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Using a new set of trilemma indexes for exchange rate stability, financial market openness, and
monetary policy independence, this paper first locates more than one hundred economies in the
trilemma triangle over time. Second, the paper depicts individual economies’ trilemma regimes,
defined by combinations of the three indexes, in the global map. Third, the paper tests econo-
metrically the impact of monetary and fiscal policies on key macroeconomic variables (i.e., the
real GDP growth rate gap, inflation, and their variability/volatility) under alternative trilemma
regimes. Fourth, it examines the roles of trilemma regimes in influencing the macroeconomic
variables. Econometric analysis uses a sample of 61 emerging market & developing economies
over the period 1971-2020. The two-stage least squares estimation results largely support the
Mundell-Fleming predictions made for three “corner” regimes. Monetary policy is effective in
raising the real GDP growth rate gap and its variability under the “flexible exchange rate” corner
regime, but not under the “financially open fixed rate” regime. Monetary policy is most effective
in stimulating inflation and inflation volatility under the “flexible rate” regime. Fiscal policy has a
positive impact on the GDP growth rate gap under the “flexible rate” regime and positive impacts
on inflation and variability/volatility measures under the “financially closed fixed rate” regime,
while it has no such impact under the “financially open fixed rate” regime, a somewhat surprising
finding. The “financially open fixed rate” regime has a role of achieving price stability in a
financially open economy.

1. Introduction

For macroeconomic authorities, achieving stable and low-inflation economic growth is a challenge particularly in emerging market
& developing economies (EMDESs). In a financially open economy, authorities face a constraint called the “trilemma” of international
finance (Mundell, 1963; Obstfeld, Shambaugh, and Taylor, 2005), where they can choose two out of three policy frameworks, i.e.,
exchange rate stability (ERS), financial market openness (FMO), and monetary policy independence (MPI). Simply put, they face policy

trade-offs.
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Over the past decade or two, the trilemma issue has gained attention. Many economists have explored the trade-offs based on the
trilemma theory. This paper investigates a fundamental question of how different combinations of the three trilemma choices affect the
impacts of monetary and fiscal policies on macroeconomic performance, such as output growth, inflation, and their volatilities. Are
there trilemma combinations that help the monetary and fiscal authorities in achieving stable growth and low and stable inflation?

Work by Ito and Kawai (2024a) has found that there is no particular trilemma combination that yields the best macroeconomic
performance. Although not surprising, this result calls for further analysis of identifying distinctive macroeconomic roles of trilemma
combinations. While the trilemma theory only looks into the monetary policy aspect of open-macroeconomic management, fiscal
policy can also be mobilized for macroeconomic stabilization. For example, a country with fixed exchange rates and an open financial
market is expected to have no MPI and, as a result, may face high levels of output volatility as demonstrated in the literature. However,
in reality, such a country can rely on fiscal policy for macroeconomic stabilization and may successfully mitigate output volatility.
Hence, to investigate a broader question of how an open economy is managed under a given trilemma regime, one should consider both
monetary and fiscal policies.

The traditional Mundell-Fleming model provides theoretical predictions on the effectiveness of monetary and fiscal policies for
three “corner” regimes: (i) under the “financially open flexible rate” regime, monetary policy has a positive, if transitory, impact on
output and inflation, while fiscal policy has no or weak impact; (ii) under the “financially closed fixed rate” regime, both monetary and
fiscal policies have positive impacts; and (iii) under the “financially open fixed rate” regime, monetary policy has no impact while fiscal
policy has high impact. One can examine, econometrically, the extent to which monetary and fiscal policies affect key macroeconomic
variables under alternative trilemma regimes. An important question is whether the traditional predictions hold empirically under the
three “corner” regimes and how policy impacts might vary under other trilemma regimes.

The paper is organized as follows. Section 2 provides a literature review on the trilemma concept and index, implications of the
choice of trilemma regimes for macroeconomic performance, and the effects of monetary and fiscal policies on macroeconomic
variables. Section 3 uses the new trilemma indexes developed by Ito and Kawai (2024a) and depicts the evolution of trilemma
combinations and trilemma regimes for different economies over time. Section 4 tests econometrically the impact of monetary and
fiscal policies on key macroeconomic variables (the real GDP growth rate gap, the CPI inflation rate, and their variability/volatility)
under alternative trilemma regimes and the role of trilemma regimes in influencing macroeconomic performance. Section 5 concludes
the paper.

2. Literature review
2.1. Measuring trilemma indexes

Systematic empirical investigation using the trilemma theory requires clearly measurable definitions of the three trilemma
frameworks, i.e., indexes for ERS, FMO, and MPI. Until recently, there was a paucity of metrics that would systematically measure
these. Aizenman, Chinn, and Ito (2010, 2011, 2013) constructed such metrics for the first time and Ito and Kawai (2014, 2024a) have
since developed alternative indexes.

Aizenman, Chinn, and Ito (2010, 2011, 2013) defined the three indexes in the following way, all taking values between 0 and 1.
First, the index for ERS (ERSacy) is defined by an inverse of the annual standard deviation of the monthly rate of change in nominal
exchange rates vis-a-vis the base country’s currency.! The base country is identified as the country with which a home economy’s
monetary policy is most closely linked, as in Shambaugh (2004). The index ranges between 0 and 1, with a higher value of the index
representing greater ERS. Second, the degree of FMO (FMOyx(y) is based on the de jure measure of capital account openness (KAOPEN)
developed by Chinn and Ito (2006, 2008). The Chinn-Ito index is normalized between 0 and 1, with a higher value of the normalized
index representing a more open financial market to cross-border capital flows. Finally, the index for MPI (MPIACI) is defined as
negatively related to the annual correlation of a home economy’s interest rate with the base country’s interest rate.” By construction,
the index ranges between 0 and 1, and a higher value for the index represents greater MPI.

While the quantitative approach initiated by Aizenman, Chinn, and Ito has allowed the trilemma concept to be empirically
operational for a large number of economies, their simple approach may fail to capture the subtlety of the policy frameworks. First, the
ERSj¢y index, based on the standard deviation of a simple exchange rate vis-a-vis the base country, may not reflect the reality of the
exchange rate arrangement of an economy that manages its currency value against a basket of major currencies rather than a single
base country’s currency. Second, the de jure measure of FMO4 ¢y may not reflect the actual degree of financial market openness, which
may be better represented by de facto measures based on observed volumes of cross-border capital flows or external assets and lia-
bilities. Third, the MPI4¢; index, defined by simple correlations of interest rates, may be spurious if they are not properly controlled.

To overcome these potential drawbacks, Ito and Kawai (2024a) have developed new indexes for the trilemma dimensions.” First, to

1 More precisely, it is given by ERSa¢; = 0.01/[0.01+SD(AInE,)], where E, is the home country’s nominal exchange rate against the base country.

2 This index is expressed as MPIyc; = 1 — [Corr(iy, iy)+1]/2, where i, and iy are the money market interest rates of the home and the base country,
respectively.

% The index is smoothed by applying the three-year moving average encompassing the preceding, concurrent, and following years of observations.

4 The issue of whether the de facto or de jure approach would be better to measure the degree of FMO has long been debated in the literature. For a
review, refer to Chinn and Ito (2008), Kose, Prasad, Rogoff, and Wei (2009), and Quinn, Schindler, and Toyoda (2011).

5 Detailed explanations are provided in Online Appendix L
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calculate a new index for ERS, the Frankel and Wei (1994) or Kawai and Pontines (2016) regression of a home economy’s exchange
rate movement against those of major currencies is performed and the root mean squared error (RMSE) of the regression is obtained.’
The new index, ERSi, is constructed to have an inverse relationship with the RMSE,” ranging between 0 and 1, with a higher value
indicating greater ERS. Second, a new index for FMO is defined as the sum of external assets, excluding foreign exchange reserves, and
liabilities adjusted for GDP and trade values.® It is a de facto measure, FMOjg, based on data provided by Lane and Milesi-Ferretti (2001,
2007, 2017, and updates), rather than a de jure measure. Third, an index for MPI is constructed by running three regressions for the
home short-term interest rate, comparing the extent to which the home interest rate is explained by domestic and global factors (the
home GDP gap, inflation, world GDP growth, oil prices, etc.) and the extent to which it is explained by the foreign short-term interest
rate, and examining whether the former extent is larger than the latter.’ This procedure is based on the view that economies with high
degrees of MPI should be able to set their policy interest rates for the purpose of macroeconomic stabilization in a way similar to the
Taylor rule, while economies with low degrees of MPI set policy interest rates in a way linked to foreign interest rates, as discussed by
Klein and Shambaugh (2015).

2.2. Implications of trilemma regimes for macroeconomic performance

This paper builds on the empirical literature that attempts to examine the implications of exchange rate regimes and, more broadly,
trilemma regimes for macroeconomic performance.

Baxter and Stockman (1989) found no evidence that the behavior of macroeconomic variables changed systematically between
fixed and flexible exchange rate regimes. In contrast, Levy-Yeyati and Sturzenegger (2001) observed that exchange regimes mattered
in terms of real economic performance. IMF economists (Ghosh, Gulde, Ostry, and Wolf, 1996; Ghosh, Gulde, and Wolf, Ch.6, 2002)
argued that there was a strong link between exchange rate regimes and macroeconomic performance: a fixed exchange rate regime led
to lower inflation than other regimes; output growth did not vary significantly across regimes, but per capita GDP grew slightly faster
and output volatility was smaller under flexible than under fixed rate regimes. Husain, Mody, and Rogoff (2005) found that for
developing economies with little access to international capital markets, fixed exchange rate regimes worked well, delivering low
inflation. Aghion, Bacchetta, Ranciere, and Rogoff (2009) found that economies with more developed financial markets grew faster
with more flexible exchange rates while economies with less developed financial markets grew faster with more stable exchange rates.

Aizenman, Chinn, and Ito (2010, 2011, 2013), using the trilemma indexes they constructed, found that EMDEs with greater ERS or
greater FMO tend to experience lower inflation and those with higher levels of MPI tend to experience higher inflation and lower
output volatility; and emerging economies with higher levels of ERS tend to experience greater output volatility. They considered the
effects of each trilemma dimension, but not the effects of trilemma regimes defined by a combination of the three indexes. Thus, their
empirical work did not test the roles of trilemma regimes for macroeconomic performance, such as output growth, inflation, and their
variability or volatility.

2.3. Macroeconomic impacts of monetary and fiscal policies under alternative trilemma regimes

This paper also builds on empirical studies of the effects of monetary and fiscal policies on key macroeconomic variables under
alternative exchange rate regimes or, more broadly, trilemma regimes. The classical literature is that of the Mundel-Flemming model
(Fleming, 1962; and Mundell, 1963), which provided a “trilemma” view on the effectiveness of monetary and fiscal policies for
macroeconomic management under alternative trilemma regimes, as stated earlier. Essentially, the effectiveness of monetary and
fiscal policies depends on the combination of ERS and FMO, and thus MPI as well.

Prachowny (1977), using data for Canada during fixed and flexible rate periods, found that: under fixed exchange rates, monetary
policy had no impact on real income and inflation, while under flexible exchange rates, both monetary and fiscal policies had positive
impacts. Loungani and Swagel (2001), using annual data for 53 developing countries over the period 1964-1998, found that money
growth and exchange rate changes played a far more important role in affecting inflation in countries with flexible exchange rates than

® The Frankel-Wei method is used when the Chinese renminbi (or RMB) is not considered as a major anchor currency, and the Kawai-Pontines
method is used when the RMB is considered as a major anchor currency. A severe multicollinearity problem would arise if the RMB, which
tends to follow the movement of the U.S. dollar (USD), were added to the right-hand side of the Frankel-Wei regression to estimate the weight on the
RMB in addition to those of the traditional anchor currencies (the USD, euro, U.K. pound, and Japanese yen). The Kawai-Pontines method addresses
the multicollinearity problem and yields superior and more stable and robust estimates on both the USD and RMB weights than the Frankel-Wei
method.

7 Tto and Kawai (2014, 2021) used the adjusted R? of the Frankel-Wei regression. Bleaney and Tian (2020) suggest the use of the RMSE to measure
the ERS. The new index is defined as ERSxj = [RMSE(p90)-RMSE;.]/Max[RMSE(p90)— RMSE;], where RMSE(p90) is the 90th percentile of RMSE.
An alternative way of defining ERS would be to measure exchange market pressure (market intervention or reserve changes plus exchange rate
changes) and obtain the share of exchange rate changes in exchange market pressure.

8 Itis first defined as FMO_1;, = (Total external assetsj; + Total external liabilities; — Official reserve assetsj,) x [(1/GDP) + {1/(Exportsj; + Imports;) }].
Next, assuming advanced economies (AEs) as a group have achieved full FMO as of the late 1990s, the FMO index is defined as FMOy j. = FMO_1;/
FMO_1,py, where FMO_1py is the FMO measure for AEs in the period from 1995 to 1999, which is regarded as the highest level of FMO. An
alternative way of gauging FMO would be to use the price measure by testing the covered or uncovered interest parity condition.

9 Such interest rates are defined as the weighted average of major country interest rates, using the estimated weights on major currencies obtained
from Frankel-Wei or Kawai-Pontines regressions.
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in those with fixed exchange rates. Dahalan and Jayaraman (2006) found that fiscal policy (measured by changes in government
spending) had a greater impact on real output than did monetary policy (measured by changes in net foreign assets) in Fiji, which had a
fixed exchange rate regime against a basket of currencies, for the period 1970-2002. Various authors (Corsetti, Meier, and Miiller,
2012; Ilzetzki, Mendoza, and Vegh, 2013; and Born, Juessen, and Miiller, 2013) found that fiscal multipliers were considerably larger
under fixed exchange rate regimes than under other, particularly flexible, exchange rate regimes.

Ghosh, Gulde, and Wolf (2002: Ch. 6) and Aizenman, Chinn, and Ito (2010, 2011, 2013) included monetary and fiscal policy factors
in their empirical studies but did not focus on the effects of monetary and/or fiscal policy under alternative exchange rate regimes or
trilemma regimes. This paper attempts to close this gap by econometrically testing the effectiveness of monetary and fiscal policies
under alternative trilemma regimes.

2.4. Debates on a trilemma vs. dilemma

Rey (2013, 2015) challenged the trilemma hypothesis by asserting that the free flow of capital restricts MPI even under a flexible
exchange rate regime. She found evidence that US monetary policy was transmitted to other economies through global financial cycles,
regardless of the exchange rate regime adopted, suggesting that in economies where capital moves freely, their central banks cannot
implement independent monetary policy, even under flexible exchange rates. In this case, the trilemma hypothesis transforms into a
dilemma in which the economies have to choose between FMO and MPI.

A large number of recent empirical studies support the trilemma hypothesis (Klein and Shambaugh, 2015; Aizenman, Chinn, and
Ito, 2016; Bekaert and Mehl, 2019; Obstfeld, Ostry, and Qureshi, 2019; Obstfeld, 2021; Loipersberger and Matschke, 2022), while
some studies support the dilemma hypothesis (Edwards, 2015; Passari and Rey, 2015; Hofmann and Takats, 2015; Miranda-Agrippino
and Rey, 2020). A limited number of papers support partially both (Han and Wei, 2016; Cheng and Rajan, 2020). Han and Wei (2016)
for example presented empirical findings consistent with a “2.5-lemma” or something between a trilemma and a dilemma depending
on the monetary policy stance of the center country, i.e., the US.

An important message of this debate is that, even though exchange rate flexibility enables authorities in EMDEs to insulate
themselves from global financial cycles and US monetary policy changes and set independent monetary policy for macroeconomic
stabilization, its role as a shock absorber has likely become weaker with greater FMO because global financial and monetary shocks are
transmitted through international capital flows. For this reason, authorities may wish to retain as much MPI as possible through
adopting exchange rate flexibility and/or use more than one policy, such as macroprudential measures and fiscal policy, to mitigate the
spillover effects of financial and monetary shocks on the home economy.

Studies on a trilemma vs. dilemma in the literature are mostly focused on whether monetary policy is independent or not under
flexible exchange rates, rather than on whether monetary policy is effective under flexible exchange rates. This paper attempts to fill
this vacuum by investigating whether monetary (and fiscal) policy is effective under alternative trilemma regimes, including the
“flexible exchange rate” and “financially open fixed rate” corner regimes.

3. Defining and mapping the trilemma regimes

This section utilizes the new set of indexes developed by Ito and Kawai (2024a) to define trilemma regimes, plot trilemma com-
binations for different economy groups, and map trilemma regimes for individual economies for selected years where data are
available. See Online Appendix [ for detailed explanations of how the three indexes are constructed.

3.1. Defining trilemma regimes

The most intuitive way to define trilemma regimes and illustrate their evolution for any economy is to plot the combinations of the
three indexes in a trilemma triangle and see how they move over time. To plot trilemma combinations in an equilateral trilemma
triangle with the height of unity, the sum of the three trilemma indexes must equal two. As the constructed indexes do not always sum
up to two, an adjustment is made so that the sum of the three adjusted indexes becomes exactly equal to two. As the sum of the three
indexes can be expressed as ERSxj; + FMOj: + MPIg ;. = 2Cj;, the adjusted indexes are obtained by dividing each of the original
indexes by Cj;, where subscript j denotes an economy and t a year. No previous literature, except the current authors” work such as Ito
and Kawai (2014, 2021, 2024a), has plotted the combination of the three indexes in a trilemma triangle.

A trilemma regime is defined by the location of each economy in the trilemma triangle. Fig. 1 shows such a triangle, where the
bottom, right-hand, and left-hand sides represent the highest levels of ERS, FMO, and MP]I, respectively. Starting from any one corner, a
move vertically toward the opposite side enables the achievement of a higher degree of the outcome indicated by that side. In other
words, any corner means the zero attainment and a point on the opposite side means the maximum attainment of the outcome rep-
resented by the side. The top vertex in the triangle illustrated in the figure, labeled “flexible exchange rate” is characterized by the full
extent of FMO and MPI and the zero extent of ERS (thus full exchange rate flexibility). The left bottom corner, called “financially closed
with fixed rates,” is a combination of the full extent of ERS and MPI and the zero extent of FMO (thus financially closed). The right
bottom corner, called “financially open with fixed rates,” is characterized by the full extent of ERS and FMO with no MPI. An economy
may choose any point, i.e., a corner, along a side, or inside, of the triangle, which defines a trilemma regime.

For ease of empirical investigation, Fig. 1 defines ten different trilemma regimes by first dividing the large trilemma triangle into
nine equal sized, smaller triangles, named A to I, and then adding a hexagon that includes the central triangle with the same small size
and parts of all the non-corner triangles. Smaller triangles A, E, and [ approximate the “corner” regimes, and the hexagon represents the
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Flexible exchange rate

Financially closed Exchange rate stability ~ Financially open
with fixed rates with fixed rates

Fig. 1. Definition of ten trilemma regimes.

“middle ground.”.

The division of the large triangle into nine equal sized, smaller triangles reflects the procedure of defining three levels of ERS, FMO,
and MP], i.e., high, intermediate, and low.'° For example, regime A is marked by a combination of high ERS, low FMO, and high MP]I,
which approximates the “financially closed fixed rate” corner; regime E matches the “financially open fixed rate” corner with the
combination of high ERS, high FMO, and low MPI; and regime I corresponds to the “flexible exchange rate” corner with the combi-
nation of low ERS, high FMO, and high MPI.

There are seven non-corner regimes. For example, regime B represents a combination of high ERS, intermediate FMO, and high
MPL The “middle ground” regime—depicted by the hexagon—is identified as one of the trilemma regimes on the notion that some
economies may not choose corner regimes because of their preference for mid-level combinations of trilemma indexes. Although this
regime has overlaps with the other six non-corner regimes and does not constitute an exclusive area in the triangle, it deserves
attention as a number of economies appear to adopt the “middle ground.”.

3.2. Plotting trilemma combinations for various economnty groups

Figs. 2.A and B plots trilemma combinations in trilemma triangles for illustrative purposes. Fig. 2.A indicates trilemma combi-
nations for different economy groups for three five-year periods: 1986-1990, 2001-2005, and 2016-2020. Economies are classified
into three groups, i.e., advanced economies (AEs), emerging market & middle-income economies (EMMIEs), and low-income econ-
omies (LIEs). Several interesting observations can be made.

In AEs, while various trilemma combinations are observed in the late 1980 s and early 2000 s, they moved toward higher degrees of
FMO in the late 2010 s. AEs can be classified into three types. The first type, mainly made up of Euro Area members, seeks to achieve
the “financially open fixed rate” corner. The second type pursues the “flexible exchange rate” corner. The third type sets the three
indexes at intermediate levels and does not aim for any corner. Interestingly, several AEs that had achieved the remaining “financially
closed fixed rate” corner in the early years have recently moved away from such a corner.

Emerging market & middle-income economies (EMMIEs) allow varying degrees of ERS with less FMO and greater MPI than AEs.
Looking at the first half of the 2000 s, EMMIEs can be broadly divided into two types. The first type consists of economies that maintain
high MPI under varying degrees of ERS and FMO. The second type maintains relatively high ERS and varying degrees of FMO and MPI.
In the second half of the 2010 s, all types of economies generally reduced ERS and increased FMO. Several economies especially within
the first type have maintained or moved towards the “flexible exchange rate” corner. Some economies remain at, or close to, the
“financially closed fixed rate” corner. A number of economies adopt the “middle ground.”.

Low-income economies (LIEs) exhibit patterns different from AEs and EMMIEs. LIEs have not opened up their financial markets and
appear to value ERS and MPI more highly than other economies (with the exception of Nigeria which chose the “flexible exchange rate”
corner in the 1980 s). In addition, although they tend to consider MPI as important, its levels do not seem to be as high as those in

10 This division is arbitrary, as there is no theory that determines how many regimes to consider is optimal. Dividing the large triangle into four,
nine, 16, or more equal-sized triangles is a possibility. However, dividing it into just four may fail to capture the subtlety of regimes and dividing it
into 16 or more may make the number of observations too small for many regimes. Dividing the large triangle into nine smaller triangles appears to
mitigate either risk.
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Fig. 2A. Trilemma triangles — Economies in the world by income group for three sub-periods.

EMMIEs. As a result, they are generally positioned close to the traditional “financially closed fixed rate” corner throughout the periods.
As far as the available data are concerned, there has been no LIE choosing the “flexible exchange rate” corner since the early 2000 s.
Moreover, no LIE adopts the “financially open fixed rate” corner.

Fig. 2.B depicts the evolution of trilemma combinations for selected Asian economies over the period 1975-2020. Each trilemma
combination plotted in the triangles represents the average value for the past five years, including the year indicated. The general trend
for the Asian economies is that the trilemma combinations have moved away from the “financially closed fixed rate” corner (except for
Hong Kong and Singapore which started from different points) over time by reducing ERS and increasing FMO. The ASEAN economies
have reduced the levels of ERS and maintained relatively high MPI after the Asian currency crisis but, apart from Singapore, they are
yet to achieve full FMO.

Asia’s largest economies, China, India, and Japan, have followed different trilemma combination trajectories. China has long
maintained the “financially closed fixed rate” corner by seeking high ERS and MPI with low FMO. Since the global financial crisis,
however, China has moved toward the “middle ground,” with deliberate decreases in ERS and increases in FMO. Also starting from the
“financially closed fixed rate” corner, India increased MPI while cautiously reducing ERS and raising FMO and then moved toward the
“middle ground” by somewhat sacrificing MPI in the most recent period. Japan started to gradually reduce ERS in the 1970 s after the
collapse of the Bretton Woods system and achieved high FMO by the 1990 s, realizing the “flexible exchange rate” corner. Being large
economies, China, India, and Japan have pursued relatively high levels of MPI during most of the sample period.

3.3. Mapping trilemma regimes for individual economies

Fig. 3 visually presents economies that have attained one of the three corner regimes, the “middle ground,” or the remaining non-
corner regimes in the global map for the two periods, 2001-2005 and 2016-20. There are many economies where the trilemma re-
gimes cannot be defined due to lack of data, but the figure still provides useful general trends on trilemma regimes.

The figure shows that, among the three corner regimes, the “financially closed fixed rate” corner was popular in the first period but
lost popularity in the second period, while the “flexible exchange rate” corner and, to a lesser extent, the “financially open fixed rate”
corner has gained traction from the first to the second period. In the second period, the “financially closed fixed rate” corner is selected
by only a few EMDEs (Algeria, Bangladesh, Romania, and Vietnam), and the remaining two corners are roughly equally selected. The
“flexible exchange rate” corner is adopted not only by AEs (such as Iceland, Japan, Norway, and the U.K.) but also by an increasing
number of EMDEs (such as Argentina, Brazil, Mexico, Russia, South Africa, and Turkey). The “financially open fixed rate” corner is
adopted by a number of small AEs joining the Euro Area but not by EMDEs.

The “middle ground” regime (represented by the hexagon in Fig. 1) continues to attract interest among economies. Economies like
Ecuador, Jordan, Peru, Singapore, Sweden, Switzerland, and Taiwan maintain the “middle ground” in both periods, while Russia,
Norway and others adopted the regime in the first period and China, Hungary, India, Israel, and others adopt it in the second period. As
mentioned above, China and India, two large emerging economies, adopted the “financially closed fixed rate” corner in the first period
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Fig. 2B. Trilemma triangles — Evolution for selected economies in Asia, 1975-2020.

and then moved to the “middle ground” regime in the second period. Russia moved from the “middle ground” in the first period to the
“flexible rate” corner in the second period. Other non-corner regimes are shared by a number of economies, including both AEs
(Australia, Canada, and the ROK) and EMDEs (Egypt, Indonesia, Malaysia, Pakistan, and Thailand).

4. Estimating the macroeconomic impacts of monetary and fiscal policies under alternative trilemma regimes
4.1. Specification of the estimation model

This section investigates the possible impacts of monetary and fiscal policies on macroeconomic variables under alternative tri-
lemma regimes as well as the roles of trilemma regimes in influencing macroeconomic performance in EMDEs. Especially, it attempts
to examine the impacts of monetary and fiscal policies under different trilemma regimes by using the following model:

Yit=0a+ DJ,',J’ +:Blijm +ﬂ2MPj,t—1 JFﬂng,;t L ij.t + /}4ij,t JF,Bstj,t—l +/}6D},t L4 ij,t +Xj,r,® + 0+ €j )

where y;; is one of the macroeconomic variables, i.e., the GDP growth rate gap, the CPI inflation rate, GDP growth rate gap variability,
or inflation volatility; MP;, is a measure for monetary policy; FP;. is a measure for fiscal policy; X; represents a vector of control
variables that affect the macroeconomic variables; D;; is a set of dummy variables that capture alternative trilemma regimes; and v; is a
year dummy variable. The GDP growth rate gap is the deviation of the real GDP growth rate from the potential GDP growth rate, which
is constructed via the Hodrick-Prescott filter. The CPI inflation rate is the percentage change in the CPI at the end of the year. The
variability measure is the natural log of the absolute value of the annual change in the real GDP growth rate gap,'’ and inflation
volatility is the natural log of the annual standard deviation of the year-on-year monthly rate of change in CPI. The econometric
analysis covers 61 EMDEs over the period 1971-2020.

In the estimations of the real GDP growth rate gap and CPI inflation, MP;; and FP; measures are the annual growth rates of broad
money supply and general government final consumption expenditure, respectively. In the estimations of GDP growth rate gap
variability and inflation volatility, they are the variabilities of broad money and government expenditure growth rates, respectively.
These variabilities are defined by the natural logs of the absolute changes in broad money and government expenditure growth rates,
respectively, from the previous year. To consider possible lags in policy impacts, the estimation equations add the first-lag of both

11 To compute variability, the calculation method suggested by Rother (2004) is used for several other variables whose higher frequency (like
monthly) data are difficult to obtain for a large number of economies, such as the broad money growth rate, the government expenditure growth
rate, and the GDP gap.
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policy variables to the current variables.

A vector of control variables (X; ) includes variables identified as important or relevant in the literature, such as the FDI inflow/
GDP ratio, the export growth rate, the terms of trade (TOT) growth rate or its volatility (Ghosh, Gulde, and Wolf, 2002; Aizenman,
Chinn, and Ito, 2010, 2011, 2013), the nominal effective exchange rate (NEER) growth rate or its volatility (Loungani and Swagel,
2001), trade openness (Di Giovanni and Levchenko, 2009), financial openness (Buch, Doepke, and Pierdzioch, 2005; Bekaert, Harvey,
and Lundblad, 2006, 2011; Ahmed and Suardi, 2009), the gross external debt/GDP ratio, the government expenditure/GDP ratio
(Fatas and Mihov, 2001; Andrés, Doménech, and Fatas, 2008), and the financial crisis dummy.12 Online Appendix II lists the
explanatory variables used in the six estimations, and their theoretical or expected signs in the estimation models. To capture global
common shocks, the estimations include time fixed effects (v).'>

To test the possibility that the macroeconomic impacts of monetary and fiscal policies are different across different trilemma re-
gimes, the estimation equations include trilemma regime dummies and interactive terms between trilemma regime dummies and
policy variables, i.e., D;, e MP;; and D}, e FP;;. Four trilemma regimes are considered in this estimation: the “flexible exchange rate”

12 variables used in estimations are basically obtained from the World Bank’s World Development Indicators.
13 Thus, the estimations do not consider the impact of specific global common shocks, such as US monetary policy changes and oil price hikes, on
home macroeconomic variables.
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corner regime (denoted as Flex), 14 the “financially closed fixed rate” corner regime (Closed_Fix), the “financially open fixed rate” corner
regime (Open_Fix), and the “middle ground” regime (Middle). The Middle regime here is the hexagon area in Fig. 1. One can assess the
policy impact under a certain trilemma regime by combining the estimated coefficients on current and lagged policy variables and the

interactive term. For example, the impact of monetary policy under the Flex regime can be captured by B1 + B2 + P, where B is the
estimated coefficient on the interactive term between Flex and MP;,;.

The roles of trilemma regimes in influencing the macroeconomic variables can similarly be found by combining the estimated
coefficients on the trilemma regime dummies and the interactive terms. For example, the total coefficient of the Flex regime is given by

7riex + B3 @ MP + fg o FP, where 7rex is the estimated coefficient on the Flex dummy and MP and FP are the sample averages of
monetary and fiscal policy measures, respectively, under the Flex regime.

Monetary and fiscal policy variables, given by broad money and government expenditure growth rates and their variabilities, are
possibly endogenous, affected by the GDP growth rate gap, inflation, and their variability or volatility. In addition, monetary variables
can be endogenous to the nominal exchange rate regime (Ghosh, Gulde, and Wolf, 2002). To account for the possible endogeneity
problem of monetary and fiscal policy measures (as well as a few other variables such as the TOT, NEER, FDI inflow/GDP, and the
export growth rate), the analysis utilizes the two-stage least squares (2SLS) estimation procedure. The first stage regression includes
the one-year and two-year lagged values of these possibly endogenous variables as instruments, and the specifications are different
depending on the left-hand side variable of the second stage estimation. The first-stage estimation results are reported in Online
Appendix III.

The reason the real GDP growth rate gap is chosen as an output variable is that one of the major roles of monetary policy is to
stabilize economic growth around the potential growth path rather than spurring economic growth well beyond potential growth.'®

One can identify some theoretical predictions on the impact of monetary and fiscal policies on the key macroeconomic variables
under three corner regimes: (i) the broad money growth rate (or its variability) has positive impacts on the real GDP growth rate gap
and inflation (or their variability/volatility),'® while the government expenditure growth rate (or its variability) has a weak or no
impact under the “flexible exchange rate” regime; (ii) both the broad money and government expenditure growth rates (or their
variabilities) have positive impacts under the “financially closed fixed rate” regime, and (iii) the broad money growth rate (or its
variability) has no impact while the government expenditure growth rate (or its variability) has a high impact under the “financially
open fixed rate” regime. For other non-corner regimes, it is difficult to apply specific theoretical predictions.

4.2. Estimation results and findings

Tables 1.A and B report 2SLS estimation results for the real GDP growth rate gap and the CPI inflation rate, respectively, and
Tables 2.A and B report 2SLS estimation results for the variability of the real GDP growth rate gap and the volatility of CPI inflation,
respectively.'” The explanatory variables include the broad money and government expenditure growth rates (both in Tables 1.A and
B) or their variations (in Tables 2.A and B), other factors that may explain the respective macroeconomic variables in a statistically
significant way, trilemma regime dummies, and the interactive terms between trilemma regimes and monetary and fiscal policy
measures. The total number of annual observations for 61 EMDEs over the 50-year period is 1,416, of which the Flex, Closed Fix,
Open_Fix, and Middle regime dummies apply to 251, 414, 56, and 138 observations, respectively.

Table 3 summarizes key information obtained from the regression results. More specifically, the table reports the estimated total
coefficients of monetary and fiscal policies under the respective trilemma regimes and the levels of their statistical significance when
policy interactions with trilemma regime dummies are taken into account for two models: one including each trilemma regime dummy
separately (i.e., the case of model (2), (3), (4), or (5)) and the other including all regime dummies together (i.e., the case of model (6)).
The results for these two models turn out to be very similar. Table 3 also provides information on the roles of trilemma regimes in
influencing the respective macroeconomic variables. It reports the estimated total coefficients on the four trilemma regime dummies
and their statistical significance levels by considering the interactive terms with monetary and fiscal policies,

4.2.1. Real GDP growth rate gap (deviation of the actual from the potential growth rate)

Table 1.A shows that broad money growth has contemporaneously and statistically significant positive impacts on the real GDP
growth rate gap under certain models and that its interactive terms with the Flex and Open Fix regime dummies are statistically
significantly positive and negative, respectively. Government expenditure growth has contemporaneously positive and lagged nega-
tive impacts on the GDP growth rate gap, and its interactive term with the Flex dummy is statistically significant and positive. When
interactive terms with trilemma regime dummies are taken into account (Table 3.A), the total impact of broad money growth is weakly
significant and positive and the total impact of government expenditure growth is statistically significant and positive, both only under
the Flex regime. In contrast, the total impact of broad money growth is not statistically significant under the Open_Fix regime.

14 1t should be noted that the monetary policy framework under the “flexible exchange rate” corner regime may include inflation targeting,
monetary aggregate targeting, and other not-so-well-defined frameworks. This suggests that the “flexible exchange rate” regime may include
economies which cannot control money growth and as a result experience high inflation and currency volatility.

15 The authors thank Andrew Rose for pointing out this important issue.

16 The usual monetary transmission mechanism works, that is, expansionary monetary policy leads to a lower domestic interest rate and domestic
currency depreciation, thereby stimulating both domestic and external demand and also economic growth relative to potential growth.

17 Additional estimations were also conducted for the per capita real GDP growth rate and its variation, but are not reported to conserve space.
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Table 1.A
2SLS estimation results of the real GDP growth rate gap.
Baseline Model Model Model Model All
@ (2 3 4 5) 6)
Broad money (BM) growth rate 0.024 0.015 0.024 0.025 0.022 0.009
(0.011)** (0.013) (0.012)** (0.011)** (0.011)* (0.017)
BM growth rate (t-1) —0.018 —0.022 —-0.017 —0.019 —0.017 —0.020
(0.014) (0.013) (0.014) (0.014) (0.014) (0.013)
Government expenditure (GE) growth rate 0.094 0.055 0.072 0.100 0.100 0.003
(0.052)* (0.056) (0.055) (0.053)* (0.053)* (0.066)
GE growth rate (t-1) —0.069 —0.055 —0.072 —0.069 —0.071 —0.062
(0.034)** (0.034) (0.034)** (0.034)** (0.034)** (0.035)*
Export growth rate 0.193 0.195 0.194 0.192 0.193 0.197
(0.024)*** (0.024)*** (0.024)*** (0.024)*** (0.023)*** (0.024)***
TOT growth rate 0.102 0.101 0.101 0.099 0.099 0.095
(0.052)* (0.052)* (0.053)* (0.052)* (0.052)* (0.053)*
Financial openness (In) —0.003 —0.005 —0.006 —0.003 —0.003 —0.007
(0.002)* (0.002)** (0.003)** (0.002) (0.002) (0.004)*
Financial crisis —0.029 —0.028 —0.029 —0.029 —0.029 —0.028
(0.006)*** (0.006)*** (0.006)*** (0.006)*** (0.006)*** (0.006)***
Flex —0.011 —0.014
(0.005)** (0.006)**
BM growth rate x Flex 0.026 0.031
(0.014)* (0.018)*
GE growth rate x Flex 0.287 0.332
(0.116)** (0.121)***
Closed_Fix —0.005 —0.012
(0.007) (0.008)
BM growth rate x Closed_Fix —0.006 0.010
(0.016) (0.020)
GE growth rate x Closed_Fix 0.065 0.126
(0.107) (0.112)
Open_Fix 0.015 0.010
(0.007)** (0.008)
BM growth rate x Open_Fix —0.037 —0.022
(0.021)* (0.024)
GE growth rate x Open_Fix -0.219 —0.118
(0.158) (0.165)
Middle 0.001 —0.004
(0.011) (0.011)
BM growth rate x Middle 0.004 0.018
(0.034) (0.036)
GE growth rate x Middle —-0.192 —-0.105
(0.218) (0.223)
Adjusted R? 0.19 0.20 0.19 0.19 0.19 0.20
Number of observations 1,216 1,216 1,216 1,216 1,216 1,216
Number of economies 61 61 61 61 61 61
Sample period 1971-2020 1971-2020 1971-2020 1971-2020 1971-2020 1971-2020

BM = broad money; Closed_Fix = “financially closed fixed rate” regime dummy; CPI = consumer price index; FDI = foreign direct investment; Flex =
“flexible exchange rate” regime dummy; GDP = gross domestic product; GE = government expenditure; Middle = “middle ground” regime dummy;
NEER = nominal effective exchange rate; Open_Fix = “financially open fixed rate” regime dummy; TOT = terms of trade.

Notes: (i) * p<0.10; ** p<0.05; *** p<0.01.

(ii) The BM growth rate, GE growth rate, natural log of FDI inflow/GDP, export growth rate, TOT growth rate, and NEER growth rate are the predicted
values from the first stage regression.

(iii) Time fixed effects are included in the estimation, but not reported to conserve space.

Although not reported in the paper, an additional estimation revealed that broad money growth had no statistically significant
impact on the per capita real GDP growth rate under any trilemma regime.'® The result reported in Table 1.A and that obtained from
the additional estimation are consistent with the notion that monetary policy can stabilize economic growth around the potential
growth path but does not spur economic growth, which explains why broad money growth has a positive impact on the GDP growth
rate gap, and not on the per capita real GDP growth rate. The finding supports the Mundell-Fleming prediction. However, the
observation that government expenditure growth has a positive impact on the GDP growth rate gap under the “flexible exchange rate”
corner regime but not under the “financially open fixed rate” regime is somewhat surprising in view of the Mundell-Fleming
predictions.

On the role of trilemma regimes in influencing the GDP growth rate gap, Table 3.A shows that the total coefficients are weakly

18 See the working paper version of this paper (Ito and Kawai, 2024b) for details of the regression results.
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Table 1.B
2SLS estimation results of the CPI inflation rate.
Baseline Model Model Model Model All
@ (2 3 4 5) 6)
Broad money (BM) growth rate 0.481 0.399 0.643 0.495 0.496 0.670
(0.074)*** (0.070)*** (0.091)*** (0.075)*** (0.076)*** (0.115)***
BM growth rate (t-1) 0.274 0.277 0.251 0.269 0.271 0.240
(0.071)%** (0.070)%** (0.067)%** (0.070)%** (0.070)%** (0.063)%**
Government expenditure (GE) growth rate —0.074 —0.004 —0.519 —0.083 —0.101 —0.801
(0.189) (0.193) (0.315)* (0.190) (0.196) (0.418)*
GE growth rate (t-1) —-0.167 —0.156 —0.144 —0.146 —0.166 -0.112
(0.150) (0.148) (0.146) (0.150) (0.151) (0.145)
FDI inflow/GDP (In) —-0.010 —-0.010 —0.009 —0.010 —0.011 —0.009
(0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.003)***
NEER growth rate 0.113 0.100 0.115 0.107 0.109 0.097
(0.047)** (0.039)** (0.045)** (0.047)** (0.047)** (0.040)**
Financial openness (In) 0.035 0.032 0.028 0.037 0.035 0.029
(0.008)*** (0.009)*** (0.010)*** (0.009)*** (0.008)*** (0.011)***
Financial crisis 0.041 0.038 0.028 0.039 0.042 0.030
(0.022)* (0.022)* (0.022) (0.022)* (0.022)* (0.022)
Flex —0.042 —0.036
(0.024)* (0.027)
BM growth rate x Flex 0.316 0.082
(0.186)* (0.207)
GE growth rate x Flex -0.229 0.517
(0.584) (0.690)
Closed_Fix 0.042 0.033
(0.016)** (0.016)**
BM growth rate x Closed_Fix —0.548 —0.561
(0.126)*** (0.152)***
GE growth rate x Closed_Fix 1.023 1.289
(0.364)*** (0.464)***
Open_Fix 0.019 0.017
(0.020) (0.022)
BM growth rate x Open_Fix —0.523 —0.685
(0.094)*** (0.141)***
GE growth rate x Open_Fix 0.683 1.374
(0.425) (0.525)***
Middle 0.016 0.011
(0.023) (0.026)
BM growth rate x Middle —0.250 —0.390
(0.119)** (0.159)**
GE growth rate x Middle 0.412 1.003
(0.525) (0.628)
Adjusted R? 0.49 0.50 0.53 0.49 0.49 0.54
Number of observations 1,045 1,045 1,045 1,045 1,045 1,045
Number of economies 58 58 58 58 58 58
Sample period 1973-2020 1973-2020 1973-2020 1973-2020 1973-2020 1973-2020

significant for the Middle dummies with a negative sign. That is, the “middle ground” regime tends to reduce the GDP growth rate gap.
Other regimes have no statistically significant impact.

All the additional explanatory variables exhibit the expected signs. Faster export growth and TOT growth tend to stimulate the GDP
growth rate gap, while greater financial openness and the presence of financial crisis tend to reduce it.

4.2.2. CPI inflation rate

Results in Table 1.B demonstrate that both contemporaneous and lagged coefficients on broad money growth in the CPI inflation
equation are statistically significant and positive. Interestingly, the interactive term of broad money growth with the Flex dummy is
statistically significant and positive, while those with other trilemma dummies are statistically significant and negative. Government
expenditure growth has largely negative impact on inflation, while its interactive term with the Closed Fix dummy is statistically
significant and positive.

When interactive terms with trilemma regime dummies are considered (Table 3.B), the total effect of broad money growth on CPI
inflation is significantly positive under any trilemma regime. Thus, no economy can escape from the inflationary impact of broad
money growth expansion. It turns out that the impact of broad money growth is largest under the Flex regime and smallest under the
Open_Fix regime measured by the size of the total coefficient. This result supports the Mundell-Fleming prediction that monetary policy
is most effective under the “flexible exchange rate” corner regime and least effective under the “financially open fixed rate” regime.

The total effect of government expenditure growth is to raise inflation in a statistically significant way only under the Closed Fix
regime. Thus, it is interesting to note that while broad money growth always has a positive impact on inflation under any trilemma

11
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Table 2.A
2SLS estimation results of the (log of) variability of the GDP growth rate gap.
Baseline Model Model Model Model All
@ (2 3 4 5) 6)
Broad money (BM) growth rate variability (In) 0.002 0.001 0.003 0.002 0.001 0.002
(0.002) (0.002) (0.002)* (0.002) (0.002) (0.002)
BM growth rate variability 0.003 0.003 0.003 0.003 0.004 0.004
(In, t-1) (0.002)** (0.002)* (0.002)* (0.002)** (0.002)** (0.002)**
Government expenditure (GE) growth rate variability (In) 0.011 0.011 0.009 0.011 0.011 0.008
(0.004)*** (0.004)*** (0.004)** (0.004)*** (0.004)*** (0.005)
GE growth rate variability —0.000 0.000 0.000 —0.000 0.000 0.000
(In, t-1) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
GE/GDP (t-1) 0.009 0.009 0.009 0.008 0.009 0.009
(0.003)** (0.003)** (0.003)*** (0.003)** (0.003)** (0.003)***
Gross external debt/GDP 0.003 0.003 0.003 0.003 0.002 0.003
(In, t-1) (0.001)** (0.001)** (0.001)** (0.001)** (0.001)* (0.001)**
NEER volatility (In) 0.010 0.010 0.010 0.010 0.010 0.010
(0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.003)***
Financial crisis 0.011 0.011 0.011 0.011 0.012 0.012
(0.006)** (0.006)** (0.006)** (0.006)** (0.006)** (0.006)**
Flex —0.000 0.009
(0.032) (0.034)
BM growth rate variability (In) x Flex 0.002 0.001
(0.003) (0.003)
GE growth rate variability (In) x Flex —0.002 0.001
(0.009) (0.009)
Closed_Fix 0.000 0.009
(0.020) (0.022)
BM growth rate variability (In) x Closed_Fix —0.007 —0.006
(0.003)*** (0.003)*
GE growth rate variability (In) x Closed_Fix 0.006 0.007
(0.005) (0.006)
Open_Fix —0.006 0.007
(0.038) (0.040)
BM growth rate variability (In) x Open_Fix 0.003 0.003
(0.006) (0.006)
GE growth rate variability (In) x Open_Fix —0.003 0.000
(0.010) (0.010)
Middle 0.098 0.105
(0.045)** (0.047)**
BM growth rate variability (In) x Middle 0.009 0.008
(0.005)* (0.005)
GE growth rate variability (In) x Middle 0.017 0.020
(0.011) (0.012)*
Adjusted R? 0.10 0.10 0.10 0.10 0.10 0.10
Number of observations 1,077 1,077 1,077 1,077 1,077 1,077
Number of economies 57 57 57 57 57 57
Sample period 1973-2020 1973-2020 1973-2020 1973-2020 1973-2020 1973-2020

BM = broad money; Closed_Fix = “financially closed fixed rate” regime dummy; Flex = “flexible exchange rate” regime dummy; GDP = gross do-
mestic product; GE = government expenditure; Middle = “middle ground” regime dummy; NEER = nominal effective exchange rate; Open_Fix =
“financially open fixed rate” regime dummy; TOT = terms of trade.

Notes: (i) * p<0.10; ** p<0.05; *** p<0.01.

(ii) The natural logs of BM growth rate variability, GE growth rate variability, NEER volatility, and TOT volatility are the predicted values from the
first stage regression.

(iii) Time fixed effects are included in the estimation, but not reported to conserve space.

regime, government expenditure growth has a positive impact on inflation only under the “financially closed fixed rate” regime.
The estimated total coefficients on trilemma regime dummies show that only the Open_Fix dummy has a statistically significant
impact on CPI inflation, which is negative. Essentially, the “financially open fixed rate” regime tends to reduce inflation, a benefit of
adopting this regime for authorities attempting to control inflation.
Other variables possess the expected impacts on inflation. Economies with more FDI inflows tend to have lower inflation and those
with greater financial openness, faster pace of NEER depreciation, and with more frequent financial crisis tend to experience higher
inflation.

4.2.3. Variability of the real GDP growth rate gap

Table 2.A shows that variability in broad money growth has a lagged positive effect and that in government expenditure growth has
a contemporaneous positive effect on the variability of the GDP growth rate gap. When interactive terms with trilemma regime
dummies are taken into account (Table 3.C), the total impact of money growth variability on the variability of the GDP growth rate gap

12
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Table 2.B
2SLS estimation results of the (log of) volatility of the CPI inflation rate.
Baseline Model Model Model Model All
@ (2 3 4 5) 6)
Broad money (BM) growth 0.094 0.075 0.098 0.095 0.109 0.090
rate variability (In) (0.045)** (0.045)* (0.051)* (0.045)** (0.047)** (0.059)
BM growth rate variability 0.146 0.142 0.146 0.145 0.145 0.142
(In, t-1) (0.037)*** * (0.037)*** (0.038)*** (0.038)***
Government expenditure (GE) growth rate variability (In) 0.256 0.262 0.260 0.238 0.240
(0.060)*** (0.061)*** (0.076)*** (0.061)*** (0.060)*** (0.082)***
GE growth rate variability 0.087 0.093 0.086 0.087 0.086 0.093
(In, t-1) (0.045)* (0.045)** (0.046)* (0.046)* (0.045)* (0.045)**
CPI inflation rate (t-1) 0.856 0.808 0.855 0.854 0.846 0.805
(0.317)*** (0.318)** (0.317)*** (0.315)*** (0.315)*** (0.317)**
GDP gap variability (t-1) 4.055 3.911 4.043 4.014 4.028 3.874
* (1.193)*** (1.196)*** (1.197)*** (1.190)***
GE/GDP (t-1) —0.129 —0.130 —0.154 —0.123
(0.081) (0.081) (0.084)* (0.082)
Gross external debt/GDP 0.127 0.131 0.127 0.123 0.138
(In, t-1) (0.052)** (0.052)** (0.052)** (0.052)** (0.053)*** (0.054)**
TOT volatility (In) —0.038 —0.041 —0.038 —0.041 —0.039 —0.044
(0.023)* (0.023)* (0.023) (0.023)* (0.023)* (0.024)*
NEER volatility (In) 0.318 0.290 0.317 0.308 0.314 0.284
(0.067)*** (0.074)*** (0.067)*** (0.067)*** (0.067)*** (0.075)***
Trade openness (In) -0.218 —0.207 -0.217 —0.198 —0.222 —0.196
(0.063)*** (0.062)*** (0.063)*** (0.064)*** (0.064)*** (0.065)***
Financial openness (In) —0.255 —0.292 —0.258 —0.228 —0.255 —0.265
(0.066)*** (0.072)*** (0.084)*** (0.069)*** (0.067)*** (0.106)**
Financial crisis 0.598 0.592 0.601 0.593 0.595 0.589
(0.149)*** (0.148)*** (0.150)*** (0.149)*** (0.150)*** (0.148)***
Flex 0.427 0.414
(0.854) (0.873)
BM growth rate variability (In) x Flex 0.100 0.086
(0.085) (0.091)
GE growth rate variability (In) x Flex 0.003 0.022
(0.214) (0.221)
Closed_Fix —0.132 —0.017
(0.422) (0.440)
BM growth rate variability (In) x Closed_Fix —0.015 —0.006
(0.077) (0.084)
GE growth rate variability (In) x Closed_Fix —0.020 0.006
(0.104) (0.110)
Open_Fix -0.871 —0.708
(1.753) (1.754)
BM growth rate variability (In) x Open_Fix 0.045 0.059
(0.157) (0.160)
GE growth rate variability (In) x Open_Fix —0.199 -0.171
(0.418) (0.420)
Middle 0.801 0.907
(0.917) (0.956)
BM growth rate variability (In) x Middle -0.173 —0.145
(0.100)* (0.107)
GE growth rate variability (In) x Middle 0.369 0.374
(0.264) (0.275)
Adjusted R? 0.36 0.36 0.36 0.36 0.36 0.36
Number of observations 1,038 1,038 1,038 1,038 1,038 1,038
Number of economies 55 55 55 55 55 55
Sample period 1973-2020 1973-2020 1973-2020 1973-2020 1973-2020 1973-2020

is statistically significant and positive under the Flex and Middle regimes, but not under the Open Fix regime, and the total effect of
government expenditure growth variability is statistically significant and positive under the Closed Fix and Middle regimes. These
results are largely consistent with the Mundell-Fleming predictions.

The total effects of trilemma regime dummies indicate that no regime has a statistically significant impact on the variability of the
GDP growth gap.
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Table 3
Summary of the estimated total coefficients.
Model A. Real GDP growth rate gap  B. CPI inflation rate C. Variability of real GDP growthrategap  D. Volatility of CPI inflation rate
2)-(5) (6) 2-(5 6) (2)-(5) 6) (2)-(5) 6)
Monetary policy impact (total)
Flex 0.020% 0.020* 0.963*** 0.962%*** 0.006** 0.006** 0.317%** 0.318***
Closed Fix  0.000 —0.001 0.301%** 0.307*** —0.001 —0.001 0.229%** 0.226%**
Open_Fix —-0.030%)  —0.030% 0.213** 0.200%* 0.008% 0.008% 0.286* 0.291*
Middle 0.008 0.007 0.506%** 0.513*** 0.013** 0.013** 0.081 0.088
Fiscal policy impact (total)
Flex 0.286** 0.273%** —0.143 —0.139 0.010 0.010 0.356* 0.354*
Closed_Fix 0.064 0.067 0.594* 0.663* 0.015%** 0.015%** 0.328%*** 0.339%**
Open Fix  —0.189 -0.177 0.857% 0.875% 0.008 0.008 0.149 0.162
Middle -0.163 —0.164 0.605 0.571 0.028** 0.028** 0.693%** 0.707%%*
Trilemma regime dummy (total)
Flex 0.003 0.005% —0.005 -0.015 0.001 0.001 0.123% 0.060
Closed_Fix —0.003 —0.005% —0.004 0.000 0.002 0.001 —0.005 —0.021
Open_Fix 0.000 0.001 —0.026*** —0.050%** —0.005 —0.004 —0.223* -0.236%)
Middle —0.005* —0.006 —0.002 —0.015 0.003 0.005%) —0.084 —0.075
Closed_Fix = “financially closed fixed rate” regime; Flex = “flexible exchange rate” regime; Middle = “middle ground” regime; Open_Fix =

“financially open fixed rate” regime.

Notes: (i) Columns (2)-(5) in monetary and fiscal policy impacts (total) report the estimated total coefficients on monetary as well as fiscal policy
measures and their significance levels when the regression equation includes only one of the trilemma regime dummies and its interactive terms, i.e.,
the case of model (2), (3), (4), or (5) in Table 1.A through Table 2.B. Columns (6) report the estimated total coefficients on monetary as well as fiscal
policy measures and their significance levels when the regression equation includes all trilemma regime dummies and their interactive terms, i.e., the
case of model (6) in Table 1.A through Table 2.B.

(ii) Trilemma regime dummy (total) reports the estimated total coefficients on each trilemma regime dummy and its statistical significance level,
assuming that policy measures take on values corresponding to their sample averages under the respective trilemma regimes.

(iii) *) p<0.20; * p<0.10; ** p<0.05; *** p<0.01.

Economies with a larger government size, higher gross external debt as a ratio of GDP, greater NEER volatility, and more frequent
financial crisis tend to experience higher variability in the GDP growth rate gap.'’

4.2.4. Volatility of the CPI inflation rate

Table 2.B affirms that variabilities in broad money and government expenditure growth, both current and lagged, have statistically
significant positive impacts on inflation volatility under all specifications. When the interactive terms with trilemma regime dummies
are included in calculations (Table 3.D), the total effects of variabilities in broad money and government expenditure growth on
inflation volatility are statistically significant under all trilemma regimes except the Middle regime and the Open Fix regime, respec-
tively. The observation that money growth variability has a significant positive impact on inflation volatility under both the Flex and
the Open_Fix regimes presents a mixed result from the perspective of the Mundell-Fleming prediction.

The total coefficients on regimes show that only the Open_Fix regime has a statistically significant, negative (though relatively
weak) impact on inflation volatility. This means that the “financially open fixed rate” regime exerts a stabilizing impact on inflation
volatility, confirming again the benefit of the regime.

Economies with higher rates of inflation, larger GDP gap variability, higher gross external debt, greater NEER volatility, and more
frequent financial crisis tend to experience greater inflation volatility. Economies with a larger government, greater TOT volatility, and
higher trade and financial openness tend to experience lesser inflation volatility. The negative impact of government size is an expected
outcome, while the negative impact of TOT volatility is counterintuitive.

5. Concluding remarks

For macroeconomic authorities, achieving stable and low-inflation economic growth is a challenge particularly in EMDEs. They
need to pay attention to the “trilemma” of international finance, where they can choose only two out of three policy frameworks, i.e.,
ERS, FMO, and MPI.

Using a new set of indexes for ERS, FMO, and MPI developed in the authors’ most recent work (Ito and Kawai, 2024a), the paper has
first located more than one hundred sample economies in the trilemma triangle over time. The paper has also depicted individual
economies’ trilemma regimes, focusing on the three “corner” regimes as well as the “middle ground” regime, in the global map. The
results demonstrate that both AEs and EMDEs have generally moved toward greater exchange rate flexibility and financial market
openness over time, with some exceptions. Today, the number of economies adopting the “flexible exchange rate” corner regime is

19 The positive impact of government size on growth rate gap variability is somewhat counterintuitive, as economies with a larger government are
expected to have more room for macroeconomic stabilization through automatic stabilizer effects. The positive impact observed here may imply that
economies with a large government tend to resort to active, often procyclical, policy especially considering that the estimation covers only EMDEs.
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rising. On the other hand, no AE adopts the “financially closed fixed rate” corner regime. While a group of Euro Area member countries
have adopted the “financially open fixed rate” corner regime, the number of EMDEs choosing this regime is limited. Many economies
maintain trilemma regimes other than the three corners, including the “middle ground.”.

The paper has tested econometrically the effectiveness of monetary and fiscal policies in achieving macroeconomic stabilization
under alternative trilemma regimes as well as the role of trilemma regimes in influencing macroeconomic performance, for a sample of
61 EMDE:s over the period 1971-2020. To account for the possible endogeneity of monetary and fiscal policy variables (as well as a few
other variables), the analysis has utilized the 2SLS estimation method. An important question is whether the impacts of monetary and
fiscal policies are consistent with Mundell-Fleming predictions under the three corner regimes.

The estimation results mostly support the Mundell-Fleming hypothesis. Monetary policy is effective in positively affecting the GDP
growth rate gap, CPI inflation, GDP growth rate gap variability, and inflation volatility under the “flexible exchange rate” corner
regime, while it is not or much less effective under the “financially open fixed rate” corner regime, both consistent with the Mundell-
Fleming predictions. Evidence is found for an increase in broad money growth to raise the GDP growth rate gap, but not the per capita
real GDP growth rate, consistent with its role to stabilize economic growth around the potential growth path. Broad money growth
expansion stimulates inflation under any trilemma regime, with the largest inflationary impact under the “flexible rate” regime and the
least effect under the “financially open fixed rate” regime, again consistent with the theoretical prediction. Greater variability in
monetary policy leads to larger variability in the growth rate gap under the “flexible rate” regime, but not under the “financially open
fixed rate” regime, and also leads to larger inflation volatility under the “flexible rate” regime than under the “financially open fixed
rate” regime.

Fiscal policy, defined by government expenditure growth and/or its variability, is also effective under the “flexible rate” regime (in
raising the GDP growth rate gap and inflation volatility), under the “financially closed fix rate” regime (in stimulating inflation, growth
rate gap variability, and inflation volatility), and under the “middle ground” regime (in enlarging growth rate gap variability and
inflation volatility). Fiscal policy is not effective under the “financially open fixed rate” regime, which is a somewhat surprising
finding.

Finally, some trilemma regimes have been shown to exert direct influences on macroeconomic performance. For example, the
“middle ground” regime has a weakly negative effect on the GDP growth rate gap. The “financially open fixed rate” corner regime
reduces both inflation and inflation volatility, a desirable feature for authorities aiming to achieve price stability in a financially open
economy.

More research is needed to deepen the understanding of the impacts of monetary and fiscal policies and the roles of trilemma
regimes. Monetary and fiscal policy impacts on EMDEs may be compared with those on AEs. Other monetary and fiscal policy in-
struments such as the monetary base, the short-term interest rate, and the structural primary balance as a share of GDP may be
considered. Alternative ways of measuring trilemma regimes may be explored. Impacts of monetary policy under the “flexible ex-
change rate” corner regime may further be examined for economies with inflation targeting, monetary aggregate targeting, and other
frameworks.
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