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Abstract. This study empirically investigates the impact of Inflation Targeting (IT) on nominal interest rates
over the past 40 years, focusing on 10 advanced and emerging economies. By using a Binary Regime Model
embedded within a Backward-Looking Taylor, our findings confirm that IT adoption has significantly contributed
to reducing interest rates, with the strongest effects observed in Latin American countries. To reinforce these
results, we incorporate Smooth Transition Regression (STR) models, with and without instrumental variables,
allowing for a more suitable representation of gradual policy transitions. The STR estimates consistently support
our main findings, validating the robustness of the observed impacts. Furthermore, we show that, both before
and after IT implementation, central banks display a stronger emphasis on responding to inflation than to the
output gap, with this focus intensifying under IT regimes.

Keywords: Monetary policy, inflation targeting, interest rates, Taylor Rule, Smooth Transition Regression.

1. Introduction

In the last 40 years, interest rates have exhibited a clear decreasing trend in both developed
and emerging economies! (Li, 2012; Bernanke, 2022). Despite the global economy going
through various expansionary and contractionary phases, even with significant fluctuations
in short-term interest rates, the long-term trend remains intact. Many arguments have been
put forth regarding the factors behind this reduction.

Bernanke (2022) emphasizes that the decline in inflation could have been a decisive
factor, as lenders tend to demand lower premiums (interest rates) when inflation is re-

I See Figure 1.
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duced. This observation underscores the importance of understanding the mechanisms
that have led to a decrease in inflation as a relevant contributing factor. Moreover, the
literature shows that the determinants of interest rates have an important relationship with
the monetary policy framework (Bambe, 2023).

Empirical studies have shown that inflation targeting regimes have been successful in
maintaining low, stable, and less volatile inflation levels (Mishkin and Schmidt-Hebbel,
2007; Vega and Winkelried, 2005; Visokaviciene, 2010; Stojanovikj and Petrevski, 2020;
Arsi¢ et al., 2022; Bhalla et al., 2023). Therefore, while there is substantial literature on
the effectiveness of inflation targeting in stabilizing inflation, there are no studies that
directly explore its impact on nominal interest rates. Our study seeks to fill this gap by
examining the role of inflation targeting in reducing interest rates, focusing on the pre- and
post-IT periods in both emerging and advanced economies. This comparative analysis of
the periods before and after the adoption of IT is a key innovation of our research, offering
new insights into the mechanisms behind interest rate dynamics.

The transmission mechanism is quite intuitive. If inflation targeting (IT) generates a
climate of trust and credibility, it will anchor inflation expectations and result in lower
long-term inflation, thereby leading to a reduction in interest rates. Additionally, the adop-
tion of IT may encourage a greater fiscal discipline (Apeti et al., 2024), which could, in
turn, contribute to lowering both inflation and interest rates.

Understanding whether IT has been an important factor in the falling rates becomes
fundamentally important because it would demonstrate the effectiveness of inflation tar-
geting as a monetary policy tool to promote not only price stability but also more favorable
financial conditions. Practically, this could support the credibility and confidence in the
monetary policies implemented by the central banks that adopt these targets.
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Figure 1. Interbank interest rate and Treasury Yields

Note: Figure 1 (a) shows the average of the interbank interest rate in IT the regime and before. The total sample
covers from 1962Q2 to 2022Q4 (the start date varies among countries), whereas the periods in IT start from
1992 to 2022 (see Table 1). For Brazil, periods with atypical interest rates are omitted, and the sample from
1995Q3-1999Q2 is considered as pre-IT. The rate for Japan is 0.36 before IT and 0.07 in IT; for graphical
purposes, we multiply these values by 10. Source: Federal Reserve Economic Data (FRED).
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The objective of this study is to explore whether Inflation Targeting (IT) has played a
role in the historical decline of interest rates observed across a sample of representative
economies from both emerging and advanced countries. Also, we study if inflation and the
output gap play any role in the process of pursuing the inflation target by central banks.
To address this issue, we estimate a binary switching regression embedded within a back-
ward-looking Taylor Rule while using the ordinary least squares (OLS) regression model.

Table 1. Inflation Targeting Adoption

Country Date I.T. adopted Current Target
Canada February 1991 1% —3%
Chile September 1999 1% —3%
Colombia October 1999 2% — 4%
Mexico 2001 1% —3%
Peru January 2002 1% —3%
United Kingdom October 1992 2%
United States January 2012 2%
Japan January 2013 2%
Brazil June 1999 1.5% —4.5%
Euro Area 1999 2%

Note: The length of the inflation target varies among nations. In the cases of Peru and the United Kingdom,
the target is established indefinitely, encompassing all periods. Chile’s inflation target spans approximately
two years. Meanwhile, Colombia and Mexico employ a medium-term target, while Brazil opts for a yearly
target. Lastly, Canada’s inflation target extends over a period of six to eight quarters. The inflation targets of
2022 are considered as current targets. Sources: Bank of England and Reuters.

The use of a backward-looking Taylor Rule is justified by several considerations. First,
forward-looking rules rely on expectations of inflation and output gaps, which are often
subject to measurement errors and unreliable real-time data (Mankiew et al., 2004; Reid and
Siklos, 2021). Backward-looking rules, by focusing on observed historical data, minimize
these issues and reduce the potential endogeneity concerns. Additionally, such rules help
ensure determinacy in structural models, as highlighted in the literature (Carlstrom and
Fuerst, 2000), where backward-looking rules contribute to stable and unique equilibria.
While an extension of this analysis could involve the consideration of a forward-looking
rule, the backward-looking approach remains robust for the purposes of this study and
aligns with empirical evidence in historical contexts.

We utilize a simple regression model estimated under OLS since there is recent evidence
that this estimation method performs better in estimating Taylor-type rules (Carvalho et
al., 2021). The analysis is conducted for a set composed of Advanced economies and of
Latin American economies (US, UK, Canada, Japan, Euro Area, Peru, Chile, Colombia,
Mexico, and Brazil) that have adopted Inflation Targeting (see Table 1). Additionally, to
analyze and compare the variations of the rates in both periods, elasticities are calculated
in both regimes.
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Our article contributes to the literature by expanding empirical evidence on the effect
of Inflation Targeting (IT) in reducing the interest rates, particularly in emerging Latin
American economies. It further contrasts these experiences with those observed in the
developed countries, thus providing a comparative analysis which is bound to highlight
differences and similarities in the impact of IT across varying economic contexts.

The empirical results show that the adoption of IT has played a substantial role in low-
ering the interest rates in recent years, particularly with a stronger impact being observed
in Latin American economies. Also, our analysis reveals that central banks have exhibited
a more pronounced response to inflation compared to the output gap, both prior to and
following the implementation of inflation targeting (IT), and the response of central banks
to inflation has shown an upward trend after the adoption of IT.

The following sections proceed as follows. Section 2 provides a brief literature review.
Section 3 demonstrates the methodology applied in this study. Section 4 presents the
obtained results and discusses the relevant considerations and facts. Finally, in Section
5, conclusions are presented.

2. Literature Review

The relationship between inflation targeting (IT) and interest rates has been the subject
of extensive research, yet the evidence remains mixed. For instance, Fouejieu and Roger
(2013) explore how IT influences cross-country interest rate spreads in both emerging
and advanced economies. By using a dynamic panel data approach and system GMM to
address endogeneity, they find that IT leads to a decline in country risk premium spreads,
particularly under conditions of a reduced political uncertainty.

Similarly, De Mendoca and Souza (2009) examine the relationship between the mon-
etary policy credibility and interest rates. By constructing a novel credibility index based
on expert surveys, they demonstrate through OLS regression that, during the IT period,
interest rates exhibited less variability due to an enhanced monetary policy credibility.

Alternatively, Gehringer and Mayer (2019) investigate the factors driving nominal
long-term interest rates. By using a VAR model with a DOLS procedure, they conclude
that, in major industrialized economies, central banks’ monetary policies have significantly
contributed to maintaining low interest rates. They argue that the close connection between
short-term rates (controlled by central banks) and long-term rates is more reflective of
central bank perceptions than those of the market participants.

The studies supporting a positive effect of IT on interest rates generally argue that
IT fosters a climate of confidence and expectation management, leading to consistent
reductions in interest rates. Additionally, other research highlights a strong link between
the inflation control and lower interest rates. For example, Fazlollahi and Ebrahimijan
(2022) provide econometric evidence of a bidirectional causality between interest rates
and inflation rates in Canada, thereby supporting Bernanke’s (2022) premise that inflation
rates significantly influence historical interest rates.
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However, not all research supports the hypothesis that IT has a substantial impact on
interest rates. Lin and Ye (2007), by using Propensity Score Matching, find that IT does not
significantly affect inflation or inflation variability in industrialized countries. Similarly, Ball
and Sheridan (2005), by employing a difference-in-differences model, find that IT does not
exert significant effects on long-term interest rates in advanced economies. They attribute
the observed inflation decline to a mean-reversion phenomenon rather than to IT itself.

Beyond IT, other factors have been identified as influencing the decline in real interest
rates. For instance, research by Dell’Erba and Sola (2016), Barnejee et al. (2022) and
Kregzde and Murauskas (2015) points to a strong relationship between fiscal policy man-
agement and interest rates. The above-listed authors argue that reducing spreads can lower
other interest rates in the economy. However, Dautovic (2017) claims that the relationship
between fiscal policy variables — such as government spending or budget deficits — and
long-term interest rates tends to weaken or even disappear once the persistent nature of
interest rates has been accounted for in econometric models. Another crucial factor is
the ‘global saving glut’, a concept introduced by Bernanke (2005a), which refers to a
worldwide increase in savings, leading to reduced interest rates. Bernanke identifies de-
mographic changes and income growth as the key drivers of this global savings increase.
While supporting this view, Barsky and Easton (2021) argue that the global saving glut
hypothesis explains the decline in long-term real interest rates from 2002 to 2006 but may
not fully account for the further decrease observed after the Great Recession.

Upon reviewing the literature, several considerations emerge. First, studies relying
on expectation data may be flawed. In this context, Reid and Siklos (2021) highlight that
measuring inflation expectations is challenging due to their unobservable nature and the
respondents’ misunderstanding of economic concepts, leading to biased and inconsistent
data. Second, much of the empirical literature focuses on advanced industrialized countries,
thereby limiting the generalizability of the findings. These countries had a low inflation
and more efficient institutions even before adopting IT. Finally, studies using treatment
effects may be biased. For example, difference-in-differences models that do not account
for time-varying treatment effects can introduce bias (Goodman-Bacon, 2021). Moreo-
ver, if countries in the sample are not genuine inflation targeters but behave as such, the
estimated treatment effects may be misleading.

This research seeks to fill these gaps by providing evidence for emerging Latin Amer-
ican countries. Instead of relying on expectation data, we adopt a more straightforward
and methodologically robust approach to address these issues.

3. Method

3.1. Research Model
3.1.1. Binary Regime Model
We estimate regressions of the Backward-Looking type Taylor Rule for ten different

countries as follows:
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1y =0+ 0171 + 0,91 + 03D + & (D

where 7, is the nominal interbank interest rate,  is the inflation rate gap, while ¥ is the
output gap (defined as the percentage difference between the output and its long-term
trend level). Central to our analysis is the introduction of a dummy variable, D, which
takes the value of ‘1’ during the inflation targeting period and ‘0’ otherwise. This allows
us to capture the effects of both the inflation targeting period and the preceding monetary
policy regimes.

We use the Ordinary Least Squared (OLS) method to estimate the coefficient of the
regressions for both Latin American and developed countries. We capture the estimator
for the two monetary policy regimes as follows:

E(relmi_1,9¢-1, Dy = 1) = 8y + 011,y + 0,94 + O5; LT. regime
E(‘r‘t|TL't_1, yt’—l' Dt = 0) = 90 + 91”15—1 + 923”}—1; pI‘CViOUS l‘egimes

Endogeneity in structural models like the Taylor Rule can lead to biased estimators.
The common approach in the literature is to use Instrumental Variables (IV) or GMM
(Mabher et al., 2022; Horvath et al., 2022). However, ensuring the exogeneity and valid-
ity of instruments, especially in time series, is challenging. Empirical evidence suggests
that Ordinary Least Squares (OLS) provides a better performance as well as a smaller
endogeneity bias in reasonably sized samples (Carvalho et al., 2021). Following Miles
and Schreyer (2012) and Carvalho et al. (2021), we opt for OLS instead of 2SLS?. To
address serial correlation, heteroskedasticity, and autocorrelation, we use HAC standard
errors and bootstrap techniques.

3.1.2. Smooth Transition Regression (STR)

The smooth transition model captures gradual changes in the structural parameters of
an equation, as opposed to abrupt shifts, thus making it particularly useful for analyzing
policies with potential regime changes. In this context, the model incorporates a transition
dynamic which depends on a threshold variable (such as the temporal distance from the
implementation date of a regime). We estimate the model both without and with instru-
mental variable (IV) estimation to address potential endogeneity issues. The general form
of the model is:

1 = Bo + PiTte + B2y + G (1K) + € 2

In this model,r, represents the interbank interest rate, 7 is the inflation rate relative to
its target, and , is the output gap. G(z,; x) is the transition function, which depends on the
threshold variable 7, (in this case, representing the temporal distance from the date of IT
adoption), and x is the smoothness parameter. In this framework, two types of transition
functions are feasible, as follows:

2 To enhance the robustness of our results, we also estimate Equation (1) by using Instrumental Variables (IV).

11
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Logistic function
1
1+ e ke

Exponential function:

Gty k) =

G(t 1) = e™(—klte])

The selection between the two functions is made by minimizing the sum of squared
residuals (SSR) for different values of the smoothness parameter k3. To address potential
inference issues caused by severe autocorrelation, Bootstrap was used to estimate the
standard errors of the model*. Therefore, under this specification, the aim is to address
(i) the gradual nature of the effects of IT adoption, (ii) potential endogeneity issues, and
(ii1) possible autocorrelation problems by providing a more robust estimation of the
standard errors, thereby enhancing the reliability of the results.

3.2. Data and Variables

We collected quarterly data on the interbank interest rate, inflation and output for the
ten countries included in our sample. The specific variables employed were dictated by
the best data available. We follow Miles and Schreyer (2012), who used a measure of
short term interest rates®. For the developed economies and Brazil, we use the 3-month
interbank rate®. For Mexico, we use the ‘28 days interbank rate’, while for Peru, Chile
and Colombia, we refer to the 1-day interbank rate. The interbank rate, the inflation, and
the real output were taken from the Federal Reserve Economic Data (FRED), Economic
Commission for Latin America (CEPAL) the International Monetary Fund (IMF) and the
central banks websites of each country to be analyzed. We consider the inflation rate as
the year-to-year variation of the Consumer Price Index (CPI). This measure includes the

QACPIt—QACPIt_4) £100 The

interannual variation of the quarterly average’ of CPI 7 = ( 0ACPI,_,

output gap was obtained by the Hodrick-Prescott filterS.

According to the sample, Canada has the largest data series, running from 1962Q1 to
2022Q4. It is followed by the United States, with the data spanning the period from 1964Q3
to 2022Q2. The United Kingdom’s data run from 1986Q1 to 2022Q2. The Euro Area
provides data from 1995Q1 to 2022Q4, while Japan’s data run from 2002Q2 to 2022Q4.

3 Values from 0.1 to 10 were used with an increase rate of 0.20.

4 2000 simulations were considered.

5 In our analysis, we employ the same dependent variable, namely, the interbank rate, across all countries. How-
ever, we vary the terms associated with the interbank rate, specifically considering intervals of 1, 28 and 30 days.

6 Quarterly data are obtained from the 3-month average of monthly data.

7 The CPI is the monthly average index, while the QACPI is the quarterly average of CPI.

8 The value of A considered in this analysis was 1600. However, the Hodrick-Prescott filter (1997) is known to
have weaknesses, including sensitivity to the choice of 4, end-point bias that affects estimates near the sample edges
(Cogley and Nason, 1995; Ravn and Uhlig, 2002), and its inability to account for structural breaks or economic
shocks, which may lead to misleading results in volatile contexts (Hamilton, 2018).
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For the Latin American economies, Brazil runs data from 1994Q4 to 2022Q4, while
Mexico and Colombia can be sourced from 1995Q2 to 2022Q4. Peru’s data run from
1995Q4 to 2022Q4, and, finally, Chile offers data from 1996Q1 to 2022Q4.

Table 2 shows the main patterns followed by both inflation and interest rates. In general,
the average inflation levels have fallen for all the countries analyzed that adopted IT with
the exception of the Eurozone and Japan. In terms of magnitude, emerging countries have
maintained the highest levels of average inflation compared to the developed economies,
both before and after the implementation of the inflation targeting (IT) frameworks. Like-
wise, the volatility levels after the adoption of IT have been reduced for the majority of
the countries in the sample (with the exception of the Eurozone and Japan, from 0.32 to
1.7, and 0.76 to 1, respectively), which would indicate that the adopted monetary policy
regime or rule has had an impact on maintaining a stable level of inflation. Similarly, it
is noteworthy that both inflation and interest rates consistently exhibit medians that are
lower than their respective averages in both regimes. This provides insights into the data
distribution and suggests a rightward bias that may be influenced by outliers.

Correspondingly, interest rates have followed the same pattern as inflation. All coun-
tries analyzed have shown both a reduction in average rates and a drop in volatility after
the adoption of IT. The emerging countries of Latin America are those that have had a
greater reduction in rates compared

to the developed countries. Thus, the data would preliminarily show that the IT regime
could have influenced these downward trends in the interest rates and their volatility
(Rossetti et al., 2017).

4. Results

The results reported in Table 3 provide empirical evidence that the adoption of IT has
played a significant role in reducing the interest rates in both advanced and Latin American
economies. The estimated coefficient of dummy variables included in the model (capturing
the inflation targeting regime) are negative and statistically significant at a confidence
level of 99% for all the countries considered in our sample.

The negative signs are as expected, indicating that the adoption of IT has generated
an effect in the reduction of the rates. Based on the magnitudes, the estimated coefficients
for the dummy variables represent to what extent the adoption of IT has contributed to the
reduction of the interest rates in percentage points. Therefore, it can be observed that the
estimated coefficients of the dummy variables for the Latin American economies range
from -11.10 to -8.36, which correspond to Brazil and Mexico, respectively. In contrast,
for advanced economies, the range varies from -7.56 to -0.34, representing the UK and
Japan, respectively. This result implies that the monetary policy strategy under IT has
played a more significant role in the emerging economies.

The implication of these results can be appreciated through the model’s estimates of
the interbank interest rate at the inflation target level and the output at its potential level,
as shown in Figure 2. Figure 2 illustrates the model’s estimates of the interbank interest

14
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rate. For this, we base our analysis on the assumption that inflation is at its target level
and that the output is at its potential level. Prior to the adoption of inflation targeting (IT),
the estimated interest rates for the Latin American countries, except for Brazil, do not
exceed 15%. However, following the implementation of IT, the rates for the countries in
this group do not exceed 5.6%. The estimates for the developed countries exhibit a similar
pattern as, prior to the adoption of inflation targeting (IT), interest rates did not exceed 11%.
However, following the implementation of IT, the rates for these countries do not exceed
3.3%. It is of importance to note that the difference in the interest rates between these
two periods is captured by the coefficients of the previously estimated dummy variables.

One advantage of the proposed model is that it enables us to understand the behavior
of central banks in their role of maintaining inflation at its target level and minimizing the
output gap. This allows us to assess whether central banks exhibit a stronger response to
inflation or to the output gap, as well as whether they adhere to a backward-looking rule.

To ensure the robustness of our findings, we also estimated the model using instrumental
variables IV, as shown in Table 9. However, the IV results were less reliable, with larger
standard errors and some counterintuitive coefficient signs. These limitations are likely
due to weak instruments, as the lags of inflation and output gaps used as instruments may
fail to adequately explain the endogenous variables. Consequently, the baseline model
remains the preferred specification.

Table 3 displays the statistical significance of inflation for the Latin American coun-
tries, where Peru, Chile, Colombia, and Mexico exhibit significant results. Among these
countries, only Peru, Chile, and Colombia maintain statistical significance for the output
gap as well. It is evident from the analysis that the central banks of these countries have
displayed a stronger response to inflation compared to the output gap within the sample
considered. The central bank of Colombia has exhibited the highest response to inflation
with a coefficient of 0.89, whereas Chile has shown the highest response to the output
gap with a coefficient of 0.35.

On the other hand, within the group of the developed economies, the United States,
Canada, and Japan exhibit significance in relation to inflation, whereas only Canada
displays significance in terms of the output gap. This finding aligns with the results ob-
served in the emerging economies, as Canada (representing the developed economies)
also demonstrates a stronger response to inflation than the output gap. Furthermore, it
is noteworthy that the Federal Reserve (Fed) demonstrated the most robust response to
inflation among the countries in this group, with a coefficient of 0.75.

Taking a broader perspective, when considering both the advanced and the Latin
American economies that displayed statistical significance in either inflation or the output
gap, it becomes evident that Colombia exhibited the strongest response to inflation, while
Canada demonstrated the most significant response to the output gap.

Therefore, considering estimations with at least one variable with statistical significance
between inflation and the output gap, for 7 of the ten countries, central banks adhere to a
backward-looking Taylor Rule (Equation (1)). Within these seven countries, the Taylor
Rule shows significance for both variables for Peru, Chile, Colombia, and Canada. For

15
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the other three countries, estimations show significance for only inflation for Mexico,
the United States and Japan. Notably, there is no country with only significance for the
output variable, beside the dummy. As mentioned above, Brazil, UK, and the Euro area
show no significance with the backward-looking Taylor Rule, but the significance of their
dummies, indeed, shows the influence of the targeting rule in their interest rate levels.

The coefficient of determination is examined for those countries which adhere to a
backward-looking rule or maintain statistical significance in at least one variable. Upon
analysis, it is observed that Latin American countries exhibit a high level of adjustment,
with an explanatory range ranging from 0.75 to 0.92. This suggests that both inflation
and the output gap were the most influential variables considered by their central banks.
However, in the case of Brazil, where significance is not maintained in any variable except
for the dummy variable, it indicates that the central bank may have responded to other
macroeconomic variables which are not included in our model.

In the case of developed economies, the coefficient of determination values is lower
compared to those of Latin American countries, with an adjustment range measuring
between 0.44 and 0.68. Regarding Brazil, the United Kingdom, and the Euro Area, it is
possible that other variables could account for the behavior of their central banks.

Table 3. O.L.S estimation of Equation (1)

Intercept Inflation Output Gap Dummy R?
Peru 10.88*** 0.41%** 0.11%** -8.57H** 0.78
(1996Q1-20220Q4) (1.45) (0.15) (0.04) (1.26) ’
Chile 11.34%** 0.50*** 0.35%** -8.92%** 0.75
(1996Q2-2022Q4) (0.85) (0.08) (0.09) (0.85) '
Colombia (1995Q3- 9.95%** 0.89%** 0.30* -84 HH* 0.92
2021Q4) (2.09) (0.10) (0.18) (1.86) ’
Mexico 12.05%** 0.62%** 0.15 -8.36%** 0.89
(1995Q3-2022Q4) (2.62) (0.10) (0.09) (2.30) '
Brazil 20.13%** 0.22 -0.08 -11.10%** 0.45
(1996Q2-2022Q4) (2.02) (0.22) (0.35) (1.43) '
United States 2.81%** 0.75%** 0.33 -3 7R 0.67
(1964Q4-20220Q4) (0.54) 0.12) (0.20) (0.58) ’
United Kingdom 10.40%*** 0.23 0.17 -7.56%** 0.64
(1986Q2-2022Q4) (1.51) (0.25) (0.10) (1.16) '
Euro Area 3.81%** 0.25 0.18 -2.78%** 023
(1997Q2-2022Q4) (0.49) (0.29) (0.16) (0.36) '
Canada 5.24%** 0.62%** 0.41%* -3.20%%* 0.68
(1962Q2-2022Q4) (0.74) (0.13) (0.17) (0.67) '
Japan 0.38%** 0.07** 0.02 -0.34%** 0.44
(2002Q2-20220Q4) (0.07) (0.03) (0.03) (0.09) '

Notes: Standard errors are given in parentheses. The asterisks denote statistical significance at the 1 (¥**),
5 (*¥), and 10 (*) percent levels. Standard errors were calculated by the HAC robust estimator.
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Moreover, we calculate the elasticities of both the inflation and the output gap for
all the countries in our sample. Table 4 presents the inflation and output elasticities (see
Appendix A) for countries with statistical significance before and after the adoption of IT,
considering the economy operating at its potential level and with inflation in its target level.
It is of importance to note that, in both regressions (pre- and post-1T), the slope remains
constant within each country. What differs is the interest rate level, that is, the intercept.

Table 4. Inflation and output Elasticity under inflation target and potential GDP

Before IT IT period
&, g, &, &,
Peru 0.07 0.01 0.27 0.03
Chile 0.11 0.03 0.37 0.09
Colombia 0.14 0.03 0.36 0.07
Mexico 0.14 - 0.34 -
uUs 0.35 - 2.50 -
Canada 0.20 0.06 0.33 0.13
Japan 0.28 - 0.70 -

Notes: this section considers the target of inflation as an average weight by the dwell time of the target. The
ratio is the division between the IT period and before IT. For output elasticities, we consider the average of
the potential output. All the ratios are shown in absolute values.

?t = éo + é\lﬂ* + §3Dummy(1)

3)
T = 0y + ;" + B3Dummy(0) (4)
.. . . or m
Elasticity of inflation = - X | =r* )
.. o ¥
Elasticity of output gap = 7y X< ln=r"; y=y (6)

In general, the inflation elasticities of the emerging economies in Latin America before
the IT regime range from 0.07 to 0.14, while, under the inflation targeting regime, the
range of elasticities is from 0.27 to 0.37. A similar pattern is observed in the developed
economies, with the United States, Canada, and Japan experiencing the greatest relevance
of inflation in magnitude. Overall, it is evident that, in the Latin American economies,
Colombia and Mexico demonstrate a stronger response to inflation prior to the adoption of
IT (see Table 4) However, after the implementation of IT, Chile emerges with the highest
response to inflation, by virtue of exhibiting an elasticity of 0.37. Similarly, among the
developed economies, the United States shows a greater response to inflation compared
to its counterparts prior to and after the introduction of IT. These findings corroborate
previous results, indicating that central banks in both advanced and emerging economies
have exhibited a more pronounced reaction to inflation than to the output gap. Finally,
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we can infer two crucial points. Firstly, the central banks in our sample have exhibited a
stronger response to inflation compared to the output, both before and after the adoption of
information technology (IT). Secondly, following the implementation of IT, the response
to inflation has experienced a significant increase.
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Figure 2. Interbank rate estimation under inflation targeting and previous regimes

Notes: The estimates in Figure 2 come from regressions (Equations (5) and (6)). The interest rate for Japan
before IT is 0.5, and after IT is 0.2. For graphical reasons, we multiply them by 10.

The results presented above rely on the assumption that the implementation of inflation
targeting (IT) had immediate effects rather than gradual ones. While these earlier results
align well with the data, it is worth evaluating whether the policy change was indeed
gradual, as this would allow us to validate our previous findings.

For this purpose, Equation (2) is estimated by using Smooth Transition Regression
(STR). Given that the Taylor Rule applied here is backward-looking, endogeneity issues
are unlikely to arise. Nevertheless, in order to enhance the robustness of our analysis, we
estimate an additional model by using instrumental variables (IV).

The inflation gap and the output gap variables are treated as endogenous, and their lags
are used as instruments. Table 6 presents the baseline model results without considering
instrumental variables. The findings indicate that the transition variable, which captures
the gradual effect of the policy shift, is statistically significant and negative across all the
countries under investigation. This supports the hypothesis that the transition to IT was
gradual, and that IT contributed to the reduction of nominal interest rates. The intercepts,
which represent the average nominal interest rates in the absence of cyclical fluctuations,
show a significant decline following the adoption of IT.
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Figure 5 addresses potential endogeneity issues. The results reveal considerable var-
iation in parameter estimates and their standard errors, thus suggesting potential endo-
geneity in the baseline model. Only in Peru, Chile, the UK, Canada, the Euro Area, and
Japan there exists the transition variable, representing the gradual effect of IT adoption,
which is statistically significant and negative. Furthermore, some parameter signs appear
counterintuitive — for instance, in Japan, the UK, and Canada — although these coefficients
are not statistically significant.

These findings can be summarized as follows: there is evidence suggesting the ex-
istence of endogeneity, which implies that the most reliable results are those in Table
5. In countries where a smooth transition is not observed, the earlier results (Table 3)
indicate that an abrupt transition explains the data better. This could be due to the fact
that, although countries have an official IT implementation date, they may have already
maintained an implicit target range before the official announcement®. This would mean
that the smooth transition occurred prior to the official IT date, while the stronger effects
were captured as an abrupt change. Conversely, in countries where smooth transitions
are evident, it is likely that they did not adopt preemptive measures akin to an IT regime
before its formal implementation. Transitions may vary in magnitude and speed across
countries, as shown in Figure 3. In all cases, the evidence supports the premise that IT
contributed to reducing the interest rates.

If the IT regime has contributed to the reduction of the nominal interest rates, it likely
indicates a stronger anchoring of inflation expectations, leading to more stable and lower
inflation rates. This, in turn, can help reduce risk premiums, bring down the borrowing
costs, and stimulate economic activity. The successful implementation of inflation target-
ing in reducing interest rates may also encourage its adoption by other countries, thereby
reinforcing its global appeal and contributing to more stable economic environments.

However, as nominal interest rates approach their lower bound, the effectiveness of the
traditional monetary policy tools diminishes. With limited room to reduce rates further,
central banks may struggle to stimulate economic activity during downturns. This could
force central banks to rely on unconventional measures, such as quantitative easing or
forward guidance, which may have uncertain and potentially destabilizing long-term
effects on financial markets and inflation expectations.

5. Robustness Check

As arobustness check, we re-estimate the Taylor Rule by using three specifications: (i) the
baseline model with the IT regime dummy, (ii) the model without the dummy, and (iii) the
model estimated separately for pre- and post-I1T periods. This approach allows us to assess
the stability of coefficients and the appropriateness of the dummy variable. A comparison
of subsample estimates helps identify if there are significant changes in parameters, thus

9 For example, Chile announced an inflation objective in 1990 and implemented IT-like policies before formal-
ly adopting inflation targeting in 1999. Similarly, Israel began implementing IT-like policies in 1992 and transitioned
to a full IT framework in 1997.

19



ISSN 1392-1258 eISSN 2424-6166 Ekonomika. 2024, vol. 104(1)

‘suoneIall ()00 Y poyrowr densjooq oy Jursn £q pojewunsd sem sasayjudted Ul JOIIO pIepue)s
oy ($661) BMIASEIQL UO PIseq IS} JeQUI[UOU oY) JO UOIEN[BAD IO} “SOSED [[& Ul UONOUNJ O1SISO] SNONUNUOD B PAsN [OPOW UOISSAISAI UONISURI) YJOOWS A ], -S2I0N

(60°0) (1L°0) (1+°0) (oz'n) (€v0) (9s1) (00°¢) 09°1) (€L1) () LIsod
S1°0 $6°0 ##%€8°C ##€8°C 9%°0- #%%836°8 L9V #xEP°€ 6LT «LST —1dooraug
(80°0) (sv°0) 970) (08°0) L1o) (s6°0) (359 90°1) oz ¥6°0) L1-oxd
#%x%x£5°0 #xx19°L wxxCV L #5506 €1 #xx19V #%xx07°6C #%x%xS8 L1 #xx70'8 #%xxSV91 2501701 —1dodoyug
(50°0) (#5°0) (€€°0) (88°0) (6£°0) ((ZaV) (1o oz’ Oz D (¥6'0) uomisueI]
#%%x8€°0" %%%99°0- #%x091- wxxl 111" #%%x80°G- #%xx0C0C %%x831°€1- %%x09'V %%%L9°€1- sxxVS L o
(20°0) (s1°0) (80°0) (€1°0) (900 (11°0) (T10) (11°0) (80°0) (€1°0) de3
#xxL0°0 91°0 225750 0 #xxEL70 SO0 #xxCL0 2xx0["1 #2xCS 0 2x%C9°0 uonepgup
(20°0) (010 (01°0) (80°0) (Tro) (9z0) (81°0) (€10 (60°0) 6000 | go5 yndingy
000 LT°0 #4x9€°0 «ST°0 %070 91°0- 110 90°0 ##%8C°0 01°0
(L0°0) (s+'0) (9z°0) (08°0) (L1°0) (56'0) (Iro (901 (oz'1) (¥6°0) \dsosoyy
#%%x£5°0 #xx19°L wxxCV L #5506 €1 #xx19V #%x07°6C #%%xS8L1 #xx70'8 #%xxSV91 %0101
ueder v epeue) N S’ nzeag 0N | BIqUIO[O) MY nig

ST0 £q parewn)sd [9pow UOISSAIST UONISURT) YJOOWS *9 ],

'SuoneIdN ()OOZ Ym poypow densjooq oyy Suisn Aq pajewnsd sem sasoyjualed Ul J0LID pIepue)s dY ], ‘SIUSWINSUL Y} JO ssouyeam a[qissod oy 03 300[qns
QIe S)[nsal oy jey) Sunou YoM SI ] ‘so[qeriea juopuadapur oy Jo () SSe[ oyj d1om SjuowNISUL Ay} a1yM ‘(A]) SO[qELIBA [BJUSWNIISUL JOPUN SOJBUIISO SASN [9pOw
YL ($661) BHIASEIO], UO PIseq )sI) JeduI[uoU Y} JO UOTBN[BAD JOJE ‘SOSED [[& Ul UOIouny oNisISo] SnONUnuod B pasn [opowl UOISSAISAT UONISUBT) [JOOWS Y[, -SION

¥z0) (L) (08°¢) (Cly) (sv'11) (8t°9) (6t'1) (8¢2) (v (68°2) LI-sod

000" ¥S'1- €0'C #%6€°€ rer- 66'% #%66°L #x6TY €9°0 wl — 1deorojug

(L1o) (Lre) (¢t F#0¥) ¥$0) (65°02) (L821) (68°8) (0£9) (¢v0) L1-oxd
#%%x08°0 #2xLT0C w22 1CCl #x%9L° L1 wxxlV9 #xS86 VY 999 011 #xx00°€C wxC9°TI | —1daorarug

(91°0) (€€9) (L19) (€€9) (991D (€650 (60°%1) Iz (#9'8) (G —
#%%08°0" #%%8 1T #xSCVI- #%xx83€ V1" 8C'8I- 66°6¢- 14! €L'9- #xx8€ CC™ #%%£0°01- o

(60°0) L10) (L£0) (s€0) 91°0) (85°0) (59°0) 9°0) (61°0) tT0) de3

S1°0 12°0 Tro- v1°0- wxxS°0 €r0 96°0 €01 ##%0S°0 #%19°0 uonegu]

(#0°0) #z0) (Lz0) #z0) (Lz0) (¥L0) (85°0) (86°0) (9z0) (€€0) | gog nding

200" 1€°0 b0 #%CS°0 01’0 19°0 %00'T ¥T0 #x95°0 LT0

(L10) (Lre) (Tr0) (€0'%) (¥$°0) (65°00) (6D (68'8) (0£9) (o \doosoru
##%68°0 #4LT0C | #xxITTL | #2x9L°L1 wxxl V9 #%66" 7Y 99°9 011 #3x00°€C | ##209°CI

uedep v epeue) N ‘'S’n nzexg 0XIIA | EBIqUWO[OD Jite) nRJg

(AI) SO[qeLIBA [RIUSWNISUT FUISN PIJBWIS [OPOW UOISSOIZAI UOTISURT) JIOOWS *S d[qe],

20



Sergio Julio Chion-Chacén, Kevin Antonio Alvarez Garcia. Decline of Interest Rates under Inflation Targeting and Previous Regimes:...

indicating a structural shift consistent with a regime change. Additionally, comparing the
baseline model to the one without the dummy reveals whether the inclusion of the dummy
improves the explanatory power. A higher R? and significant coefficients in the baseline
model suggest that the dummy effectively captures regime-specific dynamics.

Table 10 shows substantial changes in parameters across subsamples for the 10 coun-
tries, thus indicating a potential regime shift. All regressions, except for the Euro Area,
display a higher R? value in the baseline model, thus suggesting that the model with the
dummy is robust and captures regime-specific dynamics better in most cases.

6. Conclusions

This study aims to answer the question whether the inflation targeting (IT) regime and
its variation have contributed to the historic reduction in interest rates experienced by
both developed and emerging economies. Furthermore, it examines whether the output
gap and the inflation level have played a significant role in this process of rate reduction.
A Binary Regime Model embedded within a Backward-Looking Taylor and STR was
estimated to capture the monetary policy regime, and it has been found that the inflation
targeting regime has played a crucial role in the historic reduction of interest rates in
the emerging economies of Latin America and the developed economies of our sample.
The empirical results show that this effect has had a stronger impact in Latin American
economies. These results are consistent with the assertions made by Bernanke (2022) and
Fazlollahi and Ebrahimijan (2022).

However, while the evidence indicates that the adoption of IT has been an important
factor in explaining the decline in interest rates, in Brazil, the United Kingdom, and the
Eurozone, inflation and the output gap would not have played a significant role, and other
mechanisms would be behind this reduction (e.g., the real exchange rate, terms of trade,
etc.). Regarding the output gap, the evidence shows that it has only been a significant
factor in Peru, Chile, Canada, and Colombia.

Additionally, two key conclusions emerge from our findings. First, the elasticity of
inflation has notably increased over time. Second, in both pre- and post-IT periods, the
magnitude of inflation elasticities exceeds that of the output gap. These results suggest that
central banks, adhering to a backward-looking Taylor Rule, have consistently responded
more strongly to inflation than to the output gap, with this response intensifying after the
adoption of IT.

The reduction in nominal interest rates under the IT regime suggests better inflation
expectation anchoring, leading to lower inflation and borrowing costs. However, as rates
approach their lower bound, the traditional monetary policy becomes less effective, thereby
forcing central banks to rely on unconventional measures with uncertain long-term impacts.

Given the use of post-pandemic data, the results may be subject to structural breaks
due to significant changes in the global economy. An extension of this study could involve
addressing these breaks, possibly through techniques like Markov-switching models, so
that to better capture the impact of the pandemic on monetary policy.
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Appendices

Appendix A. Econometric Methods and Estimations
1. Growth rate of Natural Output Estimation

Table 7. Potential GDP growth rate

Country Sample Average potential GDP growth rate (%)
Peru 1997Q1 —2022Q4 4.0
Chile 1997Q1 —2022Q4 3.5

Colombia 1996Q2 —2022Q4 3.0

Mexico 1996Q2 —2022Q4 2.1
Brazil 1997Q1 —2022Q4 2.1

US 1965Q3 —2022Q4 2.8
UK 1987Q1 —2022Q4 1.8

Canada 1963Q1 —2022Q4 2.9

Euro Area 1996Q1 —2022Q4 1.4
Japan 1995Q1 —2022Q4 0.6

Note. The trend of output gap obtained by the HP filter is considered as the potential GDP. Source: Own
elaboration.

2. Weight Average of Inflation Target

In order to compute the inflation elasticities presented in Table 5, we employ a weighted
average of the inflation target, where the weighting is determined by the duration for which
the target was maintained. The Formula used for this calculation is as follows:

Average of 7° = Xi—1 DiLy T W; @)

where 7;” is the inflation target, and i = 1, 2, 3, ... N indicates the number of objectives
that each country has had. w; indicates the period of time that said objective has been
maintained, thusj =1, 2, 3, ... K indicates the quarters. Details are given in Table 6.

Table 8. Average target inflation

Peru Chile Colombia | Mexico Brazil U.K. Canada
2.5 3.5 5.5 4 8 2.5 3
(13Q) (4Q) (4Q) (7QQ) (3Q) (47Q) (5Q)
2 3 4.5 3 6 2 2.5
(64Q) (56Q) 3) (69Q) (4Q) (77Q) (7Q)
) 2.5 4 3.75 4.5 ) 2
(24Q) (16) (3Q) (53Q) (108Q)
Target (%) - 213 35’;5 2'5 lg - -
(time frame (19) (3) Q) (3 7%)
in quarters) - - @ . (SQ) ) )
) ) ) ) 3.5 ) )
(3Q)
) ) ) ) 3.25 ) )
(4Q)
- - - - 3 - -
(6Q)
Average 2.1 2.8 1.8 3.1 4.3 2.2 2.1

Notes: US, Japan and EA have had an inflation target of 2% since the adoption of IT. ‘Q’ represents quarters.
Source: Own elaboration.

24



Sergio Julio Chion-Chacén, Kevin Antonio Alvarez Garcia. Decline of Interest Rates under Inflation Targeting and Previous Regimes:...

3. Interbank Interest Rate Estimation

We estimate the regression by assuming that inflation is at its targeted level and the output
gap is zero. The rationale behind this estimation approach stems from our objective of
comparing periods during which the economy operated at its natural level.

After IT: ?‘t = éo + 917'[* - §3Dummy(1) = /’Ft = éo + glﬂ* - 93 (8)
Before IT: ?t = éo + éle* - é3Dummy(0) = /‘Pt = éo + 917'[* (9)

where the parameters are those that we obtain from the model, whereas the average target
inflation level parameters (z*) are the ones we estimate in Figure 2.

4. Elasticities for Inflation and Output
For reference purposes, we estimate the elasticities of inflation and the output gap in both
periods (pre- and post-IT). The estimate is as follows (Table 4):

.. . . ar . m ~ *
Elasticity of inflation = pymRe Gt lg=m* = 01 X X (10)

X===2 (11)

<l
=

. ]
Elasticity of output gap = é X % l=r,y=3 =

where the only thing that changes is ¢ for both periods (estimate is obtained from Equa-
tions (11) and (12), ¥ is the growth rate of natural output for each country (Table 5).
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Appendix B. Tables and Figures
Table 9. Results with IV estimation (Equation (1))

Intercept Inflation Output Gap Dummy R? (pseudo)
Peru 13.43%** 1.18%** -0.03 -10.67%** 0.47
(1996Q1-2022Q4) (0.97) (0.20) (0.22) (1.02)
Chile 20.17%** 0.58*** 0.34%* -16.9%** 0.42
(1996Q2-2022Q4) (2.12) (0.11) (0.16) (2.12)
Colombia 2.75% 2.09%** -0.74%* -1.01 0.70
(1995Q3-2021Q4) (1.66) (0.19) (0.25) (1.58)
Mexico 12.15%** 1.00%** 0.71%*** -8.57HH* 0.68
(1995Q3-2022Q4) (1.71) 0.21) (0.24) (1.58)
Brazil 22,1 5%** 0.09 -0.16 -12.13%* 041
(1996Q2-20220Q4) (4.20) (0.17) (0.38) (4.44)
United States 4.05 0.69%** 0.02 1.42 025
(1964Q4-2022Q4) (7.84) (0.15) (0.19) (7.59)
United Kingdom 22.90%** -1.07%* 0.13 -19.00%** 0.14
(1986Q2-20220Q4) (3.53) (0.44) (0.22) (3.50)
Euro Area -92.80 -0.42 0.42 94.21 0.03
(1997Q2-2022Q4) (87.83) (1.15) (1.39) (87.82)
Canada 12.49%** -0.16 0.80%** -9.73%** 0.26
(1962Q2-2022Q4) (1.25) (0.19) (0.20) (1.33)
Japan 0.35%** 0.00 0.04* -0.207%** 0.37
(2002Q2-20220Q4) (0.10) (0.04) (0.02) (0.06)

Notes: Standard errors are reported in parentheses. Asterisks denote statistical significance at the 1% (*), 5%
(**), and 10% (***) levels. Standard errors were calculated by using the HAC robust estimator. The instruments
used were the own lags of each variable. The Akaike Information Criterion (AIC) was used to determine the
optimal number of lags, with a maximum of 12 lags (6 for the Euro Area to avoid rank issues). For individual
countries: for Peru, we used 10 lags for inflation and 1 lag for the output gap; for Chile, we used 4 lags for the
output gap and 10 lags for inflation; for Colombia, we used 10 lags for inflation and 5 lags for the output gap;
for Mexico, we used 12 lags for inflation and 1 lag for the output gap; for Brazil, we used 2 lags for inflation
and 3 lags for the output gap; for Canada, we used 9 lags for inflation and 1 lag for the output gap; for the
U.K., we used 9 lags for inflation and 4 lags for the output gap; for the U.S., we used 10 lags for inflation and
4 lags for the output gap; for Japan, we used 5 lags for inflation and 1 lag for the output gap; and, for the Euro
Area, we used 6 lags for inflation and 1 lag for the output gap.
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Notes: Dynamic of logistic transition functions for each country are presented. These results are derived
from the estimation of Equation (2).
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Table 10. Robustness check

Country Model Intercept | Inflation gap | Output gap Dummy R
comee | 550" | oy Cony | G0 | o
ok ook
Peru o dummy 4(3»346) 1(8915) (8:(1)3) - 0.30
Before T 93.71*0*)* 0&3.122*)* (81431;) - 0.30
st |0 | oo | oon - 0.34
complas | T e | Yoy | tony | 07
. oo
Chile o dummy 4&8939) Oég-OlS) (81%) i 0.27
12.38% 0.59 0.60
pefore IT (2.37) (0.75) (0.41) - 0.19
arerrt | 0O 0T e | | 02
Complete 9@%*9*)* 0&3?1*0*)* ?6%108#; 8(?13:)‘* 0.92
. — -
Colombia o dummy 4((1)?38) 1&3%06) ((?.‘10;) - 0.85
4.776%** 1.45%%% 053
Before T (1.27) (0.12) (0.42) - 0.84
a0 o | oo -~ o3
Complete 12(202;:* 0('8.21*01* (8:3);) 8(23%?* 089
Mexico o dummy «iiig) ((1):82) (gﬁﬁ) - 0.83
Before T (24%.7605) (83?) (-13 4627) - 0.70
After It (gég) (é:gi) (8:(1)8) - 0.22
ot | 0 | | am | il o
ok _ -
Brazil o dummy 12(0122* (3.1165) ((?3103) . 0.59
Before T 21(6828) (-(?.g;) (8?3) - 0.28
T
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Country Model Intercept | Inflation gap | Output gap Dummy R?
2.81%%% 0.75%%% 033 371
Complete (0.54) (0.12) (0.20) (0.58) 0.67
3.34%%% 0.90%#% 0.16
s Nodummy |~ 59, (0.06) ©.11) - 0-50
> 4.13%% 0.84 %% 0.26%*
Before IT 0.21) (0.06) (0.11) - 0.55
0.83%*x 0.14%% 0.15%
After IT (0.14) (0.07) (0.09) - 0-18
10.40%** 0.23 0.17 ~7.56%%
Complete |~ 51 (0.25) (0.10) (1.16) 0.64
4.00%%% 1.08**+ 0.04
UK Nodummy |~ 3 (0.16) (0.12) . 0.24
- Before 1T | 967 0.69%#* 0.34* ] 0.54
(0.59) (0.17) (0.18) '
3.50%%% -0.00 0.08 0.00
After IT (0.25) (0.17) (0.09) - (0.73)
5.04%% 0.62%#%* 0.41%+ 3.09%%x
Complete (0.74) (0.13) (0.17) (0.67) 0.68
4.77%% 0.89%%* 0.32%%%
Nodummy | 55 (0.07) (0.12) i 045
Canada 6 97*** 0 68*** 0 52***
Before IT ) ) ) - 0.53
(0.26) (0.06) (0.14)
2.73%%% -0.30%* 0.42%%%
After IT (0.17) (0.12) (0.11) - 0.13
0.38%+* 0.07#* 0.02 ~0.34% %
Complete (0.07) (0.03) (0.03) (0.09) 0.44
0.20%** -0.01 0.02
| No dummy (0.06) (0.03) (0.02) . 0.01
apan
0.66%+* 0.14%% -0.00
Before IT (0.14) (0.06) (0.02) - 0.14
0.12%%% 0.04%#% 0.01
After IT (0.02) (0.01) (0.00) . 0.19
3.81%% 0.25 0.18 .78 %k
Complete (0.49) (0.29) (0.16) (0.36) 0.23
171%%x 0.11 0.17*
Euro Arca Nodummy |~ 1g) (0.12) (0.10) . 0.05
Urt
Before T | 4687 0.80%+* 0.21% ] 0.85
(0.11) (0.15) (0.12) '
1.50%** 0.14 0.10%*
After IT (0.18) (0.11) (0.09) . 0.08

Notes: The dates before and after IT correspond to a specific date for each country. Standard errors are reported
in parentheses. Asterisks denote statistical significance at the 1% (*), 5% (**), and 10% (***) levels. Standard
errors were calculated by using the HAC robust estimator.
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