in-
spects whether these spillovers are affected by trade integration 
or not. To sum up, six hypotheses, coming from the intuition and 
the literature review, are tested in this essay:

❱ Hypothesis 1: Conventional and unconventional monetary pol-
icy of the developed economies have similar and statistically
significant effects on Latin American fixed income markets.

❱ Hypothesis 2: Conventional and unconventional monetary pol-
icy of the developed economies have a similar and significant
incidence on Latin American equity markets.

❱ Hypothesis 3: In Latin American countries where the exchange
rate pass-through is low, both the conventional and unconven-
tional monetary policy of developed economies have a low or
null incidence over monetary policy and market interest rates.

❱ Hypothesis 4: In Latin American countries where the exchange
rate pass-through is high and the transmission mechanisms of
monetary policy are not blocked, conventional and uncon-
ventional monetary policy in developed economies have a sig-
nificant effect over interest rates (monetary policy and loans
rates). Unconventional monetary policy is expected to have no
effect on interest rates.

1.
Introduction
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❱ Hypothesis 5: Since United States is the main trading and fi-
nancial partner of Latin America, the financial spillovers of its
monetary policy over this region are expected to be greater than
European’s and Japanese’s.

❱ Hypothesis 6: Free-trade agreements between developed and
Latin American economies are likely to exacerbate the financial
spillovers of international monetary policy.

This document is divided into five sections, including this in-
troduction. In the second section, the literature review is pre-
sented, identifying the main mechanisms and channels through 
which the monetary policy of developed economies affects Latin 
American financial markets. Subsequently, a third section defines 
the variables and the methodological specifications of the mod-
els. In the fourth section, results are presented. Finally, a fifth 
section contains closing considerations and conclusions.

1.
Introduction
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From the literature review, it is possible to classify pre-
vious research in seven main channels of transmission 
through which monetary policy of developed econo-
mies may affect the performance of financial markets in 
emerging countries. They are the exchange rate 

channel, the trade channel, the credit channel, the portfolio re-
balancing channel, the signaling channel, the financial market 
channel and the liquidity channel. It is possible to divide these 
seven channels into two groups, according to whether they con-
sider spillovers of international monetary policy on interest rates 
or over financial assets prices, as summarized in Figure 3.

The first group of papers analyzes the spillovers of interna-
tional monetary policy over interest rate in developing econo-
mies through three channels: exchange rate, trade and credit. The 
traditional explanation of spillovers on interest rate comes from 
the “exchange rate channel”. The main consideration is that 
under capital mobility, and following the economic theory of Un-
covered Interest Rate Parity, countries with fear of floating or 
high pass-through of devaluation to inflation try to prevent fluc-
tuations in exchange rate by matching the domestic and the in-
ternational monetary cycle (Chow, 2015; He and McCauley, 2013; 
Kim and Roubini, 2000; Anker, 1999; Chin,2007; Frenkel, 1981; 
Chaboud and Wright, 2005). 

Spillovers on interest rates may also come from the “trade 
channel”. It suggests that a monetary shock in developed econo-
mies modifies the terms of trade of emerging economies, which 
alters their trade balance and, consequently, their GDP. The shock 
on aggregate demand could be transmitted to domestic prices, in-
ducing monetary policy rate adjustments (Canova, 2005, Ammer et 
al., 2016, Backus et al., 1994, Mendoza, 1991, Kim, 2001, among 
others). According to the trade channel, commercial integration 
between the developed and the developing economies plays an 
important role in the financial spillover over interest rates.

Last, the third explanation of spillovers on interest rates is 
through the “credit channel” (He and McCauley, 2013). This 
mechanism suggests that low interest rates in developed econo-
mies cause easier financing conditions in economies where there 
is a large proportion of debt denominated in foreign currency. 
Since agents assume that local currencies will be appreciated 
against foreign currencies, their expectations reinforce interest 
rate differentials, motivating firms to borrow in foreign currency. 
In order to avoid increasing exchange rate risks, monetary au-
thorities can adjust interest rates to close the spreads of inter-
national rates.

2.
Literature 

Review
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The second group of papers analyzes the spillovers of interna-
tional monetary policy over asset prices in developing economies 
through four channels: portfolio rebalancing, signaling, financial 
market and liquidity. The “Portfolio Rebalancing Channel” (Chen, 
2012; Chen, 2011; Chow, 2014) suggests that when the central 
bank of the developed economy begins a long-term asset pur-
chases program, long-term interest rates of these economies are 
reduced, which generates a terms mismatch in investors’ port-
folios. In order to restore the match of terms, investors look for 
similar securities in other markets that offer higher returns, usu-
ally in emerging economies. This situation generates a change in 
asset prices in these economies. 

The “signaling channel” (Krishnamurthy and Jorgensen, 2011; 
Fratzscher et al., 2013; Bauer and Rudebusch, 2013), meanwhile, 
sustains that bond yields in developed economies may be reduced 
as a result of a lower interest rate risk, if the announcements of the 
Central Bank of these economies are understood by markets as a 
“sign” of lower future interest rates. Also, these announcements 
can modify investors’ risk appetite, which alters conditions in the 
financial markets of both emerging and developed economies.

     The “financial markets channel” (Canova, 2005) suggests that 
if there is a shock in which developed economies decrease their 

FIGURE 3:

Seven channels of financial spillovers of international monetary policy

SOURCE: OWN ELABORATION..

2.
Literature 

Review



67

interest rates, emerging economies’s currencies should appreci-
ate. When this is not possible, because of fixed exchange rates or 
managed floating, the price level of emerging economies secu-
rities should increase. The last channel is the “liquidity channel”. 
The main idea behind this is that QE programs increase liquidity 
in global markets, and therefore reduce liquidity premiums on 
liquid bonds. As investors expect that monetary policy rates in 
developed economies remain at zero, a spread in favor of emerg-
ing economies makes them an attractive place to invest. Thus, 
QE programs could stimulate capital flows to these economies, 
which could push up consumer and financial asset prices.

2.
Literature 

Review
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3.
Data and 

methodology

3.1.   Data

3.1.1. Countries and period

The developed economies analyzed are United States, Eurozone 
and Japan, not only for their economic relevance but also be-
cause they have recently implemented Quantitative Easing pro-
grams. For Latin America, the group of the seven most import-
ant economies of the region (LAC-7) were initially considered, 
but the lack of reliable statistical information for Venezuela and 
Argentina reduced the number of countries to five: Brazil, Mex-
ico, Colombia, Chile and Peru. The period analyzed in this paper 
begins in January 2010 and finishes in June 2016. The reason for 
selecting this period was because in early 2010 both convention-
al and unconventional monetary policy instruments were imple-
mented.

3.1.2. Endogenous variables

The objective of this paper is determining if there is a differential 
incidence between conventional and unconventional monetary 
policy over Latin American financial markets, measuring their ef-
fects on four dimensions: two related to financial asset prices 
(fixed income markets and equity markets) and two related to 
interest rates (monetary policy rates and lending interest rates). 
Thus, there are four endogenous variables.

First, the 10-Year Government Bond Yield (BOND) in Latin 
American countries is the variable used to measure fixed income 
markets. This is the main variable used in the literature. Observa-
tions have a daily frequency and are obtained from Bloomberg. 

Second, the variable for measuring equity markets in Latin 
America is the stock index of each country (EQ), because they 
reflect the behavior of the market based on the performance of 
the most representative shares. These series are obtained from 
Bloomberg and have a daily frequency. Since the stock indexes 
have different base years that make their comparability difficult, 
it was necessary to calculate a new index for each country, tak-
ing as “normalization period” the historical average of the series 
between January 2010 and June 2016.

   Where the subscript i refers to the cross-section dimension 
(Latin American countries), the subscript t to the temporal di-
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mension and n corresponds to the number of months between 
January 2010 and June 2016.

Third, the variable which measures the response from Latin 
American Central Banks is their monetary policy rates (MPR). 
This variable has a monthly frequency and is obtained from each 
central bank. 

Finally, the variables which measure the effects on market 
credit interest rates are the nominal lending interest rates (AR)21. 
These data have a monthly frequency and are obtained from 
UN’s CEPAL stats. 

3.1.3. Main Exogenous variables

Since this paper intends to measure the effects of both conven-
tional and unconventional monetary policy, the models have two 
main exogenous variables. 

First, to estimate the effects of conventional monetary policy, 
the monetary policy rates of the United States, Eurozone and 
Japan were initially taken as a reference. However, statistical in-
ference was not possible because of the stability of these rates 
throughout the period. For this, the 1-Year Government Bond 
Yield is used as a proxy variable of conventional monetary policy 
(C). These rates are strongly correlated22 with the policy rates 
and also capture the effect of the expectations about the future 
behavior of the monetary policy. In fact, when the interest rates 
are very stable, the literature usually uses short-term bonds yield 
rates for modelling them (Jain-Chandra and Unsal, 2014; Clouse 
et al., 2000). The information about the yield rates is obtained 
from Bloomberg in a daily frequency.

Meanwhile, the variables that are used to measure the uncon-
ventional monetary policy are the monthly asset purchases by 
Central Banks (U); information constructed from their balance 
sheets. These series have a monthly frequency and are obtained 
from the statistics of the European Central Bank, the Federal 
Reserve and the Bank of Japan.

For the United States, the asset purchase series was con-
structed as the sum of Mortgage-Backed Securities and US 
Treasury Securities, because the last phase of the Quantitative 
Easing program in United States has been based on the pur-
chase of these assets. In the case of Eurozone, the series of as-
set purchases were constructed as the sum of Main Refinancing 
Operations (MRO), Longer-term refinancing operations (LTRO) 

3.
Data and 

methodology

21/ These rates correspond 
to the weighted average of the 
different lending interest rates 

to which resources are provided 
in the financial system of each 

country.

22/ The simple correlation 
coefficient between the mone-
tary policy rate and the 1-Year 
Government Bond Yield in the 

United States, Europe and Japan 
is, in all cases, above 0.8.
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and other government bonds. Last, the information of asset pur-
chases in Japan corresponds to the Japanese Government Bonds.

It should be noted that most of the recent literature has used 
the “shadow rates” in order to measure the effects of uncon-
ventional monetary policy (Wu and Zhang, 2016; Doh and Choi, 
2016; Xia, 2017 and Wu and Xia, 2016). The shadow rates, firstly 
introduced by Fischer Black in 1995, can be either positive or 
negative. The input data for the rates calculated by Wu and Xia 
are one-month forward rates, constructed with end-of-month 
Nelson-Siegel-Svensson yield curve parameters. Basically, the 
shadow rates are assumed to be a linear function of three latent 
variables or Gaussian factors, which follow a VAR (1) process. The 
latent factors and the shadow rates are estimated with the 
extended Kalman filter (Wu and Xia, 2016)23.

In simple terms, Wu and Xia (2016) propose shadow rates as 
a “summary” of monetary policy: “the shadow rate is the federal 
funds rate when the Zero Lower Bound is not binding; other-
wise, it is negative to account for unconventional policy 
tools” (Wu and Zhang, 2016, pp. 2). The shadow rates can 
measure adequately the incidence of QE programs on long-term 
interest rates. Figure 4 shows the estimates of Wu and Xia of 
shadow rates for United States and Europe.

Comunale and Striaukas (2017) present a comprehensive and 
interesting review of the different variables that have been used 
to measure monetary policy when reference rates are close to 
0%, highlighting shadow rates as one of the variables with the 
best behavior to capture the incidence of unconventional mon-
etary policy in developed economies.

FIGURE 4:

Shadow rates as a measure of unconventional monetary policy

SOURCE: OWN CALCULATIONS BASED ON WU AND XIA (2016), 
FEDERAL RESERVE AND EUROPEAN CENTRAL BANK. 

A. Shadow rate and Effective Federal Funds rate in US B. Shadow rate and EONIA rate in Europe

The main advantage of shadow rates is their direct compa-
rability with conventional monetary instruments. However, for 
this paper, the use of shadow rates has two limitations. First, the 

3.
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23/ Complete details of the 
model are described in Wu and 

Xia (2016).
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United States shadow rates calculated by Wu and Xia are only 
available until November 2015, reducing the sample size, with its 
effects on the estimations accuracy24, even more in a context 
where the analysis period is relatively short. Second, these rates 
have only been calculated for the United States and Europe, 
which would mean eliminating Japan.

For these reasons, it is not possible to use shadow rates as 
the central variable to measure the incidence of unconventional 
monetary policy. However, recognizing the importance of this 
measurement, the Shadow Rates (SR) will be used for the ro-
bustness exercises. 

The main descriptive statistics of the variables defined in this 
section are presented in Appendix 1.

3.2.   Methodology

The methodology proposed to estimate the differential inci-
dence of international monetary policy in Latin American finan-
cial markets is the estimation of a panel data model with month-
ly information between January 2010 and June 2016. Unlike time 
series models or cross-sectional regressions, panel data allows to 
model the heterogeneity between individuals (observable or not 
observable), one of the main methodological advantages of these 
models, which is very useful when countries are the unit of 
analysis.  

In addition, panel data allows to have a greater number of 
available observations than when an individual regression by 
country is modelled. Thus, a joint analysis of the series increases 
the degrees of freedom, reduces multicollinearity problems and, 
in general, improves the efficiency of estimations. Finally, in panel 
data models the order in which the variables are incorporated 
into the model does not affect the results, increasing their ro-
bustness, since the results do not depend on the ordering of the 
variables. However, the panel data model is very sensitive to the 
control variables selection, hence the importance of an adequate 
selection process.

In order to identify the differential effects between conven-
tional and unconventional monetary policy, eight panel data 
models have to be estimated: four that measure the effects of 
the conventional policy on each dimension (fixed income mar-
kets, equity markets, monetary policy rates and lending interest 
rates), and four that measure the effects of unconventional pol-
icy on these dimensions. 
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24/ The size of the sample 
affects the calculation of the 

standard error, and consequent-
ly, affects the estimation of 

the confidence intervals. Thus, 
having a small sample decreases 

the accuracy of the estimate. 
Additionally, reducing sample 

size implies decreasing degrees 
of freedom.
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In addition, since one of the purposes of this paper is to de-
termine if free trade agreements between developed economies 
and Latin American economies affect the results, the eight 
specifications presented below include interactive dummies that 
measure the marginal effect generated by having a free trade 
agreement with the United States or the Eurozone25. The idea 
behind the incorporation of this variable into the models is that 
greater trade integration between regions is typically associated 
with greater financial integration, so that the performance of 
external financial markets affects the behavior of local markets.

Thus, the interactive dummy variable for the United States is 
calculated as the multiplication between a dummy variable with a 
value of 1 in the months when free trade agreements with this 
country are in force (FTAUS), and the monetary policy variable, 
either the 1 - Year Government Bond Yield or the monthly asset 
purchases (depending on the specification). Likewise, the 
interactive dummy variable for the Eurozone is calculated as the 
multiplication between a dummy variable with values of 1 in the 
months when the free trade agreements with the EU are in force 
(FTAEU) and the monetary policy variable of interest.

In order to determine if the exchange rate pass-through of 
the Latin American economies has an incidence on interest rate 
spillovers, an interactive dummy variable is used to measure the 
differential effects. The interactive dummy is calculated as the 
multiplication of monetary policy variable (either conventional 
or unconventional) and a dummy variable with values of 1 when 
the Latin American economy has a “high” exchange rate pass-
through26 (PT). Countries where the exchange rate pass-through 
is two standard deviations above the Latin American average are 
considered as economies with “high” exchange rate pass-through. 
Chile and Peru are the countries with the highest pass-through 
levels. The estimations of the exchange rate pass-through of 
Latin American economies were obtained from the literature. In 
particular, in order to unify the estimation methodologies, the 
rates of a research published by BBVA Research (2015) were 
taken as a reference and contrasted with other studies carried 
out for each country27, in order to ensure the consistency of the 
series.

Lastly, in order to model the idiosyncratic factors of each 
economy, the specifications of the eight panel data models are 
estimated with individual fixed effects.

   The first four panel data models measure the incidence of both 
conventional and unconventional monetary policy on Lat-
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25/ A variable for Japan 
is not included, since none of 

the countries in the sample 
has trade agreements with this 

country. 

26/ The exchange rate pass-
through is a structural and static 

variable that does not change 
significantly from one month 

to the next, so adding the level 
of the variable (to measure the 
magnitude of the effect) does 

not provide additional informa-
tion to the analysis, given their 

little variability over the time.

27/ The papers that have 
been used as a reference for 
each country are: For Brazil: 
Couto and Fraga (2013) and 

Pimentel et al. (2016). For Mex-
ico: Cortés (2013) and  Peón et 
al. (2014). For Colombia: Parra 

(2008) and BBVA Research 
(2015). For Chile: Justel and 

Sansone (2015) and Mujica and 
Saens (2015). For Perú: Quezada 

(2003).
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in American financial asset prices, namely fixed income markets 
and equity markets. Then, the next four models measure the 
incidence of conventional and unconventional monetary policy 
on Latin American interest rates.

3.2.1. Spillovers on financial Assets 

In the first specification, the 10-Year Government Bond Yields of 
the Latin American economies are a function of the conventional 
monetary policy of United States, Eurozone and Japan; the 5-Year 
Latin American Credit Default Swaps (CDSit), a risk measure that 
is used as a control variable, and the free trade agreement 
variables. In order to separate the risk coming from developed 
economies performance, the GDP growth of these economies28 
was also included as a control variable (DGDPit). For the second 
specification, Latin American 10-Year Government Bond Yields 
are a function of the unconventional monetary policy and the 
same control variables of the first specification: 

Where the subscript i refers to the cross-section dimension 
and the subscript t to the temporal dimension. Cit is the vari-
able that measures conventional monetary policy in developed 
economies, Uit measures the unconventional monetary policy in 
these economies and FTAit is the variable related to commercial 
integration.

The information of CDS variables is obtained from Bloomberg 
and has a daily frequency. As the periodicity of panel data is 
monthly, daily rates of both Latin American and developed econ-
omies bonds, as well as the CDS series were averaged to obtain 
monthly series.

According to the economic literature, while in the specifica-

2, 3 4tion (1) the sign of    and      (related with the conventional 
monetary policy in developed economies) must be positive, the 
signs of these coefficients in the model of unconventional mon-
etary policy (specification 2) are expected to be negative. 

In the first case, the expected positive sign of the coefficients is 
due to the direct relationship between the monetary policy 
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28/ The series of GDP 
growth in developed economies 

was calculated as the econo-
my-size weighted average of 

the US, Eurozone, and Japanese 
economic growth rates.
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rates in developed economies and the yield rates of Latin Amer-
ican sovereign bonds. Thus, an increase in the policy rates of 
the main developed economies generates inflows of capital to-
ward these economies, so that Latin American financial assets 
become relatively less attractive, reducing their prices. Given the 
inverse relationship between the price and the return rate of a 
bond, Latin American yield rates should increase.

In the second case, the coefficients in the specification (2) 
are expected to be negative because of the inverse relationship 
between unconventional monetary policy and yield rates of Latin 
American sovereign bonds. Thereby, an increase in monthly asset 
purchases reduces the long-term rates of developed economies, 
generating a rebalancing of international portfolios in favor of 
the Latin American financial assets. Given that these assets are 
relatively more attractive, their prices increase, and consequently 
their rates of return are reduced.

In the third and fourth specifications, the relationships be-
tween international monetary policy (conventional and uncon-
ventional) and the Latin American equity markets are analyzed.

In the third model, Latin American stock indexes are a function 
of conventional monetary policy of the United States, Eurozone 
and Japan; the Chicago Board Options Exchange Market Vola-
tility Index (VIXt), a risk and volatility measure used as a control 
variable; and the Bloomberg Commodity Index (COMt). Since 
Latin American economies in the sample are strongly depen-
dent on commodity exports, the price of these products usually 
affects the equity market rates of the commodity companies, 
which has an impact on stock indexes. The variables related to 
free trade agreements are also included. As in specifications (1) 
and (2), since the VIX variable is related to economic growth of 
the main developed economies, GDP growth of these economies 
was also included as a control variable (DGDPit).

Meanwhile, in the fourth specification, Latin American stock 
indexes are a function of unconventional monetary policy in the 
main developed economies and the same control variables as in 
the previous model. 
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The information of VIX index and the commodity index has a 
daily frequency and is obtained from Bloomberg. Cit is the vari-
able that measures conventional monetary policy in developed 
economies, Uit measures the unconventional monetary policy in 
these economies and FTAit is the variable related to commercial 
integration.

According to the economic literature, while in specification (3) 

2, 3 4the sign of               and       (related with the conventional mone-
tary policy) must be negative, the signs of these coefficients in 
the model of unconventional monetary policy (specification 4) 
have to be positive. 

The economic literature suggests that there is an inverse re-
lationship between conventional monetary policy of developed 
economies and Latin American equity markets. Thus, an increase 
in the monetary policy rates of the main developed economies 
generates inflows of capital toward these economies. As the Latin 
American financial assets are relatively less attractive, the shares 
are devalued, and consequently, the stock index is reduced. In 
contrast, in the case of unconventional monetary policy, there 
is a direct relationship between this policy and Latin American 
equity markets. The rebalancing of international portfolios gen-
erated by the monthly asset purchases in developed economies 
increases the attractiveness of Latin American financial assets, 
including shares. 

3.2.2. Spillovers on interest rates 

The next four panel data models measure the incidence of both 
conventional and unconventional monetary policy on Latin 
American interest rates, namely monetary policy rates and lend-
ing interest rates.

The fifth and sixth models measure the effect of monetary 
policy in the United States, the Eurozone and Japan on Latin 
American monetary policy rates. Thereby, in the first model, the 
monetary policy rates of the region are a function of conven-
tional monetary policy, their respective control variables and 
the variables of commercial integration and exchange rate pass-
through level. Meanwhile, in the second model, the monetary 
policy rates are determined by the international unconventional 
monetary policy variables and the same control variables of the 
previous specification.

   Since the behavior of the monetary policy rates in Latin Amer-
ican economies of the sample are largely influenced by a con-
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ventional Taylor rule, the control variables in both specifications 
are the output gap (OGit), which is the difference between actual 
GDP growth and potential GDP growth; and the inflation gap (IGit), 
which measures the deviation of actual inflation from the inflation 
target set by the central bank. Additionally, as the behavior of the 
policy rate is influenced by the previous dynamics of the variable, 
the first lag of monetary policy rate is included in the models.

(5)

(6)

The GDP and inflation series are obtained from central bank 
statistics of each country, the first in a quarterly frequency and 
the second in a monthly frequency. Given the frequency of GDP, 
it was necessary to convert the quarterly series into a monthly 
series29. Subsequently, in order to determine the potential GDP 
growth, the cyclic component of the series was removed by a 
Hodrick and Prescott filter. Cit is the variable that measures con-
ventional monetary policy in the United States, the Eurozone 
and Japan, Uit measures the unconventional monetary policy in 
these economies, FTAit is the variable related to commercial in-
tegration and PTit is the variable related to the exchange rate 
pass-through of Latin American economies.

According to the economic literature, while in the specifica-

2, 3 4tion (5) the sign of     and    (related with the conventional 
monetary policy in developed economies) must be positive, the 
sign of these coefficients in the model of unconventional mone-
tary policy (specification 6) has to be negative.

Thus, the positive sign of the coefficients in specification (5) 
is due to the direct relationship between conventional monetary 
policy in the main developed economies and Latin American mon-
etary policy rates. As a consequence of the increase in United 
States, Eurozone and Japan policy rates, the exchange rate of Latin 
American currencies depreciates (since the five countries of the 
sample have a flexible exchange rate regime) due to outflows of 
capital from these economies. Although the exchange rate pass-
through of the Latin American economies in the sample is not so 
high (0.03 - 0.15), if the devaluation magnitude is high, tradable 
inflation can increase, generating policy responses by monetary 
authorities, who could increase the monetary policy rate. 
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29/ The methodology 
consists on a quadratic-match 
average interpolation method.
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In contrast, the negative sign of the coefficients in specification 
(6) is due to the inverse relationship between the unconvention-al 
monetary policy of the United States, Eurozone and Japan and the 
Latin American monetary policy rates. Thereby, as a result of the 
greater relative attractiveness in Latin American economies, an 
inflow of capitals to these economies is generated, causing an 
appreciation in the exchange rate of the regional currencies. As in 
the last specification, if the magnitude of the appreciation is high 
and generates a significant reduction in tradable inflation, 
monetary authorities could reduce benchmark interest rates.

In the last two models, Latin American lending interest rates 
are in function of the conventional and unconventional mone-
tary policy in the United States, Eurozone and Japan, respectively. 
Thus, in the seventh specification, the active interest rates are a 
function of the conventional monetary policy, the monetary policy 
rate, which is the main determinant of credit market interest 
rates; and the variables related to free trade agreements com-
bined with the exchange rate pass-through level. Adversely, in 
the latter model, the lending interest rates of Latin America are a 
function of the monthly asset purchases in developed economies 
and the same control variables of the specification (7).

2 3 4

Cit is the variable that measures conventional monetary pol-
icy in developed economies, Uit measures the unconventional 
monetary policy in these economies, FTAit is the variable related 
to commercial integration and PTit is the variable related to the 
exchange rate pass-through of Latin American economies.

According to the economic literature, while in specification (7) 
the sign of ,  and   (related with the conventional mon-
etary policy) must be positive, the sign of these coefficients in 
the model of unconventional monetary policy (specification 8) 
should be negative.

In the first case, there is a direct relationship between the 
conventional monetary policy of developed economies and the 
active interest rates in Latin America. Thereby, given that an 
increase in the monetary policy rates of developed economies 
reduces the liquidity in Latin American economies, the banks’ 
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lending interest rates could be slightly higher than the monetary 
policy rate, due to the greater opportunity cost of money. In con-
trast, there is an inverse relationship between the unconventional 
monetary policy of the United States, the Eurozone and Japan 
and the Latin American lending interest rates. As a consequence 
of the higher global liquidity that is generated by an increase in 
monthly asset purchases, the banks’ lending interest rates could 
be slightly below the monetary policy rate, since the opportunity 
cost of money is lower.

3.2.3. Robustness exercises 

For the robustness check exercises, we maintain the same struc-
ture of the previous specifications. However, the equations pre-
sented below differ in three elements: the number of developed 
economies studied, the analysis period and the variable used to 
measure the unconventional monetary policy. Thus, the following 
four models measure the incidence of unconventional monetary 
policy based on the behavior of the shadow rates described in the 
previous section. Since shadow rates calculated by Wu and Sia 
are not available for Japan, the robustness check exercise elimi-
nates this country from the analysis. Additionally, due to the lack 
of availability of information from US shadow rates, the period of 
these four panels goes from January 2010 to November 2015.

Where SRit measure the shadow rates in developed econo-
mies (United States and Eurozone), FTAit is the variable related 
to commercial integration and PTit is the variable related to the 
exchange rate pass-through of Latin American economies.

Since these econometric exercises consist of the estimation of 
long panel data, namely panel data with a great number of time 
periods and a reduced number of individuals (in which autocor-
relation problems are frequent), the methodology that is used for 
the estimations generates robust errors and corrects the model 
for autocorrelation problems (Prais - Winsten Regression).
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Overall, the results of the models suggest that US 
conventional monetary policy has an incidence on 
three of the four dimensions of Latin American fi-
nancial markets. Two in a direct way and one through 
an indirect channel. Meanwhile, US unconventional 

monetary policy only has effects on asset prices (fixed income 
markets and equity markets), but does not have an incidence on 
Latin American interest rates. The effect of Eurozone and Japan 
monetary policies varies according to the dimension and, in some 
cases, the relationships are not statistically significant.

Another result obtained from the estimates is that having a 
free trade agreement between developed economies and Latin 
American economies does not seem to have a statistically sig-
nificant and differential effect in most of the specifications. Like-
wise, in contrast with the previous expectations, the exchange 
rate pass-through of Latin American economies does not gen-
erate a differential effect in the relationship between monetary 
policy in the United States, the Eurozone and Japan and Latin 
American interest rates.

By analyzing the information within the dimensions of the fi-
nancial markets, we see that the estimation suggests that mon-
etary policy of developed economies has a greater incidence on 
both fixed income markets and equity markets than on interest 
rates. This may be due to the fact these markets are more vul-
nerable to the behavior and conditions of foreign financial mar-
kets. In contrast, the determination of monetary policy rates in 
Latin America, and consequently the behavior of credit market 
interest rates, are more influenced by internal factors, since the 
monetary policy of Latin American economies has tended to be-
have according to monetary policy rules (de jure and de facto).

4.1. Incidence of monetary policy on 
          Latin American financial asset prices

The estimations, summarized in Table 1, show that both conven-
tional and unconventional monetary policy in the United States 
and the Eurozone have a statistically significant effect on Latin 
American fixed income markets, although the magnitude of the 
effect of unconventional policies is low. In contrast, the mone-
tary policy of Japan (conventional and unconventional) is not 
statistically significant in any specification. Meanwhile, only the 
unconventional monetary policy of the United States has a sta-
tistically significant incidence on Latin American equity markets, 
while the conventional monetary policies do not affect the be-
havior of these markets (at least not in a direct way).

4.
Results
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Particularly, the results suggest that Latin American long-term 
interest rates tend to overreact to conventional monetary poli-cy 
decisions and expectations about the future behavior of US 
monetary policy rates, and react in a lesser extent to monetary 
policy decisions in Eurozone (specification 1). The relationship 
between international conventional policies and fixed income 
markets in Latin America could be due to the greater relative at-
tractiveness of Latin American financial assets and higher global 
liquidity. Indeed, while an increase of one percentage point (pp) in 
the US monetary policy rate generates a 1.6 pps increase in long-
term rates in Latin America, 1 pp increase in the policy rate of 
Eurozone generates an increase of 0.8 pps in the long-term 
interest rates of the region. In this specification, having free trade 
agreements with both economies (United States and EU) does 
not have a differential impact on previous results.

Similarly, unconventional monetary policies in the United 
States and the Eurozone have a statistically significant incidence 
on Latin American fixed income markets, although the magni-
tude of the effect is quite small (specification 2). This relation-
ship is probably due to, among other factors, the rebalancing of 
international portfolios in favor of Latin American financial 
assets, the greater global liquidity and the signaling channel de-
scribed in the literature review. Estimates show that for every 
billion (millions of millions) that increase the monthly asset pur-
chases in the United States, Latin American 10-Year Government 
Bond Yields are reduced by 0.2 pps. This has an even lower effect 
in the case of the Eurozone, where for every billion that increase 
the monthly asset purchases, the sovereign bond yields in Latin 
America are reduced by 0.01 pps. In this specification, commer-
cial integration (with both economies) has not a statistically sig-
nificant differential effect.

In contrast, specification (3), which measures the incidence of 
conventional monetary policy on Latin American equity markets, 
the direct relationships between the United States, the Eurozone 
and Japan monetary policy rates and the stock indexes of Latin 
America are not statistically significant. Meanwhile, unconven-
tional monetary policies in the United States have a significant 
and direct effect on Latin American equity markets (specifica-
tion 4). Thus, an increase of one billion in monthly asset purchas-
es in United States generates a 0.6% appreciation of the regional 
stock indexes with respect to its historical average (January 2010 
- June 2016). This result could be due to the greater attractive-
ness of Latin American financial assets, including shares.
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TABLE 1:

Effect of monetary policy in developed  
economies on Latin American financial asset prices

SOURCE: OWN ELABORATION.

4.2. Incidence of international monetary 
policy on Latin American interest rates

The second set of estimations, summarized in Table 2, suggests 
that while conventional monetary policies in the US and the Eu-
rozone have a statistically significant (although low) effect on 
Latin American interest rates, unconventional monetary policies 
do not have a significant incidence on regional interest rates. 
Contrary, the variables related to free trade agreements and ex-
change rate pass-through do not generate differential effects on 
the previous results.

Particularly, the results confirm that conventional monetary 
policies of the United States and the Eurozone have a significant 
effect on monetary policy rates in Latin America, but the 
magnitude of the effect is low (specification 5). Thus, because of 
the capital outflows toward Latin America generated by the 
increase of developed economies policy rates, the exchange rate 
of the regional currencies depreciates. Although the exchange 
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rate pass-throughs of these economies are relatively low, if the 
magnitude of the exchange rate adjustment is high, tradable in-
flation can be affected, generating policy responses by monetary 
authorities.

Another result is that there is a direct relationship between 
conventional monetary policy of the main developed economies 
and Latin American monetary policy rates, which is independent 
of the exchange rate pass-through level of the economies. In fact, 
an increase of one percentage point in the monetary policy rates 
of the United States and the Eurozone generates an increase of 
0.21 and 0.14 pps in Latin American monetary policy rates, 
respectively. In contrast, the impact of unconventional monetary 
policy on regional monetary policy rates is not statistically 
significant.

Lastly, while the effect of conventional monetary policy on 
Latin American lending interest rates is significant but indirect, 
monthly asset purchases in developed economies do not appear 
to have a significant effect on regional credit market interest 
rates.

Thus, conventional monetary policies of the United States and 
Eurozone have an indirect effect on Latin American lending in-
terest rates, which is manifested through monetary policy rates 
and not directly in the results of specification (7). Since the be-
havior of policy rates is largely transmitted to the credit market 
interest rates (both active and passive interest rates), the impact 
of the conventional monetary policy on Latin American mon-
etary policy rates is also transmitted to credit market interest 
rates. This occurs because the mechanisms of monetary policy 
transmission in the region are not obstructed or blocked.

Since the elasticity between monetary policy rates and lend-
ing interest rates is 1.09, an increase of one percentage point in 
the monetary policy rate generates an increase in the lending 
interest rates of 1.09 pps. If this value is multiplied by the coeffi-
cients obtained in the previous specification (5), it is possible to 
measure the effect of conventional monetary policy on lending 
interest rates. With this, an increase of one percentage point in 
the monetary policy rates of the United States and the Eurozone 
generates an increase of 0.23 and 0.15 pps in the credit market 
interest rates of Latin America, respectively. In contrast, as men-
tioned above, the monthly asset purchases in the United States, 
the Eurozone and Japan do not have a significant effect on Latin 
American lending interest rates.

4.
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TABLE 2:

Effect of monetary policy in developed  
economies on Latin American interest rates

SOURCE: OWN ELABORATION.

4.3. Robustness Exercises

As shown in Table 3, the results obtained from the use of shad-
ow rates are similar to those obtained with the purchase of as-
sets, demonstrating the robustness of the previous estimations. 
It is important to remember that for the case of this robustness 
exercise, Japan was eliminated from the analysis and the estima-
tion period was slightly reduced.

The results imply that the significant and direct relationship 
between unconventional monetary policies of the United States 
and Europe and Latin American fixed income market is main-
tained, regardless of the variable used to measure these kinds of 
policies. In particular, for the shadow rates, it is found that for 
each percentage point that the US shadow rates increase, long-
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term rates in Latin America are augmented by 0.2 pps. Likewise, 
an increase of one percentage point in the shadow rates of Eu-
rope generates an increase of 0.05 pps in the sovereign bonds 
rates of the region. As in the previous estimations, trade integra-
tion appears to have no additional effect.

In addition, the relationship between shadow rates and Latin 
American stock markets is maintained for the United States, but 
not for Europe. In this context, an increase of one percentage 
point in US shadow rates generates a 7,0% devaluation in the 
stock indexes of Latin America with respect to its average be-
havior (between January 2010 and June 2016). In contrast with 
previous results, the European shadow rate was not statistically 
significant in the equity markets specification30.

TABLE 3:

Incidence of unconventional monetary policy measured 
by Shadow Rates on Latin American financial markets

SOURCE: OWN ELABORATION.
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be due to the fact that some 
of the control variables may be 
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particular, if trade integration 
variables are eliminated, the 

shadow rate will become statisti-
cally significant at 10%.
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Finally, as in the previous estimates, the unconventional mon-
etary policies of the United States and Europe do not have a sta-
tistically significant effect on the interest rate dimension, neither 
monetary policy rates nor lending interest rates. The variables of 
trade agreements and exchange rate pass-through were also not 
statistically significant.
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5.
Conclusions The objective of this paper was to determine the dif-

ferential incidence between conventional and uncon-
ventional monetary policies of the United States, the 
Eurozone and Japan on Latin American financial mar-
kets, measuring its effects on financial asset prices 

(fixed income markets and equity markets) and interest rates 
(monetary policy rates and lending interest rates). The results 
suggest that, as expected, both conventional and unconventional 
monetary policies in the US and the Eurozone have a significant 
and direct incidence on Latin American fixed income markets 
(Hypothesis 1), probably due to the rebalancing of international 
portfolios in favor of Latin American financial assets and the 
higher global liquidity. However, the effect of unconventional 
monetary policy is quite low. In contrast, only unconventional 
monetary policy has a significant effect on Latin American equi-
ty markets, probably as a consequence of the higher relative at-
tractiveness of Latin American financial assets, including shares. 
Conventional monetary policy does not affect the behavior of 
these markets, at least in a direct way, in contrast with hypoth-
esis 2.

Contrary to what is expected from hypotheses 3 and 4, the ex-
change rate pass-through level of the Latin American economies 
does not generate a differential effect on interest rate models. 
Thus, regardless of the pass-through of the economy, conven-
tional monetary policies of the United States and the Eurozone 
have a low but significant incidence on both monetary policy 
rates and lending interest rates, while unconventional monetary 
policies do not have a significant effect on the interest rate di-
mension. 

As anticipated in hypothesis 5, US conventional and uncon-
ventional monetary policy have a higher incidence on Latin 
American financial markets than the monetary policy decisions in 
the Eurozone and Japan, probably due to the fact that United 
States is the most important commercial and financial partner of 
Latin America. 

In contrast to Hypothesis 6, the results show that free trade 
agreements between developed economies and Latin American 
economies do not have a statistically significant and differential 
impact on the relationship between international monetary poli-
cy and Latin American financial markets. This situation could be 
due to free trade agreements that do not necessarily reflect true 
commercial integration, and in many cases these agreements are 
not being fully implemented.
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From the robustness exercises and central estimations, it is 
possible to infer that conventional monetary policies in devel-
oped economies have a greater impact on Latin American finan-
cial markets than unconventional policies. This result may reflect 
that the markets anticipate the relatively temporary nature of 
unconventional policies and therefore do not substantially and 
structurally change their decisions, as they would in the face of 
changes in conventional policies.

In sum, the higher integration between global markets has 
increased the relationships between financial markets, so that the 
behavior of the main developed economies has an impact on 
financial markets around the world. However, the macropru-
dential policies that have been implemented in Latin America, the 
monetary policy rules followed by central banks (de jure and de 
facto) and the greater intraregional integration have allowed 
Latin America the ability to reduce its vulnerability to external 
shocks, or at least those shocks of a financial nature.

A future research agenda includes the incorporation into the 
analysis of the normalization of “conventional” monetary policy in 
the main developed economies (increases in the reference rates) 
and the so-called “tapering”, which consists of gradually stopping 
the purchase of assets by central banks. Including both events, as 
well as the effect on Latin American financial markets of the 
announcements by the Federal Reserve, the European Central 
Bank and the Bank of Japan, would complement the conclusions 
obtained in this paper.

5.
Conclusions



88

6.
References

Aizenman, Joshua, Mahir Binici, and Michael M. Hutchison. (2016). “The Transmis-
sion of Federal Reserve Tapering News to Emerging Financial Markets.” Inter-
national Journal of Central Banking Vol. (12), 317-356. 

Albagli, Elias, Danilo Leiva-León, and Diego Saravia. (2015). “US Monetary Spillovers 
to Latin America: The Role of Long-Term Interest Rates.” Banco Central de 
Chile. 

Ahmed, Shaghil, and Prakash Loungani. (1999). “Business cycles in emerging market 
economies.” IMF y Board of Governors of the Fed. International Monetary 
Fund. 

Ammer, John, Michiel De Pooter, Christopher J. Erceg, and Steven B. Kamin (2016). 
“International Spillovers of Monetary Policy.” IFDP Notes. Board of 
Governors of the Federal Reserve System. 

Anker, Peter. (1999). “Uncovered interest parity, monetary policy and time-varying 
     risk premia.” Journal of International Money and Finance Vol. (18), 835-851. 

Arora, Mr Vivek B., and Mr Martin D. Cerisola. (2000). “How does US monetary pol-
icy influence economics conditions in emerging markets.” IMF Working Paper. 
International Monetary Fund. 

Backus, David, Patrick J. Kehoe, and Finn E. Kydland. (1994). “The dynamics of the 
trade balance and of the terms of trade: the J-curve.” American Economic 
Review Vol (84), 84–103. 

Bauer, Michael D., and Christopher J. Neely. (2013). “International channels of the 
Fed’s unconventional monetary policy.” Federal Reserve Bank of San Francis-
co. Working Paper series. 

Bauer, Michael D., and Glenn D. Rudebusch. (2013). “The Signaling Channel for Feder-
al Reserve Bond Purchases.” Federal Reserve Bank of San Francisco. 
Working Paper Series Num. 21.  

Baumeistera, Christiane, and Luca Benatib. (2013). “Unconventional Monetary Policy 
and the Great Recession: Estimating the Macroeconomic Effects of a Spread 
Compression at the Zero Lower Bound.” International Journal of Central Bank-
ing, Vol. 9(2), 165-212. 

BBVA Research (2015). “¿Ha aumentado el pass-through de tipo de cambio a pre-
cios en América Latina?”

Bernanke, Ben S., and Alan S. Blinder. (1992). “The Federal Funds Rate and the chan-
nels of monetary transmission.” The American Economic Review Vol. (82) 
Num. 4, 901-921. 

Bhattarai, Saroj, Arpita Chatterjee, and Woong Yong Park. (2015). “Effects of US
    Quantitative Easing on Emerging Markets Economies.” Working Paper Num. 

255. Federal Reserve Bank of Dallas. Globalization and Monetary Policy
Insti-tute.

Bernanke, Ben, Vincent Reinhart, and Brian Sack. (2004). “Monetary policy alter-
natives at the zero bound: An empirical assessment.” Brookings papers on 
economic activity, Vol. (2). 

Borio, Claudio, and Piti Disyatat. (2009). “Unconventional monetary policies: an ap-
           praisal.” BIS Working Papers Num. 292. Monetary and Economic Department. 

Borrallo, Fructuoso, Ignacio Hernando, and Javier Vallés. (2016). “The Effects of US 
Unconventional Monetary Policies in Latin America.” Working Paper Num. 
1606. Banco de España. 



89

Bowman, David, Juan M. Londono, and Horacio Sapriza. (2015). “U.S. Unconventional 
Monetary Policy and Transmission to Emerging Market Economies.” Journal of 
International Money and Finance. Vol. (55), 27–59. 

Bussière, Matthieu. (2007). “Exchange Rate Pass-Through to Trade Prices: The Role 
of Nonlinearities and Asymmetries.” Working Paper Num. 822. European Cen-
tral Bank. 

Calvo, Guillermo A. (2005). “Crises in Emerging Market Economies: A Global Per-
spective.” NBER Working Paper Num. 11305. 

Calvo, Guillermo A. (2009). “Financial crises and liquidity shocks: A bank-run per-
spective.” NBER Working Paper Num. 15425. 

Canova, Fabio. (2005). “The transmission of US shocks to Latin America.” Journal of 
Applied Econometrics. Vol (20), 229 – 251. 

Chaboud, Alain P., and Jonathan H. Wright. (2005). “Uncovered interest parity: it
 works, but not for long.” Journal of International Economics Vol. (66), 349-362. 

Chen, Qianying, Andrew J. Filardo, Dong He, and Feng Zhu. (2012). “International 
Spillovers of Central Bank Balance Sheet Policies.” Hong Kong Monetary Au-
thority and Bank for International Settlements. 

Chen, Qianying, Andrew J. Filardo, Dong He, and Feng Zhu. (2015). “Global impact of 
US monetary policy at the zero lower bound.” Bank for International Settle-
ments. 

Chen, Qianying, Andrew J. Filardo, Dong He, and Feng Zhu. (2015). “Financial crisis, 
US unconventional monetary policy and international spillovers.” Journal of 
International Money and Finance. 

Chen, Qianying, Marco J. Lombardi, Alex Ross, and Feng Zhu. (2017). “Global impact 
of US and euro area unconventional monetary policies: a comparison.” BIS 
Working paper Num. 610. 

Chinn, Menzie David. (2013). “Global spillovers and domestic monetary policy.” BIS
           Working Papers Num. 436. Bank for International Settlements. 

Chow, Hwee Kwan. (2014). “International transmission of interest rates and the open
           economy trilemma in Asia.” The Singapure Economic Review Vol. (59). 

Clouse, James, Dale Henderson, Athanasios Orphanides, David H. Small, and P.A. 
Tinsley (2000). “Monetary Policy when the nominal short-term interest rate is 
Zero.” Working Paper. Board of Governors of the Federal Reserve. 

Collyns, Charles. (2008). “The Crisis through the Lens of History.” Finance and Devel-
opment Vol. (45) Num. 4. International Monetary Fund.

Comunale, Mariarosaria, and Jonas Striaukas. (2017). “Unconventional monetary pol-
icy: interest rates and low inflation.” A review of literature and methods. Bank 
of Lithuania. 

Cortés, José Fernando. (2013). “Una estimación del traspaso de las variaciones en el 
tipo de cambio a los precios en México”. Working Paper No. 2013-02- Banco 
de México. 

Couto, Sílvia Verônica, and Joaquim Fraga. (2013). “O pass-through da taxa de câm-
bio para índices de preços: análise empírica para o Brasil”. Associação Nacio-
nal dos Centros de Pós-graduação em Economia.

Doh, Taeyoung, and Jason Choi. (2016). “Measuring the Stance of Monetary Policy 
on and off the Zero Lower Bound.” Economic Review. Federal Reserve Bank 
of Kansas City Vol. (101). 

6.
References



90

Dornbusch, Rudiger. (1987). Exchange rates and prices. American Economic Review 
Vol. (77), 93-106. 

Eijffinger, Sylvester, and Lex Hoogduin. (2012). “The European Central Bank in (the) 
crisis.” CESifo Dice Report. Journal for Institutional Comparisons Vol. (10). 
Num. 1. 

Fawley, Brett W., and Christopher J. Neely. (2013). “Four stories of quantitative eas-
           ing.” Federal Reserve Bank of St. Louis Review, Vol. (95), 51-88. 

Fratzscher, Marcel, Marco Lo Duca, and Roland Straub. (2013). “On the international 
spillovers of US Quantitative Easing.” Working Series Num. 1557. European 
Central Bank. 

Fratzscher, Marcel, Marco Lo Duca, and Roland Straub. (2016). “ECB Unconventional 
Monetary Policy: Market Impact and International Spillovers.” IMF Economic 
Review Vol. (64). Num. 1. International Monetary Fund.

Frenkel, Jacob A. (1981). “Flexible Exchange Rates, Prices and the role of “News”: Les-
           sons from the 1970s.” Journal of Political Economy Vol. (89). 

Frankel, Jeffrey, Sergio L. Schmukler, and Luis Serven. (2004). “Global transmission 
of interest rates: monetary independence and currency regime.” Journal of 
International Money and Finance Vol. (23), 701-733. 

Gascon, Charles S. (2009). “The current recession: How bad is it?” Economic synop-
ses Vol. (4).

Georgiadis, Georgios. (2015). “Determinants of global spillovers from US monetary 
           policy.” Working Paper Series Num. 1854. European Central Bank. 

Gertler, Mark, and Peter Karadi. (2011). “A model of unconventional monetary policy.” 
Journal of Monetary Economics Vol. (58), 17–34. 

Goldfajn, Ilan, and Sergio R. da C. Werlang. (2000). “The Pass-Through from Depre-
ciation to Inflation: A Panel Study.” Working Paper Num. 5. Banco Central de 
Brasil. 

He, Dong, and Robert N. McCauley. (2013). “Transmitting global liquidity to East Asia: 
policy rates, bond yields, currencies and dollar credit.” BIS Working Papers 
Num. 431. Bank of International Settlements.

Jain-Chandra, Sonali, and D. Filiz Unsal. (2012). “Transmission under capital inflows: 
evidence from Asia.” IMF Working Paper. WP/12/265. International Monetary 
Fund. 

Joyce, Michael, Ana Lasaosa, Ibrahim Stevens, and Matthew Tong (2010). “The finan-
cial market impact of quantitative easing.” Working Paper Num. 393. Bank of 
England.

Justel, Santiago and Andrés Sansone. (2015). “Exchange Rate Pass-Through to Prices: 
           VAR Evidence for Chile”. Working Paper No. 747. Banco Central de Chile.

Kim, Soyoung, and Nouriel Roubini. (2000). “Exchange rate anomalies in industrial-
ized countries: a solution with a structural VAR approach.” Journal of Mone-
tary Economics Vol. (45), 561–586. 

Kim, Soyoung. (2001). International transmission of US monetary policy shocks: evi-
           dence from VARs. Journal of Monetary Economics Vol. (48), 339–372. 

Krishnamurthy, Arvind, and Annette Vissing-Jorgensen. (2011). The Effects of Quan-
titative Easing on Interest Rates: Channels and Implications for Policy. Brook-
ings Papers on Economic Activity, Vol. (2), 215-287. 

6.
References



91

Krugman, Paul. (2008). “Optimal fiscal policy in a liquidity trap.” Princeton University.

Krugman, Paul. (2009). “El retorno de la economía de la depresión: y la crisis actual.” 
Editorial W.W Norton and Company. 

Maćkowiak, Bartosz. (2003). External shocks, US monetary policy and macroeco-
           nomic fluctuations in emerging markets. Humbolt University. 

Mazurek, Jiří. (2013). “The Great Recession: a comparison of recession magnitudes in 
Europe, USA, and Japan.” MPRA Paper Num. 51428. 

Mendoza, Enrique G. (1991). “Business cycles in a small open economy.” American 
Economic Review Vol. (81), 797–818. 

Moore, Jeffrey, Sunwoo Nam, and Alexander Tepper. (2013). “Estimating the Impacts 
of U.S. LSAPs on Emerging Market Economies’ Local Currency Bond Mar-
kets.” Federal Reserve Bank of New York Staff Reports. Num. 595. 

Morgan, Peter. (2011). “Impact of US Quantitative Easing Policy on Emerging Asia.” 
ADBI Working Paper Num. 321. 

Mujica, Patricio and Rodrigo Saens. (2015). “Exchange rate pass-through and infla-
           tion targets in Chile”. CEPAL Review No. 117. December 2015.

Newson, Brian. (2009). “Recession in the EU-27: Length and Depth of the Downturn 
varies across activities and countries.” Eurostat: Industry, Trade and Services 
Num. 97.

Parra, Julián. (2008). “Sensibilidad del IPC a la Tasa de Cambio en Colombia: Una 
medición de largo plazo”. Borradores de Economía No. 542. Banco de la 
República.

Perón, Guillermo, Beatriz Sylvia y Martín Rodríguez Brindis. (2014). “Analyzing the 
Exchange Rate Pass-through in Mexico: Evidence Post Inflation Targeting Im-
plementation”. Ensayos sobre Política Económica No. 32. 18-35. 

Pimentel, Débora, Viviane Luporini and André de Melo Modenesi. (2016). “Assime-
trias no repasse cambial para a inflação: Uma análise empírica para o Brasil 
(1999 a 2013)”. Estudos Econômicos No. 46(2), 343-372.

Quezada, Diego. (2003). “¿Es asimétrico el Pass - Through en el Perú?: Un análisis 
agregado”. Banco Central de Reserva del Perú.

Reinhart, Carmen M., and Kenneth S. Rogoff. (2008). “Is the 2007 US Sub-Prime 
financial crisis so different? An international historical comparison.” NBER 
Working Paper Num. 13761. 

Rogers, John H., Chiara Scotti, and Jonathan H. Wright. (2014). “Evaluating Asset-Mar-
ket effects of unconventional monetary policy: a cross-country comparison.” 
International Finance Discussion Papers Num. 1101. Board of Governors of 
Federal Reserve System. 

Schneider, William. (1968). “The inside lag in the monetary policy of the United 
States, 1952–1965.” New York University. 

Svensson, Lars EO. (2003). “Escaping from a Liquidity Trap and deflation: the Fool-
           proof way and others.” Journal of Economic Perspectives Vol. (17). Num. 4, 

145-166.

Taylor, John B. (1999). “Monetary Policy Rules.” University of Chicago Press. 

Taylor, John B. (2000). “Low Inflation, Pass-through and the Pricing Power of Firms.” 
European Economic Review Num. 44, 1389-1408. 

Tillmann, Peter. (2016). “Unconventional monetary policy and the spillovers to emerg-
ing markets.” Journal of International Money and Finance Vol. (66), 136-156. 

6.
References



92

Urrutia, Miguel. (2002). “Una Visión Alternativa: La Política Monetaria y Cambiaria en   
           la última década.” Borradores de Economía Num. 207. Banco de la Republica.

Willes, Mark H. (1967). “The Inside Lags of Monetary Policy: 1952-1960.” The Journal 
           of Finance. American Finance Association Vol. (22), 591-593. 

Wu, Jing Cynthia, and Fan Dora Xia. (2016). “Measuring the Macroeconomic Impact 
of Monetary Policy at the Zero Lower Bound.” Journal of Money, Credit, and 
Banking Vol. (48), 253-291. 

Wu, Jing Cynthia, and Ji Zhang. (2016). “A Shadow Rate New Keynesian Model.” NBER 
Working Paper Núm. 22856. 

Wu, Jing Cynthia, and Fan Dora Xia. (2017). Time Varying Lower Bound of Interest 
Rates in Europe. Working paper. 

6.
References



93

Appendix 2. Methodological Discussion 

This appendix discusses the reason why static panel data 
models were estimated instead of dynamic panels, a methodol-
ogy that has proved to be more adequate and robust to solve 
autocorrelation problems and to capture the intertemporal dy-
namics of the series. The main reason is that this methodology 
presents important shortcomings when the panel data structure 
has a short individual dimension (i) respect to the temporal di-
mension (t).

In this case, since the number of Latin American countries is 
reduced (5 economies) with respect to the period of time (78 
months), the use of dynamic panels could generate over-iden-
tification problems. Since the Generalized Method of Moments 
(GMM) estimators use instruments for all variables, when there 
is not a large enough individual dimension, more instruments are 
identified than necessary.

In order to verify the existence of over-identification problems 
and to confirm the validity of the instruments, the so-called “Sar-
gan Test” is usually used, which establishes as null hypothesis 
that the over-identification restrictions are valid. The Sargan test 
results are presented below when dynamic panel data models 
were estimated for different specifications rather than static 
panel data models.

TABLE 4:

Sargan Test results

SOURCE: OWN ELABORATION.

APPENDIX Appendix 4. Descriptive Statistics
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In this test, the number that accompanies the “Chi 2” corre-
sponds to the number of instruments that exceed the necessary 
ones. Since the probability in six of the eight specifications ana-
lyzed is less than 0.1, the null hypothesis is rejected at 10% and it 
is concluded that the instruments are not valid because of an 
over-identification problem. For this reason, it was decided to use 
static panel data models instead of dynamic ones.
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Abstract

This paper evaluates the determinants and effectiveness of 
monetary policy in Colombia over the 2003-2013 period, a de-
cade in which business cycles were mainly determined by exter-
nal shocks and its Central Bank adopted an Inflation Targeting 
regime. Although the Colombian economy is under a balance of 
payment dominance situation, as defined in Ocampo (2014), gaps 
in Real Exchange Rates are found to be not significant enough to 
determine monetary policy rates, and the Central Bank seems to 
react more to output than to inflation gaps. This result is found 
to be robust for Latin American economies, in which balance of 
payment dominates the cycle but not the monetary policy 
decisions, especially in countries that have adopted Inflation 
Targeting. In terms of effectiveness, this paper uses a SVAR 
specification that corrects the traditional “price puzzle” problem 
by estimating an instrumental variable for the discretional 
component of monetary policy, following the Romer and Romer 
(2004) methodology. The main finding regarding effectiveness is 
that the Colombian Central Bank has been more efficient in 
controlling inflation than output gaps. 

JEL Classification Codes: F31, F32, E52, E58

Keywords: Colombian economy, monetary policy effectiveness, 
Taylor rule, balance of payment dominance
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The standard analysis of the complex macroeconomic 
policy choices that central banks face in open econ-
omies is Mundell’s (1963) ‘trilemma’. According to 
this framework, central banks cannot control both 
exchange and interest rates if the capital account is 

open, and so have to give up policy objectives in one of these two 
areas; they can alternatively close the capital account to regain 
simultaneous control of both monetary and exchange rate poli-
cies. The trilemma does not exhaust, of course, the list of possible 
central bank objectives or instruments. In terms of objectives, the 
US Federal Reserve charter includes, alongside stable prices, two 
other objectives: maximum employment and moderate long-term 
interest rates; the latter may be understood as a growth objective. 
These two additional goals prominently figure out in the agenda of 
economists of a Keynesian tradition. A growth objective is also be-
hind the call of several development economists to central banks 
for guaranteeing a competitive and relatively stable exchange rate, 
which they view as essential for economic diversification and long-
term development (see, among many others, Rodrik, 2008, and 
Frenkel and Rapetti, 2010). The recent Global financial crisis added 
another objective, financial stability, and popularized ‘macro - pru-
dential regulations’ as a set of additional policy instruments. 

The spread of inflation targeting (IT) as the framework for 
central bank policy management was an interesting attempt to 
mix inflation control and employment as objectives of monetary 
policy. The central idea is that if the price level is determined by 
domestic demand, targeting inflation is consistent with a coun-
tercyclical monetary policy that also aims at guaranteeing an un-
employment level that fluctuates around its ‘natural’ rate. This 
view was termed as the ‘divine coincidence’, but the Global finan-
cial crisis showed that it does not hold as a rule even in advanced 
economies (Blanchard et al., 2010). 

A variety of ‘flexible’ inflation targeting, which does not entire-
ly eliminate other policy objectives, was the choice of five of the 
seven largest Latin American economies in the late 1990s/early 
2000s (Brazil, Chile, Colombia, Peru and Mexico). This was mixed 
with the prior choice for more open capital accounts, which had 
been adopted as part of the market liberalization policies that 
started in a few countries in the mid-1970s and spread through-
out Latin America since the mid-1980s. 

As in many other emerging countries’ central banks, inflation 
targeting was mixed in these Latin American countries with 
greater exchange rate flexibility. However, the major problem in 
this regard is that most emerging economies are characterized 

1.
Introduction



98

by ‘balance of payments dominance’: a macroeconomic condi-
tion in which the short-term macroeconomic dynamics is mainly 
determined by the external shocks, both positive and negative, 
that periodically hit these economies, particularly procyclical 
capital flows and terms of trade shocks (Ocampo and Malagón, 
2015). One of the major complications is that these shocks tend 
to induce a procyclical response from macroeconomic authori-
ties, or at least reduce the space for countercyclical policies.

Indeed, capital account booms directly generate expansionary 
pressures, which are enhanced by the equally expansionary ef-
fects of exchange-rate appreciation (associated with increased 
real wages and improved balance sheets if domestic agents have 
net liabilities in foreign currency). At the same time, however, the 
direct supply effects of appreciation help reduce inflation, thus 
leading to a situation in which, in contrast with the basic 
assumption of the inflation targeting regime, the link between 
inflation and domestic demand is affected by the effects of the 
exchange rate on domestic prices. In turn, depreciation during 
crises may have contractionary results, since it induces higher 
monetary policy intervention rates in order to control the pass-
through. 

Under these conditions, focusing on the links between domes-
tic demand and inflation may lead to an inadequate countercycli-
cal macroeconomic policy design. This indicates that economies 
under balance of payments dominance require a wider array of 
policy instruments to cope with the cyclical shocks they face, and 
have to deal with traditional Tinbergen’s Rule constraints even 
under inflation targeting regimes.

A research agenda that breaks through is how monetary poli-
cy operates in economies dominated by balance of payments. In 
particular, it is relevant to test if there have been changes in the 
traditional Central Banks’ reaction function, responding not only 
to economic activity and inflation performance but also to real 
exchange rate deviations. In addition, it is interesting to figure out 
how effective the monetary interventions are under these 
circumstances

Colombia certainly fits into the characterization of an econ-
omy under balance of payments dominance. Additionally, this 
country has moved into flexible inflation targeting-cum-man-
aged floating with a high level of independence of the monetary 
authority, which makes this economy a perfect example of the 
situation previously described. In fact, some papers have tested 
the relevance of Commodity Cycles in the performance of Co-
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lombian economy. For example, Uribe (2011) describes the most 
recent business cycles in Colombia, finding that a boom in raw 
materials preceded the last three crises. Similarly, through a FA-
VAR model (Factor Augmented VAR), Echavarría et al. (2012) 
found that external factors have larger relevance than internal in 
the determination of economic activity over the period 1986 – 
2011, and even in some sub-periods, external factors manage to 
explain up to three quarters of economic fluctuations (Figure 1).

FIGURE 1:

Contribution of external and internal 
factors to Colombian business cycle

SOURCE: AUTHOR’S ELABORATION BASED ON ECHAVARRÍA ET AL. (2012)

In the same way, there is a high influence of external economic 
conditions on Colombian inflation. Indeed, when inflation exhib-
ited the largest mismatches regarding the target, international 
crises have played a key role in stabilizing prices (González and 
Hamman, 2011). This phenomenon has been especially clear in 
two moments. The first was in the late 90s, when the sudden 
stop in international financial markets due to the crisis unleashed 
in Russia led to a large current account deficit and a low level of 
international reserves in Colombia, triggering the deepest GDP 
contraction of its history.  This situation led to a major reduction 
in inflation, from 18.7% in 1998 to 9.2% one year later (Chavarro, 
2008). The second moment was in 2009, when the US financial 
crisis helped inflation to return to long-run desired levels (2-4%) 
after exceeding its target twice, in 2007 and 2008 (Figure 2).
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FIGURE 2:

Colombian inflation

OURCE: BANCO DE LA REPÚBLICA (COLOMBIAN CENTRAL BANK)

A second element that makes Colombia a good candidate for 
testing determinants and effectiveness of monetary policy un-der 
balance of payment dominance is the high level of independence 
of Banco de la República, its Central Bank. In fact, since the 90s, 
many changes in central banking regulation has been adopted 
giving more independence to Banco de la República, which has 
facilitated Colombian monetary policy to become one of the 
most successful in Latin America in terms of credibility and 
inflation control.

This paper has two objectives. The first of them is to identify 
the monetary policy determinants in Colombia under a frame-
work of Balance of Payment Dominance, Central Bank indepen-
dence and inflation targeting regime. It is particularly important 
to determine if Central Bank responds more to misalignments on 
inflation or output, and whether or not real exchange rate has 
become a new determinant of monetary policy decisions. The 
second aim of this paper is to evaluate the effectiveness of 
monetary policy in reducing the inflation and output gaps. The 
whole analysis refers to the period 2003-2014, a decade under 
inflation targeting31.

1.
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2.1.  The Inflation Targeting regime

According to Svensson (2005), three key elements define the 
Inflation Targeting scheme (IT). First, the set of long-run inflation 
targets, mainly defined by a range and usually covered by legal 
mandate. Given that the effectiveness of this policy widely de-
pends on the Central Bank’s credibility and reputation, a second 
requirement is a high degree of transparency in the communica-
tion about the targets and the motivation behind them. Finally, 
due to the lags of monetary policy, decisions adopted by Central 
Banks should be based on their forecasting of the economy. 

The main idea behind the scheme is that if inflation goals are 
consistent with the economic structure and the shocks on prices 
are demand-driven, the monetary authority makes countercy-
clical use of its instruments when it pursues the inflation tar-get. 
This property leads to a situation similar to the one defined in 
New Keynesian models as “divine coincidence”: a condition in 
which there is no trade-off between the stabilization of inflation 
and the stabilization of the output gap (Blanchard and Galí, 
2005). However, when divine coincidence is broken, Central Banks 
may act in a “constrained discretion environment”, establishing 
targets over other variables as long as it can achieve the inflation 
targets and keep the credibility of the monetary authority 
(Bernanke and Mishkin, 1997). 

Finally, independence of the Central Bank strengthens the ef-
fectiveness of IT regimes. In fact, a vast literature argues that the 
proper functioning of IT schemes is associated with a high level 
of independence of central banks, since a greater autonomy re-
duces the application of systematical expansionary policies that 
affect negatively on their credibility and delay the accomplish-
ment of the targets (Cukierman, 1992; Persson and Tabellini, 1993; 
Walsh, 1993; among others). Indeed, DeBelle and Fisher (1994) 
find a significant and negative correlation between inflation lev-
els and different measures of monetary authority independence 
in developed economies.

2.2. Colombian Central Bank: the road towards 
independence and Inflation Targeting 

Banco de la República (Banrep) was created in 1923, under the 
gold standard. Initially, the Board mainly consisted of private sec-
tor members. Nevertheless, because of the dramatic monetary 
contraction experienced during the early years of the Great De-
pression, the gold standard was abandoned in September of 1931 
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and the government introduced three main changes: exchange 
controls, a more activist monetary policy and government con-
trol of the monetary authority.

These trends of increasing government control over Banrep 
were reinforced in later decades. During the Second World War, 
for example, Banrep – driven by the government - actively inter-
vened in foreign exchange markets. A major intervention of the 
government in the Central Bank came with 1950s’ reforms, in 
which Banrep became a development bank. In 1973, with the na-
tionalization process, the government took full control over the 
Central Bank; and in 1967, the reforms introduced the crawling 
peg and the exchange controls that persisted until early 1990s 
(Ocampo, Malagón and Betancur, 2015).

Throughout this long period, even though the government 
dominated the monetary policy, macroeconomic policy manage-
ment was able to guarantee relatively stable economic growth 
with moderate inflation. Colombia was, for instance, in the group 
of the seven largest economies of Latin America; the one with 
the lowest coefficient of variation in terms of inflation and GDP 
growth. It is also one of the few countries in the region with no 
hyperinflation episodes and the only one that avoided the debt 
crisis of Latin America in the 1980s. 

By the end of the 1980s, some interventions of the government 
on the Central Bank began to decline. In the early 1990s, Banrep 
was proclaimed the monetary, exchange and credit authority with 
administrative, patrimonial and technical independence (Law 31, 
Colombian Political Constitutions, 1991). According to the consti-
tutional mandate and the norms that regulate some of its articles, 
Banrep is a public institution which is not absolute, but relatively 
independent of government. In addition, even if its main policy 
target is to ensure price stability, it should not lose sight of other 
macroeconomic variables that can affect welfare, as GDP growth 
and the unemployment rate (Urrutia, 1999; Clavijo, 2001). 

From 1990 onwards, financial globalization increased the de-
veloping countries’ exposure to capital flows, reducing the possi-
bility of control to both exchange and interest rates. Additionally, 
high inflation led some Latin-American countries to adopt, be-
tween the late 90 and the first years of the new century32, de jure 
IT schemes with a flexible exchange rate33 (Agénor and Pereira Da 
Silva, 2013). Colombia was not exempt from this process and 
adopted IT in 2001.  

   The strong appreciation of the Colombian peso during the 
last decade resulted in considerable political pressure from the 
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32/ Some examples in Latin 
America are Brazil (1998), Co-

lombia and Chile (1999), Mexico 
(2000) and Peru (2001).

33/ De jure refers to “by 
law”. In this particular context, 

it refers that many countries 
adopted IT schemes by constitu-

tional mandate.
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exporting sector and the government to Banrep, asking for an 
aggressive policy intervention in the exchange market. In 2008, 
Banrep made discretionary and moderated interventions in the 
exchange market, without the intensity suggested by the gov-
ernment. One could argue that de facto independence of the 
Bank was compromised; however, in practice, exchange interven-
tions were relatively modest and its effects on the exchange rate 
have been very low, because Banrep prioritized the inflation tar-
get (Toro and Julio, 2005; Hernández-Monsalve et al., 2006; and 
Villamizar, 2014). 

In sum, both the regulations and the evidence show that Ban-
rep, as the monetary authority, has become an institution with 
sufficient autonomy to take policy decisions without interference 
of the government or the private sector. Nowadays, Banrep is 
recognized as one of the most credible and independent Central 
Banks of emerging countries34.
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independence

34/ The Banker in 2007 and 
2014; Emerging Market Maga-
zine in 2007 and 2012; among 

others. 
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3.
Literature 

Review

3.1. Determinants of monetary policy

Most of the papers that address this issue tend to measure the 
monetary policy determinants using augmented or regular Taylor 
rules35. Such estimations are usually carried out through linear 
models with a unique elasticity for each independent variable 
during the entire period.  A general criticism that emerges from 
this type of specifications is that the response of Central banks 
to inflation deviations from its target or to deviations of GDP 
from its potential can change over time for several reasons. In 
fact, the monetary authority may adjust its reaction function to 
improve its performance taking into account the decisions made 
and the results obtained. Moreover, the Central Bank may use 
additional information for monetary policy decisions that is dif-
ferent period by period (Ocampo, Malagón and Betancur, 2015). 
This statement is consistent with the “Lucas Critique”, according 
to which each policy decision is changing the parameters over 
time (Lucas, 1976). 

However, in two cases the problem related with the variability 
of the parameters is lower. First, if the period is short enough for 
assuming no major changes in the monetary policy decision-
making process and there is no structural change in the way the 
Central Bank works, for example, in its independence36. The 
second case comes when the standard errors of the parameters 
are low enough on average to assume that there are no 
significant variations of the elasticities in the sample. 

In this sense, the seminal paper of Taylor (1993) points out the 
monetary policy determinants using a policy rule. In such 
document, there is a first quantitative approach of what would be 
the Taylor Rule’s parameters for United States, finding coeffi-
cients relatively constant. With a similar specification, Clarida et 
al. (1998) estimated the monetary policy reaction function of six 
developed economies: Germany, Japan and United States (G3) on 
one hand, and Britain, France and Italy (E3) on the other. They 
found that G3 countries have followed a “soft” inflation targeting 
policy (non-explicit) since 1979, where the inflation gap was the 
monetary policy focus. On the other hand, for E3 countries the 
conclusions differ from the first group to the extent that mone-
tary instruments were used to maintain a fixed exchange rate, so 
the inflation control was not the monetary policy target. 

In terms of emerging countries, Fraga et al. (2003) found that 
while the implementation of IT schemes has been relatively suc-
cessful in inflation reduction, the process has faced more chal-
lenges than in developed countries in terms of building credibili-

35/ Although a rule is not al-
ways consistent with an exercise 

of minimizing a central bank’s 
loss function, the approach 

would be appropriate when it 
comes to banks with high levels 

of independence.

36/ In particular, for this pa-per 
that evaluates the monetary 

policy determinants for a decade 
and with a well-defined policy 
framework such as IT regime.
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ty. The main reason is that in the emerging countries considered, 
the Central Bank reacts not only to inflation, but to other mac-
roeconomic variables, reducing the reliability regarding the infla-
tion targets. For Latin American countries, Moura and Carvalho 
(2009) estimated Taylor Rules and found that the only countries 
in which the intervention rate responds to the output gap are 
Colombia, Chile and Venezuela, while the exchange rate is only a 
determining factor in policy decisions in Mexico.

For Mexico, Galindo and Guerrero (2003) indicate that the 
Central Bank’s monetary policy follows a conventional Taylor rule. 
They also find that output deviations from its potential are not 
statistically significant, which implies that the Central Bank of 
Mexico focuses exclusively on the inflation gap. In the case of 
Peru, according to Leiderman et al. (2006), the monetary au-
thority responds to inflation and international reserves changes 
more than output deviations. Regarding Chile, Corbo et al. (2002) 
estimate the Taylor rule by an ordinary least squares (OLS) mod-
el and conclude that the inflationary gap is the most significant 
variable for the Central Bank of Chile when deciding the inter-
vention rate. 

In the case of Colombia, Barajas et al. (2014) estimate the 
reaction function of Banrep by an augmented Taylor rule. In the 
first exercise, the authors use an OLS model that include as the 
dependent variable the repo rate, and as the independent vari-
ables the misalignments of inflation, output, real exchange rate 
and credit portfolio, finding that only the first two have a signif-
icant effect. In simple terms, the monetary policy decisions take 
into account only inflation and output gaps). Subsequently, the 
paper uses a Markov Switching methodology in order to identify 
whether there were periods when monetary policy regime 
changed37. The authors found that, although an increase in the 
absolute values of the real exchange rate gap has a significant 
effect on the decisions of intervention (repo rate), the magni-
tude of its impact is almost zero. In sum, the Central Bank mod-
ifies the repo rate guided by output and inflation behavior and 
not by other variables such as the exchange rate or credit port-
folio growth, indicating that Banrep has implemented a relatively 
orthodox monetary policy, governed by conventional Taylor Rule.

The papers that have estimated a Taylor rule for Colombia 
during the last decade agree on two conclusions: i) the repo rate 
reacts to inflation and output gaps; and ii) the parameter 
accompanying inflation mismatches is generally higher than that 
associated with output. In fact, Julio (2006) calibrates a policy 
rule by the Generalized Method of Moments (GMM) to analyze 
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37/ In the context of this 
paper, regime change refers to 

a scheme in which the repo 
rate does not follow a 

conventional Taylor rule.
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the Central Bank responses during a monetary policy transmis-
sion stage, finding that modifications of the intervention rate 
significantly depend on both inflation and out gap increases. 
Meanwhile, Rhenals and Saldarriaga (2008) analyze the Colom-
bian Central Bank political rule during the period 1991-2006 and 
their results indicate that the parameter that accompanies the 
economic growth misalignments is negligible, although both co-
efficients are statistically different from zero. Similarly, Bernal and 
Tautiva (2011) used linear regressions and concluded that, when 
the Colombian Central Bank makes monetary policy decisions, 
both inflation and output matters, and that changes in the repo 
rate are determined more by changes in inflation deviations 
(from its target) than in GDP (relative to trend). Finally, Giraldo 
(2008) estimates a Taylor Rule using a state-space model and 
Kalman filter. In this case, the estimates show that while changes 
in monetary policy stance is strongly related to changes in infla-
tion, increases in the output gap are not significant at any level of 
confidence.

In the mentioned papers, only Julio (2006) takes into account 
the differences of scale between inflation and output variables, 
making a correction by scale (normalizing the series). With the 
same idea, Ocampo and Malagón (2015) estimated a Taylor rule by 
a linear specification in which they find a result that is different to 
the consensus of the literature: Banrep, during the last decade, 
reacted more to GDP gaps than to inflation. This paper, however, 
has two shortcomings. First, there are doubts about fulfilling the 
assumption of normality in the variables, which is a prerequisite for 
the OLS specification that the author chose. A second limitation is 
the proxy variable used for approaching monthly GDP. The authors 
used industrial production, that although used to be strongly 
associated to GDP, does not cover all the information of economic 
activity, what is especially wrong in a decade in which non-tradable 
sectors showed a real growth larger than GDP.

TABLE 1:

Literature comparison

SOURCE: AUTHOR’S ELABORATION.

3.
Literature 

Review



107

3.2. Effectiveness of monetary policy 

Several studies have evaluated the impact of the intervention 
rate on inflation and output, with mixed results by countries, re-
gion and periods. Although many of them use linear specifica-
tions, most of the recent literature evaluate effectiveness by VAR 
models. Some of the most important papers are, in the case of 
developed economies, Kim and Roubini (2000) and Angeloni et 
al. (2003); and in the case of developing economies, Gottchalk 
and Moore (2001), and Hurník Arnoštová (2005), Cheng (2006) 
and Bakradze and Billmeier (2007). In the case of Latin Amer-ican 
countries, Broto (2011), using a GARCH model, concludes that 
monetary policy in the new century has been particularly 
effective reducing and stabilizing inflation. The author finds that 
the inflation level and its volatility fell in Chile, Colombia, Mexico 
and Peru, but not in Brazil. More recently, Quintero (2014) uses a 
SVAR model, based on Christiano et al. (1999) methodology, to 
show the significant impact of intervention rate on economic 
activity in five Latin American countries38. 

However, Gorter et al. (2008) finds that most of the papers that 
assess Taylor Rule use to ignore that central banks’ decision-mak-
ing process is forward-looking instead of backward-looking. More-
over, some researchers use ex post data in their estimations that 
were not available when the Central Banks took decisions.

The empirical literature about effectiveness of monetary pol-
icy in Colombia has been relatively scarce. However, during the 
last decade some studies addressed this issue. Some of them 
focused on understanding the monetary policy transmission 
mechanisms, such as Huertas et al. (2005), who estimate the 
effects of the Banrep’s monetary policy rate (repo rate) on the 
financial sector lending and deposit interest rates through a VAR 
model, concluding that there is a positive and significant effect, 
but it only holds in the short term. A similar conclusion is found 
by Becerra and Melo (2008), who estimated a VECX-MGARCH 
model to analyze the impact of the Central Bank interventions 
through the repo rate on the economy deposit and lending rates, 
finding that the impact of this policy instrument is larger in the 
short term. Meanwhile, Restrepo et al. (2011) estimate a VAR 
model in order to identify the impact of repo rate deviations from 
its equilibrium level on economic growth gaps, concluding that 
there is a negative effect that lasts between 7 and 9 quarters, in 
accordance with international literature. 

Probably the most prominent paper about this issue is Villa-
mizar (2014). The author estimates a model which seeks to cor-
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38/ This paper presents 
two limitations; first, it does not 

consider the effect of mone-
tary policy on closing inflation 
gaps, leaving aside one of the 
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Second, impact of monetary 
policy on output comes from 

the direct effect of repo rate on 
GDP, ignoring a reverse causality 

problem.
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rect the endogeneity problems existing in these types of specifi-
cations. In fact, Villamizar finds that when the intervention rate is 
directly included in the estimation, the effect of monetary policy 
on productive activity and inflation have the opposite sign as 
theoretically expected. This is consistent with the “price puzzle” 
evidence, that is recurrent in international literature (see Sims, 
1992; Eichenbaum, 1992; Hanson, 2004; Lubik and Schorfheide, 
2003; among many other). Following Romer and Romer (2004), 
the author estimates an equation in which the repo rate is mod-
eled by different policy gaps, and the errors of the regression are 
considered as an instrumental variable of discretional monetary 
policy39. When using the instrumental variable, estimation are in 
line with expected results. Consistently with Huertas et al. (2005) 
and Becerra and Melo (2008), the impact of monetary policy on 
output is significant only in the short run, and it is diluted in the 
longer run. 

Although Villamizar (2014) is one of the most complete eval-
uations about the effectiveness of Colombian monetary policy, 
there are two limitations of this analysis. The variable that the 
author uses as a proxy of monthly GDP the IPI growth (Industrial 
Output Index, for its Spanish acronym) and not the IPI gap. The-
oretically, Central Banks should not react to the output growth 
rate, but to misalignments of output from its long-term trend 
(Taylor, 2000). In addition, the inflation gap used in the Villamizar 
(2014) empirical exercise corresponds to the difference between 
the annual inflation observed each month and the inflation tar-
get stipulated for each year. However, the observed monthly in-
flation is the result of domestic demand structural factors and of 
transitory shocks that generate short-term noise. Expected 
inflation, instead of observed, is a better input for monetary pol-
icy decisions. 

Finally, Ocampo and Malagón (2015) estimated a SVAR model 
for determining the effectiveness of monetary policy. The au-
thors addressed the price puzzle problem through an indirect 
mechanism solution, in which they use the lending rates as an 
instrumental variable of the monetary policy rate. They found 
that Banco de la República seems to react more to output gaps 
than to inflation gaps. However, the methodology used by the 
authors has two limitations.  The primary is that the lending rate 
does not react exclusively to monetary policy, but also to the 
market structure of financial institutions, which has changed in 
Colombia during the last decade (Ocampo and Malagón, 2015). 
The second is that the lending rate response to monetary policy 
is lagged and unstable, creating biases on the estimations.
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that is not explained by a rule 

can be considered by defini-tion 
as “discretional”, Romer and 
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4.1. Determinants of monetary policy 

The methodology proposed to establish the determinants of 
monetary policy in Colombia during the period 2003-2014 (when 
the country experienced balance of payments dominance and the 
monetary policy framework was an inflation-targeting sys-tem) is 
to estimate a Taylor rule augmented by the real exchange rate 
gap. All variables (except interest rates) were standardized to 
correct the problems of scale. The estimation was performed 
using the Generalized Method of Moments (GMM), which 
corrects the problem of non-normality of the error term that OLS 
estimations do not. Instead of using IPI (monthly industrial 
production) as in Villamizar (2014) and Ocampo and Malagón 
(2015), the proxy variable for monthly GDP is IMACO, the index 
of economic activity used by the Colombian Central Bank.

The estimated model can be described by: 

Where

The data set contains monthly observations because that is 
the periodicity that the Board of Directors of Banrep meets to 
decide about interest rates. The source of all variables is the Cen-
tral Bank, and their descriptive statistics are shown in Table 2:

Also, a panel data exercise with fixed effects is performed on 
eight Latin American countries40 in order to validate the results 
found in the exercise done for the particular Colombian econo-
my particular case. The specification (GMM) and the sample pe-
riod (2003-2014) that was used are similar, but with some slight 
modifications. First, the sample period frequency was changed 
from monthly to quarterly due to some countries not having a 
monthly output indicator. Secondly, interactive dummies were 
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Brazil, Chile, Colombia, Mexico, 

Paraguay, Peru and Uruguay.
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included so the effects of the inflation, output and real exchange 
rate gaps over the IT economies could be isolated.

TABLE 2:

Descriptive Statistics – Variables used in Taylor Rule

SOURCE: BANCO DE LA REPÚBLICA (COLOMBIAN CENTRAL BANK) 
AND LATIN AMERICAN CONSENSUS FORECAST.

It is important to note that because some countries did not 
have IT41 regimes or it wasn’t operating during the whole sample 
period and therefore did not have an explicit inflation target, the 
inflation gap was calculated as the deviation of the effective in-
flation to its “natural” rate42. The output and real exchange rate 
gap was calculated similarly in all countries. 

Hence, the model can be described as follows:

i=1,2,…,N

t=1,2,…,T

Were:

Finally, to test the robustness of the estimations, individual 
Taylor Rules for each country with the same specifications of the 
aggregated panel were also performed.

41/ Bolivia, Paraguay 
and Uruguay..

42/ The natural inflation 
is estimated applying a Ho-

drick-Prescott filter with a stan-
dard lambda equal to 14400.
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4.2. Effectiveness of monetary policy

The estimation is made in two stages. The first stage of this meth-
odology follows the procedure explained by Romer and Romer 
(2004) and used in some papers such as Villamizar (2014). The way 
to deal with the Price Puzzle is by diminishing the endogeneity 
problem of the monetary policy variable, creating an instrumental 
variable composed by the errors of a regression that considers all 
variables that could be included in a rule specification, taking into 
account that monetary policy decisions depend on other variables 
as the real growth of the credit portfolio, the repo rate of previous 
period, among others.  If all this complementary information is 
directly included in the VAR, the model would lose degrees of 
freedom. Moreover, including these variables in the SVAR instead 
of making a first stage to clean the policy, will lead to an oversized 
model with reduced variance of the error. This situation makes the 
identification of causal effects more difficult.

An OLS estimation was performed with the monetary policy 
rate as a function of many variables (deterministic part) and its 
error (stochastic part). Subsequently it is necessary to estimate 
the residuals of the regression. Assuming that the estimation is 
correct and that the error term meets all the basic requirements 
for calculated parameters to be unbiased and efficient, it is taken 
the errors component of the regression as an exogenous mea-
sure of the monetary policy. This is reasonable whenever the 
residues correspond to the “surprise” part (in the sense that it is 
a variable randomly distributed) of the monetary policy, that is 
not possible to anticipate from the performance of the mac-
roeconomic variables, and therefore, its impact on inflation and 
output gaps can be interpreted as causal43. 

Press releases issued every month by the Board of Directors 
of the Colombian Central Bank, in which it establishes those indi-
cators followed by the monetary authority when deciding about 
its intervention rate44, were used to determine the explicative 
variables. It is important to highlight data was organized in a 
way in which the repo rate is contemporaneously related with 
the information available during each meeting of the Board. For 
instance, if the Board’s meeting was developed on the 20th day 
of the month, data related with the repo rate for that period 
corresponds to the information published until the 19th day of 
the same month. This is a key point, since it enables a better ap-
proach to those elements that were really considered for every 
policy decision, meeting by meeting. 

    Explanatory variables are the gap between inflation expecta-
tions and the target set by the Central Bank45; the gap in in-

43/ A detailed explanation 
can be found at Villamizar 

(2014) .

44/ In the case of Villamizar 
(2014), the work was done using 

some variables that, under the 
author’s consideration, explain 

the modifications made over 
the repo rate, but it additionally 
includes the Central Bank tech-

nical team’s forecasts on various 
variables that are considered 
during each meeting, to take 

monetary policy decisions. With-
in these variables are inflation, 

economic growth and exchange 
rate forecasts. However, since 

this information is confidential 
and it was not possible to gain 

access to it, we proceeded to 
identify the most common 

variables in the Board’s press 
releases after each meeting.

45/ BInflation expectations 
correspond to the inflation 

forecasts made by Latin Focus 
Forecast for December of each 

year. Villamizar (2014) uses 
as inflation gap the difference 

between actual inflation and the 
inflation target. However, it is 

more reasonable to define the 
gap as the difference between 

inflation expectations at the end 
of each year and the interme-
diate level of the target range, 

given that monetary policy de-
cisions respond to “permanent” 

misalignments in inflation rather 
than transient maladjustments 

on it.
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dustrial production compared to its long-term trend46; the real 
growth of credit portfolio; the terms of trade; the gap in the mar-
ket’s representative exchange rate (TRM), the global Emerging 
Market Bond Index (hereinafter EMBI47) and Bloomberg’s overall 
index of macroeconomic surprises48. Additionally, other estima-
tions were accomplished to strengthen the results, where indi-
cators of productive activity as the gap in the unemployment’s 
rate (for which HP filter was also used) and the IMACO output 
gap were used. The data follows a monthly frequency and the 
analyzed period is January 2003 to December 2014. The variable 
for the exogenous component of the monetary policy rate is 
named ExoMPR.

The second stage is a Structural Vector Autoregressions 
(SVAR) Model, which consists in the specification of simultane-
ous equations that create a system where the backwardness and 
the contemporary value of each variable explain the others. This 
kind of model is widely chosen in macroeconomic research49. The 
virtue of this specification is that usually macroeconomic 
variables present statistical relations between them, which can 
create endogeneity problems in simpler methods such as OLS 
(Tsangarides,2010). In addition, the relations between most of the 
macroeconomic variables are dynamic, a phenomenon hard to 
capture in other models. Finally, the possibility to make an 
impulse-response analysis and check its significance over time is 
a great facility for modelling crashes50.  

Of course, VARs are not exempt from criticism. One limitation 
of this model lies in its information requirements. Introducing 
lags of each variable into the model reduces degrees of freedom 
of the estimation, which is especially problematic in small sam-
ples (Bernanke et al. 2004). Also, the simulated impulse-response 
function is based on the assumption that changes in the sys-
tem are only explained by the variables introduced in the model, 
what, in the absence of good theoretical foundation, could lead 
to spurious relations (Echavarría, 2009). Criticisms previously 
mentioned do not represent a problem to our purpose. Using 
monthly data helps to diminish the problems associated with the 
degrees of freedom. Additionally, the methodology implemented 
in this paper is based on the theory behind the transmission 
mechanism of the monetary policy and includes variables that 
are standards in international literature. 

Thus, the SVAR model estimated can be described as follows:

46/ The long-term trend 
is derived from applying a 

Hodrick-Prescott filter to the 
industrial production series.

47/ The EMBI (Emerging 
Market Bonds Index) is a 

proxy of the risk in emerging 
econo-mies. It is an index 

based on the spread 
between the interest rate of 

the dollar-denominated 
sover-eign bonds issued by 

emerging economies and 
the interest rate of the US 

sovereign bonds.

48/ These last two variables 
were included to control for 

external factors, as the 
Board always makes 

mention of the evolution of 
the world economy.

49/ See for the Colombian 
case Restrepo et al. (2011), 
Tovar and Ocampo (2003), 

Echavarría et al. (2009), 
González et al. 

(2008) and Gómez-González 
et al. (2012), among others. 

For USA case refer to Wong 
(2001).

50/ For details on the 
estimation of VAR models to 
measure the effectiveness of 

monetary policy see 
Christiano et al. (1999).
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Where A0 represents the contemporary coefficients matrix 
from which the instantaneous relationship between each vari-
able can be directly estimated, A0(L) constitutes the lag operator 
and Et corresponds to the vector with the system’s residuals. 
MPR corresponds to the monetary policy rate and ExoMPR is the 
variable estimated in the first stage; the EMBI corresponds to the 
Global EMBI’s monthly average, and is used as a proxy for the 
world’s level of risk aversion; the terms of trade index (as foreign 
trade) is included to assess the impact of external shocks on 
import and export prices in Colombia on the inflation and output 
gaps; the IMACO gap52 is a proxy for the production gap and its 
calculation is performed through the difference between the 
observed month to month IMACO and the long-term trend 
obtained through a HP filter; and the inflation gap corresponds to 
the difference between observed inflation and each year’s stipu-
lated target. The smoothing parameter used in the HP filter was 
14,400. Except for EMBI, where the source is from Bloomberg, all 
data was obtained from the webpage of the Central Bank.

All the series were tested for unit root, to discard seasonality 
problems, which may reflect spurious relationships between the 
variables. The results are presented below:

TABLE 3:

Unit Root53*

*To reject Ho for the existence of unit root (at 
a 90% confidence level) the t-statistic must
be less than -1,62.

To identify shocks,  restrictions must be imposed on 
the A_0 matrix (Hamilton, 1994). The restrictions were imposed 
only on contemporary shocks, allowing all variables to have ef-
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51/ This specification is robust 
to the inclusion of other control 

variables for external factors 
(replacing EMBI by the US 

index of personal con-
sumption, terms of trade or a 

dummy for international crisis). 
To ensure the compliance of 

the unit root test, the following 
transformations were applied to 
the series: the first difference of 

MPR and ExoMPR, while the 
terms of trade and EMBI series 

where included in logarithms 
and first differences. Lastly, 

variables were used from the 
most endogenous to the most 

exogenous.

52/ DANE’s industrial pro-
duction index was not used in 

this estimate because according 
to Quintero (2014) the effect of 

monetary policy on the indus-
trial sector is significantly 

higher than its impact on other 
sectors of the economy, this 

could overestimate the results. 
The IMACO, however, has the 
prob-lem that in recent years 

does not fit too well the 
behavior of the GDP.

53/ TSee Annex 3 to view 
graphs of the variables included 

in the SVAR.

51
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fects on the system in a lagged way. Finally, the restrictions set 
forth in this paper are based on the work of Echavarría et al. 
(2009) and Tsangarides (2010):

A brief discussion of them:

❱ It is assumed that EMBI and terms of trade do not respond 
to any of the system variables, since they are exogenous vari-
ables to the economy.

❱ By definition, the ExoMPR variable does not depend on any of 
the other variables.

❱ IMACO gap evolution responds to external conditions, due to 
the fact that the Colombian economy is highly exposed, as well 
as to monetary policy suppressive decisions. However, it does 
not respond contemporaneously to inflation evolution, which is 
supported with extensive literature on nominal rigidities, in line 
with the stipulations made by Kim (2003).

❱ The fifth equation, corresponding to the inflation gap, reflects 
that prices respond to output’s dynamism and to monetary 
policy exogenous decisions. Although abrupt changes in the 
external environment (in terms of trade and global risk, mea-
sured by the Embed) can induce effects on inflation, this im-
pact occurs through the lower productive activity and not in a 
direct way.
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5.1. Determinants of monetary policy

The estimation by GMM reflects that the repo rate in Colombia is 
determined by the output and inflation gaps. The exchange rate 
gap is significant at 10% of confidence, but its coefficient is close 
to zero. Once all the variables are rescaled, the coefficient that 
accompanies the real exchange rate slightly increases, but con-
clusions about its significance and level remain unaltered. Note 
that even under Balance of Payment dominance, monetary policy 
does not respond to misalignments of the real exchange rate.  

In addition, the non-normalized estimation reflects that the in-
tervention interest rate responds stronger to mismatches in the 
inflation than that of output, as in the consensus of literature. 
However, once the series are normalized the magnitude of the 
output gap coefficient is tripled; meanwhile inflation gap reduces 
to less than a half. While the rise of 1% in the output gap is asso-
ciated with an increase in 0,15% of the repo rate, a similar increase 
in inflation gap cause a 0,09% rise in intervention rates. This con-
clusion is similar to Ocampo and Malagón (2015) findings.

TABLE 4

Colombian case: Taylor rule estimation with GMM54

SOURCE: AUTHOR’S CALCULATIONS. 

Table 5 shows the estimation results for the Latin American 
case55. As in the Colombian case, output gaps are more important 
than inflation gaps. Moreover, inflation doesn’t seem to be signifi-
cant on average. Moreover, it is found that the real exchange rate 
interactive dummy coefficient has a negative and significant sign, 
implying that in average the IT countries grant less relevance to the 
real exchange rate gap in contrast to the countries without IT. This 
means that although both kind of countries operate in a balance 
payment dominance framework, IT scheme hierarchizes the policy 
goals, privileging inflation over real exchange rate misalignments. 

5.
Results

54/ Hansen test was per-
formed to verify that model is 

well specified. The result of the 
estimation 1 generate chi-square 
of 11.35 and a p-value of 0.9994, 

indicating the null hypothesis 
is not rejected and that the 

model is properly specified, and 
therefore the instruments used 

are valid.

55/ For further details of 
the estimation, see 

Appendix 3.
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On the other hand, it is found that the inflation gap interactive 
effect is not significant, meaning that there are no significant dif-
ferences in the reaction to inflation in countries with and without 
inflation targeting regimes. Meanwhile, the output gap interactive 
dummy coefficient has negative and significant effect. As in the 
case of the interactive effects over exchange rate gap, countries 
with inflation targeting pay less attention to output misalignments 
than countries without explicit inflation targeting regimes. 

TABLE 5

Latin America case: Panel data results

SOURCE: AUTHOR’S CALCULATIONS. 

Finally, Appendix 2 contains the results of individual regres-
sions for each Latin American country. Although results are 
mixed, in general, they confirm the findings of the panel exercise. 

5.2. Effectiveness of monetary policy

5.2.1. Estimation of ExoMPR

The results of the OLS estimation of ExoMPR are summarized in 
table 6. Four estimations were done including different variables. 
In all estimations, the output and inflation gaps, the real growth 
of credit portfolio and the terms of trade were significant. In con-
trast, the global index of macroeconomic surprises was not sig-
nificant at the 10% confidence in any estimation, while the EMBI 
is only significant when excluding the exchange rate gap regres-
sion. The regression chosen to estimate the residual ExoMPR is 
the specification 1. Homoscedasticity, multicollinearity, no serial 
autocorrelation and normality tests are presented in Appendix 3. 
Figure 3 shows the estimated ExoMPR56. 

5.
Results

56/ As shown in figure 3, 
for 2009 monetary policy had 
a high degree of discretion. It 
is important to mention that 
Taylor rule works in extreme 

circumstances. In fact, according 
to this rule, interest rates should 

considerably fall in Colombia 
during 2009. Nevertheless, mon-

etary authorities went beyond 
and reduced interest rates in 
more than what Taylor’s Rule 

suggested.
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FIGURE 3:

Exogenous monetary policy (ExoMPR)

SOURCE: AUTHOR’S CALCULATIONS USING CENTRAL BANK DATA

TABLE 6:

Repo rate estimation with OLS

SOURCE: AUTHOR’S CALCULATIONS. 

5.2.2. Estimation of SVAR Model57

The impulse-response functions, shown in Figure 4, confirm that 
when it is tested the effect of repo rate on inflation and output 
gaps, there is evidence of the mentioned Price Puzzle. 

5.
Results

57/ The results presented 
are robust when changes in the 

ordering of the variables and the 
removal of some restrictions. 

Specifically, robustness exercises 
are: i) change in the order of 

ExoMPR variable (it was estab-
lished as the third variable); and 
ii) the restriction of contempo-

rary independence between out-
put and inflation was eliminated. 

Refer to appendix 1 to check 
these results.
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FIGURE 4:

Shock induced by an increase in one standard deviation of repo rate

a. On inflation gap b. On output gap (IMACO)

However, once the SVAR is estimated replacing repo rate vari-
able by ExoMPR, the Puzzle Price disappears. Indeed, empirical 
evidence suggests that a contractionary monetary policy induc-
es a decrease in the inflation gap and, in a lower degree, the 
output gap. As shown in figures 5a and 5b, monetary policy deci-
sions affect first productive activity (4 months) and then prices 
(12 months). 

FIGURE 5:

Shock induced by an increase in one standard deviation of ExoMPR

a. Inflation gap b. Output gap (IMACO)

Villamizar (2014) analyses the effect of monetary policy on 
output growth instead of output gap. However, Central Banks 
don’t react to the output growth but to misalignments from its 
long-term trend (Taylor, 2000). In fact, when IMACO gap is re-
placed by IMACO growth, the effect of ExoMPR is significant 
only for six months, and the magnitude is insignificant (Figure 6).

5.
Results
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FIGURE 6:

Shock induced by an increase in one standard deviation of ExoMPR

a. Inflation gap b. Output (IMACO)

5.
Results
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During the last 15 years, monetary policy in Colombia 
has been effective in reducing output and inflation 
gaps. This paper tested the effectiveness and de-
terminants of monetary policy, conducting method-
ological improvement over previous papers.

Regarding the determinants of the monetary policy in Colom-
bia, the main conclusion is that even under Balance of Payment 
dominance, the Central Bank has not responded to 
misalignments of the real exchange rate, but to mismatches in 
the inflation and output gaps. However, contrary to the 
consensus of literature, intervention rate reacts more to 
mismatches in output than in inflation. This finding is coincident 
with Ocampo and Malagón (2015), using a better econometric 
specification and database. 

This paper also tested if the Colombian results about the driv-
ers of monetary policy are consistent with the Latin American 
case. The main finding is that, as in the Colombian case, output 
gap is the main driver of monetary policy decisions. In countries 
with Inflation Targeting regimes, however, Central Banks react 
less to output and exchange rate deviations than countries with-
out Inflation Targeting. 

In terms of effectiveness of monetary policy, this paper faces 
the same constraint documented in Colombian and international 
literature when using VAR models: the price puzzle problem. Oc-
ampo and Malagón (2015) used lending rates as an instrumental 
variable of monetary policy rate, solving the prize puzzle. Howev-
er, the lending rate does not react exclusively to monetary policy, 
but also to the market structure of financial institutions, which 
has changed in Colombia during the last decade. In addition, the 
lending rate response to monetary policy is lagged and unstable, 
creating biases on the estimations. Consequently, this paper cre-
ates a new instrumental variable for the discretional monetary 
policy, following the methodology of Romer and Romer (2004). 
After solving the prize puzzle, it is confirmed that monetary pol-
icy decisions affect output first and then inflation. However, the 
monetary policy mainly induces changes in the inflation gap and, 
to a lesser extent, in the output gap.

6.
Conclusions



121

7.
References

Agénor, Pierre-Richard, and L. Pereira da Silva. (2013). “Rethinking Inflation Targeting: 
A Perspective from the Developing World”. Centre of Growth and Business 
Cycle Research Discussion Paper Series, 185. 

Angeloni, Ignazio, Anil K. Kashyap, and Benoît Mojon. (2003). “Monetary transmis-
           sion mechanism in the Euro Area”. Cambridge University Press.

Arnoštová, Kateřina, and Jaromír Hurník. (2005). “The monetary transmission mech-
anism in the Czech Republic (evidence from VAR analysis)”. Czech 
National Bank Working Paper Series 4/2005.

Billmeier, Andreas, and Giorgi Bakradze (2007). “Inflation Targeting in Georgia: are we 
there yet?” IMF Working Paper 07/193.

Banco de la República (2014). “¿Cómo afecta la política monetaria a la economía?”. 
Disponible en: http://www.banrep.gov.co/es/como-afecta-la-politica-mone-
taria-economia.

Barajas, Adolfo, Roberto Steiner, Leonardo Villar, L. and Cesar Pabón. (2013). “Infla-
           tion targeting in Latin America”. IDB Working Paper Series, 473.

Becerra, Óscar Reinaldo, and Luis Fernando Melo Velandia. (2008). “Transmisión de 
tasas de interés bajo el esquema de metas de inflación: evidencia para Colom-
bia.” Borradores de Economía del Banco de la Republica, 519.

Bernal, Gloria Lucia. and Johanna Táutiva Pradere. (2011). “Datos en tiempo real: una 
aplicación a la Regla de Taylor en Colombia.” Revista de economía institucio-
nal, Vol 13 (24). 

Bernanke, Ben S., and Ilian Mihov. (1998). “Measuring monetary policy.” Quarterly 
Journal of Economics, 113(3), 869-902. 

Bernanke, Ben S., and Frederic S. Mishkin. (1997). “Inflation targeting: ¿A new frame-
work for monetary policy?.” Cambridge. National Bureau of Economic Re-
search, 5893.

Bernanke, Ben S., Jean Boivin, and Piotr Eliasz. (2004). “Measuring the Effects of 
Monetary Policy: A Factor-Augmented Vector Autoregressive (FAVAR) Ap-
proach.” NBER, Working Paper 10220.

Blanchard, Olivier, Giovanni Dell’Ariccia, and Paolo Mauro (2010). “Rethinking mac-
    roeconomic policy.” Journal of Money, Credit and Banking, 42 (s1), 199-215. 

Blanchard, Olivier, and Jordi Galí. (2005). “Real wage rigidities and the new Keynesian 
           model.” NBER WP 11806, National Bureau of Economic Research. 

Broto, Carmen. (2011). “Inflation targeting in Latin America: Empirical analysis using 
GARCH models.” Economic Modelling, 28, 1424–1434.

Chavarro, Fernando. (2008). “Política monetaria en Colombia 1999-2000.” Revista Cri-
terio Libre, 6(9), 73-93.

Cheng, Mr Kevin C. (2006). “A VAR analysis of Kenya’s monetary policy transmission 
mechanism: how does the central bank’s REPO rate affect the economy?.” 
IMF Working Paper 06/300.

Christiano, Lawrence J., Martin Eichenbaum, and Charles L. Evans. (1999). “Monetary 
policy shocks: ¿what have we learned and to what end?.” Review of Econom-
ics and Statistics, 78(1). 

Clarida, Richard, Jordi Galı, and Mark Gertler. (1998). “Monetary policy rules in prac-
tice: some international evidence.” European Economic Review, 42.

Clavijo, Sergio. (2001). “Banca Central y coordinación macroeconómica: el caso de 
Colombia.” Revista del Banco de la República, Enero.



122

Colombia (1991). “Constitución Política de Colombia”. Presidencia de la República de 
Colombia. Recovered: http://wsp.presidencia.gov.co/Normativa/Documents/
Constitucion-Politica-Colombia.pdf.

Congreso de La República (1992). Ley 31 de 1992. Recovered: http://www.banrep.gov.
co/es/node/28358

Corbo, Vittorio, Oscar Landerretche, and Klaus Schmidt-Hebbel. (2002), “Does Infla-
tion Targeting Make a Difference?” Inflation Targeting: Design, Performance, 
Challenges edited by Norman Loayza and Raimundo Soto, Central Bank of 
Chile.

Cukierman, Alex. (1992). “Central Bank Strategy, Credibility and Independence: Theo-
ry and Evidence.” Cambridge, MA: The MIT Press.

Debelle, Guy, and Stanley Fischer. (1994). “¿How independent should a central bank 
be?.” Federal Reserve Bank of San Francisco, 94-05. Conference on Monetary 
Policy in a Low Inflation Regime.

Echavarría, Juan José, Andrés González, Enrique López, and Norberto Rodríguez. 
(2012). “Choques internacionales reales y financieros y su impacto sobre la 
economía colombiana.” Ensayos sobre Política Económica, vol. 30, núm, 69.

Echavarría, Juan José, Enrique López, and Martha Misas. (2009). “Intervenciones 
cambiarias y política monetaria en Colombia. Un análisis de VAR estructural.” 
Borradores de Economía del Banco de la República, 580.

Eichenbaum, Martin. (1992). “Interpreting Macroeconomic Time Series Facts: The 
effects of monetary policy: comments.” European Economic Review, (36), 
1001-11.

Fraga, Arminio, Ilan Goldfajn, and Andre Minella. (2003). “Inflation targeting in emerg-
ing market economies.” NBER Working Paper No. 10019.

Frankel, Jeffrey. (2010). “Monetary policy in emerging markets.” National Bureau of 
Economic Research, vol 3b, 16125. 

Frenkel, Roberto, and Martin Rapetti. (2010). “Economic Development and the Inter-
national Financial System”, Time for a Visible Hand: Lessons from the 2008 
World Financial Crisis edited by Griffith-Jones, Stephany, José Antonio Ocam-
po, and Joseph E. Stiglitz.. New York: Oxford University Press.

Galindo, Luis Miguel, and Carlos Guerrero. (2003). “La regla de Taylor para México: 
           un análisis econométrico.” Investigación Económica, 62, pp. 149-167.

Giraldo, Andrés Felipe. (2008). “Aversión a la inflación y regla de Taylor en Colombia 
           1994-2005.” Cuadernos de Economía 27, 49, pág 229-262.

Gómez-González, José Eduardo, Luisa Silva, Sergio Restrepo, and Mauricio Salazar. 
(2012). “Flujos de capital, fragilidad financiera y desarrollo financiero en Co-
lombia.” Borradores del Banco de la República, 706.

González, Andrés, and Franz Hamann. (2011). “Lack of credibility, inflation persistence 
and disinflation in Colombia.” Desarrollo y Sociedad, (67), 61-97.

González, Andrés, Hernán Rincón, and Norberto Rodríguez Niño. (2008). “La trans-
          misión de los choques a la tasa de cambio sobre la inflación de los bienes im-
             portados en presencia de asimetrías.” Banco de la República de Colombia, 532. 

Gorter, Janko, Jan Jacobs, and Jakob De Haan. (2008). “Taylor rules for the ECB using 
           expectations data” The Scandinavian Journal of Economics, 110(3), 473-488. 

Gottschalk, Jan, and David Moore. (2001). “Implementing Inflation Targeting regimes: 
the case of Poland.” Journal of Comparative Economics, 29, 24-39.

7.
References



123

Hamilton, James Douglas. (1994). “Time series analysis.” Princeton University Press, 
Princeton.

Hanson, Michael S. (2004). “The Price Puzzle reconsidered.” Journal of Monetary 
Economics, 51, 1385-413.

Hernández Monsalve, Mauricio Alberto, and Ramón Javier Mesa Callejas. (2006). “El 
efecto de las intervenciones cambiarias: la experiencia colombiana entre 2004 
y 2006.” Borradores del CIE, 24, 1-26.

Huertas, Carlos, Munir Jalil, Sergio Olarte, and José Vicente Romero. (2005). “Algunas 
consideraciones sobre el canal de crédito y la transmisión de tasas de interés 
en Colombia”. Borradores de Economía del Banco de la República, 351. 

Julio, Juan (2006). “The monetary policy rule during the transition to a stable level of 
           inflation: The case of Colombia.” Borradores de Economía 404.

Kim, Soyoung, and Nouriel Roubini. (2000). “Exchange rate anomalies in the indus-
trial countries: a solution with structural VAR approach.” Journal of Monetary 
Economics, 3, 561-568. 

Kim, Soyoung. (2003). “Monetary policy, foreign exchange intervention, and the ex-
change rate in a unifying framework.” Journal of International Economics, 
(60-2), 355-386.

Leiderman, Leonardo, Rodolfo Maino, and Eric Parrado. (2006): “Inflation targeting in 
dollarised economies.” IMF Working Paper, no 06/157.

Lubik, Thomas A., and Frank Schorfheide. (2003). “Computing sunspot equilibria in 
linear rational expectations models.” Journal of Economic Dynamics and Con-
trol, 28, 273-85.

Lucas, Robert E. (1976). “Econometric policy evaluation: A critique” Carnegie-Roches-
           ter Conference Series on Public Policy, Vol 1, pages 19 – 46.

Moura, Marcelo L., and Alexandre de Carvalho. (2009). “¿What can Taylor Rules say 
about monetary policy in Latin America?.” Journal of Macroeconomics, Vol 32 
(1). 

Mundell, Robert A. (1963). “Capital mobility and stabilization policy under fixed and 
flexible exchange rates.” Canadian Journal of Economics, Vol. 29, pages 
475-485.

Ocampo, José Antonio. (2014). “Balance of Payments Dominance: Its implications 
for macroeconomic policy.” In paper for the Conference in Honor of Roberto 
Frenkel.

Ocampo, José Antonio, and Jonathan Malagón. (2015). “Colombian monetary and 
exchange rate policy over the past decade.” Comparative Economic Studies, 
2015, 00, (1-29). 

Ocampo, José Antonio, Jonathan Malagón and, Juan Sebastián Betancur. (2015). “La 
banca central colombiana en una década de expansión: 2003-2013.” Universi-
dad Externado de Colombia.

Ocampo, José Antonio and Camilo Ernesto Tovar (2003). “La experiencia colombiana 
           con los encajes a los flujos de capital.” Revista de la CEPAL No. 81. 

Persson, Torsten, and Guido Tabellini. (1993). “Designing institutions for monetary sta-
           bility.” Carnegie-Rochester Conference Series on Public Policy, 63(3), 326-340. 

Quintero, Juan David. (2014). “Impacto de la política monetaria y canales de trans-
misión en países de América Latina con esquema de Inflación Objetivo”. Uni-
versidad del Norte, Revista Ensayos sobre Política Económica, 6. Bogotá: Ban-
co de la República.  

7.
References



124

Rhenals, Remberto, and Juan Pablo Saldarriaga Muñoz. (2008). “Una Regla de Tay-
lor óptima para Colombia, 1991-2006.” Universidad de Antioquia, lecturas de 
Economía, Vol 9. 

Restrepo, Sergio Iván, Luis Esteban Martínez, and Mauricio Lopera. (2011). “Una es-
timación de los impactos de la tasa de interés en el ciclo económico de Co-
lombia: 1986 –2010.” Perfil de Coyuntura Económica No. 18. Universidad de 
Antioquia.

Romer, Christina D., and David H. Romer. (2004). “A new measure of monetary 
shocks: derivation and implications.” American Economic Association, 94(4), 
1055-1084.

Rodrik, Dani. (2008). “The Real Exchange Rate and Economic Growth.” Brookings 
Papers on Economic Activity, 2008 (2), 365 – 412. 

Sims, Christopher A. (1992). “Interpreting the macroeconomic time series facts: the 
           effects of monetary policy”. European Economic Review, 36(5), 975-1000.

Svensson, Lars. (2005). “Optimal inflation targeting: further developments of infla-
tion targeting.” Central Bank of Chile, 403.

Taylor, J. (2014). “The role of policy in the Great Recession and the weak recovery”. 
American Economic Review, Vol 104 (5). 

Taylor, John B. (2000). “Uso de reglas de política monetaria en economías de mer-
cado emergentes.” Estabilización y Política Monetaria: La Experiencia Interna-
cional. Banco de México, 497-515: 

Toro, Jorge, and Juan Manuel Julio. (2005). “Efectividad de la intervención discrecional 
del Banco de la República en el mercado cambiaria.” Borradores de Economía 
del Banco de la República, 336.

Tsangarides, Charalambos. (2010). “Monetary policy transmission in Mauritius using
 VAR analysis.” International Monetary Fund. Working Paper, 10(36). 

Uribe, Alfredo. (2011). “Ciclos económicos en Colombia: Bonanzas y Recesión.” Notas 
Fiscales, 10, 1-26.

Urrutia, Miguel. (2002). “Una visión alternativa: la política monetaria y cambiaria en 
la última década.” Borradores de Economía del Banco de la República, 207.

Urrutia, Miguel. (1999). “La autonomía del Banco de la República y el reciente fallo de
  la Corte Constitucional.” Revista del Banco de la República, Agosto.

Villamizar, Mauricio. (2014). “Identifying the effects of simultaneous monetary policy 
shocks. Fear of floating under inflation targeting.” Borradores de Economía del 
Banco de la República, Working Paper 835. 

Walsh, Carl. (1993). “Optimal contracts for independent central bankers: private in-
formation, performance measures and reappointment.” Federal Reserve Bank 
of San Francisco. The American Economic Review, 93-02.

Wong, Ka-Fu. (2000). “Variability in the effects of monetary policy on economic 
activity.” Journal of Money, Credit and Banking, 32(2), 179-198.

7.
References



125

Appendix 1. ExoMPR estimation

TABLE 1:

Tests

Correlogram with confidence intervals of ExoMPR and distri-
bution of ExoMPR vs Normal distribution

Appendix 2. Individual regressions by country

❱ Except for Paraguay, countries without IT (Argentina, Bolivia,
Uruguay) give greater importance to the of the real
exchange rate gap.

❱ Countries without IT give more importance to output gap than
countries with IT.

❱ Except for Uruguay, countries with and without inflation target-
ing present similar response to inflation gaps. Nevertheless, in the
case of Peru, the sign is opposite than expected.

APPENDIX
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TABLE 2:

Individual regressions

SOURCE: AUTHOR’S CALCULATIONS

Appendix 3. SVAR model estimation

3.1. Autocorrelation, normality y optimum lags tests

a. Autocorrelation of standard errors (Ho: Non
autocorrelation)

b. Normality of standard errors ( Ho: Errors
are normally distributed)



127

c. Optimum lags

3.2. Causality test on ExoMPR 
respect other systems’ variables 

Due in both cases the null hypothesis is rejected, it is conclud-
ed the existence of a causal relation between ExoMPR and the rest 
of systems’ variables.

4. Estimation

5. Robustness tests:

5.1. Canges in the order of the variables 
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Results:

5.2. Removal of contemporary independence 
restriction between inflation and output.
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Results:
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While I was serving as Colombia’s Minister of Housing, a lo-
cal media outlet reported to Tiburg University an alleged act of 
plagiarism in my doctoral thesis.

In view of this complaint, the Executive Board of Tilburg 
University requested the Scientific Integrity Committee to in-
vestigate whether the contents or drafting of my PhD thesis 
involved a violation of scientific integrity, in particular the princi-
ples of reliability, honesty and scrupulousness contained in the 
Netherlands Code of Conduct for Academic Practice, Principles 
of good academic teaching and research.

The Committee, after carrying out for several months an ex-
haustive and very detailed investigation of my doctoral process 
and the originality of my thesis, noted that “although there is an 
overlap between the PhD thesis of the Person Concerned and 
the Master’s theses of the students, there is insufficient evi-
dence that the Person Concerned copied the texts in question 
from the theses of the students concerned, or that intellectual 
property rights to these texts are vested in these students. The 
Committee has not been able to establish that the Person Con-
cerned used texts, tables, diagrams and graphs of the students 
in an improper manner”.

Nevertheless, the committee considered that there was a 
negligent conduct on my part by not including a more explicit 
mention in my doctoral thesis regarding the investigative su-
pport received by my students and by not having been clearer 
with my directors about the role of my students as research 
assistants. However, this omission was classified as negligent 
conduct.

Based on the findings, the Committee comes to the conclu-
sion that “there has not been any violation of scientific integri-
ty”. As a consequence, the accusation of plagiarism was rejected 
and the doctorate title keeps its validity for all academic and 
legal purposes.
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