Monetary Policy Report | October 2025

Box 1
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1. Introduction

Macroeconomic imbalances are understood as the deviations of key variables from
their long-term equilibrium values. These imbalances can accumulate over time, often
during economic boom periods, increasing an economy’s vulnerability to adverse shocks
and preface economic contractions and financial crises (Arteaga et al, 2013). To monitor
Colombia’s vulnerabilities, the Macroeconomic Imbalance Index (Mll), initially proposed
by Arteaga et al (2013), was updated and re-estimated. This tool seeks to summarize, in
the aggregate, the deviations of four key variables of the Colombian economy from their
long-term equilibrium levels: credit, housing prices, the current balance of payments
account, and the real exchange rate. Additionally, a fifth indicator was included in an
attempt to estimate the degree of fiscal imbalance. This Box describes the methodology
for calculating the new MII and details the results for Colombia.

2. Methodology for estimating individual imbalances

The MIl is built from the individual gaps or imbalances of its five components. To do so, a
long-term equilibrium or trend level is estimated for each of the five indicators by com-
bining three complementary methodologies: statistical filters, structural models based
on economic theory, and panel data models that incorporate international experience!

21 The credit imbalance

To analyze credit against its equilibrium level, total credit to the non-financial private
sector is used in both real and per capita terms.? This variable avoids the potential
distortions caused by the “denominator effect” of GDP fluctuations, a problem widely
documented in the literature (Drehmann and Yetman, 2021; Repullo and Salas, 2011).
The imbalance estimate combines three approaches. First, a cycle is obtained using the
median of the trends generated by a set of univariate statistical filters® with parame-
ters adjusted for financial cycles with a quarterly frequency (Baba et al, 2020). Secondly,
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Jacome, David Camilo Lopez Valenzuela, Steven Zapata Alvarez, Nicol Valeria Rodriguez Rodriguez,
and Marlon Salazar Silva.

1 Although some methodologies use quarterly data, the resulting gaps are annualized by computing
a simple average for each year, ensuring a standard frequency for aggregating the indicator.

2  Total credit data to the non-financial private sector are reported by the Bank for International
Settlements (BIS).

3 Rolling average, Hodrick-Prescott (conventional and one-sided), STL, Hamilton, Baxter-King, Chris-
tiano-Fitzgerald, Butterworth, and trigonometric regression.
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Graph B1.1
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an annual-frequency panel data model (FMOLS)* is estimated
following Baba et al (2020) to capture the long-term relationship
between credit and its macroeconomic fundamentals, including
real GDP per capita, real deposits (M3) per capita, the real interest
rate, and the demographic dependency ratio. Next, a structural
model (VEC) with quarterly frequency is employed, following Galan
and Mencia (2018), to estimate the leverage gap, which measures
credit deviations from its equilibrium level.’ Finally, a single imba-
lance indicator for credit is constructed by averaging the results of
the three methodologies (Graph B1.1). Overall, the indicator suc-
cessfully captures the recessions of the 1980s and 1990s, which
were characterized by high levels of credit followed by financial
crises. However, it fails to capture the episode of excess credit
observed during 2006-2007,° which occurred amid bank liquida-
tions of TES holdings (TES bonds are issued by the Colombian
government and managed by Banco de la Republica), high interna-
tional oil prices, low interest rates, and significant capital inflows’
(Lopez et al, 2020). Successively, the indicator shows a marked
increase in credit imbalance during 2014-2015, coinciding with a
sharp real rise in mortgage credit and housing prices, as well as the
elevated international oil prices observed in previous years.? For
2024, the indicators suggest low credit imbalance; therefore, this
factor does not represent a significant source of relevant macro-
economic vulnerability according to this measurement.

2.2 Housing price imbalance

The real estate market assessment is derived from the used hou-
sing price index (IPVU, for its Spanish acronym), estimated in real
terms by Banco de la Repiblica? Similarly, the housing price imba-
lance is determined using three methodologies. In the first, quar-
terly statistical filters are applied to estimate the median trend of
the real IPVU and then determine its cycle. The second employs
a panel data model (FMOLS)™ with an annual frequency based on
the determinants identified by Tripathi (2019) to estimate a price
level compatible with fundamental criteria that include GDP per

4 The countries considered are Australia, Colombia, Spain, Finland, Ireland,
the United States, the United Kingdom, Italy, Canada, Chile, Korea, Mexico,
Austria, Belgium, France, Germany, Hungary, Israel, the Netherlands,
Norway, Portugal, Sweden, Switzerland, India, Indonesia, Malaysia, and
Singapore.

5 The model incorporates a vector of endogenous variables comprising
credit, real GDP, the real interest rate, and housing prices in real terms,
and it imposes a long-term one-to-one relationship between credit and
GDP.

6 In 2006, there was a credit supply shock financed by the sale of TES public
debt securities. This episode was widely documented in the Reports to
Congress and Financial Stability Reports published during that period by
the Central Bank of Colombia.

7  The absence of a signal in the indicator could stem from its structural
components interpreting the expansion of credit as consistent with the
strong performance of macroeconomic fundamentals during that period.

8 Although crude prices fell and the housing boom ended in 2015, the cre-
dit stock continued above its long-term trend.

9  The IPVU estimated by Banco de la Repiblica includes data since 1988.

10 The countries considered are Australia, Colombia, Spain, Finland, Ireland,
the United States, the United Kingdom, Italy, Canada, Korea, Belgium,
France, Germany, Israel, the Netherlands, Norway, Portugal, Sweden, and
Switzerland.



Graph B1.2
Average used housing prices imbalance
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Graph B1.3
Average current account imbalance
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The Macroeconomic Imbalance Index (MIl) for Colombia

capita, credit, working-age population, rents, and price-to-income
and price-to-rent ratios!" The third is the estimate of the non-fun-
damental component of housing prices, which uses the PSY-IVX
methodology initially proposed by Phillips and Shi (2023) and sub-
sequently applied to the Colombian case by Rodriguez and Per-
domo (2025).2 This last methodology allows the series to be broken
down into two components: a fundamental component and ano-
ther component that seeks to capture deviations associated with
speculative behavior. To conclude, a single imbalance indicator for
used housing prices is structured by averaging the results of the
three methodologies outlined above (Graph B1.2). This indicator
captures the housing boom and subsequent crisis observed in the
second half of the 1990s and currently does not suggest that hou-
sing prices are a source of macroeconomic vulnerability.

2.3 Current account imbalance

The potential vulnerabilities of the external sector are assessed
by measuring the deviation of the current account deficit from
its reference level, which is defined by its fundamental determi-
nants under various approaches. This assessment relies on three
methodologies: (i) the application of univariate statistical filters;
(i) a cointegration model between external income and expendi-
ture that verifies the long-term relationship between the country’s
trade and income flows (Arteaga et al, 2013; Husted, 1992); and
(iii) a panel data model (FMOLS) which, following Torres and Cote
(2017), Barbosa et al (2024), and Salazar (2025), estimates a current
account norm based on fundamentals such as credit, public debt,
relative GDP per capita, and Net International Investment Position
(NIIP)3 Finally, a single imbalance indicator for the current account
is constructed (Graph B1.3), where positive values indicate a current
account deficit above its equilibrium level. Overall, the indicator
captures episodes in which the deficit widened significantly—such
as the period preceding the 1994-1999 recession, the deterioration
in the terms of trade in 2014, and the surge in domestic demand in
2022. Under this methodology, the current readings do not signal
vulnerability arising from the external current account deficit.

2.4 Real exchange rate imbalance

The imbalance signal from the real exchange rate is measured
using three standard methodologies from the literature. The first
is relative purchasing power parity (RPPP), which estimates the
long-term trend using the median of univariate statistical filters
at a quarterly frequency, following Arteaga et al (2013). The second
approach is the behavioral equilibrium exchange rate (BEER), which
approximates the real equilibrium exchange rate based on macro-
economic fundamentals - such as fiscal variables, external con-
ditions, and productivity - using the BEER methodology of Miles,

11 The price-to-income ratio measures the affordability of housing in rela-
tion to household income while the price-to-rent ratio captures the rela-
tive profitability of buying a property versus renting it.

12 The authors apply seven categories of macroeconomic fundamentals
to the Colombian case: rents, interest rates, macroeconomic conditions,
uncertainty, demand factors, supply factors, and production costs.

13 The countries considered are Barbados, Belize, Bolivia, Brazil, Chile,
Colombia, Costa Rica, the Dominican Republic, Ecuador, Guatemala, Hon-
duras, Jamaica, Panama, Paraguay, Peru, El Salvador, India, Indonesia,
Israel, Jordan, Korea, Malaysia, Nepal, Pakistan, Papua New Guinea, and
the Philippines.
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Graph B1.4
Average real exchange rate imbalance
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Graph B1.5
Average fiscal imbalance

(standard deviations from its mean)

15

1.0
05 /\
0.0

- \J\/\/V\/

-1.0

-15

-2.0
1996 2000 2004 2008 2012 2016 2020 2024

Sources: Calculations by the authors.

Graph B1.6
Macroeconomic imbalance index by component
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Adler, and Grisse (2017) applied to Colombia by Salazar et al (2023),
which incorporates several econometric specifications. The third
methodology employed is the fundamental equilibrium exchange
rate (FEER), which computes the real equilibrium exchange rate
level needed to ensure external equilibrium by closing the gap
between the underlying current account and the normative current
account™ (Arteaga et al, 2013). Lastly, the aggregate imbalance indi-
cator for the real exchange rate is constructed (Graph B1.4). Under
this methodology, a positive imbalance value is observed in 2024,
corresponding to an appreciation of the exchange rate.

2.5 Fiscal imbalance

The imbalance indicator, used to assess possible signs of fiscal vul-
nerability, is estimated using three complementary methodologies.
The first approach is the debt service ratio (DSR), which measures
the percentage of government revenue allocated to servicing the
debt, and incorporates the implicit real interest rate, the average
life, and the stock of debt in its computation (Drehmann and Juse-
lius, 2012). The second methodology employed is a regional com-
parison index, which gauges the deviation of Colombia’s key fiscal
indicators™ from the average of a group of peer countries, inclu-
ding Brazil, Chile, Mexico, Peru, Paraguay, and Uruguay (Baldacci
et al., 2011; Ojeda et al., 2012). The third methodology measures
fiscal imbalance according to the difference between the primary
balance that maintains a constant public debt-to-GDP ratio (which
is contingent on the fundamentals of the real natural interest rate
and potential GDP growth) and the primary balance adjusted for
the economic and oil cycles (IMF, Fiscal Monitor). All three approa-
ches interpret a positive value of the indicator as a sign of greater
fiscal vulnerability. As a result (Graph B1.5), the aggregate fiscal
imbalance indicator distinguishes periods when significant fiscal
pressures contributed to macroeconomic vulnerability, particularly
during 1998-2006 and, more recently, 2020-2024.

3. Construction of the aggregate Mil

Once the five individual gaps have been estimated, they are stan-
dardized by subtracting their mean and dividing by their stan-
dard deviation, making them comparable. Following the original
methodology of Arteaga et al (2013), the aggregate Macroecono-
mic Imbalance Index (MIl) is constructed as a weighted average of
these standardized gaps. The weights are obtained through princi-
pal component analysis (PCA), which assigns greater weight to the
variables that explain a larger share of the system’s joint variance,
thereby capturing common imbalance dynamics'™ (Graph B1.6).
According to the graphical depiction, the current imbalance of the
real exchange rate and the fiscal imbalance—potentially related—
are the two primary sources of vulnerability for the Colombian

14 The normative current account refers to the level of the current account
balance that is considered consistent with the macroeconomic equili-
brium fundamentals.

15 It includes gross debt, net debt, the primary balance, and tax revenue
as a percentage of GDP; the CDS (Credit Default Swap spread); the EMBI
(Emerging Markets Bond Index spread); external debt as a percentage of
total debt; the implicit real interest rate on public debt minus economic
growth; and the NIIP (Net International Investment Position).

16  Due to the availability of IPVU data from 1988 onwards, for the 1980-1987
period the IDM re-estimates the weights using imbalances in the current
account, the real exchange rate and credit.



Graph B1.7

Macroeconomic imbalance index and GDP growth
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economy. This finding is consistent with some risks surrounding
the macroeconomic forecast presented in this Report.

4, Historical imbalances analysis and assessment of the MIl

An attractive attribute of a vulnerability indicator is that high posi-
tive values precede crises or periods of significant economic con-
traction (Arteaga et al, 2013). The historical behavior of the MI|
(Graph B1.7) demonstrates that it has indeed signaled several epi-
sodes of imbalance accumulation in the Colombian economy.

The most notable case corresponds to the period preceding the
crisis of the late 1990s. Between 1994 and 1998, the MII displa-
yed a marked and sustained buildup of imbalances, reaching its
historical peak. This vulnerability was broad-based, with positive
and significant contributions from most of its components (Graph
B1.6). During this period, the economy experienced a credit boom,
a sharp overvaluation of housing prices, persistent real currency
appreciation, and a growing external deficit (Arteaga et al, 2013).
The magnitude and breadth of these simultaneous imbalances—
captured by the Mll—would have served as a real-time warning of
the economy’s heightened fragility.

Following the crisis, the economy underwent a significant adjust-
ment process, reflected in negative MIl values during the first half
of the 2000s. These improvements, however, were partly offset by
fiscal deterioration. This fiscal imbalance stemmed largely from
pressures on public spending associated with the crisis and the
resulting increase in debt and debt-service burdens, which kept the
government’s structural position in a vulnerable zone. Between
2007 and 2008, the imbalances were low and mixed: although vul-
nerability pressures were amassing from the current account, hou-
sing prices, and the real exchange rate, they were counterbalanced
by a strong fiscal correction. This macroeconomic context helps
explain why the international financial crisis had much milder
effects on the Colombian economy compared to the impacts seen
during previous adverse external shocks.

The indicator also captured the high commodity-price cycle.
Between 2013 and 2014, the MIl recorded a new phase of imba-
lance accumulation, driven mainly by currency appreciation and
a widening external deficit by 2014. The subsequent decline in oil
prices from that year onward triggered a macroeconomic adjust-
ment that was reflected in the gradual moderation of the index.

In 2021, the indicator reached a new peak—although still below the
record observed in the late 1990s—driven by the strong recovery in
domestic demand following the pandemic. Graph B1.6 illustrates
the main contributors that year: a pronounced fiscal imbalance
caused by high levels of debt and a large primary deficit, a histori-
cally high current account imbalance, and a significant increase in
housing prices. Since 2022, a rapid and substantial correction has
taken place, resulting in negative MIl values by 2023. This adjust-
ment was driven by a marked improvement on the external front,
reflected in negative contributions from the current account and
a correction in housing price imbalances, amid an increase in the
monetary policy rates to restrictive levels. In 2024, the MIl returned
to positive but low levels, with vulnerability sources concentrated
on the real exchange rate and public finances. Regarding the latter,
there were marked increases in CDS and EMBI spreads, debt levels
above those of regional peers, and greater deviations of the cycli-
cally-adjusted primary balance (CAPB) from the primary balance
consistent with a stable debt ratio. Recent figures for these varia-
bles in 2025 indicate that these imbalances continue to persist.
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In summary, the Mll is an indicator that quantifies the country’s potential macroeconomic
imbalances and has demonstrated its ability to detect periods wherein the economy has
accumulated imbalances, increasing its vulnerability to adverse shocks.
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