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Abstract: The aim of this paper is to investigate how the central bank of Mexico—a
prototypical emerging market economy (EME)—adjusted its reaction coefficients according
to an estimated Taylor-type rule in response to the COVID-19 pandemic and the posterior
surge in inflation. To do so, we estimate a small open economy model and employ Bayesian
methods with a rolling window strategy. Our findings suggest that, during and after the
COVID-19 crisis, the central bank slightly reduced its response to inflation and significantly
decreased the reaction to the output gap. Further, the exchange rate response increased,
pointing to a higher fear of floating. Additionally, a counterfactual experiment shows that
these policy adjustments effectively dampened the macroeconomic volatility during the
pandemic. We attribute these changes to the lower sensitivity of inflation to the output
gap and the amplification of external shocks. However, we argue that these adjustments,
particularly the heightened fear of floating, are temporary measures designed to anchor
inflation expectations.

Keywords: monetary policy rules; macroeconomic volatility; rolling windows; Bayesian
estimation; small open economy

1. Introduction
The recent crisis caused by the COVID-19 pandemic has posed significant challenges

for central banks. The widespread shutdowns across nearly all sectors of the economy
led to severe demand and supply shocks. In the aftermath of the pandemic, economies
experienced substantial inflationary pressures, driven by supply chain disruptions and
international conflicts (Ascari et al., 2024; Binder et al., 2025). In this context, one natural
question arises: How have the reaction coefficients of central banks in emerging mar-
ket economies (EMEs) evolved during and after the COVID-19 pandemic? This paper
addresses this issue by estimating the reaction coefficients of a Taylor-type rule within
a small-scale open economy model, using data from Mexico—a prototypical EME op-
erating under an inflation-targeting regime. Additionally, we conduct a counterfactual
analysis to assess whether these changes in the policy reaction coefficients helped mitigate
macroeconomic volatility.

We adopt the framework of simple monetary policy rules, similar to those described
by Taylor (1993), which have become a standard tool for describing the behavior of central
banks under inflation-targeting regimes (El-Shagi & Ma, 2023). Specifically, we estimate the
small open economy model from Lubik and Schorfheide (2007) using Bayesian methods.
This model has been widely used to analyze parameter instability (e.g., Chen & MacDonald,
2012; Best, 2013; Zamarripa, 2021). Building on the approach of Zamarripa (2021), we
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implement a rolling windows strategy to analyze the period from 2001—when the inflation-
targeting regime was officially adopted in Mexico—through the last quarter of 2023.

Mexico’s adoption of inflation-targeting in 2001, alongside its transition to a flexible
exchange rate in the mid-1990s, provides a compelling case for studying how EMEs adapted
their monetary policy to macroeconomic shocks triggered by the COVID-19 pandemic.
These policy changes were responses to nearly two decades of domestic economic crises and
high inflation. By 2001, Mexico had made notable progress in improving its macroeconomic
stability, with inflation rates lower than in the previous decades. This progress continued
after 2001, with later crises largely driven by external factors.

During the onset of the pandemic, the central bank of Mexico reduced interest rates
from 8.25% to 4%. However, in the aftermath of COVID-19, as inflation began to rise, the
central bank increased interest rates to levels surpassing those observed before the pan-
demic. Nonetheless, it is unclear whether these interest rate adjustments reflect significant
changes in the coefficients of its policy rule, as there is no existing literature analyzing
potential shifts since the COVID-19 pandemic.

Previous studies estimating Taylor-type rules for Mexico have found that the Taylor
principle has held, at least since the adoption of inflation-targeting, and although the
empirical studies have identified a positive reaction to exchange rate fluctuations, this
response has declined consistently over the past years (Gaytán & González-García, 2007;
Sidaoui & Ramos-Francia, 2008; Best, 2013; Zamarripa, 2021).

In addition to interest rate adjustments, the Mexican central bank also implemented
some macroprudential policies during the pandemic. Heath and Acosta (2023) note that
these non-interest-rate measures were primarily designed to facilitate financial support
for micro, small, and medium-sized businesses via the banking sector, to ensure sufficient
liquidity for the proper functioning of payment systems, and to maintain adequate US
dollar liquidity via a swap line with the US Federal Reserve. According to these authors,
the central bank of Mexico did not implement quantitative easing. In contrast, other studies
have documented that several EMEs adopted quantitative easing for the first time, even
when not constrained by the zero lower bound (Guerra et al., 2024; Beirne & Sugandi, 2023;
Uz Akdogan, 2023).

Although these macroprudential measures aimed to safeguard financial stability, the
central bank’s primary instrument for influencing economic activity and inflation remained
the policy rate, reinforcing the relevance of analyzing interest rate adjustments. In this
regard, EMEs followed similar paths. At the onset of the pandemic, they implemented
significant interest rate cuts; however, as persistent inflation emerged, they quickly reversed
course by increasing interest rates. As noted by Serletis and Dery (2025), EMEs raised
interest rates ahead of advanced economies.

Our results reveal notable changes in the central bank’s policy rule following the
COVID-19 pandemic. We show that Mexico’s central bank slightly decreased its response
to inflation while still ensuring adherence to the Taylor principle. In contrast, the output
response dropped significantly, approaching values close to zero. Moreover, we document
an increase in the reaction to exchange rate fluctuations, which suggests that, in periods of
instability, the central bank experiences a higher fear of floating. Although these changes
might be interpreted as a shift toward a more discretionary stance by the central bank,
we argue that they are temporary measures intended to anchor inflation expectations in
response to the increased volatility and uncertainty following the pandemic. Rather than
signaling a permanent departure from a rule-based framework, these adjustments align
with the central bank’s commitment to its inflation-targeting regime.

The counterfactual analysis indicates that the adjustments to the policy reaction coef-
ficients were effective in reducing the volatility of target variables during the COVID-19
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crisis. If the central bank had kept parameters unchanged, the implied volatility of all the
target variables—except for output—would have been higher. Additionally, our findings
show that if the central bank had not increased the exchange rate coefficient, the standard
deviation of all the key variables would have increased.

We argue that the lower response to the output gap can be attributed to the reduced
sensitivity of inflation to economic slack—evidenced by the significant decline in the slope
of the Phillips curve. Meanwhile, the increased response to exchange rate variations can be
linked to the heightened volatility of external shocks, which central banks may address to
prevent higher inflationary pressures. This finding aligns with the literature suggesting
that the central banks of EMEs tend to react more vigorously to exchange rate fluctuations
(Montes & Ferreira, 2020; Ahmed, 2021; Fabris & Lazić, 2022; Yilmazkuday, 2022).

The contribution of this paper is twofold. First, to the best of our knowledge, this is the
first study to use a dynamic stochastic general equilibrium (DSGE) model to analyze how
the central banks in EMEs reacted in response to the COVID-19 pandemic. Analyzing shifts
in the behavior of the central banks in EMEs is crucial, as they face different challenges
compared to AEs. Specifically, many central banks in AEs had to implement unconventional
monetary policies due to constraints imposed by the zero lower bound (Yilmazkuday, 2022;
Serletis & Dery, 2025), whereas many EMEs were apparently not constrained by the zero
lower bound. However, exchange rate dynamics play a more prominent role in EMEs,
particularly during recession episodes. This occurs as investors reallocate capital to what
they perceive as safer currencies—particularly the US dollar—potentially creating external
imbalances (Hale & Juvenal, 2023).

This phenomenon has been documented for Mexico by Jaramillo et al. (2019) and
López and Bush (2019), who emphasize the role of external factors in exchange rate move-
ments. For instance, Jaramillo et al. (2019) note that since 2001, the most significant episodes
of depreciation have been linked to external shocks. Furthermore, research has widely
documented that currency depreciation in emerging market economies (EMEs) amplifies
inflationary pressures (Adolfson, 2007; Best, 2013), particularly when inflation expectations
are not well anchored (Anderl & Caporale, 2024; Kwon & Shin, 2023).

Second, we extend the existing literature on Taylor-type rules by incorporating a
counterfactual experiment, akin to those conducted by Justiniano and Primiceri (2008) and
Castelnuovo (2010). While previous studies have accounted for the impacts of COVID-19
on monetary policy (e.g., Anderl & Caporale, 2024; Yilmazkuday, 2022; Guerra et al., 2024),
our contribution lies in conducting a counterfactual experiment to assess the theoretical
second moments of target variables under alternative parameterizations of monetary policy
rules. The results contribute to the literature by emphasizing the importance of managing
exchange rate fluctuations during periods of uncertainty. In this sense, we argue that the
central bank of Mexico was constrained not by the lower bound but possibly by the risk of
capital outflows and higher inflationary pressures, explaining the increased fear of floating.

This paper is organized as follows. Section 2 describes the model, Section 3 presents
the data and priors for the Bayesian estimate, Section 4 presents the results, and Sec-
tion 5 concludes.

2. The Small Open Economy Model
The model is a small-scale new Keynesian open economy model with price rigidity,

based on Lubik and Schorfheide (2007), who derived a simplified version of the Galí and
Monacelli (2005) model. This framework has been applied to México by Best (2013) and
Zamarripa (2021) and to other economies by Zheng and Guo (2013) and Alstadheim et al.
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(2021), among others. The model includes a new Keynesian open economy Phillips curve,
described by the following equation:

πt = βEtπt+1 + αβEt∆qt+1 − α∆qt +
κ

τ + α(2 − α)(1 − τ)
(yt − yt) + ut (1)

where πt represents inflation, ∆qt is the rate of change of terms of trade, yt is the log of the
aggregate output and yt represents the log of the potential output. The parameter β is the
discount factor, κ represents the slope of the Phillips curve in a closed economy version of
the model, which is a function of price stickiness, α is the import share, and lastly, τ is the
intertemporal elasticity of substitution (inverse risk aversion). Following Best (2013), we
add an exogenous cost-push shock ut, which follows an AR(1) process. As noted by Lubik
and Schorfheide (2007), when α = 0, the model reduces to its closed-economy counterpart.

In addition, the model incorporates a forward looking IS curve represented by:

yt = Etyt+1 − [τ + α(2 − α)(1 − τ)](Rt − Etπt+1)− ρzzt

−α[τ + α(2 − α)(1 − τ)]Et∆qt+1 + α(2 − α) 1−τ
τ Et∆y∗t+1

(2)

In this expression, zt represents a productivity shock with an autoregressive parameter
ρz, and y∗t denotes the foreign log of the output. Both zt and y∗t are modeled as AR(1)
processes. The exchange rate is introduced into the model through the assumption of
relative purchasing power parity, which is expressed as follows:

πt = ∆et + (1 − α)∆qt + π∗
t (3)

Here, π∗
t represents a foreign inflation shock that follows an AR(1) process. Similarly,

we assume that ∆qt follows an AR(1) process, with innovation ϵ
q
t . This assumption comes

from the fact that, if the terms of trade were determined endogenously, the model would be
overly restricted, creating problems in the estimation process (Lubik & Schorfheide, 2007).

Lastly, we model the central bank’s behavior using a Taylor-type rule, assuming
that the central bank responds to inflation, output, and exchange rate. Additionally, we
incorporate an interest rate smoothing parameter, ρR, to account for gradual adjustments
to monetary policy. The rule is expressed as follows:

Rt = ρRRt−1 + (1 − ρR)
[
ψππt + ψyyt + ψe∆et

]
+ ϵR

t (4)

where ϵR
t represents an exogenous monetary policy shock and ψi with i = ∆π, y and e

denote the corresponding reaction parameters.

3. Estimation Strategy
Following the conventional literature, we estimate the parameters using Bayesian

techniques. As highlighted by Lubik and Schorfheide (2007), since the variables in the
monetary policy rule are all endogenous, estimating Equation (4) using ordinary least
squares would yield a biased estimate. Bayesian estimation involves forming prior beliefs
about the distributions of parameters, p(Ω). These priors are then updated with data
through the likelihood function denoted by p

(
YT |Ω

)
to form the posterior distribution via

Bayes’ theorem.

p(Ω|YT) =
p(YT

∣∣Ω)p(Ω)

p(YT)
(5)

We evaluate the likelihood function with the Kalman filter. To obtain the posterior
mode, we employ numerical optimizers, and to generate the posterior distribution, we
run simulations with the Metropolis–Hastings algorithm (for a more detailed descrip-
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tion of Bayesian inference, see An & Schorfheide, 2007). For each estimation, we run
200,000 iterations, with the initial 20% discarded as burn-in. This relatively large number
of iterations aligns with the approach taken by Best (2013) and Zamarripa (2021), both of
whom employed 300,000 iterations. Nevertheless, our preliminary analyses indicate that
the Markov chain Monte Carlo (MCMC) results converge well before 200,000 iterations,
and tests using 100,000 iterations produce nearly identical posterior estimates. Accordingly,
we adopt 200,000 iterations as a middle ground to ensure robustness across estimations
while maintaining computational efficiency.

The model is estimated using 10-year rolling windows, following Zamarripa (2021).
The first window spans from the first quarter of 2001 to the last quarter of 2010, and the final
window covers the first quarter of 2014 to the final quarter of 2023, with each successive
estimation shifting the window forward by one year. This approach yields fourteen different
posterior estimations. Notably, the last four windows capture the COVID-19 pandemic and
the subsequent global inflationary episode.

3.1. Data

We employ six variables for the period 2001Q1–2023Q4. This allows us to focus only
on the inflation-targeting regime and capture the dynamics during and after the pandemic,
in line with our research objective. Specifically, we include the log difference of the GDP
for both Mexico and the US, multiplied by 100 to obtain the quarterly growth rates. The
same log difference treatment is applied to the nominal exchange rate and terms of trade.

The CPI inflation rate for Mexico is calculated by taking the log difference of the
quarterly CPI and multiplying it by 400 to obtain annualized rates following Lubik and
Schorfheide (2007). Lastly, we use the annual rate of Cetes at 91 days as the policy interest
rate. All the variables are seasonally adjusted and demeaned prior to estimation.

The GDP and CPI data for Mexico are obtained from the National Institute of Statistics
and Geography (INEGI). The exchange rate, terms of trade, and interest rate data are
provided by the Bank of Mexico, while the US GDP data are sourced from the Federal
Reserve Economic Data (FRED). Figure 1 presents a visual inspection of the series.

3.2. Priors

Our selection of priors is primarily based on Lubik and Schorfheide (2007), Best
(2013), and Zamarripa (2021) due to the models’ similarities and the specific focus on
Mexico in the latter two studies. The discount factor, β, is fixed at 0.99. The parameters
α and τ follow a beta distribution with a prior mean of 0.5 and a standard deviation of
0.20, while κ follows a gamma distribution with a mean of 0.5. The monetary policy
reaction parameters ψπ and ψy also follow a gamma distribution, with means of 1.5 and 0.5,
respectively, consistent with the values suggested by Taylor (1993). Regarding ψe, we adopt
the approach of Zamarripa (2021) in shaping the posterior density, assuming it follows a
normal distribution centered at zero, rather than the more restrictive gamma distribution
proposed by Lubik and Schorfheide (2007), which confines the parameter to positive values.
However, as a robustness check, we re-estimate the model using a gamma distribution
with a mean of 0.125, finding that the results remain largely unchanged.

For exogenous shocks, all the autoregressive parameters are assumed to follow a
beta distribution with a mean of 0.7 and a standard deviation of 0.10. This specification
concentrates most of the prior probability mass between 0.5 and 0.9, in line with previous
empirical evidence for Mexico (see Best, 2013; Zamarripa, 2021). Nonetheless, the results
are not sensitive to the mean of the autoregressive parameters. Moreover, because the
beta distribution is defined on the interval [0, 1], it naturally restricts the autoregressive
parameter values, ensuring that shocks exhibit persistence while preventing explosive
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dynamics (i.e., values exceeding one). To specify the distribution of the standard deviations,
we apply the loose prior approach suggested by Best (2013) and Zamarripa (2021), allowing
the data to be more informative, considering an inverse gamma distribution. Table 1
summarizes the prior distributions.
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Table 1. Prior distribution of the estimated parameters.

Parameter Density Mean SD

ψπ G 1.50 0.10
ψy G 0.50 0.10
ψe N 0.00 0.10
α B 0.50 0.10
κ G 0.50 0.20



Economies 2025, 13, 82 7 of 15

Table 1. Cont.

Parameter Density Mean SD

τ B 0.50 0.20
ρR B 0.70 0.10
ρq B 0.70 0.10
ρz B 0.70 0.10

ρπ∗ B 0.70 0.10
ρy∗ B 0.70 0.10
ρu B 0.70 0.10
σa IG 7.00 6.00
σϕ IG 7.00 6.00
σξ IG 7.00 6.00
σϱ IG 7.00 6.00
σϵR IG 7.00 6.00
σR∗ IG 7.00 6.00
σΠ∗ IG 7.00 6.00
σY∗ IG 7.00 6.00

4. Results
Figure 2 depicts the evolution of the posterior median of the estimated parameters

across different windows, along with the corresponding 5th and 95th posterior percentiles.
With respect to the non-policy coefficients, the import share parameter remains stable at
around 0.10 in all the estimations—except for the first window—while τ exhibits greater
variation, jumping from 0.75 in the 2010Q1–2019Q4 window to 0.88 in the 2011Q1–2020Q4
estimation window, stabilizing around this value afterward.
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Figure 2. Evolution of the estimated parameters. Note: The solid line represents the posterior median
estimate for each subsample, while the dashed lines represent the 5th and 95th posterior percentiles.
The windows span from the first quarter to the last quarter of the corresponding years.

Notably, the slope of the Phillips curve, κ, remains stable between the 2001Q1–2010Q4
and 2008Q1–2017Q4 windows, then starts rising during the next two subperiods, peaking
at 1.59 in the 2010Q1–2019Q4 estimation. However, once the pandemic is included in the
subsamples, κ declines rapidly, reaching its minimum of 0.64 in the last window. The
decline in the slope of the Phillips curve following COVID-19 is consistent with the findings
of Haschka (2024) and Bobeica and Hartwig (2023) for the US and the euro area, respectively.

Even prior to COVID-19, the widely held belief in the recent literature was that the
slope of the Phillips curve has globally declined over the past decades (Blanchard et al.,
2015; Del Negro et al., 2020). This decline is often associated with stronger anchoring of
inflation expectations (Blanchard, 2016; Haschka, 2024) and increased globalization, which
amplify the impact of external shocks (Szafranek, 2017; Heise et al., 2022).

Best (2013) supports this narrative for Mexico and estimates a 50% reduction in this
parameter between the 1981–1994 and 1995–2005 regimes. The latter period is characterized
by the central bank’s transition to an inflation-targeting regime—which enhanced its ability
to anchor inflation expectations—and the country experiencing greater trade openness.
Nonetheless, the results presented here and in Zamarripa (2021) reveal that the slope of
the Phillips curve parameter remains relatively stable throughout the inflation-targeting
period, at least prior to the disruptions caused by the pandemic.

The decline in κ as soon as the sample is expanded to include data after 2020 can be
attributed to shocks from the COVID-19 pandemic, coupled with international conflicts
that disrupted global supply chains. Given Mexico’s strong integration into international
trade, both in exports and imports, these disruptions likely exacerbated external shocks,
thereby reducing the influence of domestic economic slack on inflation variations.

The relevance of external and supply shocks is confirmed by the evolution of the
estimated standard deviations of shocks, which show a marked increase in the volatility of
foreign output and supply shocks over the last four windows. Overall, these results align
with the globalization and inflation hypothesis. This hypothesis states that as globalization
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intensifies, external factors play a larger role in explaining inflation variations, while the
role of domestic economic slack diminishes.

In contrast, the standard deviation of the terms of trade shock declines compared
to earlier windows and exhibits more erratic behavior overall. The general estimated
evolution of the standard deviations of the shocks is largely consistent with the findings of
Chavarín et al. (2023), who document the importance of external shocks for Mexico during
and after the pandemic.

With regard to the autoregressive parameters, all the shocks—except for the for-
eign output shock (ρy∗)—display similar patterns, becoming more persistent after the
2011Q1–2020Q4 subsample. Remarkably, the supply shock exhibits the highest persistence,
which may help explain the sustained inflation experienced in the country in the aftermath
of the COVID-19 pandemic.

The policy coefficients also exhibit notable changes. First, we notice that ψπ shows
stable behavior in all the subperiods prior to the COVID-19 pandemic. The response
to inflation oscillates around values somewhat above 3, with a peak at 3.14 in the
2010Q1–2019Q4 window. However, after accounting for the pandemic—represented by
the last four windows—the inflation response decreases, reaching a minimum of 2.76 in
the 2013Q1–2022Q4 window. These findings indicate that Mexico’s monetary authority
has consistently adhered to the Taylor principle throughout all the subperiods. In contrast,
the recent literature generally finds that most of AEs and EMEs display a stronger reaction
to inflation when accounting for COVID-19 (Anderl & Caporale, 2024; Guerra et al., 2024;
González-Astudillo & Tanvir, 2023).

With respect to ψy, we observe a notable drop in the second subsample. Following this,
ψy stabilizes throughout the successive windows from 2002Q1–2011Q4 to 2007Q1–2016Q4.
Thereafter, ψy begins an upward trend, which continues until the 2010Q1–2019Q4 esti-
mation. In the 2011Q1–2020Q4 window, the median value of the parameter distribu-
tion falls to 0.03—a reduction of over 80% compared to the 0.18 response observed in
the 2010Q1–2019Q4 subsample. This small reaction coefficient persists in all the subse-
quent windows.

A plausible explanation for this outcome is the observed decline in κ. As the influence
of the output gap on inflation diminished, achieving lower inflation would have required
larger output losses. In response, the central bank appears to have reduced its emphasis
on output fluctuations to stabilize inflation. Moreover, this finding further underscores
the central bank’s strong commitment to price stability, as it moderated its reaction to
the output variations despite the significant drop in economic activity at the onset of the
pandemic—a decision that may partly explain the slow economic recovery in Mexico after
the crisis.

In this regard, Anderl and Caporale (2024) also find a marked decline in the output
gap coefficient for some inflation-targeting countries, particularly in the UK, Canada, and
Sweden. By contrast, in non-targeting countries, the response remains relatively stable
in most cases, and even increases in the US economy, where monetary policy follows a
dual mandate. However, the evidence is mixed; for instance, Guerra et al. (2024) report no
significant changes for a group of Latin American countries, and similarly, Gropelli and
Kfoury (2023) find no significant shifts for the Brazilian economy.

In contrast, the exchange rate response shows an upward trend starting in the
2011Q1–2020Q4 subperiod, reaching a peak of 0.42 in 2013Q1–2022Q4. For comparison,
in the last subsample before the pandemic (2010Q1–2019Q4), the estimated response to
the exchange rate was 0.16, implying an increase of over 162%. This shift likely reflects
that, in light of the economic challenges presented by the pandemic and the subsequent
inflationary pressures, the central bank exhibits a higher fear of floating.
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This result is noteworthy given that previous studies have shown that the Mexican
central bank reduced its reaction to exchange rate movements, particularly after 2001
(among them Zamarripa, 2021; Gaytán & González-García, 2007; Sidaoui & Ramos-Francia,
2008; Best, 2013). These studies attribute this reduction to the adoption of the inflation-
targeting regime that successfully anchored inflation expectations and lessened the need
for exchange rate interventions. Nonetheless, the results in Figure 2 indicate that as the
pandemic unfolded, the central bank faced new challenges and reacted more aggressively
to exchange rate variations.

We interpret the heightened fear of floating as a temporary response by the central
bank. Considering its reduced ability to influence inflation through the output gap, the
stronger reaction to the exchange rate likely reflects its commitment to fighting future
inflation driven by external supply shocks. Consequently, this response appears to be a
short-term measure aimed at anchoring inflation expectations rather than a permanent
change. This interpretation aligns with the findings of Anderl and Caporale (2024), who doc-
ument a significant increase in the exchange rate response for inflation-targeting economies
like Canada and Australia, while non-targeting countries show no notable changes in
this parameter.

In this sense, the changes in ψy and ψe might be part of the central bank’s strategy
to effectively communicate its commitment to keeping inflation under control, despite
the shifting macroeconomic conditions brought about by the post-pandemic environment,
including the slow economic recovery. Given that the external shocks amplified inflationary
pressures worldwide, maintaining a passive or expansionary monetary policy could have
negatively affected inflation expectations. By adjusting its policy stance, the central bank
likely aimed to reinforce its credibility and anchor long-term inflation expectations, as
suggested by Carstens (2025).

Lastly, the smoothing parameter, ρR, remains stable in all the subperiods, with a slight
increase from the 2011Q1–2020Q4 window and beyond. Overall, this policy parameter
does not exhibit significant variations.

In sum, these changes in the policy coefficients may stem from the evolution of non-
policy coefficients. As we noted earlier, inflation has become less sensitive to drops in
output, while external shocks become more volatile. Additionally, when facing uncertainty,
EMEs tend to experience capital outflows, which exert pressure on the exchange rate
(Bhattarai et al., 2020). As highlighted by Guerra et al. (2024), this imposes constraints
on central banks, which must react to prevent greater instability in the exchange rate and,
ultimately, in inflation. In this regard, the central banks in EMEs may find themselves
constrained like those in AEs in terms of loosening monetary policy, though the underlying
reasons differ. While AEs are constrained by the zero lower bound, EMEs are bounded due
to the exchange rate volatility during uncertainty periods.

This volatility is often a consequence of the so-called “flight to safety” phenomenon,
where investors tend to reallocate capital toward assets denominated in perceived safer
currencies, usually the US dollar. This dynamic can increase the fear of floating in EMEs,
as sharp exchange rate depreciations may amplify macroeconomic instability. Empirical
evidence of this behavior during the onset of the COVID-19 pandemic is provided by
Hale and Juvenal (2023), who document significant depreciations in most EME currencies,
including the Mexican peso. Similarly, Jaramillo et al. (2019) show that previous episodes
of large depreciations in Mexico have been closely related to external shocks.

Counterfactual Experiment: The Implied Volatility Under Different Monetary Policy Regimes

For the counterfactual experiment, we construct different policy rule scenarios and
compare their theoretical moments. We do not rely on a loss function following Benigno
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and Woodford (2005), who argue that using a quadratic loss function to assess welfare in
the presence of an inefficient steady state may lead to erroneous results. In this model, the
inefficient steady state arises from the assumption of monopolistic competition. Therefore,
we instead focus solely on the implied volatility derived from the theoretical moments.
These theoretical moments are calculated analytically after solving the model in its state
space representation.

To conduct the counterfactual experiment, we calibrate the model using the average of
the posterior median estimate spanning the COVID-19 period, i.e., from the 2011Q1–2020Q4
to 2014Q1–2023Q4 subsamples. This scenario tries to capture the macroeconomic dynamics
and the shock distributions during and after the pandemic. We refer to this scenario as
“Pandemic Windows”, which functions as our baseline scenario. In contrast, the “Non-
Pandemic Windows” scenario is based on the average of the posterior medians spanning
the 2001Q1–2010Q4 to 2010Q1–2019Q4 windows and represents the average economic
conditions without the influence of the pandemic. Table 2 shows the average of each
parameter in each scenario and the respective percentage change from the “Non-Pandemic
Windows” to the “Pandemic Windows”.

Table 2. Average posterior median with different samples.

Parameters
Average

Non-Pandemic
Windows Medians

Average Mean
Pandemic

Windows Median
Change

ψπ 3.06 2.82 −8%
ψy 0.11 0.03 −71%
ψe 0.15 0.38 145%
α 0.10 0.11 5%
κ 1.25 0.69 −44%
τ 0.78 0.88 13%

ρR 0.47 0.51 10%
ρq 0.55 0.62 13%

ρπ∗ 0.44 0.50 14%
ρy∗ 0.77 0.80 3%
ρz 0.32 0.48 50%
ρu 0.87 0.97 11%
σπ∗ 3.44 3.29 −4%
σR 1.47 1.55 6%
σq 4.08 3.68 −10%
σy∗ 1.62 2.62 62%
σz 1.68 1.74 4%
σu 2.37 3.39 43%

Note: The non-pandemic windows values represent the average of the estimated median values from the windows
from 2001Q1–2010Q4 to 2010Q1–2019Q4, and the pandemic windows values express the average estimated median
values from the windows 2011Q1–2020Q4 to 2014Q1–2023Q4.

We corroborate the results shown in Figure 2 that, within the non-policy coefficients,
κ, ρz, σy∗ and σu are the parameters that exhibit greater changes. Among the policy
coefficients, the response to the exchange rate is 145% higher in the “Pandemic Windows”
than in the “Non-Pandemic Windows” scenario, while the response to the output gap
shows a significant drop of 71%.

The results of the counterfactual experiment are shown in Table 3. The second row
shows the theoretical moments derived from the calibrated model using the average
posterior medians from the “Pandemic windows” or baseline scenario. In the third row
of Table 3, we keep the non-policy coefficients unchanged but modify the policy rule
parameters to those estimated from the “Non-Pandemic Windows”. This alternative
scenario is referred to as the “Non-Pandemic Windows Rule”.
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Table 3. Counterfactual scenarios with different policy rule parameters.

Scenarios σπ %∆σπ σ∆y %∆σ∆y σ∆e %∆σ∆e

Pandemic Windows parameters 7.10 0.00% 5.23 0.00% 4.08 0.00%
Non-Pandemic Windows Rule 7.38 3.89% 5.14 −1.82% 4.42 8.38%

ψπ (pre-pandemic) 6.68 −5.96% 5.20 −0.66% 4.07 −0.18%
ψy (pre-pandemic) 8.04 13.18% 5.18 −0.94% 4.19 2.85%
ψe (pre-pandemic) 7.29 2.68% 5.26 0.50% 4.39 7.69%

Note: The changes in the standard deviation are calculated with respect to the “Pandemic Windows” scenario, i.e.,
the second row.

The results concerning the “Non-Pandemic Windows Rule” indicate that, if Mexico’s
central bank had kept its policy coefficients unchanged during and after COVID-19, all the
variables—except output growth—would have experienced higher volatility compared
to the baseline scenario, as reflected by columns 3, 5 and 7. Compared with the base
case scenario, the depreciation rate would have been 8.4% more volatile, and inflation
would have exhibited an almost 4% increase in the implied standard deviation. These
findings suggest that adjustments in monetary policy allowed the central bank to mitigate
the volatility of the key macroeconomic variables during the COVID-19 episodes.

Additionally, to investigate the contribution of each parameter to the volatility of the
target variables, in Table 3, we change each policy rule coefficient individually. In the fourth
row, we revert the inflation coefficient to its pre-pandemic level while keeping the other
parameters at the baseline values. This scenario results in lower overall volatility compared
to the baseline. The average pre-pandemic reaction to inflation was higher than the post-
pandemic average, as shown in Table 2. According to this result, a stronger inflation reaction
might have been necessary to further mitigate the volatility in the macroeconomic variables.

The fifth row displays the theoretical moments when adjusting only ψy from 0.03
to its pre-pandemic level, 0.11. The model implies that, if the central bank had not re-
duced its response to the output gap, it could have led to a higher standard deviation in
inflation (13% higher than the baseline) and only the output growth standard deviation
would have decreased slightly (less than 1%). This result illustrates the trade-off faced
by the central bank of Mexico between stabilizing output movements and inflation, likely
influenced by the elevated volatility and persistence of cost-push shocks as documented in
the “Pandemic Windows”.

Finally, in the sixth row, we keep all the other parameters at their baseline levels except
for ψe, which is calibrated to 0.15, its pre-pandemic level. We find that if the central bank
had not experienced an increased fear of floating during COVID-19, the implied volatility
of all the variables would have been greater. Again, these results illustrate that EMEs are
probably constrained in their ability to loosen monetary policy during recession episodes,
possibly explained by the potential capital outflows that could result in greater external
imbalances and inflationary pressures.

A final caveat is that these results may be model-specific, and more complex models
could be required to gain further insights into the effects of changes in the monetary policy
rule on welfare. Additionally, further analysis is needed to assess whether alternative
monetary policy regimes—beyond inflation targeting—could have delivered superior
welfare outcomes. To this end, a non-linear model with a second-order approximation or
higher might be required.

5. Conclusions
This study aimed to analyze how the central bank of Mexico’s policy coefficients

evolved following the COVID-19 pandemic. Our analysis focused on Taylor-type interest
rate rules as the primary tool for stabilizing output and inflation—particularly because,
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unlike many other emerging market economies, Mexico did not implement quantitative
easing (Heath & Acosta, 2023). To this end, we employed a rolling window estimation
of the small open economy model developed by Lubik and Schorfheide (2007) using
Bayesian techniques. Additionally, we conducted a counterfactual experiment to assess if
these policy adjustments helped the central bank of Mexico mitigate the macroeconomic
volatility arising from the pandemic and the subsequent surge in inflationary pressures.

In summary, the results indicate that Mexico’s central bank adjusted its monetary
policy coefficients to account for shocks induced by COVID-19. Notably, the findings
show that the central bank experienced a higher fear of floating during and after the
COVID-19 pandemic. Furthermore, the response to the output gap declined near zero,
while the reaction to inflation somewhat decreased. Additionally, the counterfactual
experiment highlights that changes in the policy rule coefficients played an important role
in reducing macroeconomic volatility, as implied by the theoretical standard deviations.
Most importantly, the increased fear of floating enabled the central bank to lower the
volatility across all the target variables.

We attribute the lower response to the output gap in the estimated monetary policy
rule and the findings of the counterfactual experiment to the lower sensitivity of inflation
to domestic economic slack—evidenced by the significant decline in the estimated slope
of the Phillips curve. The higher response to the exchange rate can be attributed to the
amplification of external shocks that could lead to external imbalances and inflationary
pressures through disruptions to international supply chains. As suggested by Guerra et al.
(2024) and Hale and Juvenal (2023), during periods of crisis and uncertainty, external capital
shifts from AE to EMEs. Such capital outflows exacerbate exchange rate volatility and
inflationary pressures. In this context, even at the onset of the pandemic, the central bank
was likely constrained not by the zero lower bound (ZLB) but by the risk of capital outflows
stemming from heightened uncertainty. Furthermore, the amplification of external shocks
may explain the drop in the slope of the new Keynesian Phillips curve, as suggested by the
globalization and inflation hypothesis.

Our results may be extended to other economies, especially those that are strongly in-
tegrated into international markets and follow inflation-targeting regimes. In the aftermath
of the pandemic, heightened external and supply shocks—and persistent inflation—may
have compelled the central banks in inflation-targeting countries to adjust their policy
stances to keep inflation expectations anchored. In this sense, although the significant
changes in policy coefficients following COVID-19 might suggest a shift toward a more
discretionary stance in Mexico, we argue that the central bank has remained consistent with
its inflation-targeting regime. Instead of signaling permanent changes, these adjustments—
most notably the heightened fear of floating—appear to be temporary measures aimed
at communicating its commitment to controlling inflation and, consequently, stabilizing
long-term inflation expectations.

Lastly, although we view these policy changes as temporary responses, there remains
a risk that prolonged external shocks—driven by ongoing international conflicts or the
potential imposition of tariffs from the US—could increase uncertainty, prompting the
central bank to consider more permanent adjustments to its monetary policy framework.
In this regard, as new data become available, future research should focus on assessing
whether such changes ultimately materialize.
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