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Abstract

We are motivated by central bank responses to the rise in inflation in the aftermath of the coronavirus
pandemic and investigate monetary policy behavior in advanced and emerging economies. We speak to the
debate on whether the conduct of monetary policy in emerging economies is fundamentally different from
that in advanced economies. We also address the issue of whether the common practice of using market
rates (instead of policy rates) to proxy for the stance of monetary policy leads to different conclusions
regarding the cyclicality of monetary policy in emerging economies. Using time series data for the G7 and
EM7 countries, we show that the conventional wisdom that monetary policy in emerging economies is
different from monetary policy in advanced economies still holds.

Keywords: Nominal stylized facts; monetary policy cyclicality; Taylor rule

1. Introduction

The recognition that the primary long-run goal of monetary policy should be price stability has led
to inflation targeting in advanced economies. Moreover, a large number of emerging and develop-
ing economies have switched from exchange rate targeting to inflation targeting, and many other
countries are moving toward this monetary policy strategy. Most inflation targeting central banks
adopted a 2% inflation target, but during the coronavirus pandemic, the Federal Reserve in the
USA switched to a new monetary policy strategy that involves targeting an average inflation rate
of 2%. After the adoption of inflation targets, and until the coronavirus pandemic, inflation rates
declined in most countries around the world.

Background. However, as can be seen in Fig. 1(a) and (b), in the aftermath of the coronavirus
pandemic in early 2021, inflation rates started to rise dramatically in advanced and emerging
economies, respectively. In most economies, they are now far above their pre-Covid-19 levels and
central banks are flagrantly missing their inflation targets. Central banks in advanced economies
including the Federal Reserve, the European Central Bank, the Bank of England, and the Bank
of Canada did not anticipate the inflation. They thought that there would be no inflation. When
inflation appeared, they thought that it would only be temporary. Now that inflation is persistent,
and they think that it is because of supply-chain problems, higher oil prices, and tight labor
markets.

Central banks, being behind the curve in the aftermath of the coronavirus pandemic, are
now trying to fight inflation, anchor inflation expectations, and restore credibility. This involves
quantitative tightening as well as unprecedented increases in their policy rates, as can be seen
in Fig. 2(a) and (b) for advanced and emerging economies, respectively. In the USA, for exam-
ple, the Fed increased the policy rate six straight times from 0.25%-0.5% in March 2022 to
4.25%-4.5% in December 2022. In Canada, the Bank of Canada also increased its policy rate six
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Figure 1. Inflation rates (year over year) for the G7 and EM7 countries.

times, from 0.25% in March 2022 to 4.25% in December 2022. The aggressive monetary tight-
ening leads to higher interest rates and is designed to introduce slack in economies that have
changed significantly after the global financial crisis and (to a larger extent after) the coronavirus
pandemic.

One feature that jumps out from Figs. 1(a) and (b) and 2(a) and (b) is that central banks in
advanced economies were behind the curve in the aftermath of the coronavirus pandemic and
kept their policy rates at the lower bound during a period when inflation started to rise dramat-
ically. However, central banks in some emerging economies began raising policy rates ahead of
advanced economies. For example, Brazil’s central bank raised the policy rate by 75 basis points
in March 2021, over a year before central banks in advanced economies started raising rates.
This raises interesting questions about the conduct of monetary policy in advanced and emerg-
ing economies, given that the mainstream approach to monetary policy in inflation targeting
(advanced and emerging) economies is based on the new Keynesian model and is expressed in
terms of interest rate rules of the type proposed by Taylor (1993).

Recently, De Leo et al. (2022) in revisiting the question of the cyclical behavior of monetary
policy in emerging economies, argue that the conventional wisdom [originating in Kaminsky et al.
(2005) and Vegh and Vuletin (2013)] that holds that monetary policy in emerging economies
is procyclical, unlike in advanced economies in which it is countercyclical, is based on the use
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Figure 2. Policy rates for the G7 and EM7 countries.

of market interest rates (such as money market rates or Treasury rates) to proxy for the stance
of monetary policy. They argue that market interest rates can give misleading results because
they conflate monetary policy stance and (time-varying) risk premia priced in by the markets.
Using panel data for a large sample of countries, they show that the conduct of monetary policy
in emerging markets is not fundamentally different from that in advanced economies, once risk
premia and actual policy rates are separately measured.

This raises the question of how could central banks in emerging market countries shift from
procyclical to countercyclical monetary policy. It has been argued that strong economic funda-
mentals, financial sector reforms, and mostly the adoption of explicit and transparent monetary
policy frameworks such as inflation targeting facilitated the conduct of countercyclical mone-
tary policy. Under a monetary policy of inflation targeting, price stability is the primary long-run
objective of monetary policy. Inflation targeting involves several elements, including the public
announcement of numerical values of the inflation targets, an institutional commitment to price
stability as the primary, long-run goal of monetary policy, increased transparency in policymaking
(through regular communication with the public and the markets), and increased accountability
of the central bank to the public and the government for attaining its inflation objectives.
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Contribution. We investigate monetary policy behavior in advanced and emerging economies:
the G7 countries—Canada, France, Germany, Italy, Japan, the UK and the USA—and the EM7
countries—Brazil, China, India, Indonesia, Mexico, Russia and Turkey. We use quarterly time
series data for each country and focus specifically on the following questions: Do central banks
adjust their policy rates according to interest rate rules, such as the ones put forward by Taylor
(1993, 1999), responding to changes in both the inflation rate and macroeconomic conditions
such as the output gap? Is the policy rate a good measure of the stance of monetary policy or
is the stance of monetary policy best represented by money supply movements? In doing so, we
also investigate the cyclical behavior of monetary policy variables (interest rates and the money
supply) and whether the conduct of monetary policy in emerging economies is different from that
in advanced economies.

Regarding the cyclical behavior of monetary policy variables, we present a comprehensive
investigation in the context of the Kydland and Prescott (1990) methodology. In particular, we
examine the cyclical behavior of the monetary policy variables (interest rates and the money sup-
ply), using the Hamilton (2018) regression filter to extract cyclical components. We show that in
general policy rates in both advanced and emerging economies are countercyclical, but the money
supply appears to be acyclical. We also investigate the robustness of our results to the use of mar-
ket rates—money market rates and Treasury rates—and show that the cyclical behavior of market
rates is generally similar to that of policy rates.

Having established the nominal stylized facts, we next investigate the information content
of policy rates and the money supply in predicting real economic activity across advanced and
emerging economies. This is done in the context of two classes of empirical models—Granger
causality tests and a forecasting regression. We test for Granger causality running from policy
rates and the money supply to real output and investigate whether the predictive power of money
tends to be absorbed by the interest rate, as noted by Sims (1980) and Litterman and Weiss (1985).
In addition, we use a forecasting regression to ascertain whether policy rates and the money sup-
ply can help predict future levels of economic activity in advanced and emerging economies. We
also investigate the robustness of our results to data transformations (i.e., on whether the data are
in log levels or growth rates). We find that in the G7 countries interest rates are more informa-
tive for predicting real output relative to the money supply, but in the EM7 countries the money
supply is relatively more informative than interest rates.

Finally, we estimate central bank reaction functions to assess whether monetary policy acts
countercyclically or procyclically and whether it is different across advanced and emerging
economies. Since inflation targeting central banks conduct monetary policy using interest rate
rules, our reaction functions describe the endogenous response of the central bank’s policy rate
to the inflation rate and the output gap. We also allow for policy smoothing, thus addressing
the issue of significant inertia in the policymaking process around the world. Consistent with
the conventional wisdom, we find that monetary policy has generally been countercyclical in
advanced economies, but that monetary policy behavior in emerging economies does not point
to countercyclical policy.

Layout. The rest of the paper is organized as follows. Section 2 discusses the data.
Section 3 describes the Kydland and Prescott (1990) methodology and the Hamilton (2018) fil-
ter that we use in our investigation of the cyclicality of monetary policy variables. The results of
the cyclical correlation analysis are also presented in this section. Sections 4 and 6 provide an
investigation of the information content of policy rates and money supply measures in the con-
text of Granger causality tests and a forecasting regression, respectively. In Section 7, we estimate
central bank reaction functions to investigate whether central banks conduct monetary policy in
accordance with Taylor-type interest rate rules and whether the conduct of monetary policy in
advanced economies is fundamentally different from that in emerging economies. The final sec-
tion briefly concludes regarding the implications of our research for the conduct of monetary
policy in advanced and emerging economies.
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2. The data

We use quarterly time series data for each of the G7 and EM7 countries. Appendix Table A1 shows
the sample period for each country. Generally, the sample period is dictated by the availability
of the data. As shown in Appendix Table Al, for all of the G7 countries the sample period is
from 1990:q1 to 2022:q3 and for the EM7 countries the sample period is generally from 1995:q1
to 2022:q3. In general, the sample period begins a bit earlier than when inflation targeting was
adopted and includes the global financial crisis as well as the coronavirus pandemic. In this regard,
Canada adopted inflation targeting in 1991, the UK in 1992, the eurozone in 1999, the USA in
2012, and Japan in 2013. Regarding the EM7 countries, Brazil adopted inflation targeting in 1999,
Mexico in 2001, Indonesia in 2005, Turkey in 2006, and India and Russia in 2015; China is mostly
managing the quantity of money.

The data are from different sources as shown in Appendix Table A2. Our measure of out-
put is real GDP from the IMF International Financial Statistics, the OECD Monthly Monetary
and Financial Statistics, and the GlobalEconomy.com (https://www.theglobaleconomy.com). Our
measure of the money supply is the M3 monetary aggregate obtained from the IMF International
Financial Statistics, theGlobalEconomy.com, and in some cases directly from the relevant central
bank websites. We obtain the Consumer Price Index (CPI) series from the Bank for International
Settlements (BIS).

We use the monetary policy rates series recently constructed by the BIS. It is to be noted that
the information on policy rates is provided by the national central banks to the BIS, which in
turn reports the specific interest rate that each national central banks considers as the monetary
policy rate. We also use two market rates—the money market rate and the Treasury bill rate—
thus speaking to the debate on whether market rates are a good proxy for the stance of monetary
policy. In this regard, recently De Leo et al. (2022) argue that “the common practice of using
market rates, such as government bond rates, to proxy for the stance of monetary policy leads
one to draw inaccurate conclusions about emerging economies’ monetary policy cyclicality due
to inherent risk premia in those market rates.” The sources of the money market rates and the
Treasury bill rates are the IMF International Financial Statistics, the St. Louis Fed FRED database,
or national sources retrieved from Bloomberg.

3. Nominalsstylized facts

To investigate the empirical regularities of monetary policy variables in advanced and emerging
economies, we use the methodology suggested by Kydland and Prescott (1990) and Hamilton’s
(2018) regression filter to extract the cyclical components. In particular, for a nonstationary time
series, z;, with quarterly data, Hamilton (2018) suggests an ordinary least squares (OLS) regression
of z; on a constant and four lags of itself shifted 8 quarters back, as follows:

zt = Po + Pizi—s + B2zi—9 + P3zi—10 + Pazi—11 + V1.
The regression residuals, ¥,

Ve =2zt — Po — Pr1zi—s — Pazi—9 — P3zi—10 — Pazi-11
provide the cyclical component of the series. We can then investigate whether the cyclical compo-
nent of the variable that captures the stance of monetary policy (the policy rate, Ry, or the money
supply, M;) is correlated with the cyclical component of real output, ¥;.

We measure the degree of cyclical comovement by the monetary policy variable, x;, with real
output, y;, by the magnitude of the correlation coefficient:

p(xt, yrtj),  forj=—8,—4,-3,-2,-1,0,1,2,3,4,8.

where x; can be either the policy rate, R;, or the money supply, M;. The correlation coefficient,
p(xt, y¢) gives information on the degree of contemporaneous comovement. If p(x, y;) > 0, we
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Table 1. Nominal stylized facts in advanced countries
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say that x; is procyclical, if p(xt, y¢) < 0, we say that x; is countercyclical, and if p(xt, y¢) =0, we
say that x; is acyclical. The cross-correlation coefficient, p(x, y+;) for j# 0, gives information
on the phase shift of x;. If the absolute value of p(x, yt+;) is maximum for a positive, zero, or
negative j, we say that x; is leading the cycle by j periods, is synchronous, or is lagging the cycle by
j periods, respectively.

In Table 1, we report the contemporaneous and cross-correlation coefficients between the cycli-
cal component of each of the policy rates and the money supply and real output in advanced
economies. As can be seen, policy rates in advanced economies display a significant positive cor-
relation with real output, except for Japan for which the policy rate is acyclical, p(Ry, y¢) = 0.10.
Assuming that changes in the monetary policy variables reflect responses to economic events (i.e.,
intentional policy), the procyclical behavior of policy rates supports the notion that monetary
policy in advanced economies, when measured by the policy rate, is countercyclical. We also find
that policy rates are leading the cycle of real output except in Japan. However, the money supply,
although it is negatively related to real output except for France and Germany, it appears to be
acyclical except for Japan where it is weakly countercyclical with p(M;, y¢) = —0.39.

In Table 2, we report the results for the EM7 countries in the same fashion as we did for the G7
countries in Table 1. Policy rates in the EM7 countries also display a significant positive correlation
with real output and are also leading the cycle of real output, except for Brazil (p(Ry, y¢) = —0.09)
and Turkey (p(Ry, y:) = —0.10) for which the policy rate is acyclical. Also, the money supply is
acyclical in the EM7 countries except for Brazil (o(M;, y¢) = 0.36), Indonesia (p(My, y;) = 0.57),
and to a larger extent Russia (p(My, y¢) = 0.76) where it is procyclical. In general, when the stance
of policy is measured by the policy rate, monetary policy in emerging economies appears to be
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Table 2. Nominal stylized facts in emerging countries
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countercyclical and not fundamentally different from the conduct of monetary policy in advanced
economies. If, however, the stance of policy is measured by the money supply, then monetary
policy in some emerging economies appears to be procyclical and different from the conduct of
monetary policy in advanced economies.

Recently, De Leo et al. (2022) in revisiting the question of the cyclical behavior of monetary
policy in emerging economies argue that the conventional wisdom [originating in Kaminsky et al.
(2005) and Vegh and Vuletin (2013)] that holds that monetary policy in emerging economies is
procyclical, unlike in advanced economies in which it is countercyclical, is based on the use of
market interest rates (such as government bond rates) to proxy for monetary policy rates. They
argue that market rates can give misleading results because they conflate monetary policy stance
and time-varying risk premia priced in by the markets. They show that the common practice
of using market rates to proxy for the stance of monetary policy leads one to draw inaccurate
conclusions about the cyclicality of monetary policy in emerging economies.

To investigate the robustness of our results, we also use money market rates and Treasury rates
to calculate contemporaneous and cross-correlation coefficients between the cyclical component
of each of these market rates and real output in both advanced and emerging economies. The
money market and Treasury rates are from the IMF International Financial Statistics or national
sources retrieved from Bloomberg—see Appendix Table A1 for more details about the data. Unlike
De Leo et al. (2022) who use panel data for a large sample of countries from the mid-1990s onward,
with our time series data we find that the results reported in Tables 1 and 2 are robust to the use
of money market and Treasury rates. The results with the money market and Treasury rates are
available on the Appendix Tables B1 and B2.
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Table 3. Granger causality test results with data in log levels

A. G7 countries

Canada France Germany Italy Japan UK USA
Policy rate 0.001 0.006 0.003 0.019 0.000 0.498 0.123
Money supply 0.034 0.004 0.191 0.718 0.015 0.321 0.000

B. EMT countries

Brazil China India Indonesia  Mexico  Russia  Turkey
Policy rate 0.003 0.004 0.553 0.000 0.648 0.131 0.002
Money supply 0.633 0.022 0.004 0.004 0.010 0.000 0.131

Note: Numbers are marginal significance levels.

4. The information content of money

The mainstream approach to monetary policy in inflation targeting advanced and emerging
economies is based on the new Keynesian model and is expressed in terms of interest rate rules
of the type proposed by Taylor (1993, 1999). In this approach, the operating target of monetary
policy is the interest rate on overnight loans between banks and there is no role for the aggregate
quantity of money in the monetary transmission mechanism. However, in the aftermath of the
global financial crisis, central banks around the world have used unconventional monetary poli-
cies, and the use of such policies has sparked considerable debate with respect to the effectiveness
of the traditional interest rate targeting approach to monetary policy and the role of the money
supply in monetary policy and business cycle analysis.

Having established the cyclical properties of the monetary policy variables, we next perform
Granger causality tests to investigate the information content of each of the policy rate and
the money supply in predicting real economic activity in each of the advanced and emerging
economies. In doing so, we follow Bernanke and Blinder (1992), Belongia and Ireland (2015), and
Dery and Serletis (2021) and use the following regression equation:

p 9 r
ye=a+y Byit) i+ ) MPrite (1)

i=1 j=1 k=1

where y; is real output, x; is a monetary policy variable (either the policy rate, R;, or the money
supply, M;), and P; is the CPI which acts as an adjustment variable to remove the effects of general
prices from the estimates. We test for Granger causality in the context of a flexible lag structure,
optimally chosen by the Akaike information criterion (AIC) after letting each of p, ¢, and r in
equation (1) take values from 1 to 12. We report the Granger causality test results in Table 3 (using
log levels), in Table 4 (using quarterly growth rates), and in Table 5 (using annual growth rates).
Each entry in the tables represents the marginal significance level of the test statistic testing the null
hypothesis that all lags of the monetary policy variable (the x; variable in the above equation) can
be excluded from the regression, that is §; = 0, V j. Therefore, smaller p-values indicate a stronger
role for that monetary policy variable.

As can be seen in panel A of Table 3, the policy rate is informative for predicting the log level of
real GDP in the G7 countries except for the UK and the USA. Similarly, the log level of the money
supply has information content for predicting real economic activity in the G7 countries except
in the cases of Germany, Italy, and the UK. In the advanced economies, the policy rate tends to
be more informative in predicting the level of real GDP than the money supply. In the group
of the emerging economies considered, both the policy rate and money supply have considerable
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Table 4. Granger causality test results with data in quarterly growth rates

A. G7 countries

Canada France Germany Italy Japan UK USA
Policy rate 0.721 0.318 0.016 0.735 0.000 0.141 0.258
Money supply 0.053 0.008 0.926 0.816 0.022 0.309 0.001

B. EM7 countries

Brazil China India Indonesia  Mexico  Russia  Turkey
Policy rate 0.085 0.035 0.788 0.072 0.293 0.148 0.001
Money supply 0.374 0.001 0.988 0.202 0.560 0.015 0.268

Note: Numbers are marginal significance levels.

Table 5. Granger causality test results with data in annualized growth rates

A. G7 countries

Canada France Germany Italy Japan UK USA
Policy rate 0.705 0.705 0.354 0.513 0.220 0.262 0.082
Money supply ~ 0.136  0.175 0.898 0.198 0.008  0.639  0.001

B. EM7 countries

Brazil China India Indonesia  Mexico  Russia  Turkey
Policy rate 0.051 0.021 0.473 0.006 0.586 0.477 0.000
Money supply 0.164 0.038 0.162 0.015 0.891 0.006 0.560

Note: Numbers are marginal significance levels.

information content for predicting real output. While the policy rate tends to be more informative
for predicting real output in the G7 countries, we find that in the EM7 countries the money supply
is relatively more informative than the policy rate. Except for Brazil and Turkey, the money supply
Granger causes the level of output. In the case of the policy rate, we are unable to reject the null of
no causality in the case of India, Mexico, and Russia. However, in these countries (India, Mexico,
and Russia), there is a strong causal relationship between the money supply and output, suggesting
that the money supply has information content for monetary and business cycle analysis.

The finding that the money supply holds greater informational value compared to the policy
rate within emerging economies aligns with the evidence in Bui and Kiss (2021). They provide
evidence supporting the effectiveness of money supply in gauging the stance of monetary policy
across 12 emerging economies, including Brazil, Mexico, and Turkey. Our findings have signifi-
cant implications for the implementation of monetary policy in these emerging economies. They
imply that the monetary policy stance cannot be fully captured solely by interest rate policies,
particularly in economies reliant more on cash transactions than credit-based ones.

Institutional disparities between emerging and advanced economies, such as the role of govern-
mental influence in central banking decisions and a higher prevalence of cash transactions over
credit-based ones, as well as the underdeveloped financial sectors including mortgage markets,
suggest that the interest rate tool might hold less potency. Instead, the role of the money supply
becomes more crucial in assessing the stance of monetary policy in these emerging economies.
Therefore, adopting the approach of solely relying on interest rates, as commonly practiced
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Table 6. Granger causality test results controlling for the policy rate

A. GT7 countries

Canada France Germany Italy Japan UK USA

In M¢ 0.004 0.001 0.106 0.144 0.029 0.287  0.000
100x In (M¢/M¢—1)  0.052 0.002 0.811 0.815 0.009 0.270  0.000
100x In (M¢/M¢—4)  0.041 0.062 0.524 0.554 0.023 0.308  0.000

B. EMT countries

Brazil China India Indonesia Mexico Russia Turkey
In M¢ 0.140 0.010 0.005 0.177 0.015 0.000 0.194
100x In (M¢/Mi—1) 0.148 0.015 0.977 0.715 0.496 0.016 0.748
100x In (M¢/Mi—4)  0.003 0.065 0.176 0.355 0.144  0.023  0.338

Note: Numbers are marginal significance levels.

in advanced economies, might not be ideal for the stance and conduct of monetary policy in
emerging economies.

We also investigate the sensitivity of our results to alternative data transformations to assess the
Christiano and Ljungqvist (1988) argument that the results of Granger causality tests depend on
data transformations, that is on whether the data are in log levels or growth rates. In Tables 4 and 5,
we show the results with data in quarterly growth rates and annualized growth rates, respectively.
In these tables, while the money supply and real GDP are in growth rates, the policy rate is in
percentage points change. For the G7 countries, the predictive relationship between money and
economic activity remains stable in log levels and quarterly growth rates, but the information
content of annualized money growth for predicting annualized output growth significantly wanes.
On the other hand, the predictive ability of policy rates and the money supply is generally invariant
to these alternative data transformations in the EM7 countries.

Sims (1980) and Litterman and Weiss (1985) argued that in vector autoregressions with money,
output, prices, and the interest rate, causality from money to output was either nonexistent or
very weak, because the predictive power of money tends to be absorbed by the interest rate. To
investigate if the presence of the interest rate diminishes the predictive power of the money supply
or changes our conclusions in any way, we reestimate equation (1) while also controlling for the
interest rate as follows:

p q r s
yi=a+Y Byiit Y OGMij+ > WP+ Y R te 2)
k=1 =1

i=1 j=1

Again, we allow for a flexible lag structure optimally chosen using the AIC after letting each of p,
g, 1, and s take values from 1 to 12. The results are presented in Table 6 for log levels, quarterly
growth rates, as well as annualized growth rates. As can be seen in Table 6, for both the G7 and
EM?7 countries the predictive ability of the money supply is generally not absorbed by the presence
of the policy rate. In fact, in some cases, the predictive ability of the money supply improves once
we control for the policy rate. For example, in the case of Brazil, the annual money growth rate
has more information content for predicting the annual output growth rate once we control for
the policy rate; this is not the case in Table 5, as we fail to reject the null of no causality.

It is worth noting that our sample period falls in the post-1980s era, as shown in Appendix
Table A1. The post-1980s period is a period during which the money supply is generally believed to
have marginal to zero predictive power (see Friedman and Kuttner (1992)). However, as shown in
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Tables 3-6, for both the G7 and EM7 countries, the predictive power of money did not significantly
wane in the post-1980s period relative to the predictive power of the policy rate.

Finally, we investigate the robustness of the Granger causality test results to the use money
market rates and Treasury bill rates. The results are presented in Appendix Tables B3-B6 and
show that our conclusions regarding the information content of interest rates and money are
robust to the use of money market and Treasury bill rates.

5. Forecasting regressions

Another way of assessing the predictive ability of policy rates and the money supply is in the
context of a forecasting regression. We follow Caldara et al. (2016) and specify the following
forecasting regression:

h+1

Fien=a +0x+ Y BFi—i+ e (3)
i=1

where y;, is the output gap at i1 > 0 horizon in quarters. The output gap is the percentage devi-
ation of real GDP from trend, obtained using the Hamilton (2018) regression-based filter. In
equation (3), x; is one of the monetary policy variables (the policy rate, R;, or the money sup-
ply, M;). We run this regression separately for each of the policy rate and the money supply at
horizons within 2 years and present the results in Fig. 3 for the G7 countries and Fig. 4 for the
EM?7 countries. For clarity, the regression in equation (3) is not a rolling regression; instead, equa-
tion (3) attempts to predict the changes in h quarters ahead output gap using one of the monetary
policy variables at a time. For example, the value of 6 with h = (0, 2, 4, 6, 8) using the policy rate
is the contemporaneous, two-, four-, six- and eight-quarter ahead prediction of the output gap
using the current level of the policy rate. Similar interpretation applies when we instead estimate
0 at h = (0, 2, 4, 6, 8) using the money supply. In these figures, the solid line is the estimate of the
0 parameter and the shaded area is the 90% confidence interval. For each country, we show the
ability of the monetary policy variable (the policy rate or the money growth) to predict the output
gap.

For the G7 countries (see Fig. 3), we find that an increase in the policy rate significantly predicts
declines in the output gap in Germany and Japan while for the remaining countries the results are
not statistically significant at the 10% significance level. The growth in money supply produces
significant but delayed prediction of an increase in the output gap in Germany. Money growth also
has a strong forecasting ability in the USA, where an increase in money growth predicts increases
in the output gap after three-quarters. We find money growth to be negatively associated with the
output gap in Canada after a year.

For the EM7 countries (see Fig. 4), an increase in the policy rate predicts significant declines in
the output gap in Mexico and Turkey. In Brazil and China, the increase in the policy rate generates
statistically insignificant declines in the output gap. Increases in the policy rate in Indonesia and
Russia have a significant positive association with the output gap. Output growth is positively
associated with money growth in Brazil, India, China, Indonesia, and Russia, all of which are
statistically significant except in the case of India. We find a negative association between money
growth and the output gap only in Mexico and Turkey which are usually significant after a year.

This reduced-form local projection analysis shows heterogeneity across and within these two
groups (G7 and EM7) of countries in terms of the expected association between changes in the
monetary policy variable and changes in the output gap. In general, the expected negative asso-
ciation between changes in the policy rate and changes in the output gap only holds significantly
for a few countries in both groups. Money growth appears to have a stronger predictive power
particularly in the EM7 countries.
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Figure 3. Dynamic properties of policy rates and the money supply in the G7 countries.

This is consistent with the finding in Section 4 and also with prior literature, including Bui
and Kiss (2021), Vegh and Vuletin (2013), and Kaminsky et al. (2005) that the monetary policy
stance and conduct are fundamentally different in emerging economies. As already mentioned, we
believe much of the difference in the predictive powers of money and policy rates across the vari-
ous countries, especially in emerging versus advanced economies, is due to institutional disparities
such as the role of government influence in central banking decisions and a higher prevalence
of cash transactions over credit-based ones, as well as underdeveloped financial sectors includ-
ing mortgage markets. Overall, these results suggest that central bankers in emerging economies
should be considering the structure and sources of frictions within their respective economies and
the role of monetary aggregates in monetary and business cycle analysis.

We also investigate the robustness of these results to the use of money market rates and
Treasury bill rates. In Appendix Figs. Bl and B3, we forecast changes in the output gap in the G7
countries with changes in the money market rate and the Treasury bill rate, respectively. These
figures are almost identical to Fig. 3. We also produce similar graphs for the EM7 countries using
money market rates (in Appendix Fig. B2) and Treasury bill rates (in Appendix Fig. B4). Except
in the cases of China and Russia, Appendix Figs. B2 and B4 are identical to Fig. 4. For China, an
increase in the Treasury bill rate significantly predicts a decline in the output gap, but increases
in the central bank policy rate and money market rate have no such significant ability to predict
output contraction. For Russia, increases in the money market rate and Treasury bill rate signif-
icantly predict declines in output growth after a year, whereas according to Fig. 4, an increase in
the Russian central bank policy rate appears to predict an increase in output growth. In general,
and for both the G7 and EM7 countries, the forecasting results are invariant to alternative interest
rate measures.
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Figure 4. Dynamic properties of policy rates and the money supply in the EM7 countries.

6. Central bank reaction functions

In general, central banks in both advanced and emerging economies conduct monetary policy
using interest rate rules such as the ones put forward by Taylor (1993, 1999). These monetary
policy rules describe the endogenous response of the central bank’s policy rate to economic fluc-
tuations (the inflation and output gaps). We follow Smets and Wouters (2007) and Carvalho et al.
(2021) and assess whether monetary policy acts countercyclically or procyclically and if it different
across advanced and emerging economies. In doing so, we use the following policy rule that allows
for both policy inertia and persistent shocks (by including a first-order autoregressive term):

Re=pRi—1 + (1= p) [pnre + dyit] + b [1 — Fe—1] + & (4)

where R; denotes the policy rate, 7; is the inflation rate (the rate of change in the CPI), and y; is the
output gap. If the autoregressive coefficient, p, is nonzero, the policy rate adjustment to output and
inflation occurs gradually over time—see Smets and Wouters (2007) and Carvalho et al. (2021)
for more details regarding equation (4). We assume purely random (zero mean) monetary policy
shocks, &;.

Equation (4) can be written as:

Ri=01Ri—1 4+ 0 + 039 + 0411 + & (5)

where 01 = p, 0, = (1 — p)¢r, 03 = (1 — p)¢y + Pa, and 64 = —Pa. As in Carvalho et al. (2021)
and De Leo et al. (2022), we use OLS to estimate the parameters of (5) and report the estimates
(with standard errors in parentheses) in Table 7 (in panel A for the G7 countries and panel B for
the EM7 countries). We can recover the estimates of the structural parameters, p, b, é),, and ¢a

from estimates of the reduced-form parameters, él, éz, 93, and é4. As can be seen in Table 7, the
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Table 7. Estimated central bank reaction functions

Country 01 0, 03 04 R?

A. GT7 countries

Canada 0.944 (0.017) 0.049 (0.027) 0.102 (0.027) —0.038 (0.026)  0.982
France 0.962 (0.011) 0.030 (0.019) 0.018 (0.014) —0.002 (0.014) 0.992
Germany  0.946 (0.011) 0.046 (0.021) 0.040 (0.015) —0.019 (0.015)  0.992
Italy 0.957 (0.008)  —0.044 (0.033) 0.041 (0.016) —0.009 (0.016)  0.993
Japan 0.885 (0.015) 0.010 (0.004) 0.001 (0.004) —0.001 (0.004)  0.981
UK 0.959 (0.014) 0.041 (0.022) 0.036 (0.013) —0.004 (0.013) 0.992
USA 0.963 (0.015) 0.032 (0.017) 0.104 (0.025) —0.046 (0.025)  0.987
B. EM7 countries

Brazil 0.893 (0.029) 0.215 (0.061) —0.044 (0.078) 0.084 (0.077) 0.986
China 0.974 (0.006) 0.044 (0.013) 0.018 (0.011) —0.004 (0.011) 0.998
India 0.972 (0.015) 0.026 (0.017) 0.016 (0.010) —0.003 (0.010) 0.997
Indonesia  0.391 (0.069) 0.718 (0.084) —0.075 (0.077) —0.046 (0.072) 0.947
Mexico 0.749 (0.061) 0.360 (0.098) 0.029 (0.059) 0.060 (0.059) 0.977
Russia 0.847 (0.067) 0.135 (0.082) —0.153 (0.078) 0.044 (0.077) 0.923
Turkey 0.091 (0.104) 1.151 (0.161) —0.458 (0.880) 0.530 (0.864) 0.664

Note: Numbers in parentheses are standard errors.

R?s are very high, indicating that the Taylor rule describes well the conduct of monetary policy in
both the advanced and emerging countries. There are, however, qualitative as well as quantitative
differences across countries.

The estimated degree of interest rate smoothing, §, is very high and statistically significant
at the 1% level, except for Indonesia (p =0.391 with a standard error of 0.069) and Turkey
(6 =0.091 with a standard error of 0.104). It points to a significant degree of monetary policy
inertia which is also generally more pronounced in the advanced economies than in the emerging
economies. As Coibion and Gorodnichenlo (2012, p. 134) put it, “this type of inertia in mone-
tary policy implies that central bankers will move interest rates toward their desired levels in a
sequence of steps rather than in an immediate fashion as predicted by the baseline Taylor rule.”
It also implies that interest rate changes two to three quarters in the future are fairly predictable
given current information and, according to our estimates, they are more predictable in advanced
economies than in emerging economies.

There are positive estimated responses of the policy rates to the inflation rates, except for Italy
(éz = —0.044 with a standard error of 0.033). These responses are statistically significant at the
1% level for Germany, Japan, Brazil, China, Indonesia, Mexico, and Turkey, and at the 5% level
for Canada, the UK, and the USA. However, the implied (long-run) response to inflation, ¢, =
éz/(l — p),is greater than 1 only for Brazil ((137, =2.01), China (qsﬂ = 1.69), Indonesia (qB,T =1.18),
Mexico (¢, = 1.43), and Turkey (¢, = 1.27), suggesting that the Taylor principle is satisfied only
by these countries. In fact, the Taylor principle is not satisfied by any of the advanced economies,
except perhaps for the UK, as the implied responses to inflation, ¢y, are less than 1; ¢ is 0.87 in
Canada, 0.79 in France, 0.85 in Germany, 0.09 in Japan, 1.00 in the UK, and 0.86 in the USA.

Finally, regarding the estimated response of the policy rate to the output gap, 63, it is pos-
itive and statistically significant at the 1% level for Canada, Germany, Italy, the UK, and the
USA. It is also positive and significant at the 5% level for China and Russia. This suggests that
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Figure 5. Implied (long-run) response to the inflation rate.

the central banks in these countries raise their policy rate in response to improving economic
conditions, measured by the output gap, ;. In terms, however, of the implied response to the

output gap, ¢A>y = <é3 + 94) /(1 — p), we find that ¢A>y is 1.14 in Canada, 1.56 in the USA, 0.38 in

Germany, 0.74 in Italy, and 0.78 in the UK. We thus conclude that monetary policy behavior,
as captured by estimated monetary policy reaction functions, is countercyclical in the advanced
economies (except for France and Japan where it appears to be acyclical). However, we do not
find evidence of countercyclical monetary policy in emerging economies, except perhaps for
China (qASy = 0.53), consistent with the conventional wisdom that monetary policy in emerging
economies is fundamentally different from monetary policy in advanced economies.
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Figure 6. Implied (long-run) response to the output gap.

In advanced economies, monetary policy has generally been countercyclical, in the sense that
the central bank lowers interest rates and injects liquidity in the economy during a recession (when
the output gap is negative) but increases interest rates and removes liquidity during an expansion
(when the output gap is positive). In emerging market economies, however, other macroeconomic
fundamentals, including financial sector development, speculative attacks on their currencies,
and the credibility of monetary policy, have typically prevented the conduct of countercyclical
monetary policy, exacerbating the negative effects of financial crises.

In Figs. 5 and 6, we present the central bank implied responses to inflation and the output gap in
the G7 and EM7 countries, respectively, with alternative proxies for the stance of monetary policy.
Fig. 5 shows that for the G7 countries, irrespective of the indicator of the stance of monetary
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policy, the Taylor principle is not satisfied except for the UK with either the policy rate (¢ = 1.00)

or the Treasury bill rate (¢A>,, = 1.13). On the other hand, the response of central banks to inflation
in the EM7 countries is consistent with the Taylor principle regardless of the monetary policy
variable used, except in the case of Russia.

The central bank responses to the output gap are countercyclical in the advanced economies,
except for Japan; the response of the Japanese central bank to the output gap is always close to 0,

irrespective of whether we use the policy rate (qu =0.00), the money market rate (dgy =0.01), or

the Treasury bill rate (<,5y =0.02). In the case of France, for example, using the money market rate
or the Treasury bill rate as the pr1nc1pa1 monetary policy variable generates an implied response

to the output gap of d)), =0.54and ¢y = 0.64, respectively. We do find evidence of countercyclical
monetary policy in emerging economies, except perhaps for China, Indonesia, and Russia.

7. Conclusion

We are motivated by central bank responses to the rise in inflation in advanced and emerging
economies in the aftermath of the Covid-19 recession and investigate monetary policy behavior
in advanced and emerging economies. We examine the relative information content of interest
rates and the money supply in explaining key macroeconomic variations in advanced and emerg-
ing economies. We address the issue of whether the conduct of monetary policy in emerging
economies is fundamentally different from that in advanced economies. We also address the issue
of whether the common practice of using market interest rates (such as money market rates and
government bond rates), instead of policy rates, to proxy for the stance of monetary policy leads
to different conclusions regarding the conduct of monetary policy.

We use time series data for the G7 and EM7 countries and provide a comprehensive compar-
ison between interest rates and the money supply in terms of which of these better captures the
stance of monetary policy in advanced and emerging economies. In particular, we compute cor-
relations between the cyclical components of interest rates and the money supply and the cyclical
component of real output, test for Granger causality running from interest rates and the money
supply to real output, use a reduced-form local projection approach to assess the predictive abil-
ity of policy rates and the money supply, and estimate central bank reaction functions. We also
speak to the debate on whether central banks in emerging economies are different than their
counterparts in advanced economies.

We find that money market rates, government bond rates, and policy rates are procyclical in
both advanced and emerging economies, but the money supply appears to be acyclical. We find
that interest rates tend to be more informative for predicting real output in the G7 countries,
but in the EM7 countries the money supply is relatively more informative than interest rates.
Finally, we find that monetary policy has generally been countercyclical in advanced economies,
but that monetary policy behavior in emerging economies does not point to countercyclical policy.
Although there has been a shift in the conduct of monetary policy by emerging market economies
in recent years, and monetary policymaking has evolved in these countries, we conclude that these
changes have not yet facilitated the conduct of countercyclical monetary policy as an economic
stabilization tool in these countries. The conduct of monetary policy in emerging economies is
still fundamentally different than in advanced economies.
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Appendix

Table Al. Countries and sample periods

Country Sample period Observations

A. GT7 countries

e
France  1990:q1-2022:g3 131
R e e R
P SRR
pRR e oy IR
P e SR
o SRR S
e
|
e =
india  1996:q1-2022:.q3 107
P s e SR
R SRR
e e e
Eeame e SR

Table A2. Dataset

A. G7 countries

Variable Canada France Germany Italy Japan UK USA
Real GDP IFS IFS OECD OECD IFS IFS IFS
Price level FRED FRED IFS IFS IFS IFS IFS
Money supply FRED GE GE GE FRED FRED FRED
Policy rate BIS BIS/FRED BIS/FRED BIS/FRED FRED BIS BIS
Call money rate FRED FRED FRED FRED FRED FRED FRED
Treasury bill rate BL/IFS FRED FRED FRED FRED FRED IFS

B. EM7 countries

Variable Brazil China India Indonesia Russia Mexico Turkey
Real GDP IFS FRED ATL IFS GE GE IFS OECD
Price level IFS IFS IFS IFS IFS IFS IFS

Money supply FRED FRED GE FRED FRED BM FRED
Policy rate BIS BIS BIS BIS BIS BIS/BM BIS

Call money rate FRED FRED FRED FRED IFS FRED FRED
Treasury bill rate FRED FRED FRED FRED FRED FRED FRED

Note: IFS = IMF International Financial Statistics; BIS = Bank for International Settlements;
FRED = St. Louis Fed FRED database; GE = GlobalEconomy.com; BL = Bloomberg;
OECD = OECD Stats; BM = Bank of Mexico.

https://doi.org/10.1017/51365100524000105 Published online by Cambridge University Press


https://doi.org/10.1017/S1365100524000105

20

A. Serletis and C. Dery

Table B1. Nominal stylized facts in advanced countries
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Table B3. Granger causality test results with data in log levels

A. GT7 countries

Canada France Germany Italy Japan UK USA
Policy rate 0.001 0.006 0.003 0.019 0.000 0.498 0.123
Money market rate  0.002 0.802 0.002 0.034 0.000 0.550 0.123
Treasury bill rate 0.002 0.263 0.003 0.022 0.002  0.418  0.182
Money supply 0.034 0.004 0.191 0.718 0.015 0.321 0.000
B. EM7 countries
Brazil  China India Indonesia Mexico Russia Turkey
Policy rate 0.003 0.004 0.553 0.000 0.648 0.131 0.002
Money marketrate  0.005 0.001 0.496 0.000 0.580  0.295  0.000
Treasury bill rate 0.001 0.370 0.461 0.000 0.753  0.000  0.058
Money supply 0.633 0.022 0.004 0.004 0.010 0.000 0.131
Note: Numbers are marginal significance levels.
Table B4. Granger causality test results with data in quarterly growth rates
A. G7 countries
Canada France Germany Italy Japan UK USA
Policy rate 0.721 0.318 0.016 0.735 0.000 0.141 0.258
Money market rate 0.615 0.619 0.012 0.613 0.000 0.252 0.258
Treasury bill rate 0.475 0.408 0.010 0.401 0.002  0.166  0.182
Money supply 0.053 0.008 0.926 0.816 0.022  0.309  0.001
B. EM7 countries
Brazil China India Indonesia Mexico Russia Turkey
Policy rate 0.085 0.035 0.788 0.072 0.293  0.148  0.001
Money market rate 0.045 0.017 0.906 0.075 0.337 0.067 0.001
Treasury bill rate 0.258 0.191 0.702 0.082 0.224 0.001 0.422
Money supply 0.374 0.001 0.988 0.202 0.560  0.015  0.268

Note: Numbers are marginal significance levels.
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Table B5. Granger causality test results with data in annualized growth rates

A. G7 countries

Canada France Germany Italy Japan UK USA
Policy rate 0.705 0.705 0.354 0.513 0.220 0.262 0.082
Money market rate  0.687 0.715 0.355 0.571 0.103 0.333 0.082
Treasury bill rate 0.425 0.589 0.011 0.975 0962 0.208 0.075
Money supply 0.136 0.175 0.898 0.198 0.008 0.639 0.001
B. EM7 countries
Brazil  China India Indonesia Mexico Russia Turkey
Policy rate 0.051 0.021 0.473 0.006 0.586 0.477 0.000
Money market rate  0.057 0.054 0.514 0.006 0.393 0.563 0.000
Treasury bill rate 0.060 0.032 0.611 0.007 0.498 0.013 0.040
Money supply 0.164 0.038 0.162 0.015 0.891 0.006 0.560

Note: Numbers are marginal significance levels.
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Table B6. Granger causality test results controlling for the interest rate

Money market rate

A. G7 countries

Canada France Germany Italy Japan UK USA
In M; 0.004 0.002 0.161 0.170 0.033 0.379 0.000
100 In (M¢/Me—1) 0.052 0.010 0.978 0.823 0.017 0.308 0.000
100x In (M¢/Mi—4) 0.128 0.183 0.490 0.234 0.026 0.739 0.000
B. EM7 countries
Brazil China India Indonesia Mexico Russia Turkey
In M¢ 0.561 0.323 0.005 0.171 0.019 0.001 0.089
100x In (M¢/M¢—1) 0.111 0.001 0.986 0.712 0.684 0.052 0.834
100x In (M¢/M¢—4) 0.019 0.033 0.166 0.390 0.889 0.005 0.783
Treasury bill rate
A. G7 countries
Canada France Germany Italy Japan UK USA
In M¢ 0.006 0.001 0.193 0.129 0.022 0.941 0.000
100x In (M¢/M¢—1) 0.052 0.012 0.751 0.792 0.008 0.259 0.000
100x In (M¢/M¢—4) 0.130 0.204 0.604 0.199 0.009 0.737 0.000
B. EM7 countries
Brazil China India Indonesia Mexico Russia Turkey
In M¢ 0.337 0.023 0.006 0.780 0.013 0.000 0.331
100x In (M¢/M¢—1) 0.239 0.001 0.988 0.681 0.605 0.006 0.276
100x In (M¢/Mi—4) 0.000 0.088 0.159 0.382 0.961 0.000 0.141

Note: Numbers are marginal significance levels.
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Table B7. Estimated reaction functions with money market and Treasury bill rates

A. Money market rates

Country 01 I 05 04 R?

A. G7 countries

Canada 0.937 (0.018) 0.050 (0.027) 0.100 (0.027) —0.032 (0.026) 0.978
France 0.941 (0.017) 0.020 (0.026) 0.029 (0.020) 0.009 (0.020) 0.98
Germany 0.950 (0.011) 0.023 (0.020) 0.055 (0.015) —0.029 (0.015) 0.991
Italy 0.951 (0.009) —0.042 (0.040) 0.047 (0.020) —0.017 (0.020) 0.991
Japan 0.896 (0.013) 0.000 (0.004) 0.003 (0.004) —0.001 (0.004) 0.982
UK 0.954 (0.015) 0.042 (0.023) 0.039 (0.014) —0.002 (0.013) 0.991
USA 0.963 (0.015) 0.032 (0.017) 0.104 (0.025) —0.046 (0.025) 0.987

B. EM7 countries
Brazil 0.803 (0.022) 0.377 (0.050) —0.027 (0.076) 0.111 (0.075) 0.988
China 0.939 (0.010) 0.061 (0.013) 0.019 (0.010) —0.021 (0.011) 0.996
India 0.982 (0.012) 0.024 (0.022) 0.004 (0.012) 0.014 (0.012) 0.998
Indonesia 0.391 (0.069) 0.717 (0.084) —0.076 (0.078) —0.040 (0.072) 0.947
Mexico 0.769 (0.053) 0.263 (0.069) —0.005 (0.047) 0.070 (0.047) 0.977
Russia 0.927 (0.081) —0.051 (0.058) —0.229 (0.077) 0.173 (0.076) 0.813
Turkey 0.565 (0.087) 0.535 (0.125) —0.933 (0.547) 1.119 (0.535) 0.843

B. Treasury bill rates

Country 6, 6, 03 04 R?

A. G7 countries
Canada 0.940 (0.018) 0.054 (0.026) 0.106 (0.026) —0.047 (0.025) 0.98
France 0.932 (0.018) 0.035 (0.028) 0.022 (0.021) 0.015 (0.021) 0.977
Germany 0.944 (0.014) 0.051 (0.023) 0.053 (0.017) —0.029 (0.017) 0.988
Italy 0.948 (0.012) —0.044 (0.055) 0.042 (0.027) —0.010 (0.027) 0.983
Japan 0.876 (0.016) 0.004 (0.004) 0.000 (0.004) 0.001 (0.004) 0.971
UK 0.952 (0.015) 0.054 (0.023) 0.027 (0.014) 0.005 (0.013) 0.99
USA 0.957 (0.016) 0.039 (0.017) 0.088 (0.024) —0.035 (0.024) 0.986

B. EM7 countries
Brazil 0.869 (0.036) 0.254 (0.078) —0.033(0.103) 0.082 (0.102) 0.978
China 0.915 (0.024) 0.094 (0.035) 0.038 (0.026) —0.039 (0.028) 0.977
India 0.963 (0.020) 0.034 (0.023) 0.029 (0.014) —0.012 (0.014) 0.994
Indonesia 0.410 (0.068) 0.702 (0.084) —0.073 (0.078) —0.054 (0.072) 0.947
Mexico 0.732 (0.064) 0.375 (0.099) 0.014 (0.061) 0.069 (0.061) 0.974
Russia 0.970 (0.046) —0.006 (0.031) —0.045 (0.037) 0.031 (0.035) 0.949
Turkey 0.933 (0.020) 0.071 (0.022) —0.269 (0.086) 0.342 (0.086) 0.993

Note: Numbers in parentheses are standard errors.
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Figure B1. Dynamic properties of money market rates and the money supply in the G7 countries.
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Figure B2. Dynamic properties of money market rates and the money supply in the EM7 countries.
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Figure B3. Dynamic properties of Treasury bill rates and the money supply in the G7 countries.
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Figure B4. Dynamic properties of Treasury bill rates and the money supply in the EM7 countries.
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