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Abstract

The international financial crisis led many central banks to adopt explicit financial
stability objectives. This raises the question of how central banks deal with policy
trade-offs resulting from potential conflicts between price and financial stability
objectives. We analyse this issue in the Asia-Pacific region, where many economies
with inflation targeting central banks have adopted macroprudential policies in order
to safeguard financial stability. Using structural vector autoregressions that identify
both monetary and macroprudential policy actions, our results highlight similarities
in the effects of monetary and macroprudential policies on the real economy. Tighter
macroprudential policies used to contain credit growth have also had a negative
impact on output and inflation. The similar effects of monetary and macroprudential
policies could create challenges for policy, given the frequency of episodes where low
inflation coincides with buoyant credit growth.
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1. Introduction

The international financial crisis provided a stark reminder that price stability is not
sufficient to guarantee financial stability, leading many central banks to adopt explicit
financial stability objectives or make changes to existing arrangements.> For the
twelve central banks in the Asia-Pacific region that are members of the BIS?* ten now
have explicit financial stability objectives written in laws or statutes (Jeanneau (2014)).

Given that financial stability objectives have been adopted alongside the
traditional price stability mandates (eg Filardo and Genberg (2010)), one pertinent
issue relates to potential conflicts between price and financial stability objectives, at
least in the short run. In the Asia-Pacific region as well as globally, authorities have
increasingly used macroprudential tools as an additional instrument to safeguard
financial stability, consistently with the Tinbergen principle. Macroprudential policies
influence the availability and cost of credit, but by doing so, they also bring forward
or postpone expenditure over time (see BIS (2015)). Thus, it cannot be ruled out that
macroprudential policies have broader aggregate demand effects, similarly to
monetary policy. Such effects could make policy calibration challenging, especially in
an environment where low inflation coexists with strong growth in credit and asset
prices.’

This paper empirically examines how central banks in the Asia-Pacific region have
managed the objectives of price and financial stability, with a focus on identifying
policy trade-offs and interactions that may have arisen over time. The analysis is done
by means of structural vector autoregressions, estimated for inflation targeting
economies. The empirical model identifies both monetary and macroprudential policy
shocks and allows for rich interactions between policies and the assumed target
variables. As in the case of monetary policy shocks in past studies, macroprudential
policy shocks can be interpreted as the discretionary part (or a random part if any) of
policy actions.

We define the central bank’s financial stability objective as one of keeping credit
relative to output below a “safe” threshold, consistently with the literature on early
warning indicators of banking crises (eg Borio and Lowe (2002); Borio and Drehmann
(2009)).6 As to the indicator of macroprudential policy, we aggregate various
macroprudential policy measures targeting credit growth into a single index, using
the database by Shim et al (2013), and weighting the different policy actions
identically. Thus, our results regarding the impacts of macroprudential shocks should
be interpreted as average responses to the various policy shocks, acknowledging the
limitation of the constructed policy measures.

3 See BIS (2011) for a discussion about the various issues that financial stability objectives raise for
policymakers, including in the areas of governance, accountability and the definition of objectives.

These twelve economies are Australia, China, Hong Kong SAR, India, Indonesia, Japan, Korea,
Malaysia, New Zealand, the Philippines, Singapore and Thailand.

Many central banks have highlighted policy trade-offs between countering disinflationary pressures
and containing the increase in household indebtedness and property prices. See eg Bank of Korea
(2015); Norges Bank (2014); Sveriges Riksbank (2014)

Of course, other definitions of financial stability are possible in practice, as discussed further in
Section 3.
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We find that while macroprudential policies do indeed affect credit growth, they
have also had a significant impact on inflation, with tighter macroprudential policies
contributing to disinflationary pressures. The latter effect likely operates through
changes in aggregate demand, as output falls significantly as a response to
contractionary macroprudential shocks. We also find that periods with low inflation
and buoyant credit growth are relatively common: for six inflation targeting
economies in the Asia-Pacific region, 12% of the country-year observations are
characterised by inflation below the mid-point of the central bank’s target and the
credit-to-GDP gap above 6 percentage points. Then, our empirical analysis unveils
periods where contractionary (expansionary) macroprudential shocks have
contributed to below-target (above-target) inflation. Finally, we find that interest rate
policy shocks also affect credit growth, and the relative response of credit and prices
to interest rate policy shocks is similar to their response to macroprudential shocks.

Our results thus suggest that — ex post — there may have been short-term policy
trade-offs for central banks with both financial stability and price stability objectives.
Such trade-offs may not arise if higher inflation pressures coincide with strong credit
growth, as we find that monetary policy and macroprudential policy shocks have
similar impacts on credit and the price level. They may also be less of a concern if the
central bank'’s price stability objective does not strongly focus on short-term inflation
stabilisation.” However, greater challenges could arise if a central bank focuses on
stabilising short-run inflation dynamics at times when inflation is low but credit
growth is strong.

A caveat to be borne in mind when interpreting the results also relates to the fact
that various different macroprudential measures are included in the constructed
macroprudential policy index. The results that we obtain are conditional on the type
of policy actions undertaken and the intensity of these measures in the economies
under study.® It is plausible that the effects of macroprudential measures on the real
economy are strong only if used with sufficient intensity and they will also depend on
the type of measures undertaken.

Our research is related to analyses about the effects of macroprudential policies
and the channels through which they operate (eg Bruno et al (2015); Cerutti et al
(2015); Kuttner and Shim (2013); Shin (2015); Tovar et al (2012)). The paper adds to
the literature on the interconnectedness of monetary and macroprudential policies
(eg Claessens (2013)) and research on monetary policy and financial stability that has
discussed leaning against financial imbalances as a potential policy approach (Borio
and Lowe (2004); Woodford (2012)). The paper is also linked to the rapidly expanding
theoretical research incorporating both monetary and macroprudential policies in a
unified framework, representing a shift from conventional sticky-price models that
only include the interest rate instrument (eg Angelini et al (2014); Bailliu et al (2015)).
Indeed, our work can be regarded as the empirical counterpart to such theoretical
research. We contribute to the existing literature by analysing the effects of

While we find that macroprudential policies affect both credit growth and inflation, we do not
investigate whether measures taken against the build-up of financial imbalances reduce inflation
volatility over long horizons. Arguably, central banks also need to weigh risks of future inflation and
output volatility that could arise from financial distress against shorter-term costs of reacting to
current financial imbalances. See also BIS (2015).

This arises, as a one-time tightening in the loan-to-value ratio by 10 percentage points results in an
identical increase in the constructed macroprudential policy index as a one-time tightening in the
same instrument by 30 percentage points, for example.
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macroprudential and monetary policy shocks in a unified empirical framework, which
has rarely been done in past studies. We also present novel results about the
frequency of (ex post) policy trade-offs related to price and financial stability
objectives and the importance of interactions between interest rate and
macroprudential policies in the Asia-Pacific region.

The paper is structured as follows. Section 2 provides a brief review of related
literature. Section 3 discusses the objectives and instruments of Asia-Pacific central
banks related to price and financial stability, while Section 4 documents stylised facts
about the joint behaviour of inflation outcomes and credit growth in the region.
Section 5 provides empirical evidence about the effects and interaction of interest
rate and macroprudential policies, also documenting possible short-run trade-offs
and discussing policy implications. Section 6 concludes.

2. Related literature

The international financial crisis stimulated a literature that incorporates financial
stability objectives and macroprudential policies into macro models with monetary
policy. With monetary policy in charge of price stability and macroprudential policy
responsible for financial stability, such a set-up is in line with the Tinbergen principle.’
Theoretically, it could even allow for interventions in opposite directions when
required to achieve both objectives (eg Cesa-Bianchi and Rebucci (2013)).

But in practice, macroprudential policies and monetary policy are likely to have
impacts on both objectives simultaneously. As an example, interest rates affect
incentives for private sector risk taking and thus financial stability, as argued by Borio
and Zhu (2012). The central bank can lean against a credit boom or other
manifestations of financial imbalances with its interest rate instrument (Woodford
(2012).1° Jorda et al (2015) use a large dataset to document how loose monetary
conditions have historically boosted real estate lending and house price bubbles,
especially in the postwar period. Similarly, Hofmann and Peersman (2015) document
that the impact of monetary policy shocks on credit and house prices in the United
States has increased over time, making a policy of leaning against the wind now more
potent than earlier.

Macroprudential tools may also have impacts on variables that are typically
regarded to be in the domain of monetary policy. Recent literature has highlighted
the similarities between monetary and macroprudential policies. Shin (2015) argues
that changes to debt-service-to-income (DSTI) or loan-to-value (LTV) ratios work
through similar mechanisms as monetary policy. As they influence the cost and

Stabilising the output gap has also been important for central banks, and the literature on multiple
objectives of monetary policy has traditionally focused on the trade-off between output and inflation
volatility (see eg Fuhrer (1997)). One outcome from that literature is that when monetary policy is
conducted so as to maximize the welfare of the population, output stabilisation typically obtains a
small weight relative to inflation (eg Woodford (2003)). This is also the case when there is
considerable uncertainty about the real economy (see Orphanides (2004); Orphanides and Williams
(2005)).

In contrast, Svensson (2010) argues that the impact of policy rates on financial stability is small but
the impact on resource utilisation and inflation is large, implying that it is costly to use policy rates
to safeguard financial stability.
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availability of credit to households and firms, such tools help to bring spending
forward or postpone it!! Kuttner and Shim (2013) show within an overlapping
generations model how reductions in the DSTI and the LTV bring about lower
demand for housing or lower consumption. And Cecchetti and Kohler (2014) use a
theoretical macroeconomic model with a banking system to demonstrate that under
some conditions increases in interest rates have identical effects on the
macroeconomy as higher capital requirements. But the impacts of monetary and
macroprudential policies may also differ. Macroprudential measures tend to be more
targeted than monetary policy so that the latter may have a broader impact across
the economy; but monetary policy may be more constrained by global conditions
(Shin (2015)).

An important question is whether monetary policy and macroprudential policies
are complements or substitutes — must they pull in the same direction or can they be
used to pull in opposite directions? The literature so far appears to suggest
complementarity. Bruno et al (2015) show empirically that the correlation between
changes in the policy stance using monetary and macroprudential tools has been
slightly positive in the Asia-Pacific region. Angelini et al (2014) demonstrate how the
benefits of cooperation between monetary and macroprudential policies are
particularly large in the context of large financial shocks. The central bank helps to
stabilise output and the credit-to-GDP ratio — both are policy objectives of the
macroprudential authority — albeit at the cost of greater inflation and policy rate
variability. Bailliu et al (2015) similarly find that it is welfare enhancing to respond to
financial imbalances, defined as deviations in credit growth from its steady state,
using the policy rate and/or the macroprudential tool. And in a macro model with
optimising banks that are subject to runs, Angeloni and Faia (2013) show that a simple
policy rule with countercyclical capital ratios and a monetary policy response to asset
prices or bank leverage would deliver favourable outcomes.

Financial stability considerations have also been argued to matter for exchange
rate policies, especially in emerging economies. Central banks may want to prevent
adverse balance sheet effects when there is widespread liability dollarisation (Calvo
and Reinhart (2002)). Large real exchange rate appreciations have been important
predictors of financial crises historically (Gourinchas and Obstfeld (2012)). Bruno and
Shin (2015) outline a model in which local currency appreciation loosens financial
conditions by strengthening borrowers’ balance sheets, leading to greater bank risk-
taking and lending to local borrowers. Ostry et al (2012) characterise an EME central
bank policy as one of two objectives — price and exchange rate stability - and two
instruments: interest rates and sterilised FX intervention. Filardo et al (2014) discuss
the monetary policy of Asian central banks in a three-pillar framework, where the
central bank has objectives for price stability, financial stability and avoiding excessive
exchange rate volatility, using various instruments that affect all the objectives
simultaneously.

The literature also raises broader questions about central banks’ adoption of
financial stability objectives. Smets (2014) notes that central banks have expertise in
macroeconomic and financial surveillance and their lender of last resort function can
help prevent crises; on the other hand, the reputation of the central bank even as a
monetary policy maker may be damaged because macroprudential policy is unlikely
to fully prevent financial crises. Moreover, as shown by Ueda and Valencia (2014) in

1 See also BIS (2015).
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the context of a theoretical model, there are time inconsistency problems. After a
crisis monetary policy could resort to inflation to inflate away any debt overhang,
because macroprudential policy tools cannot be used to reduce the stock of debt.
The macroprudential authority is aware of this incentive, and will allow for greater
debt accumulation ex ante, resulting in an inflation bias.

3. Financial stability objectives and instruments

Formal objectives in the Asia-Pacific region

The international financial crisis provided a further impetus for the adoption of
financial stability objectives by central banks globally. In some cases, it triggered
changes in the existing objectives. Based on a review of 114 central bank laws and
statutes, 82% of central banks have explicit financial stability objectives (Jeanneau
(2014)). Table 1 lists the economies where monetary authorities have such objectives
in the Asia-Pacific region.

Central banks differ regarding the scope of activities that the financial stability
objective applies to. For seven institutions in the region, the objective appears to
pertain to all of the central bank’s activities and functions. For three other Asia-Pacific
central banks, a specific function or task is mentioned: payment system stability for
Australia; settlement of funds among financial institutions and the lender of last resort
function for Japan; and monetary and credit policies in the case of Korea. Yet, even
within these activities, the objectives state that overall financial stability or financial
system stability should be maintained (Japan); contributed to (Australia); or paid
attention to (Korea), thus indicating rather broad objectives.

Financial stability objectives in laws or statutes in the Asia-Pacific region Table 1

Objective appears to apply in principle to all the central bank’s activities and functions

China Hong Kong SAR Indonesia Malaysia
New Zealand Singapore Thailand

Objective is attached to a specific function or task

Australia Japan Korea

Source: Jeanneau (2014); BIS; central bank websites

The financial stability goals have been adopted alongside more conventional
monetary policy objectives (Table 2). Eight out of twelve Asia-Pacific central banks are
formally pursuing inflation targeting or follow a regime with an explicitly defined price
stability target, whereas two have exchange rate anchors. Two central banks have no
explicitly stated targeting regime in terms of inflation or the exchange rate. However,
even for the non-inflation targeters, price stability typically plays a major role as a
policy objective. Indeed, despite the exchange rate anchor, the primary objective of
monetary policy in Singapore is the promotion of price stability. Stability of the value
of the currency (objective in China) and monetary stability (Malaysia) can also be
interpreted as emphasising the importance of price stability (see eg Filardo and
Genberg (2010)).
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Given the existence of multiple objectives, a relevant issue for policy trade-offs
relates to the ranking of the different objectives. In the case of New Zealand, for
example, financial stability is explicitly subordinated to the primary objective of price
stability.!? For most economies the law is silent on the relative ranking of the
objectives. The case of Malaysia is noteworthy in that the financial stability objective
ranks equally with monetary stability, with law granting Bank Negara Malaysia wide-
ranging powers to intervene in the financial system to promote financial stability.!®

Monetary policy frameworks in the Asia-Pacific region Table 2
Inflation targeting framework or similar Exchange rate anchor Other regimest
Australia Hong Kong SAR (US dollar) China
India Singapore (composite) Malaysia
Indonesia
Japan?
Korea

New Zealand
Philippines
Thailand

! Includes countries that have no explicitly stated targeting regime in terms of inflation or an exchange rate. 2 Japan is not formally an
inflation targeter, but follows a monetary policy regime with a “price stability target” of 2 percent.

Source: Central bank websites.

Of course, even when no explicit objective is mentioned in law, central banks can
have financial stability as an implicit objective and may even have in place a formal
financial stability policy framework. Ravalo (2013) mentions that while financial
stability is not explicitly mentioned in the charter of Bangko Sentral ng Pilipinas, the
central bank formally pursued the policy objective of financial stability in 2010. That
year, a Financial Stability Committee was created in order to set up a financial stability
framework within the central bank.

Defining and quantifying financial stability

The difficulties in defining and quantifying financial stability objectives are sometimes
illustrated by a comparison with price stability objectives. The latter are well
established, and tend to be characterised by an exact numerical target for a specific
price index and a time horizon during which the target should be attained. In contrast,
few central banks elaborate on the exact meaning of financial stability. The central
bank law of Malaysia provides a definition, characterising risks to financial stability as

12 The Reserve Bank of New Zealand Act 1989 states that “The primary function of the Bank is to

formulate and implement monetary policy directed to the economic objective of achieving and
maintaining stability in the general level of prices” and that “In formulating and implementing
monetary policy the Bank shall have regard to the efficiency and soundness of the financial system”
(Sections 1A and 10, respectively).

13 The Central Bank of Malaysia Act 2009 states that “The principal objects of the Bank shall be to
promote monetary stability and financial stability conducive to the sustainable growth of the
Malaysian economy” (Section 5). See also Caruana (2014).
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disruptions to financial intermediation or reduced public confidence in the financial
system (or risks of either of the two occurring).

In this study, we use a leverage-based measure of financial stability, constructed
using the amount of total credit extended to the private sector. In particular, we use
the total credit-to-GDP gap, capturing the deviation of total credit-to-GDP from its
long-run trend. This variable effectively measures risks to financial stability, in the
form of a build-up of financial imbalances. Previous research has demonstrated the
favourable performance of the credit-to-GDP gap as an early warning indicator of
banking system distress (see Borio and Lowe (2002); Borio and Drehmann (2009)).1#
It has been adopted as a reference point for the use of countercyclical capital buffers
under the Basel III framework (BCBS (2010); Drehmann and Tsatsaronis (2014)).
Moreover, total credit that includes all sources of credit to the private sector has been
found to predict systemic crises better than bank credit alone — banks suffer the
consequences of excessive credit growth even if credit did not originate in the
banking sector (Drehmann (2013)).

Focusing on leverage as an indicator of financial stability risks is arguably
appropriate here, as we analyse potential conflicts between the central bank’s policy
objectives. Monetary policy affects the incentives for the private sector to lever up.
An important mechanism is the risk-taking channel (Borio and Zhu (2012)). Lower
interest rates increase asset and collateral values, reducing perceptions of risk. They
encourage search for yield, given sticky rates-of-return targets of pension funds and
insurance companies, which could be particularly relevant in a low interest rate
environment. A leverage-based measure of financial stability may also be preferable
from an operational perspective to one based on asset prices, as the latter requires
policymakers to determine the degree of overvaluation of various assets (see eg
Woodford (2012)). At the same time, we acknowledge that the joint behaviour of
credit and asset prices, in particular property prices, has been found to provide useful
information regarding the risk of future banking crises (eg Borio and Drehmann
(2009); Borio (2014)).

The credit gaps are calculated as deviations of the credit-to-GDP ratios from their
long-term trend. The trend is computed by a one-sided HP filter, thus using only
available information up to each point in time, proxying the real-time nature of the
policymaker’s problem. The smoothing parameter lambda is set at 400,000 with
quarterly data — much higher than the typical value in business cycle analysis. This
stems from the low frequency nature of financial cycle as opposed to business cycle
fluctuations. In our analysis, we use a threshold of 6 percentage points for the credit-
to-GDP gap as an indication of financial stability risks. This draws on previous
literature (eg Borio and Drehmann (2009)) that considers the trade-offs between
minimising the noise-to-signal ratio (summary statistic of false versus correct signals)
on the one hand, and predicting a large share of crises on the other hand.

The credit gap serves in our framework to identify periods with potential risks to
financial stability, with the purpose of analysing policy trade-offs at those times. But
it is also of interest to compare the message conveyed by the credit gap with the debt

In emerging economies undergoing rapid transformation, credit gaps may be affected by structural
changes such as financial deepening. However, evidence suggests that credit gaps are relevant
indicators also for such economies (Drehmann and Tsatsaronis (2014)), but it is also argued that
vulnerabilities should not be assessed by relying on a mechanical rule. Within our framework, a
straightforward alternative way to measure vulnerabilities would be to focus on credit growth rates
instead of gap measures.
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service ratio, defined as interest payments and debt repayments divided by income.
This measure is directly affected by monetary policy, through the impact of interest
rates on the debt service burden. Drehmann and Juselius (2014) show the
advantageous properties of this indicator in predicting banking system distress at
forecast horizons close to one year. This very short horizon and the direct link with
interest rates imply that when the credit gap is high and the debt service ratio close
to its peak, monetary policy may actually need to lower interest rates to prevent
financial distress and a sharp slowdown in aggregate demand — it may be too late to
lean against the wind. The debt service ratios are computed by using data on total
credit to the private sector as the measure of debt, gross disposable income
augmented with gross interest payments and dividends to measure income, average
interest rates on the stock of debt based on national accounts data, and estimates on
average remaining maturities for the credit stock.'

Previous literature has also proposed other indicators of financial stability risks.
Stein (2014) suggests using an indicator of excess bond premia, ie measures of credit
spreads less the expected default losses on bonds. This is motivated by their
predictive power in terms of GDP and unemployment.’®* However, there are data
challenges with regard to measuring excess bond premia in an emerging market
context.

Instruments for promoting financial stability

We include macroprudential policies in our empirical model (Section 5) as the primary
tool for achieving financial stability objectives. This reflects their widespread adoption
to mitigate systemic financial risks. However, this allocation of tools to objectives in
the model does not imply the irrelevance of interest rates for safeguarding financial
stability. Indeed, interest rates set the universal price of leverage in a given currency
and thus affect all financial market players and institutions, differently from prudential
measures (eg Stein (2013)). And as interest rates affect credit, macroprudential
policies can also have effects on aggregate demand and inflation. Interest rate and
macroprudential policies work through similar channels, bringing spending forward
or postponing it (Bruno et al (2015); Shin (2015)). Note that the flexibility of our
estimation framework allows us to assess the impact of both interest rate and
macroprudential tools on prices and credit and thus on outcomes related to both
monetary and financial stability.

As a source of data for macroprudential policy measures, we use the database
for policy actions on housing markets by Shim et al (2013) that includes both non-
interest rate monetary policy measures and prudential tools. The monetary policy
measures, ie reserve requirements, credit growth limits and liquidity requirements,
affect the amount of funds that are available for lending to the private sector. The
prudential tools, ie maximum loan-to-value ratio, maximum debt-service-to-income
ratio, risk weights on housing loans and loan-loss provisioning on housing loans, are
used by authorities to target housing credit.

% See Drehmann et al (2015) for details

1 As documented by Gilchrist and Zakrajsek (2012) for the United States, a peak in the non-default
related component of credit spreads has been followed by a decline in activity and employment
about a year later.
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The focus on policy actions targeting credit growth is consistent with the use of
the credit gap as an indicator of financial stability risks. And while the policy actions
focus on housing markets, credit booms have frequently been associated with large
increases in property prices. Indeed, analysis presented in BIS (2014) placed Asian
economies in the "boom” phase of the financial cycle in terms of both real credit
growth and residential property price growth during end-2010 — end-2013."

As an important caveat, the measures of macroprudential policy actions used in
the empirical analysis exclude capital flow measures, such as those targeted at cross-
border bank, bond and equity flows. As cross-border capital flows have typically
provided the marginal dollar during emerging market credit booms, we are omitting
changes in the policy stance that may have had a non-negligible impact on credit.
Another caveat is that the macroprudential measures in our analysis may have been
taken by authorities other than the central bank. As an example, while the Bank of
Korea has a financial stability mandate, macroprudential policies are shared between
multiple agencies, including the supervisory authorities. This is not likely to affect the
magnitude of estimated policy impacts, such as the effect of macroprudential policies
on inflation, that are the focus of our analysis. But it could affect the interaction
between monetary and macroprudential policies (eg Ueda and Valencia (2014)).

4. Some stylised facts

The joint behaviour of inflation and credit yields information about the potential
policy trade-offs that central banks may have faced. In Graph 1, we plot inflation gaps,
defined as actual inflation less the inflation target, jointly with credit gaps, computed
using data on total credit to the private sector and the methodology described in
Section 3. The threshold of 6 percentage points for the credit gap variable is used as
an indicator of financial stability risks. The graph uses annual data for the six inflation
targeting economies in the Asia-Pacific region where inflation targets were adopted
in the mid-2000s or earlier. As inflation targeting frameworks typically feature explicit
numerical targets for inflation, they are the focus of our analysis.

Graph 1 shows that there are several instances of relatively low inflation
coinciding with rapid credit growth. Using annual data, 12% of the country-year
observations are characterised by inflation below the mid-point of the central bank’s
target range but the credit gap exceeding 6 percentage points (subset of the red dots
and crosses). The high variation in credit gaps, shown in the graph, is a feature of the
data both across and within the individual economies.

Low inflation and strong credit growth could occur simultaneously, as the timing
of business cycles does not coincide with financial cycles (Borio (2014)). Alternatively,
it could result from the “paradox of credibility”, whereby monetary policy is able to
anchor inflation expectations so that the build-up of financial imbalances is not
reflected in inflation outcomes (Borio and White (2004)). And it could stem from the
nature of shocks, with a supply shock driving credit up and pushing prices down
(Jonsson and Moran (2014)).

17 In BIS (2014), the Asian aggregate is comprised of Hong Kong SAR, Indonesia, Malaysia, the

Philippines, Singapore and Thailand.
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Inflation outcomes and credit gaps

Australia, Indonesia, Korea, New Zealand, Philippines and Thailand, 2000-Q3 2014 Graph 1
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! Yearly total credit-to-GDP gaps. As at the end of third quarter for 2014. For New Zealand and Philippines, bank credit-to-GDP
gaps. 2 Deviation of inflation is expressed as the difference between actual inflation and the mid-point of inflation target (average of lower
and upper bound of target range), based on yearly data (defined as year-on-year inflation rate at the end of the year; inflation rates at the
end of the third quarter for 2014). For Thailand, core inflation and target; for Korea, core inflation and target for 2000-2006 and headline CPI
inflation and target for 2007-2014; headline CPI inflation and target for other countries.

Sources: DataStream; national data; BIS calculations.

The adoption of financial stability objectives by central banks could at times lead
to increasing deviations of inflation from target, at least in the short run. For instance,
if central banks decided to lean against financial imbalances by monetary policy, they
may trade off short-term inflation volatility against the prevention of financial booms
and busts, with the aim of safeguarding price stability over longer horizons.!® The
trade-off is clearer when the central bank is only equipped with an interest rate
instrument. But challenges could also arise with two instruments, if tighter
macroprudential policies have sizeable effects on aggregate demand and the inflation
rate.l® When inflation is already low, leaning against the credit boom may push
inflation below target.

The data shown in Graph 1 provide some informal evidence in this direction. In
particular, considering only those country-year observations where the credit gap is
positive and increasing, arguably signalling the build-up of financial risks, inflation is
below the mid-point of the target range in one third of cases. To the extent that the
deviations from target were caused by policies to counter financial imbalances and
were not persistent, they may have represented a way to reconcile financial stability

1 Similar trade-offs have been empirically analysed for inflation and output volatility. Cecchetti and

Ehrmann (1999) argue that inflation targeting economies as well as European countries about to
enter the monetary union increased their aversion to inflation variability, which likely led to higher
output volatility as a result.

19 We quantify such effects in Section 5.
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with longer-term price stability objectives, even if the annual inflation targets were
missed.?

Finally, we document the use of policy instruments — other than interest rates —
to safeguard financial stability from 2000 onwards. Comparing geographical regions,
Shim et al (2013) show that Asia-Pacific economies were the largest users of
prudential tools during the past two decades. And they were also frequently applying
non-interest rate monetary measures to curb the growth in housing credit, second
only to central and eastern Europe. Among the six inflation targeting economies in
Asia and the Pacific, Korea undertook the highest number of measures since 2000
(Table 3). Out of the 27 total domestic macroprudential actions carried out in Korea,
only one was of the monetary policy category and all others prudential. Moreover, 21
measures were in the form of tightening and 6 in the direction of expansion. The
Philippines came second with a total of 23 macroprudential measures.

The intensity in the use of macroprudential measures increased in some of the
economies after central banks adopted explicit financial stability objectives. For
instance, in Thailand and Malaysia that adopted the objectives in 2008 and 2009,
respectively, the average number of measures undertaken annually increased from
0.2 to 2 (Malaysia) and from 0.4 to 1.1 (Thailand). As a caveat, note that the phase of
the financial cycle has obviously played a role, and that many measures have been
taken by authorities other than the central bank.

Macroprudential policy actions in inflation targeting Asia-Pacific economies Table 3
Monetary Prudential Total
Tightening Loosening Tightening Loosening Tightening Loosening
Australia 0 0 1 0 1 0
Indonesia 3 2 1 0 4 2
Korea 1 0 20 6 21 6
New Zealand 2 0 0 0 2 0
Philippines 12 6 1 4 13 10
Thailand 1 2 4 1 5 3

1 Q12000 - Q2 2012. Monetary measures include reserve requirements, credit growth limits and liquidity requirements. Prudential measures
include maximum loan-to-value ratio, maximum debt-service-to-income ratio, risk weights on housing loans and loan-loss provisioning on

housing loans.
Source: Shim et al (2013).

5. Empirical evidence

The model
In this section, we construct a structural vector autoregressive (SVAR) model to
identify monetary and macroprudential policy actions, analyse interactions between

policies and policy trade-offs, and examine the effects of interest rate and
macroprudential policy actions on price and financial stability.

20 See also BIS (2015).
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Five endogenous variables are included in the VAR model. This includes the two
policy instruments. In our framework, the interest rate (R) is the monetary policy
instrument, while the measure of macroprudential policy (PP) from Shim et al (2013)
is the macroprudential policy instrument.?! In addition, the assumed target variables
for both policies are included. The consumer price index (CP/) represents the target
variable for monetary policy and total credit to the private sector (CRD) is used as the
target for macroprudential policy. While such a separation of target variables and
instruments may not always hold in actual policymaking, it is in line with previous
theoretical modelling incorporating both macroprudential and monetary policies
within a unified framework (see eg Smets (2014)). At the same time, our empirical
framework is flexible so as not to unduly restrict the interactions between instruments
and their assumed targets. Finally, real GDP (RGDP) is included to capture economic
activity that also interacts with the other endogenous variables, including the two
policy instruments.

The contemporaneous and lagged values of the Federal Funds rate and real GDP
in the United States are included in the model as exogenous variables. This is
motivated by the potential impact of monetary policy and real activity in the United
States on the real economy, financial conditions and monetary policy in the Asia-
Pacific economies.?

A recursive structure on contemporaneous structural parameters is assumed,
following Sims (1980). In particular, we assume that the three macro variables (RGDP,
CPI, CRD) are contemporaneously exogenous to the two policy instruments. This
implies that the policy stance is set after observing the current economic condition
as reflected by the macro variables, and policy shocks are identified as residuals of
the equations where policy instruments endogenously respond to the state of the
economy in such a way. Our model structure may be regarded as an extension of the
model by Christiano et al (1999) that identifies monetary policy shocks.?

Regarding the identification, the monetary authority is likely to set the interest
rate considering not only the recent values of two traditional objective variables
(output and prices) but also credit conditions, in line with the increased prominence
of financial stability objectives (see eg Bailliu et al (2015)). Our model allows for this
possibility, as the interest rate can react to all three variables contemporaneously.
Macroprudential policy is likely to be set by considering recent financial conditions
such as credit, but it may also react to recent output conditions as stated in CGFS
(2010) and modelled in some recent studies (see eg Angelini et al (2014); Gelain and
Ilbas (2014)). Further, we cannot exclude the possibility that macroprudential policy

2 Our modelling does not investigate the potentially asymmetric effects of expansionary and

contractionary macroprudential policies. Such asymmetries are explored eg in Kuttner and Shim
(2013) and McDonald (2015).

2 See eg McCauley et al (2015) for evidence regarding linkages between the Federal Reserve's

monetary policy and dollar credit outside the United States; Kim and Shin (2015) for the transmission
of US or global liquidity to emerging markets; Kim and Yang (2012) for the transmission of US
monetary policy to Asian economies; and Chen et al (2015) on the international spillovers of US
unconventional monetary policy. In the individual country VAR estimations for Indonesia and
Thailand, we exclude the two exogenous variables due to a short sample period.

B Aslong as our indicators for monetary and macroprudential policy represent policy actions — which

arguably is the case — the identified shocks are likely to be close to policy actions. On the other hand,
while examining the effects of changes in systematic parts of policy is important, we leave such
exercises for the future research agenda, partly because such counter-factual exercises in the VAR
framework may be subject to the Lucas critique.
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takes into account price stability, especially in the case where the monetary authority
is in charge of setting macroprudential policy. Our model allows for all these
possibilities by letting macroprudential policy react to all three variables
contemporaneously.

Regarding the ordering between two policy instruments, the measure of
macroprudential policy is assumed to be contemporaneously exogenous to the
interest rate in the baseline model, but we consider the alternative ordering in an
extended model.

We estimate both a panel VAR model incorporating four economies, and
individual VAR models for each country separately. The estimated impulse responses
from the panel VAR allow us to analyse typical dynamic interactions among variables
in the four inflation targeting economies. In contrast, the VAR models estimated
separately for each country yield estimates about the impacts of policy actions in each
country at different points of time; for example, at times of risks to price or financial
stability.

We consider those four inflation targeting economies in the Asia-Pacific region
for which data on total credit to the private sector are available. This results in a
sample comprised of Australia, Indonesia, Korea and Thailand.?* Quarterly data are
used in the estimation. The estimation period spans Q1:2000-Q2:2012 for Australia
and Korea; Q1:2002-Q2:2012 for Thailand; and Q1:2005-Q2:2012 for Indonesia, so
that all four economies were pursuing inflation targeting during our sample periods.
For the individual country VAR estimation for Indonesia, the sample period is
extended to Q1:2002, as the official inflation targeting period is too short to produce
meaningful results.

Measures of macroprudential policy actions are included in the VAR estimation
as an index, accumulated over time. Thus, a macroprudential policy tightening
(loosening), regardless of the type of measure undertaken or its intensity, will increase
(decrease) the level of the index by one unit, with the new value maintained until
another policy action is taken.® For instance, a one-time increase in reserve
requirements by any magnitude would lead to an increase in the level of the index by
one unit, as would a tightening of the loan-to-value ratio by any magnitude. If both
tightening measures were undertaken during the same quarter, the level of the index
would increase by two units during that quarter, ceteris paribus.

Due to such a definition of the index, the effects of policies should be interpreted
as average responses to the various policy actions, acknowledging that there may be
considerable uncertainty as regards the impacts of individual measures. However, as
discussed later, we also experiment with an alternative macroprudential index using
a different source of macroprudential policies (although applying an identical
methodology to construct the index), and find that the results are similar.26 Another
caveat also relates to the way the macroprudential policy index is constructed. The

2 Total credit series are not available for New Zealand and the Philippines (bank credit only).

% The impulse responses of the other variables in the system are unchanged if we change the way the

index is scaled; for instance, if every change in macroprudential policy is set to change the index value
by 0.5 units instead of one unit.

% Of course, there are alternative ways to construct macroprudential policy indices. Cerutti et al (2015)

use an index that takes into account whether or not certain macroprudential instruments were in
place, but that does not capture changes in the level of each instrument.
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results that we obtain are conditional on the type of policy actions undertaken and
the intensity of these measures in the economies under study.?’ It is plausible that the
effects of macroprudential measures on the real economy are strong only if used with
sufficient intensity and they will also depend on the type of measures undertaken.

The VAR is estimated in levels, with a logarithmic transformation applied for the
series on consumer prices, real GDP and credit. Two lags are included. The individual
fixed effect is assumed in the panel VAR, to capture country-specific factors that are
not explicitly considered in the empirical model.

Evidence from panel VAR

Commencing with results from the panel VAR, impulse responses with 90%
probability bands are shown in Graph 2. Each column shows the responses of the five
endogenous variables to a different shock. Our focus is on the responses to
macroprudential and monetary policy shocks, shown in the fourth and fifth columns,
respectively. Both policy shocks are contractionary: PP increases in response to
macroprudential policy shocks and R rises in response to monetary policy shocks.
Both result in a statistically significant fall in CP/ and CRD. That is, monetary policy
contraction reduces not only the price level but also the level of credit. Similarly,
contractionary macroprudential policy decreases not only credit but also the price
level. The latter finding is likely to arise, as macroprudential policies affect aggregate
demand. Indeed, we find a significant negative effect from tighter macroprudential
policies on real GDP.

The relative effects of the two policies on credit and the price level are also
similar. In response to a monetary policy shock of one standard deviation, the declines
in CRD and CP/ are 0.55% and 0.18%, respectively, at two year horizon, producing a
ratio of 3.0. In response to a macroprudential policy shock of one standard deviation,
the declines in CRD and CP/ are 0.45% and 0.20%, respectively, yielding a ratio of
2.2.2% Although the ratio of credit responses to price responses is slightly different,
the probability that the ratio under monetary policy shocks is larger than the ratio
under macroprudential shocks is only 64.9% based on simulation exercises, which
suggests that the difference is not significant at a conventional significance level.3
Comparing similarly the relative responses of CRD to RGDP, the corresponding ratios
are 4.2 in the case of monetary policy shocks and 2.2 in the case of macroprudential
policy shocks. Although the difference in the ratios is larger in this case, the

7 A one-time tightening in the loan-to-value ratio by 10 percentage points results in an identical

increase in the constructed macroprudential policy index as a one-time tightening in the same
instrument by 30 percentage points, for example.

8 Qur statistical inference is not problematic in the presence of unit roots and cointegrating relations

because we follow Bayesian inference. We use the Monte-Carlo integration method, described in
RATS (2013), to construct posterior probability bands for impulse responses. See Sims (1988) and
Sims and Uhlig (1991) for general discussion on Bayesian inference in the presence of unit roots and
cointegrating relations.

% The nature of two policy shocks is different so it is not so easy to compare the effect on each variable

separately. Therefore, we compare the relative size of CRD and CPI responses, instead of the size of
the responses of each variable.

30 The probability is calculated by comparing the ratios for 10,000 draws from simulations. At other

horizons, the results are similar in that the difference is not significant at a conventional significance
level.
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probability is 67.4% based on simulation exercises, which suggests that the difference
is still not significant.

Impulse responses from panel VAR model

Graph 2

RGDP CRD CPI PP

Note: The column headings denote the shocks and the row headings the responses of the indicated variable to each shock. RGDP = real GDP,

CRD = total credit, CPI = consumer price index, PP = macroprudential policy measure, R = policy interest rate. For example, the impulse

response in the first row, fifth column, shows the response of real GDP to an interest rate shock.

Sources: authors’ calculations.

Some interesting interactions can be observed between the policy instruments.
In response to contractionary macroprudential shocks, the interest rate declines after
a few quarters. This monetary expansion may be interpreted as an endogenous policy
action to stabilise the price level that has declined after a contractionary
macroprudential shock. Similarly, contractionary monetary policy shocks lead to
expansionary macroprudential policy, which can be interpreted as an endogenous
policy response to changes in the credit condition following monetary policy shocks.
We note that Bruno et al (2015) show a positive correlation between the levels of
interest rate and cumulated macroprudential policy actions — our results suggest that
there may additionally exist a lagged endogenous policy response that partly
counters the impact of shocks to the other policy instrument.

To infer the relative importance of the policy instruments in explaining the
volatility of target variables, a forecast error variance decomposition is computed. We
find that macroprudential policy shocks tend to play a more important role in
explaining the fluctuations in prices and credit than monetary policy shocks. At a 16
quarter horizon, macroprudential policy shocks explain 12.5% of CPI fluctuations and
6.1% of credit fluctuations, while monetary policy shocks explain 5.9% and 3.9%,
respectively. Thus, the role of monetary policy shocks in explaining credit fluctuations
is somewhat limited, but the contribution of macroprudential shocks to CPI
fluctuations is rather strong. The latter finding is again likely to stem from the
aggregate demand impacts of macroprudential policies - shocks to the
macroprudential instrument explain 9.4% of output fluctuations at a 16 quarter
horizon. As tighter macroprudental policies lead to a fall in current expenditure, the
output gap falls, putting downward pressure on prices.
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Robustness and further evidence

We construct four extended models to further investigate relevant dynamics and to
check the robustness of the results. First, we examine the aggregate demand impact
of the two policy shocks. As suggested in Section 2, macroprudential policy shocks
could affect both consumption and investment, through their impact on credit.
Increasing the dimension of the VAR to include private consumption and gross fixed
capital formation one by one as an additional endogenous variable, both ordered
before the policy instrument in the model, suggests that this is indeed the case.! In
particular, we find that contractionary policy shocks lead to declines in both private
consumption and investment (Appendix Graph Al), although the statistical
significance of the results falls in some cases as the number of variables in the VAR
increases.3?

Second, we consider an alternative ordering of the policy instruments in the VAR
by assuming that the interest rate is contemporaneously exogenous to the measure
of macroprudential policy. The results are robust to changes in ordering (Appendix
Graph A2). Although a positive correlation is found between two instruments as
reported in Bruno et al (2014), this seems to be partly generated as an endogenous
policy response in the presence of other structural shocks. For example, a positive
correlation between the two policy instruments is found as a response to shocks to
real GDP. By excluding the correlation conditional on shocks to macro variables, the
remaining correlation between the two policy instruments is small. In such a case, the
ordering between the two policy instruments does not change the results much.

Third, we use a different dataset of macroprudential tools. We use the data in
Lim et al (2013) collected by the IMF, covering loan-to-value and debt service-to-
income ratios, capital requirements and risk weights, provisioning requirements,
foreign currency lending limits, credit growth limits, reserve requirements, limits on
maturity mismatch and net open position and restrictions on profit distributions. The
measures used in the estimation are constructed similarly to the benchmark model,
ie accumulating the values to an index over time. As shown in Appendix Graph A3,
the results are robust to using this alternative data source, even if the types of
macroprudential measures included in the two databases partly vary.

Fourth, note that our baseline model does not include exchange rates, allowing
for greater degrees of freedom. We extend the baseline model to include the bilateral
exchange rate against the US dollar because exchange rate changes might be an
important transmission channel. All variables in the model are assumed to be
contemporaneously exogenous to the exchange rate, as the exchange rate is likely to
reflect all possible information instantaneously. The results, shown in Appendix Graph
A4, suggest that the impacts of the two policy shocks remain robust to the inclusion
of the exchange rate variable, albeit with reduced statistical significance. Both
contractionary policy shocks appreciate the exchange rate in the short run.
Interestingly, a depreciation shock to the domestic currency (a rise in X) indeed leads
to afall in the level of credit, consistent with Bruno and Shin (2015). To the extent that

31 See Kim (2001) for such exercises.

32 Our result is consistent with Sonoda and Sudo (2015) who study the impacts of Quantitative

Restriction (QR) policies that asked banks to limit lending to the real estate sector in Japan from the
1970s to the 1990s. The authors find that QR policy shocks had broader impacts on the
macroeconomy, including on consumption and investment.
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exchange rate appreciation has coincided with credit booms, the credit growth
observed in the data may have been amplified by underlying exchange rate
movements.

Evidence from individual country VARs

Next, we consider results from the VAR models estimated for individual economies.
Here, historical decomposition is applied to investigate the role of policy shocks in
explaining the dynamics of the target variables at different points in time. We are
particularly interested in finding episodes where macroprudential policy actions could
have negatively affected price stability in the short run — so that inflation was pushed
away from target — or when monetary policy shocks may have added to financial
stability risks — defined here as excessive growth in credit. For this purpose, first, we
identify the quarters during which inflation was off the target range and analyse the
historical decomposition of consumer prices to infer how macroprudential shocks
contributed to price dynamics during those periods. Second, we identify the sample
periods in which the estimated credit gaps exceeded 6 percentage points and analyse
the historical decomposition of credit to infer how monetary policy shocks
contributed to credit growth at those times.

In what follows, we consider only sample periods during which inflation was off
the target range or the credit gap exceeded 6 percentage points for at least three
consecutive quarters.3 Moreover, given the focus of the paper, we only report the
results that indicate (ex post) policy trade-offs. In the estimation, we also uncover
various episodes where macroprudential policy shocks helped get inflation back into
target, or contractionary monetary policy shocks dampened strong credit growth.

Table 4 shows the results from the historical decomposition of CPL To quantify
the role of policy shocks, we report the average size of the forecast error, the average
size of the forecast error due to policy shocks, and the ratio of the latter to former.
The ratio gives us the relative contribution of policy shocks to the forecast errors of
CPI, reported in the last column of Table 4.

Historical decomposition of CPI, contribution of macroprudential shocks

Table 4

Macroprudential

Country Period CPI forecast error policy Ratio

Korea Q1:2008-Q1:2009 (high) 1.39 0.06 0.04
Q3:2005-Q3:2007 (low) -3.27 -0.68 0.21

Indonesia Q1:2005-Q3:2006 (high) 5.00 0.63 0.13
Q3:2010-Q1:2011 (high) 149 0.20 0.13

Q3:2009-Q1:2010 (low) -1.75 -0.12 0.07

Source: authors’ calculations.

3 We exclude three sub-periods (two for Thailand and one for Indonesia) during which inflation was

above (or below) the target range but the forecast error of CPI was negative (or positive) or the credit
gap exceeded 6 percentage points but the forecast error of credit was mostly negative because it is
difficult to interpret such cases meaningfully. We also exclude two sub-periods of off-target inflation
for Australia during which the contribution of macroprudential policy shocks was zero or negligible.
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The analysis unveils some episodes where inflation was off the target range and
macroprudential policy shocks played a non-negligible role (Table 4). For example, in
the case of Indonesia during Q3:2010-Q1:2011, the sum of the CPI forecast errors was
1.49, while the CPI forecast error due to macroprudential policy shocks was 0.20. This
suggests that 13% of the CPI forecast error during that period was due to
macroprudential policy shocks. In other words, macroprudential policy shocks
contributed to the deviation of inflation from the target range. There are other similar
cases, including the period of Q3:2009-Q1:2010 in Indonesia and Q3:2005-Q3:2007
in Korea.

The contribution of macroprudential policy shocks in pushing inflation away from
the target range may be less worrisome if inflation was expected to revert back to
target relatively quickly. In such a case, even if inflation was currently away from
target, the central bank may have been able to use monetary tools to counter financial
imbalances. Alternatively, it could let regulatory authorities undertake prudential
measures without a counteracting policy interest rate response, as long as expected
inflation remained on target.

To investigate the issue, we focus on the periods of inflation gaps identified in
Table 4. Then, we use monthly inflation expectations for the next calendar year from
Consensus Economics during those periods (median expectation across forecasters),
to investigate whether there were risks to price stability in a forward-looking sense.
In Table 5, we show the share of months (in %) when expected inflation was away
from the target, while macroprudential policy shocks exerted a non-negligible impact
on inflation.

Inflation expectations for next year during periods of current off-target inflation Table 5

Current inflation above target

Country Period Expectations above both Expectations above mid- Expectations below mid-
the mid-point and upper  point but below upper point of target range
bound of target range bound of target range
Korea Q1:2008-Q1:2009 20% 40% 40%
Indonesia Q1:2005-Q3:2006 14% 43% 43%
Indonesia Q3:2010-Q1:2011 67% 33% 0%
Current inflation below target
Country Period Expectations below both  Expectations below mid- Expectations above mid-
the mid-point and lower  point but above lower point of target range
bound of target range bound of target range
Korea Q3:2005-Q3:2007 0% 100% 0%
Indonesia Q3:2009-Q1:2010 0% 0% 100%

Note: The table shows the share of months (%) during which inflation expectations for the next year were below or above the inflation target,
based on dates identified in Table 4. Inflation expectations are for the next calendar year from Consensus Economics®, using the expectations
published each month during the period shown in the table.

Source: Consensus Economics®; authors' calculations.

Table 5 shows that macroprudential policy shocks have at times had an impact
on inflation also when near-term inflation expectations were deviating from target.
During periods where inflation was above the target range and macroprudential
policy shocks were expansionary, over 50% of months were characterised by next-
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year inflation expectations exceeding the mid-point of the central bank’s target as
well. In contrast, the picture is mixed when current inflation was below the target
range. In Indonesia, while inflation was below target and macroprudential policy
shocks contractionary during Q3:2009-Q1:2010, inflation was still expected to revert
back to target relatively quickly.

We also use historical decomposition to evaluate the contribution of monetary
policy shocks to credit growth during episodes of potential financial stability risks
(Table 6). Expansionary monetary policy shocks appear to have added to credit
growth in Australia during a period when the credit gap exceeded 6 percentage
points, although the contribution of monetary policy shocks only amounts to 3%.3*
An inspection of the debt service ratio during this period (not shown) provides a more
nuanced view. In particular, in Australia, the debt service ratio crossed a “critical”
threshold identified in Drehmann and Juselius (2012) as providing an indication of an
impending crisis. Given that lower interest rates directly reduce debt service ratios,
expansionary monetary policy may reduce the risk of imminent banking system
distress when debt service ratios are high, ceteris paribus.

Historical decomposition of credit, contribution of monetary policy shocks Table 6
Country Period CRD forecast error Monetary policy Ratio
Australia Q2:2002-Q3:2009 320 0.98 0.03

Source: authors’ calculations.

6. Conclusion

Central banks have increasingly adopted explicit financial stability objectives, often in
the context of well-established price stability mandates. In this paper, we have
analysed potential trade-offs and interactions between price and financial stability
policies in the Asia-Pacific region, where many economies have used macroprudential
instruments with the aim of safeguarding financial stability. The empirical analysis is
done by means of structural vector autoregressions that identify both interest rate
and macroprudential policy shocks. The financial stability objective for the central
bank is assumed to be one of containing credit relative to output below a “safe”
threshold, drawing on the literature on early warning indicators of banking system
distress. The indicator for macroprudential policy is constructed by aggregating
various policy measures targeting credit growth into a single index, based on data
from Shim et al (2013).

We find that while macroprudential policies do indeed affect credit growth, they
have also had a significant impact on inflation. Using estimates of historical
decomposition, the analysis unveils episodes where macroprudential policy shocks
have contributed to pushing inflation away from the target range. The estimated
model dynamics suggest that macroprudential and monetary policies work through

3 As Graph 1 suggests, there are many periods of high credit gaps in the data, but their duration is

often long — as an example, the one for Australia reported in Table 6 lasts for over seven years. During
such episodes the estimated contribution of monetary policy shocks mainly turned out to be very
small, partly due to the fact that positive and negative shocks may cancel each other out over longer
horizons.
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related channels, affecting aggregate demand. The results could also indicate
potential policy challenges during periods when low inflation coincides with buoyant
credit growth.

These results should be seen as one of the first steps in a broader research
agenda to quantify the macroeconomic effects of macroprudential policy and
investigate its interaction with monetary policy. Future research on the interaction
between monetary and macroprudential policies may usefully consider differentiating
between the various measures of macroprudential policy; analysing a larger sample
of economies; and shedding more light in the systematic part of macroprudential

policy.

References

Angelini, P, S Neri and F Panetta (2014): "The interaction between capital
requirements and monetary policy”, Journal of Money, Credit and Banking 46(6), pp.
1073-112.

Angeloni, I and E Faia (2013): “Capital regulation and monetary policy with fragile
banks”, Journal of Monetary Economics 60(3), pp. 311-24.

Bailliu, J, C Meh and Y Zhang (2015): “Macroprudential rules and monetary policy
when financial frictions matter”, Economic Modelling 50, pp. 148-61.

Bank for International Settlements (2011): Central bank governance and financial
stability, a report from a Study Group of the Central Bank Governance Group.

Bank for International Settlements (2014): 84 Annual Report.
Bank for International Settlements (2015): 85" Annual Report.
Bank of Korea (2015): Monetary Policy Report April 2015.

Basel Committee on Banking Supervision (2010): Guidance for national authorities
operating the countercyclical capital buffer.

Borio, C (2014): “The financial cycle and macroeconomies: what have we learnt?”,
Journal of Banking & Finance 45(C), pp. 182-98.

Borio, C and M Drehmann (2009): "Assessing the risk of banking crises — revisited”,
BIS Quarterly Review, March, pp. 29-46.

Borio, C and P Lowe (2002): "Assessing the risk of banking crises”, BIS Quarterly
Review, December, pp. 43-54.

Borio, C and P Lowe (2004): "Securing sustainable price stability: should credit come
back from the wilderness?”, BIS Working Papers, no 157.

Borio, C and W White (2004): “Whither monetary and financial stability? The
implications of evolving policy regimes”, BIS Working Papers, no 147.

Borio, C and H Zhu (2012): “Capital regulation, risk-taking and monetary policy: A
missing link in the transmission mechanism?”, Journal of Financial Stability 8,
pp. 236-51.

Bruno, V, I Shim and H S Shin (2015): “"Comparative assessment of macroprudential
policies”, BIS Working Papers, no 502.

WP533 Managing price and financial stability objectives 21



Bruno, V and H S Shin (2015): “Cross-border banking and global liquidity”, Review of
Economic Studies 82 (2), pp. 535-64.

Calvo, G and C Reinhart (2002): “Fear of floating”, The Quarterly Journal of Economics
117, pp. 379-408.

Caruana, J (2014): "Redesigning the central bank for financial stability responsibilities”,
Speech at the 135" Anniversary Conference of the Bulgarian National Bank, Sofia,
6 June 2014.

Cecchetti, S G and M Ehrmann (1999): “Does inflation targeting increase output
volatility? An international comparison of policymakers' preferences and outcomes”,
NBER Working Paper, no 7426.

Cecchetti S G and M Kohler (2014): "When Capital Adequacy and Interest Rate Policy
Are Substitutes (And When They Are Not)", International Journal of Central Banking,
September, pp. 205-31.

Cerutti, E, Claessens, S and L Laeven (2015): “The use and effectiveness of
macroprudential policies: New evidence”, IMF Working Paper WP/15/61.

Cesa-Bianchi, A and A Rebucci (2013): “Does easing monetary policy increase financial
instability”, IDB Working Paper no IDB-WP-387.

Chen, Q, A Filardo, D He and F Zhu (2015): “Financial crisis, US unconventional
monetary policy and international spillovers”, Journal of International Money and
Finance, forthcoming.

Christiano, L J, M Eichenbaum and C L Evans (1999): “Monetary Policy Shocks: What
Have We Learned and to What End?” in Handbook of Macroeconomics, Vol. 1A, edited
by John Taylor and Michael Woodford, pp. 65-148, Amsterdam: Elsevier North-
Holland.

Claessens, S (2013): "Interactions between monetary and macroprudential policies in
an interconnected world”, Paper prepared for the Bank of Thailand-IMF conference
on Monetary Policy in an Interconnected World, Bangkok, 31 October-2 November
2013.

Committee on the Global Financial System (2010): “Macroprudential instruments and
frameworks: a stocktaking of issues and experiences”, CGFS Papers, No. 38.

Drehmann, M (2013): “Total credit as an early warning indicator for systemic banking
crises”, BIS Quarterly Review, June, pp. 41-45.

Drehmann, M, A lles, M Juselius and M Santos (2015): “"How much income is used for
debt payments? A new database for debt service ratios”, BIS Quarterly Review,
September, pp. 89-103.

Drehmann, M and M Juselius (2012): “Do debt service costs affect macroeconomic
and financial stability?”, BIS Quarterly Review, September, pp. 21-34.

Drehmann, M and M Juselius (2014): "Evaluating early warning indicators of banking
crises: satisfying policy requirements”, International Journal of Forecasting 30(3),
pp. 759-780.

Drehmann, M and K Tsatsaronis (2014): “The credit-to-GDP gap and countercyclical
capital buffers: questions and answers”, BIS Quarterly Review, March, pp. 55-73.

Filardo, A and H Genberg (2010): “Targeting inflation in Asia and the Pacific: lessons
from the recent past”, BIS Papers, no 52, pp. 251-73.

22 WP533 Managing price and financial stability objectives



Filardo, A H Genberg and B Hofmann (2014): “Monetary analysis and the global
financial cycle: an Asian central bank perspective”, BIS Working Papers, no 463.

Fuhrer, J C (1997): “Inflation/output variance trade-offs and optimal monetary policy”,
Journal of Money, Credit and Banking 29, pp. 214-34.

Gelain, P and P Ilbas (2014): “Monetary and macroprudential policies in an estimated
model with financial intermediation”, National Bank of Belgium Working Paper,
no 258.

Gilchrist, S and E Zakrajsek (2012): "Credit spreads and business cycle fluctuations”,
American Economic Review 102 (June), pp. 1692-720.

Gourinchas, P-O and M Obstfeld (2012): “Stories of the twentieth century for the
twenty-first”, American Economic Journal: Macroeconomics 4(1), pp. 226-265.

Hofmann, B and G Peersman (2015), “Revisiting the US monetary transmission
mechanism”, mimeo.

Jeanneau, S (2014): "Financial stability objectives and arrangements — what's new?”,
BIS Papers No 76.

Jonsson, M and K Moran (2014): "The linkages between monetary and
macroprudential policies”, Sveriges Riksbank Economic Review 2014:1, pp. 1-21.

Jorda, O, M Schularick and A Taylor (2015): “Betting the house”, Journal of
International Economics, forthcoming.

Kim, S (2001): “International transmission of U.S. monetary policy shocks: Evidence
from VAR's", Journal of Monetary Economics 48, pp. 339-72.

Kim, S and H S Shin (2015): “Transmission channels of global liquidity”, mimeo.

Kim, S and D Y Yang (2012): “International monetary transmission in East Asia:
Floaters, non-floaters, and capital controls”, Japan and the World Economy 24,
pp. 305-16.

Kuttner, K N and I Shim (2013): “Can non-interest rate policies stabilise housing
markets? Evidence from a panel of 57 economies”, BIS Working Papers, no 433.

Lim, C H, I Krznar, F Lipinsky, A Otani and X Wu (2013): “The macroprudential
framework: Policy responsiveness and institutional arrangements”, IMF Working Paper
WP/13/166.

McDonald, C (2015): “When is macroprudential policy effective?”, BIS Working Papers,
no 496.

McCauley, R N, P McGuire and V Sushko (2015): "Global dollar credit: links to US
monetary policy and leverage”, BIS Working Papers, no 483.

Norges Bank (2014): Monetary Policy Report 1/14.

Orphanides, A (2004): “Monetary policy rules, macroeconomic stability, and inflation:
A view from the trenches”, Journal of Money, Credit and Banking 36(2), pp. 151-75.

Orphanides, A and J C Williams (2005): “Imperfect knowledge, inflation expectations
and monetary policy", in The Inflation Targeting Debate, edited by Ben Bernanke and
Michael Woodford, pp. 201-34. Chicago: University of Chicago Press.

Ostry, J D, AR Ghosh and M Chamon (2012): “Two targets, two instruments: Monetary
and exchange rate policies in emerging market economies”, IMF Staff Discussion Note
SDN/12/01.

WP533 Managing price and financial stability objectives 23



RATS (2013): User's Guide, Version 8.3, Estima.

Ravalo, J N E (2013): “Challenges of executing a financial stability policy objective at
the Central Bank of the Philippines”, in Macroprudential Frameworks in Asia, edited by
Rodolfo Maino and Steven A Barnett, pp. 6-16. Washington DC: International
Monetary Fund.

Shim, I, B Bogdanova, J Shek and A Subelyte (2013): “Database for policy actions on
housing markets”, BIS Quarterly Review, September, pp. 83-95.

Shin, H S (2015): “Macroprudential tools, their limits and their connection with
monetary policy”, Panel remarks at IMF Spring Meeting event: Rethinking macro
policy III: progress or confusion?, Washington, DC, 15 April 2015.

Sims, C A (1980): "Macroeconomics and reality”, Econometrica 48(1): pp. 1-48.

Sims, C A (1988): “Bayesian skepticism on unit root econometrics”, Journal of Economic
Dynamics and Control 12, pp. 463-74.

Sims, C A and H Uhlig (1991): “Understanding unit rooters: A helicopter tour”,
Econometrica 59, pp. 1591-99.

Smets, F (2014): "Financial stability and monetary policy: how closely interlinked?”,
International Journal of Central Banking 10(2), pp. 263-300.

Sonoda, K and N Sudo (2015): “Is macroprudential policy instrument blunt?”, mimeo.

Stein J C (2013): "Overheating in credit markets: origins, measurement, and policy
responses”’, Speech at the Research Symposium: Restoring household financial
stability after the great recession: why household balance sheets matter, St. Louis,
Missouri, 7 February 2013.

Stein, J C (2014): “Incorporating financial stability considerations into a monetary
policy framework”, Speech at the International Research Forum on Monetary Policy,
Washington, DC, 21 March 2014.

Svensson, L E O (2010): “Inflation targeting” in Handbook of Monetary Economics,
Vol. 3, pp. 1237-1302, edited by Benjamin Friedman and Michael Woodford. Elsevier-
North Holland.

Sveriges Riksbank (2014): Repo rate cut by half a percentage point to 0.25 per cent.
Press Release, 3 July 2014.

Tovar, C E, M Garcia-Escribano and M V Martin (2012): “Credit growth and the
effectiveness of reserve requirements and other macroprudential instruments in Latin
America”, IMF Working Paper WP/12/142.

Ueda, K and F Valencia (2014): "Central bank independence and macro-prudential
regulation”, Economics Letters 125, pp. 327-330.

Woodford, M (2003): Interest and prices. Princeton University Press.

Woodford, M (2012): “Inflation targeting and financial stability”, NBER Working Paper,
no 17967.

24 WP533 Managing price and financial stability objectives



Appendix

Consumption and investment response to policy shocks Graph Al
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Note: The column headings denote the shocks and the row headings the responses of the indicated variable to each shock. PP =
macroprudential policy measure, R = policy interest rate. For example, the impulse response in the first row, second column, shows the
response of private consumption to an interest rate shock.

Sources: authors’ calculations.

Impulse responses from panel VAR, alternative ordering of instruments Graph A2
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Note: The column headings denote the shocks and the row headings the responses of the indicated variable to each shock. RGDP = real GDP,
CRD = total credit, CPI = consumer price index, PP = macroprudential policy measure, R = policy interest rate. For example, the impulse
response in the first row, fourth column, shows the response of real GDP to an interest rate shock.

Source: authors’ calculations.
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Impulse responses from panel VAR, alternative macroprudential measures Graph A3

Note: The column headings denote the shocks and the row headings the responses of the indicated variable to each shock. RGDP = real GDP,
CRD = total credit, CPI = consumer price index, PP = macroprudential policy measure, R = policy interest rate. For example, the impulse
response in the first row, fifth column, shows the response of real GDP to an interest rate shock.

Source: authors’ calculations.

Impulse responses from panel VAR, including the exchange rate Graph A4
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Note: The column headings denote the shocks and the row headings the responses of the indicated variable to each shock. RGDP = real GDP,
CRD = total credit, CP/ = consumer price index, PP = macroprudential policy measure, R = policy interest rate, X = exchange rate. For example,
the impulse response in the first row, fifth column, shows the response of real GDP to an interest rate shock.

Source: authors’ calculations.
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