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What are the effects of macroprudential policies on
macroeconomic performance?*

Macroprudential policies are designed to make financial crises less likely or less severe. At the
same time, they might also curb output growth by dffecting credit supply and investment. Using
data for a panel of 64 advanced and emerging market economies, this special feature investigates
empirically the effects of macroprudential policies on long-run economic performance. We find
that countries that more frequently use macroprudential tools, other things being equal,
experience stronger and less volatile GDP growth. These effects are influenced by each economy’s
openness and financial development. Finally, we find that non-systematic macroprudential
interventions tend to be detrimental to growth.

JEL classification: G10, G21, 016, O40.

Long before the term even existed, macroprudential policies were used to address
financial stability concerns, particularly among emerging market economies (EMEs).
Their popularity has greatly increased in recent years, especially during and after the
Great Financial Crisis (GFC) of 2007-09. Yet our understanding of these policies, and
their effects on macroeconomic performance, is still open to debate. For example,
while the use of macroprudential policies is typically motivated by the need to contain
systemic risk and thus contribute to macroeconomic stability (IMF-FSB-BIS (2011,
2016), Galati and Moessner (2017)), it has also been suggested that these policies
could harm economic activity (Sanchez and Réhn (2016)).2

Macroprudential interventions should be judged primarily on whether they
reduce the occurrence of financial crises, their ultimate goal. Alas, measuring this
capability remains an elusive task, given the relative infrequency of crises, and the
difficulty of precisely attributing them to fundamental factors. One possible way of
assessing the effectiveness of macroprudential policies is to evaluate their impact on
economic growth and its volatility over the long term. These two measures of
effectiveness are closely linked to economic well-being, and could thus be seen as a
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See also Fender and Lewrick (2016) for a cost-benefit analysis of Basel III reforms.
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desirable by-product of properly conducted macroprudential policies. Furthermore,
from an ex post perspective, financial crises would entail higher macroeconomic
volatility. In other words, “[a] resilient economy absorbs exogenous shocks and
recovers quickly” (BIS (2016)). Any assessment of macroprudential policies from this
perspective should consider the potential of an intertemporal trade-off between
growth and volatility. But, despite the growing body of research on the effectiveness
of macroprudential policies on bank risk and lending,® the econometric evidence for
their impact on long-run growth is still limited.

Using data for a panel of 64 advanced and emerging market economies, this
special feature investigates empirically the link between macroprudential policies and
economic performance as measured by output volatility and growth over a five-year
period. We find, first, that the more a country uses macroprudential policies, the
higher is the growth rate of its per capita GDP and the less volatile its GDP growth, ie
we find no evidence of a trade-off. Second, the beneficial effects of macroprudential
policies on output growth and volatility are found to depend on the economy's
degree of openness and financial development. For economies that are either very
open or very financially developed (but not both), macroprudential policies tend to
be less effective. On the other hand, with a sufficiently high degree of development
and openness, macroprudential measures gain in effectiveness. The composition of
the market for financial intermediation and the degree of foreign competition could
play a role in generating these results (eg Cerutti et al (2017a)). Finally, we find that
the non-systematic part of macroprudential interventions — that is, the part not
explained by fundamentals — appears to hamper growth.

The rest of the article consists of five sections. The first presents the main
channels through which macroprudential policies could affect output growth and
volatility. The second section reviews the main characteristics of macroprudential
tools and presents some stylised facts. The third section empirically tests the effects
of macroprudential tools in moderating business cycle fluctuations and enhancing
real output growth. The fourth estimates the role of non-systematic macroprudential
policies on macroeconomic performance. The last section summarises the main
results.

How can macroprudential policies affect output growth and
volatility?

Macroprudential policies are typically designed to increase the financial system'’s
resilience, thus reducing the systemic risks arising from financial intermediation.

It could be argued that macroprudential policies may succeed in shoring up
macroeconomic stability but only at the cost of excessively curbing economic activity
and long-term growth. In other words, there is a trade-off between stability and
sustainable prosperity. But it might also be that no such trade-off exists: that is, more
stable economies could better sustain and foster economic growth. This perspective

3 Agénor and Pereira da Silva (2017) study the impact that regulatory constraints arising from

macroprudential policy may have on the risk-taking incentives of financial intermediaries, and how
this might lead to suboptimal levels of lending.
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is especially relevant from a policy viewpoint. Which of these perspectives will emerge
in the data will depend, among other things, on how stabilisation is pursued.*

A number of papers have explored empirically how volatility could affect growth,
and how different policies shape this relationship.> While earlier research found a
negative link between volatility and growth (eg Kormendi and Meguire (1985), Ramey
and Ramey (1995)), more recent evidence suggests that it is not volatility itself, but
rather policy-induced volatility that appears to hamper growth (Fatds and Mihov
(2012)). On the monetary policy side, for example, Aghion et al (2012) find that
countercyclical monetary policy can increase labour productivity at the industry level.
Similar evidence emerges for fiscal policy. In particular, Aghion et al (2014) find that
procyclical fiscal policies reduce growth, while countercyclical fiscal policies appear to
boost it. In other words, properly conducted fiscal policy can support growth by
smoothing the business cycle. Moreover, they find that financial factors (credit
constraints, competition in the financial sector etc) are key elements in the
transmission channel linking fiscal policy to growth.

The analysis of the link between macroprudential policies and growth has
received less attention so far. Currently, the costs and benefits of specific
macroprudential tools, such as countercyclical capital buffers or dynamic provisioning
for banks, are the subject of vigorous debates between policymakers, industry
representatives and academics. The main focus is on the possible short-term impact
on lending margins and quantities (Jiménez et al (2016), Drehmann and Gambacorta
(2012)). That said, poorly designed macroprudential policies, by limiting the ability of
the market to freely allocate financial resources, could in principle reduce efficiency,
eventually hampering economic growth.®

However, macroprudential measures could also boost growth. After all, they are
designed to increase the financial system’s resilience and tame the financial cycle
(BCBS (2010)). Moreover, macroprudential tools can mitigate the adverse effects of
capital flow volatility on economic growth (Neanidis (2017)) by encouraging the
build-up of buffers (IMF (2017)). We can think of at least two channels through which
macroprudential policies could be conducive to higher long-term growth. First,
macroprudential policies can limit (if not prevent) the occurrence of financial crises,
which are typically followed by slow recoveries and long periods of low productivity.
Second, to the extent that macroeconomic (and financial) volatility reduces growth
(as discussed above), and to the extent that macroprudential policies reduce such
volatility, macroprudential policies should be positively linked to longer-term growth.

4 It has been argued that low volatility for long periods of time does not necessarily mean that financial
imbalances are not building up, and that this “can lull policymakers into a false sense of security”
(Borio and Drehmann (2009)). For example, Borio (2011b) suggests that “after all, the seeds of the
global financial crisis were sown during the Great Moderation.”

> One channel through which volatility could affect growth runs through investment decisions (Dixit
and Pindyck (1994), Aghion et al (2010)).

6 Angelini et al (2014) point out that even countercyclical macroprudential policies, which dampen
macroeconomic volatility by restricting banking activity in the boom phase, could have a negative
impact on the steady state level of output and investment. Evaluating the effects of recent changes
of regulation more generally, Elliott et al (2012) and Elliott and Santos (2016) point to the
quantitatively small negative effects of Basel III regulation on GDP growth. See also MAG (2010a,b,
2011).
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Some evidence on macroprudential policies

We base our analysis on the macroprudential data collected by Lim et al (2011, 2013),
Kuttner and Shim (2016) and Cerutti et al (2017b), who between them counted 1,149
macroprudential policy actions adopted in 64 countries in the period 1990-
2014.7 Graph 1 summarises these data and highlights the different degree of activism
between advanced and emerging market economies (left- and right-hand panels,
respectively), as well as before and after the GFC (red and blue bars, respectively).
Macroprudential activism is clearly greater among EMEs across the whole sample
than among advanced economies, and has increased over time across both
groups.® Graph 1, furthermore, provides clear evidence of a sizeable heterogeneity
across countries, and also within each group, that does not appear to be simply
explained by size, openness, regional or other factors, a point to which we will return
at the end of this article.

The heterogeneity across countries of tools, institutional settings and experience
with macroprudential policies has motivated researchers to develop a detailed
characterisation of these policies.® In particular, provided that financial stability can
be seen as the overarching goal of macroprudential policy tools, specific measures

Policy activism varies between countries!
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1 The sample covers 1,149 macroprudential policy actions adopted in 64 countries (29 AEs and 35 EMEs). The database is constructed using
information in Cerutti et al (2017b), Kuttner and Shim (2016) and Lim et al (2011, 2013). Data for the pre-crisis period cover the 1990-2007
period, while the post-crisis period refers to 2008-14.

Sources: IMF; BIS; authors’ calculations.

As our various macroprudential data sets cover different periods, we used Cerutti et al (2017b) only
for the years 2013 and 2014. We checked the robustness of our results by considering different
approaches to merging the data and by using imputation methods to merge the data for the years
2013 and 2014. The virtually identical results are available upon request from the authors.

Activism across EMEs displays a marked upward trend, which might have reached its peak around
the time of the GFC. See Altunbas et al (2017) for a more detailed description.

See Demirgli¢-Kunt et al (2013) for an overview. In response to the paucity of macroprudential data,
the G20 in 2009 promoted the Data Gaps Initiative (IMF-FSB (2009); see also Buch (2017)).
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Use of macroprudential instruments®
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1 The sample covers the period 1990-2014. Macroprudential tools for resilience include (a) capital-based instruments (countercyclical capital
requirements, leverage restrictions, general or dynamic provisioning) and (b) liquidity requirements. Cyclical macroprudential tools include
(c) asset-side instruments (credit growth limits, maximum debt service-to-income ratio, limits to banks’ exposures to the housing sector as a
maximum loan-to-value ratio); (d) changes in reserve requirements; and (e) currency instruments (variations in limits on foreign currency

exchange mismatches and net open positions).

Source: Authors’ calculations.

tend to be motivated by specific objectives. Borio (2011a) and Claessens et al (2013),
for example, classify commonly used policy tools according to the goals for which
they might be best suited. Macroprudential tools whose main objective could be
enhancing the resilience of the financial sector include (a) capital-based instruments
(countercyclical capital requirements, leverage restrictions, general or dynamic
provisioning) and (b) liquidity-based requirements.

Instruments that, in addition, would be better suited to smoothing the credit cycle
would include (c) asset-side instruments (credit growth limits, maximum debt service-
to-income-ratios, limits to bank exposures to the housing sector such as maximum
loan-to-value ratios); (d) changes in reserve requirements; and (e) currency
instruments (limits on foreign currency exchange mismatches and net open
positions).

Interestingly, only one quarter of the measures were aimed at directly increasing
the financial sector’s resilience. These include measures that set or adjust capital,
liquidity or provisioning requirements (Graph 2, left-hand panel). By contrast, the vast
majority of measures were intended to smooth the cycle — ie they were used
countercyclically to mitigate an expected credit boom or credit crunch. More than
half involve changes in reserve requirements. Overall, 60% of the interventions were
intended to tighten financial conditions (Graph 2, centre panel). Of all the
macroprudential measures adopted, 80% were taken by EMEs (Graph 2, right-hand
panel).

It is important to note that since “macroprudential measures” typically affect the
cost of credit, some of them could equally well be described as “non-interest rate
monetary policy tools” (Kuttner and Shim (2016)). This alternative classification could
appear particularly apt for reserve requirements, which have traditionally fallen within
the toolbox of monetary policy instruments, both among EMEs and among advanced
economies (see eg Friedman (1990)). Identifying the precise motivation (monetary
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policy vs macroprudential) behind these interventions is very difficult, in particular
across 64 heterogeneous countries. To address this issue, our data set adopts surveys
to exclude interventions that were not explicitly motivated by macroprudential
objectives (Cerutti et al (2017a)). But, in any event, the key aspect we seek to uncover
is whether or not these measures can be aimed at increasing macroeconomic stability,
and whether they operate through the credit channel, quite independently of the
specific label.

An important limitation of the available data set is that it does not quantify the
size of the adjustments and refers only to their frequency.’® Mindful of this limitation,
we try to build our inference in two steps. First, we use the observed frequency of
macroprudential decisions as an explanatory variable for output growth and its
volatility. The result could be due either to systematic (and one hopes sensible)
policies, or to more erratic components, or to both. Thus, in a second stage, we try to
isolate the non-systematic component of macroprudential policy interventions, and
estimate its contribution to growth. We believe that these two complementary steps
can shed some light, albeit tentatively, on the link between macroprudential
“activism” and macroeconomic performance.™

With this caveat in mind, we provide in Table 1 some first-pass evidence on the
relationship between macroprudential tools, per capita GDP growth and its volatility.
The table divides the sample of 64 countries into those that are more active in the
use of macroprudential tools and those that are less active. The split is based on an
index of activism that counts the number of macroprudential measures activated in
the period 1990-2014. A country is considered “more active” if the total number of
macroprudential measures is above the median for the whole sample. The data
suggest that countries which used macroprudential tools more frequently are also
those that experienced (i) an average GDP per capita growth that is 1 percentage
point higher than that of other countries over the sample period (the results are the
same for simple real GDP growth); (ii) higher output volatility; and (iii) higher overall
output growth, even after controlling for this higher volatility.

This evidence is only suggestive. The rest of this article analyses these
relationships more rigorously through econometric models that attempt to measure
the impact of macroprudential policies after accounting for other relevant factors.

1 In general, knowledge of the frequency of policy decisions (eg monetary or fiscal) by itself would not
reveal much about the links between policy and economic outcomes. For example, frequent policy
interest rate changes could be due to frequent changes of the underlying fundamentals, or to erratic
policy decisions — two alternatives with economic implications that are likely to be opposite. With
sufficient data at hand, one could hope to disentangle the two cases, and thus sharpen the inference
on the economic implications of policy. But this is not feasible with our data set.

11 Different systematic policies can, of course, deliver very different outcomes. In an interconnected
world, furthermore, it is the combination of policies across countries that determines the outcome —
for example, whether or not countries take an inward-looking perspective. In relation to
macroprudential policies, Agénor et al (2017) provide two theoretical characterisations of policies
(cooperative and non-cooperative) with strikingly different outcomes. Empirically, we are bound to
focus our attention on the identification of actual policies as opposed to describing alternative
hypothetical outcomes.
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Activism in the use of macroprudential policies and macroeconomic

performance! Table 1
(a) More active countries (b) Less active countries Test difference of effects
Variables Mean Mean between groups of countries
(std error) (std error) Ho: (@) — (b) # 0
GDP per capita growth 0.028 0.016 0.012***
(0.001) (0.001) (0.001)
Output volatility (SD) 0.041 0.033 0.007***
(0.000) (0.000) (0.000)
GDP per capita growth/SD 0.849 0.643 0.206***
(0.042) (0.040) (0.058)

1 Averages over the period 1990-2014. This table divides the sample of 64 countries into those that are more active in the use of
macroprudential tools and those that are less active. The split is based on an index of activism that counts the number of macroprudential
policies activated during the period 1990-2014. A country is considered “more active” if the sum of the total macroprudential measures is
above the median for the whole sample. As more than one country has the same median level, we split the countries into 34 “more active”
countries and 30 “less active” countries. The macroprudential measures are summed over the following categories over the period 1990-
2014: capital-based instruments, liquidity-based instruments, asset-side instruments, reserve requirements and currency instruments.

Source: Authors’ calculations.

Macroprudential policies, finance and economic
performance

Panel data analysis can help us derive more precise conclusions about the link
between growth, macroeconomic volatility and macroprudential policies. We need to
be careful in controlling for unobserved factors, whether across countries or time-
varying, that might have an influence on the level and volatility of growth not
captured by our set of observable variables. And we need to correct for possible
reverse causality, ie that a country might choose to implement certain
macroprudential policies in response to growth and volatility.

To account for possible unobserved factors we use country and time fixed effects,
while we treat the reverse causality problem by using the dynamic Generalised
Method of Moments (GMM) panel methodology (see eg Arellano and Bond (1991)
and Blundell and Bond (1998)). More precisely, we follow the modelling approach of
Beck and Levine (2004), adapting it to study the link between output growth/volatility
and the use of macroprudential tools.

Our baseline econometric model is the following:
Yi,t = Yi,t—l + 5MaPl-‘t + ﬁFDi,t + ]/OPENi't + VFDi,t * MaPi,t + /lMaPi‘t * OPENi’t +
ZFDi,t * OPEN,:'t + gFDi,t * MaPL-'t * OPENi't + (J)’X,:‘t + ni + Gt + ‘gi,t (1)

where the dependent variable Y;, is either the five-year (non-overlapping) standard
deviation of real per capita GDP growth (cAy;,) or the five-year (non-overlapping)
average real per capita GDP growth (Ay;,), and { and t represent country and time
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period respectively.’> The key variables in the specification are macroprudential
activism (MaP, given by the logarithm of the five-year sum of the number of changes
in MaP measures in a given country),*? indicators of financial development (FD, taken
from Sahay et al (2015)),** and openness (OPEN, where we use the Chinn and Ito
(2006) index). The regressions also include interactions of these three variables. We
estimate the equation for three measures of MaP;: the total for all tools, resilience-
oriented measures, and cyclically oriented measures. Xit includes a set of control
variables, while n; are country fixed effects (taking care of the unobserved
heterogeneity) and 9, is a time fixed effect, aimed at taking care of unobserved time-
varying factors common across countries. Control variables include an index for
independence of the supervisory authority (Barth et al (2004)), which indicates the
degree to which the supervisory authority is able to make decisions independently of
political considerations (the index ranges from 0 to 1, with higher values indicating
greater independence). This index could be interpreted as a proxy for policy
constraints, akin to that used by Fatas and Mihov (2012). Other control variables are
the average number of years of schooling (in logs), government consumption (in
logs), the inflation rate, the real interest rate, the effective exchange rate and a
financial crisis dummy.t>

The regression results suggest that more frequent use of macroprudential
measures tends to reduce economic volatility (Table 2, left-hand part, column I).
Measures targeting resilience seem to be relatively more effective (compare the size
of the coefficients in columns II and III). This suggests that, controlling for reverse
causality, macroprudential policies tend to promote a more stable macroeconomic
environment.

Key structural features of the economy — openness and financial development in
particular — also appear to influence the impact of macroprudential measures. For

The results presented in this paper are based on annual GDP data. An appendix, available from the
authors on request, reports results based on quarterly GDP data. Using quarterly data does not affect
the results qualitatively, although there are some quantitative differences. The case for using
quarterly data was particularly strong for the calculation of output growth volatility, given the short
window (five years). Yet the comparison of annual and quarterly data suggests that annual data are
more reliable for a number of EMEs, especially in the early part of the sample. Bekaert and Popov
(2012), in a growth/volatility analysis involving many countries, made the same choice. Furthermore,
they opted for a five-year window to calculate GDP growth moments, as we do in this paper.

The logarithm helps reduce the effect of tail observations. Our results are robust to alternative
specifications, including a specification in levels and a specification that reduces tail observations by
winsorising the macroprudential policy index at the 1% level. Note that both a tightening and a
loosening of the macroprudential instrument count for one change each, as we consider the number
of changes as opposed to the direction of changes.

The financial development index (FD) is constructed by aggregating six sub-indices for the “depth”,
"access” and "efficiency” of financial institutions and financial markets. The weights are obtained from
principal component analysis, reflecting the contribution of each underlying series to the variation in
the specific sub-index. The FD index is normalised between 0 and 1.

The introduction of the crisis dummy aims at sharpening the inference on the effects of
macroprudential policies on economic performance, as macroprudential policy activism tended to
be higher during the GFC. The crisis dummy takes the value of 1 if the country is in a financial crisis
in a given year. To date a financial crisis, we rely on a combination of Borio and Drehmann (2009),
Laeven and Valencia (2012) and Reinhart and Rogoff (2009). Following Bech et al (2014), the dummy
takes the value of 1 in the crisis year and in all the subsequent years of falling real GDP. As an
additional robustness test, we also run the regressions excluding the observations referring to
financial crisis periods. This reduces the number of observations from 343 to 249. The results, not
reported for the sake of brevity, are very similar.
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Do macroprudential policies reduce output volatility and enhance output

growth? Table 2
Dependent variable: Dependent variable:
(a) output volatility (b) growth rate of real GDP per capita
Explanatory variables . . . .
Total Resilience Cyclical Total Resilience Cyclical
U] (I (I Iv) (V) (VD

MaP (index) —0.0090** —0.0152** —0.0082** 0.0147*** 0.0175** 0.0155**

(0.0039) (0.0060) (0.0040) (0.0057) (0.0077) (0.0062)
FD —-0.0534***  -0.0456***  -0.0495*** 0.0823*** 0.0684*** 0.0797***

(0.0115) (0.0090) (0.0110) (0.0192) (0.0158) (0.0183)
OPEN -0.0002 0.0006 -0.0011 0.0125*** 0.0120*** 0.0141***

(0.0024) (0.0018) (0.0024) (0.0032) (0.0032) (0.0032)
FD x MaP 0.0193** 0.0285** 0.0185** -0.0291** -0.0406*** -0.0303**

(0.0076) (0.0135) (0.0077) (0.0117) (0.0152) (0.0129)
MaP x OPEN 0.0011 0.0031 0.0019 -0.0047** -0.0101*** -0.0049*

(0.0019) (0.0031) (0.0021) (0.0023) (0.0038) (0.0028)
FD x OPEN -0.0013 -0.0017 -0.0000 -0.0291***  —0.0279*** -0.0308***

(0.0048) (0.0039) (0.0046) (0.0072) (0.0065) (0.0070)
FD x MaP x OPEN -0.0009 -0.0060 -0.0017 0.0107** 0.0226%*** 0.0103*

(0.0038) (0.0067) (0.0040) (0.0050) (0.0072) (0.0059)
Other controls! yes yes yes yes yes yes
Time fixed effects yes yes yes yes yes yes
Number of observations 343 343 343 343 343 343
Number of countries 64 64 64 64 64 64
Serial correlation test? 0.179 0.165 0.211 0.376 0.396 0.345
Hansen test? 0.689 0.442 0.706 0.291 0.119 0.776

The dependent variables are (a) the five-year standard deviation of real GDP per capita growth and (b) the five-year average in the real growth
rate of GDP per capita. The financial development (FD) index is described in Sahay et al (2015). The index is normalised between 0 and 1. The
openness measure (OPEN) is the Chinn-Ito index. Robust standard errors in parentheses; */**/*** denotes statistical significance at the
10/5/1% level in the first-stage regression.

1 We also include the lagged dependent variable, the log of initial GDP per capita, real interest rate, inflation rate, government consumption,
average years of schooling, banking crisis dummy (1 = banking crisis, 0 = none), exchange rate against other currencies, and an index for
independence of supervisory authority (Barth et al (2004)) that indicates the degree to which the supervisory authority is able to make
decisions independently of political considerations (the index ranges from 0 to 1, with higher values indicating greater
independence). 2 Reports p-values for the null hypothesis that the errors in the first-difference regression exhibit no second-order serial
correlation. 3 Reports p-values of the null hypothesis that the instruments used are not correlated with the residuals. The estimation period
is 1984-2014. We use the first observation in the sample (the five-year average 1984-89) as instrument in the regression. Due to the lack of
data for the macroprudential index in this period, we have imposed that the use of macroprudential policies was negligible (zero) in this
period. Given the observed trend in the measure, this assumption appears plausible to us. As an alternative, we tried to impute the missing
values using a “random forest” algorithm (implemented in R); our results remained qualitatively unchanged.

Source: Authors’ calculations.

example, assuming a totally closed economy (OPEN = 0), the coefficient on the term
capturing the interaction between financial development and macroprudential
activism, FDxMaP (fourth row), suggests that the more financially developed the
economy is, the less effective are macroprudential policies in reducing volatility. The
same conclusion would be reached for increasing openness. In contrast,
macroprudential measures are more effective if both financial development and
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openness are sufficiently large (row seven). Putting these two results together
suggests that the interaction between openness and financial development can affect
the impact of policy on economic performance.®

More active macroprudential policies are also associated with higher per capita
GDP growth (Table 2, right-hand part, first row). Financial development!’ (second row)
and openness® (third row) also appear to have a direct positive impact on growth.*
As regards the interaction between macroprudential policies, openness and financial
development, the conclusions are the same as for volatility. In isolation, greater
openness or financial development each seem to dampen the positive effect of policy
activism on growth. However, the coefficient on the interaction between the two
structural factors with policy activism indicates a stronger effectiveness of
macroprudential policies.

Given the complexity of these interactions, it is instructive to illustrate the results
through a concrete quantitative example. In particular, Table 3 shows the net effect
of doubling the macroprudential policy indices (over five years) for three different
scenarios: (i) the case in which financial development and openness are at their
sample mean (the average economy); (ii) the case in which openness is at the mean,
while financial development is one standard deviation above the mean; and (jii) vice
versa. The reported values are expressed in percentages of sample averages of the
left-hand variables. So, for example, on average the effect on volatility of doubling
macroprudential policy activism is about —0.30% of the average standard deviation of
output growth (Table 3, first cell) and 14.57% of the average per capita output growth
(fourth cell). By moving to a larger degree of financial development (one standard
deviation above the mean), we observe that both volatility and growth are increased
by more macroprudential policy activism (Table 3, second row). With the exception
of the resilience measures, a (one standard deviation) larger degree of openness (with
FD at its mean) increases the effectiveness of macroprudential policy, resulting in
lower volatility and higher growth. The former effect is clearly driven by the triple
interaction, suggesting that macroprudential policy tends to be particularly effective
for countries with financial development and openness above their mean. Aware of

The effective exchange rate regime does not appear to have systematically affected the degree of
macroeconomic volatility in our sample, as the estimated coefficients are statistically insignificant.
Similar results are obtained using a dummy for the exchange rate regime (fixed or floating), as the
frequency of macroprudential intervention might be related to foreign exchange interventions in
some countries, at least in some periods.

Other researchers have found a similar result. The link between finance and growth is typically
explained by (i) the reduction of the cost of acquiring and processing information and thereby
improving resource allocation (Diamond (1984), Boyd and Prescott (1986)); (i) monitoring
investments and exerting corporate governance after providing finance (Stiglitz and Weiss (1983),
Jensen and Meckling (1976)); (iii) facilitating the trading, diversification and management of risk and
pooling of saving (Acemoglu and Zilibotti (1997)); and (iv) easing the exchange of goods and services
(Greenwood and Smith (1996)). For a review, see Levine (2005). Cecchetti and Kharroubi (2012) find
that the level of financial development is positively correlated with GDP growth up to a point, after
which it has a negative effect. Similar results are found in Gambacorta et al (2014).

The literature is not unanimous on the positive impact of openness on growth (Rodriguez and Rodrik
(2000), Baldwin (2004)). The possibility that higher growth induces openness (reverse causality) calls
for caution in the interpretation of findings. Attempts to deal with this issue appear to confirm the
influence of openness, albeit not a particularly strong one (eg Lee et al (2004)).

We also tested the direct impact of GDP growth volatility on the level of GDP growth, finding a
negative but not statistically significant sign (not reported for the sake of brevity). All other results
remain unchanged. This result is consistent with the finding of Fatas and Mihov (2012), who report
that the impact of GDP volatility on growth is insignificant once policy volatility is included separately
in the regression.
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Net effect of doubling macroprudential policy index under three scenarios Table 3

Volatility Growth
Total Resilience Cyclical Total Resilience Cyclical
) (I (I 1v) (V) (VI)
Mean -0.30% -3.05% 1.04% 14.57% 6.09% 11.69%
Mean + std dev FD 8.94% 1.01% 8.03% 1.77% 1.59% 0.16%
Mean + std dev OPEN 0.41% -6.79% 1.63% 44.43% 28.44% 33.94%

The effects are expressed in percentages of the average standard deviation (Volatility) or the average growth (Growth) for a doubling of the
index of macroprudential activism. As the lagged dependent variables in the regressions turned out to be statistically not different from zero,
these effects are equivalent to those in the long run. The first row corresponds to the effect of doubling the MaP index when FD and OPEN
are at their sample mean value. The second row is as above, but with FD increased by one standard deviation (std dev) above the mean. In
the third row, FD is at its mean value, while OPEN is one standard deviation above its mean.

Source: Authors’ calculations.

the crudeness of our macroprudential policy indicators, and of having neglected
statistical significance in these calculations, we take these quantitative examples with
a grain of salt, and consider more noteworthy the statistical significance and direction
of the estimates.

What would be the implications for our interpretation of the results if our
econometric methodology did not successfully correct for reverse causality? Our
interpretation would actually be strengthened in the case of the volatility regression.
For example, it could be that countries experiencing faster economic growth or higher
macroeconomic volatility (eg EMEs) react by adopting macroprudential policies more
frequently. In this case, the true relationship would be stronger than what we actually
find. As concerns the growth regression, however, the possibility of reverse causality
weakens our findings. If faster economic growth were to lead to a greater use of
macroprudential policies (even controlling for volatility), the true coefficient could be
smaller than we show, possibly even of the opposite sign. This is an important caveat
to bear in mind in interpreting our results. One way of dealing with this problem
would be to use longer periods to compute average growth, as the five-year growth
rates used in this article could capture periods of excessive or unsustainable growth.
Unfortunately, the limited time dimension of our sample prevents us from examining
growth rates over longer horizons.

Non-systematic macroprudential interventions and growth

Researchers studying other areas of policy often attempt to distinguish non-
systematic, ad hoc policy actions from those based on systematic policy rules. For
example, Fatads and Mihov (2012) identify the systematic component of fiscal policy
by assuming that it should be related to economic activity. They then estimate a policy
rule linking changes in government spending to changes in real GDP, and treat the
residual as a measure of non-systematic fiscal policy. They find that the latter
component contributes to growth-reducing volatility. Similarly, many analyses of
monetary policy postulate a “Taylor rule” (typically linking monetary policy rates to
the output gap and inflation) as the systematic policy component, and then examine
the macroeconomic impact of the estimated residual (Taylor (1993)).
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Following this literature, we attempt to measure the non-systematic component
of macroprudential policy. In particular, we estimate the following regression:

MaPigey; , = a; + BA (C:;eTiit)it + yCapital inflows;, + SAGDP, i+ w'X;, +n; +

O+ &t (2)

where MaP_index;, is the macroprudential aggregate index, in country i at time ¢,
which allows us to evaluate the overall effectiveness of macroprudential tools when
more than one measure is activated. Differently from regression (1), we consider in
this case not only the number of macroprudential policy tools activated but also their
sign, in order to identify their countercyclical properties. Positive values of the index
indicate a net tightening in macroprudential policies in a given year, while negative
values indicate an easing. The index is equal to zero if no action has taken place or if
the actions balance each other out?® The model includes as main explanatory
variables the growth rates of the credit-to-GDP ratio, real GDP growth and net capital
inflows.?! We include country and time fixed effects, and a vector of additional

Macroprudential reaction function Table 4

Dependent variable: Macroprudential aggregate index!

Explanatory variables Baseline model Forward-looking measure for credit
U] )
Credit growth 0.2444x* 0.4834***
(0.0731) (0.1377)
Capital inflows? 0.0147** 0.0156**
(0.0067) (0.0071)
Output growth 2.4783** 2.2432**
(1.1046) (1.0837)
Other controls? yes yes
Country fixed effects yes yes
Time fixed effects yes yes
Number of observations 1,418 1,361
R? 0.1689 0.1772

L The macroprudential aggregate index is the number of macroprudential tools activated in country { at time t. Positive values of the index
indicate a tightening in macroprudential policies in a given year, while negative values indicate an easing; the index is equal to zero if no
action has taken place. 2 The growth rate of the net external position (Lane and Milesi-Ferretti (2017)). 3 Additional controls include the
lagged value of the dependent variable, the real interest rate, inflation rate, exchange rate against other currencies, the openness measure
(Chinn-Ito index), and a banking crisis dummy (1 = banking crisis, 0 = none). Robust standard errors in parentheses; */**/*** denotes statistical
significance at the 10/5/1% level. The estimation period is 1990-2014.

Source: Authors’ calculations.

2 Following Kuttner and Shim (2016), we calculate the aggregate macroprudential index summing up

all the different dummies for the various macroprudential tools. This means that if multiple actions
in the same direction are taken within a given year, the variable could take on the values of 2 or -2,
or even 3 and -3. It also means that a tightening action and a loosening action taken within the same
year could cancel each other out. This indicator weights each tool in the same way and will be

considered in our baseline regression.
2 The capital inflows are measured as growth rate of the net external position, and are taken from Lane

and Milesi-Ferretti (2017).
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controls (X;,): the effective exchange rate, the real interest rate, the inflation rate, an
openness measure (Chinn-Ito index) and a banking crisis dummy (1 = banking crisis,
0 = none).

In line with our expectations, we find that actual macroprudential policies are
tightened when the growth rates of credit-to-GDP, real GDP and net capital inflows
increase, and vice versa (Table 4). We also include a forward-looking measure for the
growth of the credit-to-GDP ratio (based on its past value and monetary policy
conditions) to capture the fact that policymakers could base their decision on
projections. This inclusion does not change the results (Table 4, column II).

Our measure of "non-systematic” macroprudential policy is given by ¢;,, ie the
residual in equation (2). We use this residual to construct a measure of the
“macroprudential gap”, which we define as the cumulative sum of non-systematic
macroprudential policy actions over the sample period. In particular, we measure the
macroprudential gap as the sum over the whole period of the absolute value of ¢;,,
divided by the average level of the MaP_index. Ideally, we would want to calculate
the residual of an hypothetical regression of changes in values of MaP instruments.
Since we only observe the frequency and sign of MaP changes, our residual can be
seen only as a very rough approximation. Our measure must be interpreted as the
non-systematic (or non-fundamental) component of decisions about changing MaPs,
ie the error one would commit by predicting a change (up or down) in MaP,
conditional on the explanatory variables in the regression.

The left-hand panel of Graph 3 plots this macroprudential gap on the horizontal
axis against the ratio of GDP per capita growth to its standard deviation on the vertical
axis. This measure captures the fact that both higher growth and macroeconomic
stability are typically indicators of good economic performance. The regression line
shows a negative correlation between these two variables. This suggests that
countries with a wider macroprudential gap experienced worse macroeconomic
performance over the sample period (lower growth relative to volatility). This result is
also statistically significant when the sample is split between advanced and emerging
market economies (centre and right-hand panels, respectively).

Macroprudential gap and economic performance Graph 3
All countries Advanced economies Emerging market economies
y = -0.0500***x + 1.57 y = -0.0376***x + 1.39 y = -0.0574***x + 1.71 &
° (0.0169) (0.0117) ° (0.0260)

. R’ = 0.05 2 °  R=015 2 R’ = 0.05

N

Economic growth/output volatil

0 5 10 15 20 0 5 10 15 0 5 10 15 20
Macroprudential gap

Standard errors in parentheses; ** denotes statistical significance at the 5% level.

Source: Authors’ calculations.
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An important caveat should be mentioned at this point. As with all estimates of
reduced-form policy functions (whether fiscal, monetary or macroprudential), there is
a considerable risk of not adequately capturing the true policy reaction function.
General equilibrium reasoning suggests that many variables will be correlated with
macroprudential intervention, so that a number of candidate empirical rules are
conceivable. Given the nature of our data, and in particular the lack of detail
concerning the values of macroprudential interventions, we do not pursue more
sophisticated identification schemes in this article.

Conclusions

The main aim of macroprudential tools is to reduce systemic risks and the frequency
of deep financial crises. Effective policy interventions should thus be reflected in a
more stable economy. Yet it has been argued that macroprudential measures achieve
higher stability at the cost of a suboptimal level of credit and investment, which could
hinder long-run economic growth. The debate on the existence and strength of such
effects — and thus on the net benefits of macroprudential interventions — is still open.

This feature attempts to shed light on these crucial policy questions. It
investigates empirically the link between macroprudential policies and two key
measures of economic performance: growth and its volatility. We find that the more
active a country is in the use of macroprudential measures, the higher and less volatile
is its per capita GDP growth. However, these beneficial effects depend crucially on
the country’s stage of financial development and degree of openness. When either,
but not both, of these structural features is particularly advanced, the beneficial effect
of macroprudential measures on volatility appears to be dampened, if not reversed.
For particularly open and financial developed countries, the net effect of
macroprudential interventions on economic activity is especially beneficial. Further
research is needed to shed light on the possible causes of these empirical
regularities.??

Finally, we find that a measure of non-systematic macroprudential policy tends
to be negatively correlated with GDP growth relative to its volatility. This result could
suggest that macroprudential policies, like any therapy, can have side effects and
must be properly administered.

2 The result for the interaction of macroprudential policies and openness suggests that the

international dimensions of macroprudential policies could play an important role. The international
effects of macroprudential policies and the role of cooperation go beyond the scope of this feature,
but some preliminary results reported in Agénor et al (2017) indicate that the gains from cooperation
could be sizeable. Nevertheless, their magnitude could be asymmetrical, pointing to potential
political economy obstacles to such cooperation.
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