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Abstract

This paper assesses the effectiveness of lending restriction measures, such as loan-to-
value and debt-service-to-income ratios, in affecting developments in house prices and
credit. We use data on 99 lending standard restrictions implemented in 28 EU countries
over 1990-2018. The results suggest that lending restriction measures are generally
effective in curbing house prices and credit. However, the impact is delayed and reaches
its peak only after three years. In addition, the impact is asymmetric, with tightening
measures having weaker association with target variables compared to loosening
measures. The association is stronger in countries outside of euro area and for legally-
binding measures and measures involving sanctions. The results have practical
implications for macroprudential authorities.
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I. INTRODUCTION

Macroprudential policies have gained importance in EU countries, especially following the
global financial crisis. The authorities have used them to address externalities associated with
two main dimensions of systemic risk: time-series and structural (Claessens 2014; Galati and
Moessner 2018). In the time-series dimension, collateralized borrowing generates
externalities and facilitates the emergence of boom-bust cycles. Fire sales represent a vivid
example: simultaneous deleveraging in bad times by individual borrowers who do not take
into account how their behavior collectively affects the entire system may lead to swings in
asset prices and credit. In the structural dimension, externalities arise from the financial
market structure, such as interconnectedness and size. Systemic risks may arise if financial
institutions, especially systemically important ones, do not internalize the impact of their
exposures on other financial institutions and the rest of the economy.

While containing the systemic financial risk is the ultimate objective of macroprudential
policies, in practice policymakers pursue intermediate targets—such as house prices and
credit (IMF 2014; IMF-FSB-BIS 2016; BIS 2018).2 Despite the widespread use of
macroprudential instruments in recent years, understanding of their effectiveness is limited.
First, these policies have become popular following the crisis and relatively few measures
were implemented in individual countries so far. Expanding the analysis to a cross-country
sample helps expanding the number of observations but requires exercising care when
drawing inferences for individual countries. Second, macroprudential policies rely on
multiple instruments to tackle multiple intermediate targets (IMF 2014; 2018). This
differentiates macroprudential policies from monetary and fiscal policies, where the number
of instruments and targets is smaller. Measuring effectiveness of macroprudential policies is
thus more complicated since assessment should be made for a multiple combination of
instruments and targets.

Several recent papers have provided cross-country empirical evidence on the effectiveness of
macroprudential policies. The results are mixed. One reason is that the samples typically
include a large number of heterogeneous countries (EU and non-EU) to expand the number
of observations and this can dilute the results. In addition, most studies focus on the short-
term—usually one period ahead—effects of macroprudential policies, while in many cases
the full impact of the measures takes time to materialize. It is also notable that
macroprudential stance is typically measured using indices of macroprudential measures,
while policymakers are typically interested in the effects of discretionary tightening and
loosening actions. Finally, none of the studies explores whether the effectiveness of

2 More general dimensions of intermediate objective were formulated by the European Systemic Risk Board
(ESRB) on April 4, 2013 (ESRB/2013/1): mitigate and prevent excessive credit growth and leverage, mitigate
and prevent excessive maturity mismatch and market illiquidity, limit risks related to direct and indirect
exposure concentrations, limit the systemic impact of misaligned incentives, and strengthen the resilience of
financial infrastructures.
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macroprudential measures varies across types (e.g., legally-binding measures versus
recommendations, measures with and without sanctions).

The purpose of this paper is to fill this gap and evaluate the effectiveness of macroprudential
policies in 28 EU countries over the period 1990-2018. We focus on lending restriction
measures, such as loan-to-value (LTV) and debt-service-to-income (DSTI) ratios, and assess
their dynamic association with house prices and credit for up to 16 quarters. We also check
whether the impact varies across different types of measures and country groups. The results
suggest that lending restrictions have a significant association with house prices and credit,
peaking at -1.5 percent after three years. However, there is asymmetry between tightening
and loosening measures, with the former being weaker. There are also notable differences of
effectiveness across country groups and types of measures. The results should be interpreted
with caution given reverse causality between discretionary macroprudential actions and
developments in target variables. Robustness check suggests that the association is stronger
(-3 percent) when reverse causality is controlled for.

The remainder of the paper is structured as follows. Section II reviews cross-country
empirical literature on the effectiveness of macroprudential policy. Section III discusses the
dataset and describes the stylized facts. Section IV presents the estimation methodology and
discusses results. The final section concludes.

II. CROSS-COUNTRY EMPIRICAL STUDIES ON THE EFFECTIVENESS OF
MACROPRUDENTIAL POLICY

A growing body of cross-country empirical studies attempts to provide evidence on the
effectiveness of macroprudential measures. The analysis draws on several databases of
macroprudential measures that were put together by various authors for a large number of
countries. The databases use official publications or surveys of regulators and central bank
officials as sources of information. They cover both bank-based instruments (such as capital
buffers, dynamic loan-loss provisioning, concentration limits) and borrower-based
instruments (such as LTV, DSTTI).

Table 1 lists cross-country empirical studies on the effectiveness of macroprudential policies,
including dependent variables (intermediate targets), macroprudential tools, empirical
methodology, sample period, and key results. As shown in the table, most commonly used
target variables are house prices and various forms of credit (including total, bank, mortgage,
and household). Most commonly used macroprudential instruments are various forms of
lending restrictions (LTV, DSTI), but some studies also analyze the impact of capital buffers,
reserve requirements, taxes on financial institutions, and dynamic loan-loss provisioning,
among others.

The review of the literature suggests that the following issues complicate the empirical
assessment of the effectiveness of macroprudential policies.



o Insufficient number of measures. Some macroprudential measures have been
implemented only recently and in a small number of countries, limiting the number of
observations for the empirical analysis. Moreover, for measures implemented only
recently is difficult to assess dynamic effects given the lack of sufficient observations
on target variables following the implementation.

o Intensity of measures. The intensity of macroprudential measures is difficult to
quantify. For instance, a decrease in LTV by 5 percentage points and increase in the
annual amortization requirement by 1 percentage point are both tightening measures,
but which of these measures is more “biting” is controversial and depends on a
number of factors. Most databases use categorical variables to denote tightening and
loosening measures.?

o Endogeneity. Macroprudential measures are typically implemented in reaction to
developments in target variables, such as house prices and credit. This reverse
causality biases the coefficient of the macroprudential variable upward.* As a result,
the estimated coefficients are typically interpreted as lower bounds.* Most studies
employ GMM methodology to alleviate the impact of endogeneity.

The evidence on the effectiveness of macroprudential measures is mixed. Some studies find
that macroprudential policies are effective in curbing both house prices and credit, while others
find that the effectiveness varies for different target variables (Jacome and Mitra 2015). There
is also disagreement on the effectiveness of different types of macroprudential instruments: for
instance, Fendoglu (2017) finds that borrower-based macroprudential measures are more
effective in curbing credit compared to financial-institutions-based measures.

In addition to the challenges mentioned above, the mixed results could be the explained by
the following reasons. First, most studies include a heterogenous sample of countries with
different levels of development and financial deepening to expand the number of
observations. Inclusion of various control variables may not be sufficient to address cross-
country heterogeneity and restricting the sample to a more homogenous group of countries
may be warranted. Second, most studies evaluate the effectiveness of macroprudential
policies one period ahead and do not assess the dynamic effects.® Given that transmission

3 Exceptions include Vandenbusche and others (2015), Alam and others (2018), and Richter and others (2018).

4 For instance, tighter macroprudential stance can be deployed in periods of rising house prices, creating a
positive correlation between the residual and the measure of macroprudential policy stance (Vandenbusche and
others 2015).

5 If the coefficient of the macroprudential variable is significant and has the right sign, it can be concluded that
macroprudential policies are effective since the lower bound of the estimate is significant. However, if the
coefficient does not have the right sign and/or is insignificant, the assessment is uncertain, since the wrong sign
and/or insignificance can be resulting from the upward bias.

¢ Notable exceptions are Vandenbusche and others (2015), Jacome and Mitra (2015) and Richter and others (2018).



from changes in the macroprudential stance to target variables can take time, medium- and
long-term effects may differ substantially relative to impact effects. Third, most papers use
an index of macroprudential measures that is a cumulative sum of tightening (+1) and
loosening (-1) measures implemented from a certain period of time (see, e.g., Cerutti and
others 2017; Fendoglu 2017; Akinci and Olmstead-Rumsey 2018). While it allows to proxy
the cumulative stance starting from the initial period when the data became available, it does
not represent the discretionary change in the policy stance.” Finally, none of the studies
makes a distinction between different types of measures (e.g., legally-binding versus
recommended, measures with and without sanctions). Understanding how the effectiveness
of macroprudential instruments varies across their types has practical importance for
policymakers deciding on the appropriate mix of macroprudential measures.

Our objective is to fill these gaps and assess the effectiveness of lending restriction measures
in EU-28 countries using the database of Budnik and Kleibl (2018). We use discretionary
changes of lending restriction measures (tightening and loosening) and assess their dynamic
effects on house prices and credit for up to 16 quarters. Finally, we assess how the
effectiveness varies across different types of measures and groups of countries.

ITII. LENDING RESTRICTION MEASURES IN THE EU: STYLIZED FACTS

This section provides stylized facts on lending restriction measures in the EU using the
Budnik and Kleibl (2018) database.® We restrict the sample to 1990q1-2018q2 and exclude
the microprudential measures. We code macroprudential measures as a categorical variable
that takes the value of: (i) 1 if a country has implemented a tightening measure in that
quarter, (ii) -1 if a country has implemented a loosening measure in that quarter, and (iii) 0 if
a country has not implemented any macroprudential measures or implemented measures that
had a neutral impact.®

Table 2 presents the list of lending restriction measures implemented in 28 EU countries
during 1990q1-2018q2. There are 99 lending restriction measures in total. Most frequently
used measures are loan-to-value (41 measures) and debt-service-to-income (20 measures).

7 Drawing a parallel with monetary policy: (i) the index of macroprudential policy stance is equivalent to the
level of the monetary policy rate, while (ii) discretionary macroprudential measures (tightening and loosening)
are equivalent to the changes in the monetary policy rate. The latter definition captures policy shocks and has
been used for assessing the impact on policy targets (Romer and Romer 1989 is a seminal contribution).

8 Lending restriction measures is only one category of measures out of eleven reported in Budnik and Kleibl
(2018). We focus our analysis on this category of borrower-based measures which were employed also in the
previous literature.

% In two cases, countries have implemented one tightening and one loosening measure in the same quarter. In
these case, we coded the categorical variable as neutral (0).



Other important measures include maturity and amortization restrictions, other restrictions on
lending standards, and other income requirements for loan eligibility.

Figure 1 presents the breakdown of the measures. Out of 99 measures, 82 are tightening measures
and 17 are loosening measures. Most of the measures are legally-binding (54 measures) and do not
include sanctions (51 measures). In the empirical analysis we will assess whether the effectiveness
varies across these types of measures.

Deployment of tightening measures has picked up following the global financial crisis
(Figure 2). By contrast, more loosening measures were implemented before the crisis
compared to the post-crisis period. The country-specific distribution of measures (Figure 3)
suggests that 18 countries have deployed tightening measures and 9 countries have deployed
loosening measures. Tightening measures were particularly frequently deployed in CEEC
countries, while the distribution of loosening measures is relatively flat across countries.

Figures 4 presents the dynamics of target variables: house price and credit growth.!* The
range of growth rates in both variables varies widely across countries, suggesting that
country fixed effects should be used to capture country-specific unobserved heterogeneity.
Also, both variables have taken a sharp dip following the global financial crisis suggesting
that the dynamics of both variables is affected by common factors. The empirical analysis
should include time fixed effects to control for these common factors.

IV. EMPIRICAL ANALYSIS

In this section, we provide empirical evidence on the relationship between lending restriction
measures and target variables (house prices and credit) in 28 EU countries over 1990-2018.
We start by assessing the overall effectiveness of lending restriction measures, then provide
evidence on the possible asymmetry between tightening and loosening measures, and finally
check if the effectiveness varies across country groups and types of measures.

A. Baseline Specification: Do Lending Restrictions Affect House Prices and Credit?

In the first step, we assess the overall effectiveness of lending restriction measures using
local projections methods (Jorda 2005). The baseline empirical specification takes the
following form:

Yit+h — Yit-1 = aih + )/? + ,BhMi,t + Zrl\{=1 el’cl,nXk,i,t—n + Sir,lt (1)

10 See Table (3) for description of variables. House prices are taken from the BIS database. Credit refers to the
non-financial private sector and is taken from the BIS and IFS databases. Both variables are deflated using the
CPI index.
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where i denotes countries, ¢ denotes time, 4=/0, ...,16] denotes the projection horizon, N
denotes the number of lags, y denotes the log of real credit or real house prices, M, is the
number of lending restriction measures implemented by country i in period #,'"' X is a matrix of
k lagged dependent and control variables (lending restriction measure, GDP growth, change in
monetary policy rate, crisis dummy), and ¢1is the i.i.d. error term. Regressions include country
fixed effects (a;) to control for country-specific unobserved heterogeneity and time fixed
effects (y:) to control for common shocks affecting all countries simultaneously.

The coefficient of interest is 4. It is expected to be negative consistent with the hypothesis
that tightening (loosening) of macroprudential measures has been associated with a reduction
(increase) in house prices and credit in quarters that followed up the measure.

Figure 5 presents the estimates of coefficient 4" for the baseline specification (see also Tables
4-5). For both house prices and credit, the coefficients are largely negative. This is consistent
with the effectiveness hypothesis and suggests that target variables have tended to decline
following implementation of macroprudential measures relative to a no-implementation
scenario. However, coefficient estimates are imprecisely estimated in the near term and
become significant only after three years (quarter 12), peaking at -1.5 percent. The weaker
association and significance in the near term could be due to the upward bias mentioned above
but could also indicate that the impact of the measures takes time to materialize. Another
important caveat is associated with the effectiveness of the measures over time, since most of
measures were implemented following the global financial crisis (Figure 2).

Lagged control variables have expected signs: (i) changes in monetary policy rates have a
negative lagged association with house prices and credit, (ii) real GDP growth has a positive
association with house prices and credit, and (iii) crisis dummy has a negative association
(except 2 lags in credit regressions).

B. Is the Impact Symmetric Across Tightening and Loosening Measures?

After establishing association between lending restriction measures and target variables, we
would like to assess whether this association is symmetric across tightening and loosening
measures. We use the following empirical specification to address this question:

Yit+h — Yit-1 = aih + Y? + IB[}\}ITMTi,t + ,BA}}ILMLi,t + Z%’:l Hl}cl,nXk,i,t—n + Ei’,lt (2)

where the main difference from the baseline specification is that we introduce two dummies
reflecting tightening and loosening lending restriction measures; M7 takes the value 1 for
tightening episodes and 0 otherwise, while ML takes the value 1 for loosening episodes and
0 otherwise.

' M, takes a positive value for tightening measures, negative value for loosening measures, and zero for periods
with no measures or neutral measures.
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The coefficients of interest are "1/ and "1, : the former is expected to be negative
(tightening measures are associated with a decrease in house prices and credit), while the
latter positive (loosening measures are associated with increase in house prices and credit).

Figure 6 presents the estimates of coefficients /7 and 5", for this specification (see also

Tables 6-7). For both target variables, there is evidence of asymmetry: loosening measures tend
to have a stronger association compared to tightening measures.'> This asymmetry could be
driven by leakages due to regulatory arbitrage that tend to hamper the effectiveness of
tightening measures but do not affect the loosening measures (BIS 2018). The leakages in
response to tightening measures could occur through a shift of customers to: (i) non-bank credit
institutions that are not subject to the same level-playing field in terms of macroprudential
regulation as banks (Reinhardt and Sowerbutts 2015), or (ii) foreign bank branches that are
subject to macroprudential regulation of home authorities (Aiyar and others 2014).1
Nevertheless, the results should be interpreted with caution given a relatively small number of
observations for loosening measures.

C. Does the Impact Vary Across Country Groups and Types of Measures?

In the next step, we would like to assess how the association between macroprudential
measures and target variables varies across country groups and types of measures. We use
the following empirical specification to address this question:

Yit+h — YVit-1 = alh + Vth + ﬁfMi,tdi,t + BgMi,t(l - di,t) + Zﬁ=1 elicl,nXk,i,t—n + Ei},lt 3)

where the main difference from the baseline specification is that we differentiate the impact
of lending restriction measures across country groups or types of measures by including
interaction terms with respective dummy variables d (e.g., d takes the value 1 for euro area
countries and 0 for other EU countries, or d takes the value 1 for legally-binding measures
and 0 for recommendations).

The coefficients of interest are 4", and />. Both are expected to be negative consistent with
the hypothesis that tightening (loosening) of macroprudential measures has been associated
with a reduction (increase) in house prices and credit in quarters that followed up the
measure. Differences in magnitudes of these coefficients will reflect the relative importance
of lending restriction measures across respective country groups or types of measures.

Figure 7 presents the estimates of coefficients across two country groups: euro area countries
versus other EU countries (see also Tables 8-9). For both target variables, the results suggest

12 Kuttner and Shim (2016) also find asymmetric effects for tightening and loosening LTV and DSTI measures,
but the association is not always significant. By contrast, IMF (2012) finds little evidence of asymmetric effects.

13 These types of leakages can be alleviated through reciprocation agreements across home and host supervisory
authorities. Reciprocation is common in Nordic countries.
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a negative and largely significant association for other EU countries, with the impact peaking
at around -2 percent. By contrast, that the association has a wrong sign and is largely
insignificant for euro area countries. The latter result could be explained by the inability to
use monetary policy instruments and exchange rate to cushion the impact of external shocks
on house prices and credit in these countries. This is consistent with Bruno and others (2017),
who find that macroprudential measures are more effective when complemented by monetary
policy actions. In addition, the endogeneity issue is likely to be more severe for euro area
countries, since the accommodative ECB policies following the crisis had a differential effect
on house prices and credit in different euro area and those that chose to implement
macroprudential instruments are likely to be the ones that were affected the most by the
monetary expansion. However, these results should be interpreted with caution given that
some countries in the other EU members sample have limited room to use monetary policy
for cushioning external shocks (e.g., Denmark is pegging its currency to Euro and euro area
countries had to comply with ERM 2 before joining the currency area).

There is also evidence that the effectiveness of macroprudential measures varies across
different types of measures:

o Legally-binding measures have a stronger association with house prices and credit
compared to recommendations (Figures 8, Tables 10—11). The impact peaks at -3 percent
for house prices and -2.2 percent for credit. This suggests that legally-binding measures
are more “biting” and more effective in curbing house prices and credit.

° Measures that include non-compliance sanctions (such as fines, penalties, or various
forms of non-monetary sanctions) have a stronger association with house prices and
credit compared to measures without sanctions (Figures 9, Tables 12—13). The impact
peaks at -4 percent for house prices and -3 percent for credit. This may be because
sanctions help enforce compliance and better compliance helps curbing house prices
and credit.

D. Robustness Checks
Inverse Probability Weighted Estimator

As discussed above, the reverse causality between developments in target variables and
activation of macroprudential measures introduces upward bias in the coefficient estimate of the
macroprudential variable. Following Richter and others (2018), we use the inverse probability
weighted (IPW) estimator to alleviate the issue of endogeneity. Unlike the standard local
projections methodology used in the baseline specification, the [IPW estimator gives more
weight to those macroprudential measures that are difficult to predict based on observables and
less weight to those measures that are endogenous to developments in observables.

The estimation proceeds in two steps. In the first step, we estimate an ordered logit model to
estimate the probability (pi:) that lending restriction measures are implemented by country i
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in period ¢ using lagged values of lending restriction measures, target variables, changes in
monetary policy rates, real GDP growth, and crisis dummies as independent variables. In the
second step, we estimate the baseline local projections model using regression weights given
by the inverse of pi..'* Weighting by the inverse of the propensity score puts more weight on
those measures that were difficult to predict using the macro-financial observables and puts
less weights on those measures that could be predicted.

The IPW estimates confirm the negative association between macroprudential measures and
target variables (Figure 10). Moreover, the impact is stronger than in the baseline
specification, peaking at -3 percent after three years. The stronger association confirms the
presence of an upward bias in the baseline specification, since the IPW estimator alleviates
the endogeneity issue. Richter and others (2018) find a stronger response of house prices
(peaking at -7 percent in quarter 16) and household credit (peaking at 6 percent in quarter 16)
to changes in LTV ratios in a cross-country panel of 56 countries over 1990-2012.

Event Study Analysis

As mentioned above, the asymmetric effect of tightening and loosening measures should be
interpreted with caution given the relatively low number of observations on loosening
measures. To shed further light on the asymmetric association, we adopt the event study
methodology of Gourinchas and Obstfeld (2012). The empirical specification takes the
following form:

Yie =a;+vyet+ 212—12 ﬁjMi,t+j + &t 4)

where i denotes countries, ¢ denotes time, y denotes the log of real credit or real house prices,
J denotes the number of forward and backward lags around a lending restriction measure, M
is a dummy variable taking the value of 1 if country i implemented a lending restriction
measure in period £. We run separate regressions for tightening and loosening measures.
Coefficients f; allow us to examine the behavior of credit and house prices around periods
when respective lending restriction measures were implemented. In particular, they measure
the deviation of respective variables in window j around lending restriction measures from
their “tranquil values” outside of the window (purged from country-specific and time-
specific unobserved heterogeneity).

Figure 11 presents the results of the event study analysis across tightening measures, while
Figure 12 presents the results across loosening measures. The figures confirm the presence of
endogenety issues, as tightening measures tend to be implemented in periods when house
prices and credit are on the rise, while loosening measures tend to be implemented in periods
when house prices and credit are on the decline.

14 The weights are defined by wit = Mi/pic + (1-Mie)/(1-pi).
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Moreover, the figures provide further support to the notion of asymmetry between tightening
and loosening measures. After implementation of tightening measures, house prices stay
relatively flat in the short-term while credit continues growing before flattening in the
medium term. By contrast, after implementation of loosening measures, both house prices
and credit start rising fast.

V. CONCLUSIONS

This paper provides evidence on the effectiveness of lending restriction measures (such as
LTV and DSTI) in affecting developments in house prices and credit in a sample of 28 EU
countries. Using data on 99 lending restriction measures implemented over 1990-2018, we
find that the measures are generally effective in curbing house prices and credit. However,
the impact is delayed and reaches its peak of -1.5 percent only after three years. Correcting
for endogeneity, the impact is even stronger and reaches -3 percent after three years. In
addition, the impact is asymmetric: tightening measures have weaker association with target
variables compared to loosening measures. The latter maybe driven by leakages from
tightening measures widely documented in the literature.

We also find that the impact can vary across country groups and types of measures. The
association between lending restrictions and target variables is stronger in EU countries
outside of the euro area, which could be driven by the fact that macroprudential measures can
be more effective if they are supported by monetary policy actions. Across types of
measures, we find a stronger association for legally-binding measures (versus
recommendations) and measures involving sanctions (versus measures without sanctions).

The results have policy implications. They suggest that lending measures implemented in the
EU countries so far have been broadly effective, especially given that the estimates provide
the lower bound of the effectiveness given the endogeneity bias. However, time is needed for
the full impact of the measures to materialize. This lag between implementation and ultimate
effect on target variables, the asymmetry between tightening and loosening measures, and
differences in the effectiveness across country groups and types of measures should be
factored in by policymakers. Future work could assess the effectiveness of other
macroprudential measures—such as bank-based restrictions (capital buffers, loan-loss
provisioning, concentration limits, etc.)—in addressing financial stability risks.
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Figure 2. Number of Tightening and Loosening Lending Restriction Measures: Over Time
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Figure 4. Dynamics of House Price and Credit Growth
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Source: Bank for International Settlements, International Financial Statistics, and IMF staff calculations.

Note: The sample includes 28 EU countries. Reported are the median (blue line) and 10-90 percentile interval (grey area). The vertical red line indicates the start of the global financial crisis (2008q4).




Figure 5. Results: Response of Target Variables to Lending Restriction Measures
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Note: Reported are " coefficients from baseline specification ([1]). Filled circles indicate significance at 10 percent confidence level (robust standard errors). Measures are implemented in period 0.
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Figure 6. Results: Asymmetric Response of Target Variables with Respect to Tightening and Loosening Measures
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Note: Reported are "/ and " coefficients from specification ([2]). Filled circles indicate significance at 10 percent confidence level (robust standard errors). Measures are implemented in period
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Figure 7. Results: Differential Effects Across Euro Area and Other EU Countries
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Note: Reported are ", and /", coefficients from specification ([3]). Filled circles indicate significance at 10 percent confidence level (robust standard errors). Measures are implemented in period 0.
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Figure 8. Results: Differential Effects Across Legally-Binding Measures and Recommendations
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Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), and IMF staff calculations.
Note: Reported are ", and /", coefficients from specification ([3]). Filled circles indicate significance at 10 percent confidence level (robust standard errors). Measures are implemented in period 0.
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Figure 9. Results: Differential Effects Across Measures with and Without Sanctions
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Note: Reported are ", and /", coefficients from specification ([3]). Filled circles indicate significance at 10 percent confidence level (robust standard errors). Measures are implemented in period 0.
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Figure 10. Robustness Check: Inverse Probability Weighted Estimator
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Note: Reported are " coefficients from baseline specification ([1]) using the inverse probability weighted estimator. Filled circles indicate significance at 10 percent confidence level (robust standard
errors). Measures are implemented in period 0.

144



25

Event Study Analysis for Tightening Measures

Figure 11. Robustness Check
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Table 1. Cross—Country Empirical Studies on the Effectiveness of Macroprudential Policies

Study Dependent variables Macrorpudential Methodology Sample Key result
variables
Alam and others Real household credit and real house LTV, DSTI, CG, CCG, DP, Panel OLS with fixed effects, 34 advanced and 29 One percentage point LTV tightening cumulatively reduces

(2018) price growth.

Ahuja and Nabar Property price growth, lending to
(2011) property sector, bank capital/assets,
bank return on assets.

Akinci and Olmstead- Bank credit, housing credit
Rumsey (2018) and house price growth.

Bruno and others Banking and bond inflows,
(2017) bank credit, total credit.
Carreras and others House prices, household credit.
(2018)

Cerutti, Claessens, Real credit and house price growth.
Laeven (2017)

Cerutti, Dagher,
Dell'Ariccia (2017)
Fendoglu (2017)

Credit booms and busts (dummy).

Credit-to-GDP gap.

Jacome and Mitra
(2015)

Mortgage credit growth.

Kuttner and Shim Growth in house prices and housing
(2016) credit.

Lim and others (2011) Private sector credit and leverage.

Reinhardt and
Sowerbutts (2016)

Cross-border lending growth.

Richter and others Household credit, mortgage loans,

(2018) house prices.
Vandenbussche and ~ House price growth.
others (2015)

Zhang and Zoli (2014) House prices, credit, equity prices and
bank leverage.

LIQ, FC, CR, LEV, TAX, propensity score matching.
and indices of
macroprudential measures.
LTV and DTI. Dynamic GMM panel, controls
include prime lending rate,
credit/GDP.

Index of domestic MP Dynamic GMM panel, controls

policies. include VIX, GDP growth, policy
rate.
MP measures and capital ~ Panel OLS and Dynamic GMM

flow measures. panel.

MP indices and measures ~ Panel vector error correction, fully

from IMF and BIS datasets. modified OLS, panel seemingly
unrelated regression.

Indices of MP policy Dynamic GMM panel, controls

overall, for borrowers and  include GDP growth, policy rate,

financial firms and for banking crises and country fixed

specific instruments. effects.

MP measures. Cross section probit.

MP indices. Dynamic GMM panel, controls

include monetary policy stance,

real GDP growth, changes in real

effective exchange rate, portfolio

flows.

Panel OLS with country fixed

effects.

LTV and DTL

DTI, LTV, and TAX. Panel regression, controls are

interest rate and growth in GNI per

capita.

RR,DP, LTV, DTL, CCG, Panel GMM regression.

and FC.

RR, CR, LTV, DTI, and Panel OLS with destination

LTL country and origin country-time
fixed effects.

LTV. Local projections.

CR and RR. Panel regression, error correction

framework.
Index of MP and CFM Event study, cross country macro
measures. panel, bank level micro panel.

emerging market
economies, 1990q1-
2016q4.

49 emerging and
advanced economies,
2000q1-2010q4.

57 countries, 2000-2013.

12 Asia-Pacific
countries, 2004-2013.
19 OECD countries,
2000q1-2014q4.

119 countries,
2000-2013.

77 observations.

18 emerging countries,
2000q1-2013q2.

Brazil, Hong Kong SAR,
Korea, Malaysia, Poland,
and Romania; July
2002-December 2013.

57 countries, 1980-2012.

49 countries, 2000-2010.

37 countries, 2005q1-
2014q3.

56 countries, 1990q1-
2012q2.

16 CEE countries, 2002-
2011.

46 countries, 2000-2013.

household credit and house prices by about one percent after
one year.

LTV tends to have a decelerating effect on property price
growth. Both LTV and DTI slow the growth of lending to
the property sector.

MP are effective in curbing asset prices and credit growth,
especially targeted policies on housing, and capital inflow
limits in EMs.

Capital flow policies slow inflows, MP policies most
effective alongside monetary policy.

TAX, CR, LTV and DTI are more effective than others in
containing house price and household credit growth.

Policies are effective but especially in the upturn; policies
are weaker in more open and financially deeper economies.

Deployment of MP measures reduces the probability of a
bad boom and a bust.

Borrower-based MP tools, measures with a domestic focus,
and domestic reserve requirements are particularly effective.
Weaker results emerge for financial-institutions-based or
foreign-currency related macroprudential tools.

In most cases, LTVs and DTIs were effective in reducing
loan-growth and improving debt-servicing performances of
borrowers, but not always in curbing house price growth.

DTI and TAX affect housing credit but only TAX affects
house price growth.

MP Policies can affect credit growth and leverage,
especially LTV, DTI, CCG, RR, DP.

Foreign banks lending to domestic non-bank sectors
increases after domestic authorities take a macroprudential
capital action.

LTV tightening has a significant downward causal impact on
credit and house prices.

CR and RR help slow house prices.

LTV, TAX and FC are most effective MP tools.

Source: IMF staff literature review.
Note: Abbreviations used in the table: CCG — ceilings on credit growth, CEE — Central and Eastern Europe, CFM — capital flow measures, CG — limits on domestic currency loans, CR — capital ratio
limits, DP — time varying/dynamic loan-loss provisioning, DTI — debt-to-income limits, DSTI - debt-service-to-income limits, FC — limits on foreign currency loans, GMM — Generalised Method of
Moments, LEV - leverage limits, LIQ - liquidity requirements, LTV — loan-to-value limits, MP — macroprudential, OLS — Ordinary Least Squares, RR — reserve requirements, TAX — levy/tax on

financial institutions, VIX — a measure of the implied volatility of S&P 500 index options.
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Table 2. List of Lending Restriction Measures Implemented in 28 EU Countries Over 1990-2018

Measure Description # measures

Loan-to-value (LTV) limits LTV limits restrict the size of loans relative to the value of the underlying collateral. The LTV 41
cap generally applies at the time of the loan origination and includes also down-payment
requirements. The calibration of LTV can also take into account factors other than the value
of the collateral.

Loan-to-income (LTI) limits LTI limits restrict the size of a loan to a fixed multiple of income. 1

Debt-to-income (DTI) limits ~ DTI limits restrict the size of total household debt to a fixed multiple of the borrowers’ income 1
(or to similar income measures such as income less the average national wage).

Debt-service-to-income DSTI limits restrict the size of total debt service payments (including interest rate payments) to 20
(DSTI) limits (incl. interest a fixed multiple of household income or, in some cases, to a fixed multiple of household
rate stress testing) income less household expenditure. The subcategory includes also criteria based on stress-

testing factors such as interest rate risk and foreign exchange risks which impact maximum
household indebtedness level.

Maturity and amortisation Maximum maturity restrictions (e.g. maximum maturity of mortgages set to 30 years) or 12
restrictions regulations concerning loan amortisation periods.

Other income requirements for Income based criteria of creditworthiness such as minimum disposable income, permanent 5
loan eligibility source of income in the currency of a loan.

Limits on the volume of 2
personal loans

Other restrictions on lending 17
standards

Total 99

Source: Budnik and Kleibl (2018), IMF staff calculations.
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Table 3. Variables and Their Sources

Variable Description Source

House prices House price index, deflated with CPI and seasonally adjusted. Exact definitions ~ BIS
vary across countries and time (https://www.bis.org/statistics/pp detailed.htm).

Credit Total credit to non-financial private sector, deflated with CPI and seasonally BIS, IFS

adjusted.

Lending restriction
measures

Restrictions on LTV, LTI, DTI, DSTI, maturity, amortization, volumes, income
eligibility, and other lending standards.

Budnik and Kleibl (2018)

Monetary policy rate

Interest rate on central bank's main policy instrument.

BIS

Real GDP

Value added of all industries (constant prices).

Eurostat

Crisis dummy

Systemic crises (currency, sovereign, banking, significant asset price correction,
transition to a market economy).

Lo Duca and others (2017)
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Table 4. Estimation Results: Baseline Specification (House Prices)

House prices

h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Measures 0.03 0.10 0.13 0.10 0.00 0.07 0.22 043 0.76 -1.00 0.92 -131 J151 -l6I* -1.48% -1.05 0.54
[0.02] [0.07] [0.12] [0.15] [0.18] [0.25) [0.34] [0.45] [0.68] [0.84] [0.79] [0.93] [0.90] [0.93] [0.84] [0.82] [0.80]
Measures (lag 1) 0.01 006 0.17#  -031%*%  -048%  0.67* 0.87 -1.26 -1.45 J126 0 -L6S*  -LTTF -182% 171k -1.28 0.66 0.20
[0.01] [0.04] [0.08] [0.15] [0.26) [0.39] [0.52] [0.76) [0.89] [0.84] [0.96] [0.91] [0.91] [0.80] [0.78] [0.68] [0.63]
Measures (lag 2) 0.04%  -0.14%  0.27* 0.44 0.61 0.81 -121 -1.39 119 J157  -L73* -180%  -176% -1.39 0.79 0.38 0.23
[0.02] [0.07) [0.15] [0.26] [0.40] [0.55] [0.78) [0.92] [0.86] [1.00] [0.97] [1.01] [0.90] [0.87] [0.77) [0.73) [0.78]
Measures (lag 3) 0.00 0.02 0.09 -0.18 031 0.53 -0.68 0.63 0.93 -L11 113 -1.20 -1.05 0.59 027 0.12 0.03
[0.01] [0.06] [0.15] [0.27) [0.39] [0.61] [0.74] [0.69] [0.86] [0.88] [0.92] [0.89] [0.92] [0.84] [0.81] [0.84] [0.87]
Measures (lag 4) 0.00 0.03 0.11 0.22 0.38 0.52 -0.52 0.80 -1.04 -1.06 111 -1.03 0.74 0.56 0.29 0.07 0.19
[0.03] [0.09] [0.19] [0.29] [0.45] [0.57] [0.55] [0.71] [0.74] [0.79] [0.76] [0.81] [0.73] [0.70] [0.75] [0.75) [0.66]
Dependent variable (lag 1) D07FFE  AS54%EE TOGREE 9 54RRE ]| 3Rk [30%kE (4 01REE  [403%%E [302REE  [37HRR  |244%kE ] DGRRE QRIMAE g ETHRE 7 EEREE  (2Q%KE 4 58k
[0.07) [0.32] [0.66] [0.92] [1.08] [1.21] [131] [1.38] [1.49] [1.63] [1.77) [1.94] [2.04] [2.13] [2.18] 221] [2.20]
Dependent variable (lag 2) 3.63ERE 830K |3 4Q%RE | O5ER D4 RHRE D7 05kER 30 3FwRE 3| A]REE J|2REEE 3036%E% D9 0RFEE DG8TREE DIRTHEE )| G3EEE _[9RFEEE |7 0RKE ]2 08H*
[0.19] [0.87] [1.89] [2.74] [3.28] [3.70] [3.96] [4.00] [3.97) [3.93] [3.95] [4.14] [4.26] [4.36] [4.43] [4.53] [4.61]
Dependent variable (lag 3) 1.90%%%  47Hxk g [2FEE D 00RRE  |612%6%  [Q2R*RE Q] AREEE DD 7DERE D3 (4% DD TARKR D [QRER D) 7Q%EE R 56EEE  [7.07HEE  |608%*%  14.01%FE  [0.61%*
[0.15] [0.79] [1.80] [2.70] [3.32] [3.83] [4.17) [4.24] [4.16] [3.97) [3.75) [3.73] [3.72] [3.65] [3.59] [3.71] [3.94]
Dependent variable (lag 4) Q0ABERE ] Q4FEE ] T3ERE D GTREE  JQOERE 4 70REE 5 ADwRk S RRERE 6 (QFRE G |3REE G| [RRE S RIRER  500wmk  _4RTRER 4 7[EER 400%Ex 3 7%
[0.04] [0.23] [0.57) [0.89] [1.12] [1.33] [1.48) [1.55) [1.55] [1.50] [1.43] [1.41] [1.41] [1.38] [1.34] [1.41] [1.55)
Change in monetary policy rate (lag 1) L0.02%FF  LQ08FFE L0 ITHRE 020%FE  QARE Q52FF 059%F  0.62%  061%  -0.56% 048 -0.43 0.40 0.39 035 0.37 033
[0.01] [0.03] [0.06] [0.10] [0.14] [0.19] [0.23] [0.27) [0.30] [0.32] [0.34] [0.36] [0.38] [0.39] [0.37) [0.35] [0.33]
Change in monetary policy rate (lag 2) 0.01%  -0.04%%  010%F 017+ 024%F  020%%  032%F  _030% 0.25 0.17 -0.10 0.06 0.07 -0.06 0.07 -0.08 -0.07
[0.01] [0.02] [0.04] [0.07] [0.09] [0.12] [0.15] [0.17] [0.19] [0.21] [0.23] [0.26] [0.29] [0.29] [0.26] [0.26) [0.25]
Change in monetary policy rate (lag 3) 0.01%  -0.04%%  0.09%F  -0.14%%  018%*  -020%%  -020% 0.17 0.10 -0.04 0.00 0.00 0.00 0.03 -0.03 -0.02 0.04
[0.00] [0.02] [0.03] [0.05] [0.07] [0.09] [0.12] [0.14] [0.15]) [0.17] [0.20] [0.24] [0.25] [0.23] [0.23] [0.22] [0.22]
Change in monetary policy rate (lag 4) 0.01%  -0.05%F  -0.10%*  -0.15%*%  -020%%  -0.22% 0.22 0.17 0.13 0.11 20.11 0.12 0.16 0.17 0.15 0.15 0.11
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.16] [0.18] [0.20] [0.24] [0.27) [0.28] [0.29] [0.29] [0.27] [0.26] [0.25)
Real GDP growth (lag 1) 0.00 0.01 0.03 0.05 0.07 0.08 0.09 0.10 0.15 0.18 023 0.30 036 0.47 0.56 0.56 0.60
[0.01] [0.04] [0.09] [0.14] [0.19] [0.23] [0.27) [0.31] [0.35] [0.45) [0.45] [0.46) [0.42) [0.42] [0.42] [0.42) [0.43]
Real GDP growth (lag 2) 0.00 0.02 0.04 0.07 0.10 0.12 0.15 0.22 0.29 036 0.46 0.55 0.70% 0.81% 0.82% 0.87 0.98
[0.01] [0.03] [0.06] [0.09] [0.11] [0.14] [0.18] [0.23] [0.29] [0.32] [0.36] [0.35] [0.39] [0.43] [0.48] [0.52] [0.58]
Real GDP growth (lag 3) 0.01 0.02 0.04 0.06 0.07 0.10 0.15 0.19 027 037 045 0.61 0.74% 0.80% 0.89% 1.00* 1.04
[0.01] [0.03] [0.04] [0.07] [0.10] [0.13] [0.18] [0.25] [0.28] [0.32] [0.33] [0.37] [0.42] [0.46] [0.51] [0.56] [0.62]
Real GDP growth (lag 4) 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.07 0.14 0.20 031 043 0.52 0.61 0.71 0.78 0.84%
[0.01] [0.02] [0.05] [0.08] [0.11] [0.15] [0.20] [0.25] [0.29] [0.31] [0.35] [0.38] [0.41] [0.44] [0.44] [0.49] [0.47)
Crisis dummy (lag 1) 0.04 0.09 0.10 0.02 0.01 0.07 0.50 0.87 -1.31 2.06 246 3.1 356 -408%  3.97F  521%% 500%k
[0.04] [0.14] [0.31] [0.52] [0.72] [0.97) 21 [1.41] [1.58] [1.78] [1.86] [2.02] [2.10] [2.15] [2.16] [2.46] [2.45]
Crisis dummy (lag 2) 0.08%%  023%  -0.40% 0.42 063 -1.00% 091 095  -1.24%* 090  -1.07* 082  -1.01* 044 -167* -0.59 021
[0.04] [0.13] [0.23] [0.31] [0.38] [0.49] [0.55] [0.58] [0.59] [0.64] [0.61] [0.55] [0.59] [0.44] [0.77) [0.37] [0.69]
Crisis dummy (lag 3) 0.02 0.08 023 025 0.20 036 033 0.09 035 0.12 0.23 0.01 047 0.76 025 0.92 0.59
[0.04] [0.11] [0.19] [0.25] [0.34] [0.44] [0.48] [0.49] [0.54] [0.51] [0.48] [0.49] [0.47) [0.84] [0.50] [0.62] [0.92]
Crisis dummy (lag 4) 0.01 0.12 037 -0.68%  -0.96%%  -129%% ] 6% 166 -1.93* 2.00 2.08 -1.97 2.30 123 -1.00 -1.60 0.61
[0.04] [0.14] [0.24] [0.35) [0.46] [0.61] [0.78] [0.97) [1.11] [1.25) [1.36] [1.47) [1.54] [1.67) [1.69] [1.65] [1.72)
Constant 023%F%  (.1%*k D ISRRE 4 2¥kk QQQRRE Q02K QRAMKE |5 |4%kk  [RO4RKE  [Q(0%KK  D0G3FRE D4 8%EE  D5Q0RRE DG I[HEE  D735kkE D0 43wk g gk
[0.03] [0.15) [0.42] [0.87] [1.71] [2.37) [2.13] [3.49] [441] [4.43] [4.56] [5.08] [5.85] [5.72] [6.14] [6.75) [7.13]
# observations 1,587 1,586 1,585 1,583 1,568 1,541 1,523 1,496 1,469 1,442 1415 1,388 1,361 1,334 1,307 1,280 1,253
Log-likelihood 53 <1866 2965 3,701 4212 4561 4828  -49890 5086 5,133 -5141 5122 5081 -5021 4948 4866 4776
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 097 0.94 091 0.88 0.86 0.83 0.81 0.79 0.79 0.78 0.78 0.79 0.79 0.80 0.81 0.82

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.
Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.

0¢



Table 5. Estimation Results: Baseline Specification (Credit)

Credit
h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Measures -0.01 -0.05 -0.12 -0.19 -0.28 -0.33 -0.39 -0.50 -0.66 -0.64 -0.75 -0.72 -0.95  -1.34%k  1.40%* -1.35% 144k
[0.02] [0.07] [0.14] [0.22] [0.31] [0.40] [0.50] [0.54] [0.67] [0.73] [0.72] [0.75] [0.64] [0.64] [0.67] [0.69] [0.70]
Measures (lag 1) -0.02 -0.08 -0.14 -0.20 -0.24 -0.25 -0.30 -0.40 -0.33 -0.39 -0.32 -0.49 -0.80 -0.76 -0.68 -0.69 -0.68
[0.01] [0.06] [0.12] [0.19] [0.26] [0.34] [0.39] [0.52] [0.59] [0.59] [0.62] [0.52] [0.52] [0.55] [0.62] [0.71] [0.75]
Measures (lag 2) -0.01 -0.02 -0.04 -0.04 0.00 0.01 -0.02 0.05 0.01 0.06 -0.10 -0.42 -0.41 -0.37 -0.37 -0.40 -0.57
[0.02] [0.05] [0.11] [0.16] [0.23] [0.30] [0.41] [0.48] [0.50] [0.54] [0.47] [0.51] [0.55] [0.62] [0.70] [0.73] [0.86]
Measures (lag 3) 0.01 0.02 0.05 0.09 0.13 0.18 0.26 0.22 0.25 0.11 -0.16 -0.19 -0.17 -0.16 -0.22 -0.40 -0.50
[0.01] [0.05] [0.10] [0.15] [0.21] [0.30] [0.38] [0.41] [0.47] [0.43] [0.45] [0.50] [0.57] [0.65] [0.68] [0.80] [0.84]
Measures (lag 4) -0.02 -0.03 -0.03 0.01 0.02 0.09 0.05 0.09 -0.05 -0.21 -0.22 -0.18 -0.19 -0.27 -0.40 -0.51 -0.38
[0.01] [0.04] [0.09] [0.15] [0.25] [0.34] [0.39] [0.47] [0.46] [0.48] [0.55] [0.63] [0.72] [0.76] [0.87] [0.89] [1.05]
Dependent variable (lag 1) 1.91%** RE: 5.62%%* 7.39%H* 9.04%*%  10,12%%% 10 71%*F  ]113%F 131 1110%F 10.61%*F  10.05%** 9.64%** 9.08%*** 8444 7.66%** 6.74%%%
[0.07] [0.28] [0.56] [0.84] [1.10] [1.32] [1.49] [1.57] [1.59] [1.55] [1.48] [1.36] [1.27] [1.24] [1.18] [1.06] [0.95]
Dependent variable (lag 2) S328FwE QTR L. 8O¥HE L1319k _]6.73%%k ]9, 16%*k  20.53%%k D] T1Rwk DD S5k D) 5k D] QIR D0.86%F*  20.20%%%  -19.26%F*  -18.26%** -16.91%** -1520%**
[0.14] [0.61] [1.30] [1.98] [2.61] [3.20] [3.66] [3.92] [4.04] [3.96] [3.79] [3.49] [3.22] [3.05] [2.83] [2.45] [2.02]
Dependent variable (lag 3) 1.76%%%  3.62%%%  503%k%k  6.96%Fk  94QRFE ] [4%k%k ]2 4%k (36K J41TRFR J4.55%%k (4 36%%k  ]3.8Q%Hk (3 5QkHk 3 2%k ]2 73%Hk ]2 5%k ]].03%%*
[0.08] [0.42] [0.98] [1.56] [2.11] [2.64] [3.12] [3.44] [3.64] [3.66] [3.51] [3.26] [2.99] [2.86] [2.68] [2.39] [2.06]
Dependent variable (lag 4) <0.39%*% 0. 74% %% 0, 89% ¢k ] 2]¥xk ] TR¥HE D DYRRE D 4THE D T8%E 3 THE 340%k 0 3 50%k 3 4TRRR 3 4etek 3 4%k 343Nk 3 37k 3 [Qkk
[0.02] [0.10] [0.26] [0.43] [0.61] [0.79] [0.98] [1.13] [1.26] [1.33] [1.30] [1.24] [1.14] [1.11] [1.07] [1.00] [0.93]
Change in monetary policy rate (lag 1) -0.03* -0.10* -0.19 -0.25 -0.32 -0.39 -0.47 -0.54 -0.63 -0.71 -0.80 -0.85 -0.91 -0.92 -0.89 -0.84 -0.75
[0.01] [0.06] [0.12] [0.19] [0.27] [0.37] [0.47] [0.58] [0.69] [0.78] [0.85] [0.90] [0.91] [0.89] [0.85] [0.81] [0.76]
Change in monetary policy rate (lag 2) -0.01 -0.01 -0.01 0.01 0.01 -0.01 -0.04 -0.07 -0.12 -0.20 -0.25 -0.34 -0.37 -0.36 -0.33 -0.27 -0.23
[0.01] [0.04] [0.08] [0.14] [0.20] [0.28] [0.37] [0.45] [0.52] [0.58] [0.60] [0.60] [0.56] [0.51] [0.46] [0.41] [0.38]
Change in monetary policy rate (lag 3) 0.01 0.03 0.06 0.08 0.08 0.06 0.03 0.00 -0.06 -0.12 -0.19 -0.22 -0.21 -0.15 -0.09 -0.05 -0.01
[0.01] [0.04] [0.08] [0.13] [0.20] [0.28] [0.36] [0.42] [0.45] [0.47] [0.46] [0.42] [0.36] [0.30] [0.25] [0.22] [0.21]
Change in monetary policy rate (lag 4) -0.01 -0.04 -0.07 -0.10 -0.16 -0.22 -0.28 -0.34 -0.42 -0.50 -0.54 -0.53 -0.48 -0.40 -0.33 -0.25 -0.17
[0.01] [0.04] [0.08] [0.14] [0.23] [0.33] [0.42] [0.49] [0.55] [0.58] [0.57] [0.52] [0.45] [0.40] [0.36] [0.33] [0.30]
Real GDP growth (lag 1) -0.01 -0.03 -0.05 -0.06 -0.07 -0.06 -0.05 -0.03 -0.01 0.01 0.04 0.32 0.32 0.36 0.42 0.39 0.52
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.15] [0.17] [0.19] [0.21] [0.23] [0.31] [0.31] [0.30] [0.31] [0.30] [0.32]
Real GDP growth (lag 2) 0.01* 0.02 0.04 0.07 0.11 0.15 0.18 0.22 0.25 0.29 0.43 0.45 0.49* 0.57* 0.54* 0.65%* 0.68%*
[0.00] [0.02] [0.04] [0.06] [0.08] [0.10] [0.12] [0.14] [0.16] [0.18] [0.26] [0.27] [0.28] [0.30] [0.28] [0.29] [0.29]
Real GDP growth (lag 3) 0.01 0.03 0.06 0.10* 0.13* 0.18* 0.22* 0.26 0.29 0.43%* 0.47%* 0.48* 0.56%*  0.55%%*  (.64%%*  (.69%F*  (.68***
[0.01] [0.02] [0.04] [0.05] [0.07] [0.09] [0.12] [0.15] [0.19] [0.20] [0.22] [0.24] [0.22] [0.20] [0.21] [0.22] [0.23]
Real GDP growth (lag 4) 0.00 0.00 0.02 0.05 0.07 0.10 0.13 0.17 0.27* 0.31%* 0.35% 0.39%%  0.46%**  (.53%F*  (.58%F*  (.61%F*  0.64%F*
[0.00] [0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.15] [0.14] [0.15] [0.17] [0.18] [0.15] [0.17] [0.17] [0.18] [0.18]
Crisis dummy (lag 1) -0.06 -0.20 -0.36 -0.45 -0.45 -0.37 -0.36 -0.33 -0.28 -0.24 -0.25 -0.26 -0.23 -0.14 0.00 -0.10 0.05
[0.04] [0.14] [0.28] [0.44] [0.57] [0.72] [0.87] [1.01] [1.11] [1.20] [1.28] [1.44] [1.53] [1.59] [1.65] [2.00] [2.02]
Crisis dummy (lag 2) 0.04 0.14%* 0.30%* 0.48* 0.63* 0.65 0.66 0.69 0.69 0.62 0.42 0.44 0.46 0.50 0.00 0.22 0.23
[0.03] [0.06] [0.13] [0.24] [0.34] [0.43] [0.49] [0.52] [0.52] [0.48] [0.55] [0.41] [0.40] [0.41] [0.57] [0.37] [0.44]
Crisis dummy (lag 3) 0.04 0.15 0.30 0.39 0.41 0.42 0.46 0.46 0.40 0.27 0.44 0.45 0.50 -0.16 0.32 0.36 0.20
[0.04] [0.11] [0.20] [0.29] [0.37] [0.41] [0.44] [0.44] [0.43] [0.53] [0.44] [0.43] [0.44] [0.54] [0.44] [0.44] [0.47]
Crisis dummy (lag 4) -0.03 -0.11 -0.29 -0.50* -0.71%* -0.90%* -1.10%* -1.29%* -1.41% -1.38 -1.47 -1.61 -1.86 -1.35 -1.51 -1.78 -1.92
[0.03] [0.10] [0.17] [0.25] [0.35] [0.44] [0.51] [0.60] [0.71] [0.81] [0.96] [1.12] [1.25] [1.56] [1.72] [1.86] [1.96]
Constant 3.07%%%  11.99%%%  27.07%%F  47.78%*%  75.06%** 108.88%** [47.32%%* [8R.QTHH* 232.23%** 27RQOMH* 3253]kH* 368.54%%* 4]3.]]FF* 450 55%F* 507.38%F* 554 98*** 600.]18%**
[0.37] [1.40] [3.22] [5.83] [9.24] [13.59] [18.89] [24.90] [31.43] [38.62] [46.70] [56.53] [66.38] [75.22] [82.66] [89.07] [93.85]
# observations 1,759 1,759 1,759 1,759 1,737 1,715 1,688 1,661 1,634 1,607 1,580 1,553 1,526 1,499 1472 1,445 1418
Log-likelihood 113 -1,952 -3,087 -3,834 -4,355 -4,748 -5,018 -5,200 -5,321 -5,397 -5,434 -5,438 -5,419 -5,384 -5,334 -5,270 -5,194
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 0.96 0.93 0.91 0.88 0.86 0.84 0.82 0.81 0.81 0.80 0.81 0.81 0.81 0.82 0.83 0.83

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.
Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 6. Estimation Results: Asymmetric Effects of Tightening and Loosening Measures (House Prices)

House prices

h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Tightening measures 0.02 0.06 0.06 -0.01 -0.13 -0.22 -0.37 -0.59 -0.95 -1.17 -0.98 -1.44 -1.64 -1.70 -1.38 -0.68 0.12
[0.02] [0.07] [0.12] [0.17] [0.25] [0.39] [0.54] [0.70] [1.07] [1.23] [1.10] [1.28] [1.23] [1.24] [1.20] [1.17] [1.18]
Loosening measures -0.06 -0.18 -0.32 -0.43 -0.40 -0.21 0.01 0.25 0.65 112 1.51 1.82 222 2.54 2.69 246 2.58
[0.07] [0.28] [0.58] [0.93] [1.23] [1.48] [1.71] [1.90] [2.05] [2.18] [2.25] [2.23] [2.22] [2.15] [2.15] [2.06] [1.91]
Tightening measures (lag 1) 0.00 -0.05 -0.17 -0.31 -0.44 -0.60 -0.79 -1.14 -1.27 -0.99 -1.32 -1.38 -1.29 -1.06 -0.63 0.19 0.76
[0.02] [0.05] [0.10] [0.20] [0.32] [0.48] [0.65] [0.94] [1.09] [1.o1] [1.14] [1.08] [1.09] [1.08] [1.09] [1.07] [1.15]
Tightening measures (lag 2) -0.05* -0.16* -0.30% -0.45 -0.61 -0.80 -1.22 -1.35 -1.04 -1.39 -1.51 -1.49 -1.32 -0.93 -0.12 0.41 0.35
[0.02] [0.08] [0.17] [0.30] [0.44] [0.60] [0.88] [1.03] [0.96] [1.09] [1.05] [1.11] [1.09] [1.11] [1.08] [1.15] [1.14]
Tightening measures (lag 3) -0.01 -0.01 -0.04 -0.10 -0.21 -0.37 -0.45 -0.35 -0.57 -0.67 -0.55 -0.53 -0.27 0.41 0.85 0.78 1.25
[0.02] [0.07] [0.16] [0.28] [0.43] [0.68] [0.83] [0.80] [0.98] [1.o1] [1.12] [1.20] [1.22] [1.21] [1.28] [1.28] [1.27]
Tightening measures (lag 4) 0.02 0.04 0.00 -0.07 -0.15 -0.20 -0.16 -0.33 -0.47 -0.35 -0.27 -0.11 0.40 0.68 0.73 1.16 1.56
[0.02] [0.09] [0.19] [0.32] [0.50] [0.64] [0.63] [0.81] [0.85] [0.93] [1.04] [1.06] [1.06] [1.09] [1.16] [1.19] [1.13]
Loosening measures (lag 1) 0.03 0.07 0.12 0.27 0.58 0.90 1.14 1.50 1.95 232 2.60 2.85 3.10 3.28 3.14 322 3.04
[0.10] [0.30] [0.52] [0.74] [1.01] [1.31] [1.59] [1.86] [2.14] [2.31] [2.41] [2.47] [2.48] [2.49] [2.43] [2.28] [2.13]
Loosening measures (lag 2) 0.00 0.01 0.10 0.31 0.55 0.78 1.04 1.41 1.79 212 241 2.63 2.87 275 3.00 299 1.94
[0.02] [0.04] [0.13] [0.30] [0.49] [0.69] [0.95] [1.27] [1.57) [1.81] [2.02] [2.18] [2.26] [2.19] [2.22] [2.19] [2.47]
Loosening measures (lag 3) -0.02 0.07 0.32 0.62 091 1.27 170 213 2.54 297 3.24 3.56 3.98 4.26 4.32 333 8.86*
[0.05] [0.15] [0.32] [0.55] [0.78] [1.07] [1.44] [1.78] [2.06] [2.31] [2.51] [2.73] [3.08] [3.10] [3.13] [3.42] [4.56]
Loosening measures (lag 4) 0.10 0.37 0.72 1.06 1.50 2.00 2.46 293 348 3.88 4.14 4.61 4.98 5.08 4.02 8.91* 8.73*
[0.08] [0.29] [0.58] [0.88] [1.20] [1.57] [1.90] [2.15] [2.35] [2.53] [2.79] [3.09] [3.06] [3.03] [3.33] [4.35] [4.60]
Dependent variable (lag 1) 2.07F%%  454%F% 7 06%FF 9 54%kE ] 73kx 3%k |4 (3%FF [425%K% 395Kk |3 3%k D S]Rek [ 35kEK QOqukk g TRk 7 7gRRk 643k 4.77%*
[0.07] [0.32] [0.65] [0.91] [1.07] [1.20] [1.30] [1.38] [1.49] [1.63] [1.77] [1.94] [2.03] [2.11] [2.16] [2.19] [2.16]
Dependent variable (lag 2) S3.63%FK R 3QRER |3 49%kE | O5HEE D4 [9RFE DT QOkK 30 3G*KE 3| 4o¥HE 3] 35%HK FOARFEE D9 5HkE 7 0¥ D4 16FFF 21.96%FF  2021%FF -1736%FF  -3.45%%*
[0.19] [0.86] [1.87] [2.70] [3.23] [3.64] [3.89] [3.94] [3.93] [3.89] [3.93] [4.15] [4.25] [4.35] [4.43] [4.54] [4.57]
Dependent variable (lag 3) L99**%  487¥*% g IFEEE R OIFFF16.13%FF  |93IFE 2] 52kxk 2D 77HkE 3 Q¥HK DD RSEEE D) 3SEEE D(97FKE  |RRUHHE T ITEEE [G4IFEE [435%kF ] 04FHF
[0.15] [0.78] [1.77] [2.66] [3.27] [3.77] [4.10] [4.17] [4.09] [3.89] [3.70] [3.71] [3.69] [3.63] [3.60] [3.74] [3.93]
Dependent variable (lag 4) S0.43%FE ] Q4FFE (] J4RRE D ETHRE 3 RORKE 4 73HkE L5 AZRRR 5 Q0RKE g [ [REE L6 |THRE LG ITHRE S RTEEE S 3(REE 4 97HkE 4 Q3w 4 JPREk 3 3]k
[0.04] [0.23] [0.56] [0.87] [1.10] [1.30] [1.46] [1.52] [1.53] [1.47] [1.40] [1.40] [1.40] [1.37] [1.34] [1.41] [1.54]
Change in monetary policy rate (lag 1) <0.02%%% Q. 08%FK 0. 1TFEE L020%KF L0 41%FF L05]%F 0.59%F  0.62%* -0.60% -0.56 -0.47 -0.41 -0.38 -0.36 -0.33 -0.32 -0.26
[0.01] [0.03] [0.06] [0.10] [0.14] [0.19] [0.23] [0.27] [0.30] [0.33] [0.34] [0.36] [0.38] [0.39] [0.37] [0.34] [0.32]
Change in monetary policy rate (lag 2) -0.01%  -0.05%%  -0.11%F  -0.17*F -0.24%%  029%F  .0.32%* -0.30% -0.25 -0.16 -0.09 -0.05 -0.05 -0.04 -0.05 -0.02 0.00
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.15] [0.18] [0.20] [0.21] [0.23] [0.26] [0.29] [0.29] [0.26] [0.24] [0.23]
Change in monetary policy rate (lag 3) S0.01%%  -0.04%*%  -0.09%** 0. 14%*x 0 I8%*  02]%* -0.20% -0.17 -0.09 -0.02 0.02 0.02 0.03 0.01 0.01 0.03 0.01
[0.00] [0.01] [0.03] [0.05] [0.07] [0.09] [0.11] [0.13] [0.15] [0.17] [0.20] [0.23] [0.24] [0.22] [0.21] [0.20] [0.20]
Change in monetary policy rate (lag 4) S0.01%%  -0.05%*  -0.10%*  -0.15%%  -0.19%* -0.21% -0.21 -0.16 -0.11 -0.09 -0.09 -0.09 -0.12 -0.12 -0.10 -0.10 -0.08
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.16] [0.18] [0.20] [0.23] [0.26] [0.27] [0.27] [0.27] [0.25] [0.24] [0.24]
Real GDP growth (lag 1) 0.00 0.01 0.03 0.05 0.06 0.08 0.09 0.10 0.15 0.17 0.21 0.29 0.34 0.46 0.54 0.53 0.56
[0.01] [0.04] [0.08] [0.14] [0.19] [0.23] [0.27] [0.31] [0.35] [0.45] [0.45] [0.46] [0.42] [0.42] [0.42] [0.42] [0.44]
Real GDP growth (lag 2) 0.00 0.02 0.04 0.07 0.10 0.12 0.15 0.22 0.29 0.36 0.46 0.54 0.70* 0.81* 0.82* 0.85 0.96
[0.01] [0.03] [0.06] [0.08] [0.11] [0.14] [0.18] [0.23] [0.29] [0.32] [0.36] [0.35] [0.39] [0.43] [0.47] [0.52] [0.57]
Real GDP growth (lag 3) 0.01 0.02 0.04 0.06 0.08 0.10 0.16 0.20 0.28 0.39 0.47 0.62 0.76* 0.82* 0.91* 1.02* 1.07*
[0.01] [0.03] [0.04] [0.07] [0.10] [0.13] [0.18] [0.25] [0.28] [0.32] [0.33] [0.37] [0.42] [0.46] [0.51] [0.55] [0.61]
Real GDP growth (lag 4) -0.01 -0.01 -0.01 -0.01 -0.01 0.03 0.03 0.08 0.15 0.21 031 0.43 0.53 0.61 0.70 0.79 0.84*
[0.01] [0.02] [0.05] [0.08] [0.11] [0.15] [0.20] [0.24] [0.28] [0.30] [0.35] [0.37] [0.41] [0.43] [0.44] [0.48] [0.46]
Crisis dummy (lag 1) 0.04 0.10 0.10 0.02 0.02 -0.05 -0.47 -0.85 -1.26 -2.00 -2.37 -3.00 -3.44 -3.94% -3.85% -5.00% S50
[0.04] [0.14] [0.30] [0.51] [0.71] [0.96] [1.19] [1.39] [1.56] [1.76] [1.84] [1.99] [2.08] [2.12] [2.13] [2.44] [2.41]
Crisis dummy (lag 2) -0.09%* -0.24% -0.42* -0.43 -0.65  -1.03%* -0.95% -0.98  -1.28%* -0.95 -1L12% -0.90 -1.09* -0.52 -1.69%* -0.79* 0.14
[0.04] [0.13] [0.23] [0.30] [0.38] [0.49] [0.55] [0.58] [0.59] [0.65] [0.61] [0.55] [0.58] [0.44] [0.75] [0.42] [0.72]
Crisis dummy (lag 3) 0.02 0.09 0.25 0.27 0.24 0.41 0.39 0.15 0.42 021 0.32 0.12 0.60 -0.64 031 1.10* -0.48
[0.04] [0.11] [0.19] [0.25] [0.33] [0.44] [0.48] [0.49] [0.55] [0.52] [0.49] [0.50] [0.49] [0.85] [0.52] [0.64] [0.98]
Crisis dummy (lag 4) -0.01 -0.12 -0.37 -0.69*  -0.97%F  -131%F 163%* -1.69* -1.98% -2.07 -2.17 -2.06 -2.43 -1.37 -1.15 -1.76 -0.70
[0.04] [0.14] [0.24] [0.35] [0.46] [0.61] [0.78] [0.97] [1.11] [1.25] [1.35] [1.46] [1.52] [1.66] [1.67] [1.61] [1.69]
Constant 0.22%%%  (.90%** 2.12%%%  4,08%4* 8.8OF** 12,01%%F  9.66%**  4.99%k* R R2EX G OIHRE (0. 5THFE 24,00%%k  2580%** 26 20%k*  27.12%k* 29 28%** 29 65k**
[0.04] [0.16] [0.43] [0.89] [1.73] [2.37] [2.16] [3.55] [4.46] [4.50] [4.66] [5.12] [5.88] [5.75] [6.22] [6.81] [7.18]
# observations 1,587 1,586 1,585 1,583 1,568 1,541 1,523 1,496 1,469 1,442 1,415 1,388 1,361 1,334 1,307 1,280 1,253
Log-likelihood 56 -1,864 -2,963 -3,699 -4.211 -4,560 -4,826 -4,988 -5,085 -5,131 -5,139 -5,120 -5,079 -5,019 -4,945 -4,862 -4,771
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 0.97 0.94 091 0.88 0.86 0.83 0.81 0.80 0.79 0.78 0.78 0.79 0.79 0.80 0.81 0.82

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.
Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 7. Estimation Results: Asymmetric Effects of Tightening and Loosening Measures (Credit)

Credit
h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Tightening measures 0.00 -0.02 -0.03 -0.02 -0.02 0.00 -0.01 -0.12 -0.25 -0.25 -0.45 -0.50 -0.88 -1.49 -1.59 -1.60 -1.75
[0.01] [0.05] [0.10] [0.17] [0.25] [0.34] [0.45] [0.53] [0.72] [0.84] [0.87] [0.94] [0.88] [1.00] [1.03] [1.08] [1.26]
Loosening measures 0.05 0.26 0.65 1.14 1.66 2.11 2.41* 2.51%* 2.41%* 226%%  2.04%%* 1.66** 1.25 0.85 0.89 0.54 0.42
[0.07] [0.29] [0.59] [0.88] [1.10] [1.24] [1.28] [1.18] [1.00] [0.82] [0.69] [0.66] [0.76] [0.94] [1.18] [1.49] [1.69]
Tightening measures (lag 1) -0.01 -0.02 -0.02 -0.02 0.01 0.03 -0.02 -0.11 -0.08 -0.21 -0.20 -0.50 -0.98 -0.98 -0.91 -0.92 -0.90
[0.01] [0.05] [0.11] [0.19] [0.27] [0.36] [0.44] [0.62] [0.73] [0.76] [0.81] [0.73] [0.83] [0.84] [0.92] [1.03] [1.15]
Tightening measures (lag 2) 0.00 0.01 0.03 0.06 0.12 0.12 0.07 0.11 0.01 -0.01 -0.28 -0.79 -0.83 -0.82 -0.82 -0.80 -0.80
[0.02] [0.06] [0.12] [0.18] [0.26] [0.34] [0.49] [0.61] [0.65] [0.73] [0.68] [0.77] [0.76] [0.82] [0.90] [1.00] [1.13]
Tightening measures (lag 3) 0.01 0.02 0.06 0.11 0.14 0.17 0.22 0.13 0.12 -0.14 -0.57 -0.64 -0.66 -0.68 -0.70 -0.70 -0.80
[0.02] [0.05] [0.10] [0.16] [0.23] [0.35] [0.47] [0.53] [0.62] [0.59] [0.64] [0.65] [0.70] [0.78] [0.87] [0.99] [1.14]
Tightening measures (lag 4) -0.01 0.00 0.03 0.07 0.07 0.12 0.05 0.06 -0.15 -0.43 -0.46 -0.49 -0.52 -0.58 -0.58 -0.64 -0.81
[0.01] [0.05] [0.10] [0.17] [0.29] [0.41] [0.48] [0.58] [0.58] [0.65] [0.70] [0.77] [0.87] [0.95] [1.04] [1.16] [1.40]
Loosening measures (lag 1) 0.12 0.42 0.83* 1.27%* 1.65%* 1.93%% - 2,00%**%  ].90%** 1.72%* 1.51 1.16 0.85 0.45 0.30 0.03 -0.02 0.09
[0.07] [0.25] [0.44] [0.58] [0.67] [0.72] [0.70] [0.68] [0.75] [0.90] [1.04] [1.15] [1.33] [1.62] [1.85] [1.98] [2.03]
Loosening measures (lag 2) 0.05 0.20 0.43 0.62 0.72 0.68 0.53 0.32 0.08 -0.23 -0.54 -0.85 -1.08 -1.35 -1.32 -1.12 -0.17
[0.04] [0.13] [0.25] [0.43] [0.65] [0.89] [1.16] [1.43] [1.68] [1.86] [1.98] [2.10] [2.42] [2.67] [2.73] [2.70] [2.83]
Loosening measures (lag 3) -0.03 -0.02 0.06 0.10 0.01 -0.18 -0.35 -0.55 -0.82 -1.08 -1.35 -1.54 -1.79 -1.85 -1.64 -0.84 -0.56
[0.06] [0.18] [0.35] [0.56] [0.82] [1.10] [1.37] [1.61] [1.79] [1.91] [2.05] [2.34] [2.59] [2.67] [2.66] [2.73] [2.67]
Loosening measures (lag 4) 0.07 0.21 0.34 0.33 0.23 0.09 -0.05 -0.26 -0.49 -0.75 -0.81 -1.13 -1.13 -0.86 -0.22 0.06 231
[0.04] [0.15] [0.28] [0.44] [0.61] [0.81] [1.02] [1.21] [1.37] [1.53] [1.84] [2.12] [2.28] [2.38] [2.51] [2.50] [3.54]
Dependent variable (lag 1) Lo1%kx - 3Q7¥kx SRRk T3Rkxk g OFReE O 11*ER 0. TI¥EX TLI4¥Rx T 330k T I2%FE 0 10,65%FF  10.10%F*  9.60%kx [ 2%kk  gARRKE T e0kkE 6 T3Hkk
[0.07] [0.28] [0.57] [0.84] [1.10] [1.33] [1.50] [1.58] [L.61] [1.56] [1.50] [1.37] [1.29] [1.26] [1.20] [1.08] [0.95]
Dependent variable (lag 2) S328MEE 6 TTHRR L TRHRE _F QK _]6,72%*F ]9 16%*F 20.55%¥F 2] T4wkx DD 60*k* 22 S8Rk ] ROFKE 20, 96%*F  20.30% ¢ -]9.34%Hk [ 34¥kx 6 97Hk¥ |5 | 2%**
[0.14] [0.61] [1.30] [1.99] [2.63] [3.22] [3.69] [3.96] [4.08] [4.00] [3.84] [3.55] [3.28] [3.11] [2.89] [2.50] [2.01]
Dependent variable (lag 3) L76%*%  3.62%+k  502%kk 6 95%kx 9 3Fkkx [ 4Rk 2 6k 13 ]9%FF 420 %%  [4.50%kk [4.42%k% |3 07HKx 3 e6% KK |3 18kxk (2. 79%k  [2,09%F*  [0.93%**
[0.08] [0.42] [0.98] [1.57] [2.12] [2.66] [3.15] [3.47] [3.69] [3.71] [3.56] [3.32] [3.05] [2.92] [2.74] [2.45] [2.04]
Dependent variable (lag 4) H0.39%¥x 0 74%kk Q. 88% KK [ 20%K ] 7TRE 0%k D47k D78k J 8k 343k 35]RE 340%E 3 4Q%k 3 43%kk 3 45wkx 3 3Rkkx 3 Sk
[0.02] [0.10] [0.26] [0.44] [0.61] [0.80] [0.99] [1.15] [1.28] [1.35] [1.32] [1.26] [1.17] [1.13] [1.09] [1.02] [0.92]
Change in monetary policy rate (lag 1) -0.03* -0.10% -0.18 -0.24 -0.30 -0.37 -0.45 -0.52 -0.61 -0.70 -0.80 -0.85 -0.92 -0.93 -0.90 -0.85 -0.76
[0.01] [0.06] [0.12] [0.18] [0.26] [0.36] [0.46] [0.58] [0.68] [0.78] [0.85] [0.91] [0.92] [0.91] [0.87] [0.82] [0.77]
Change in monetary policy rate (lag 2) -0.01 -0.01 0.00 0.02 0.03 0.01 -0.01 -0.05 -0.11 -0.18 -0.25 -0.34 -0.38 -0.38 -0.35 -0.29 -0.25
[0.01] [0.04] [0.08] [0.13] [0.20] [0.28] [0.37] [0.46] [0.53] [0.59] [0.62] [0.62] [0.58] [0.53] [0.48] [0.43] [0.40]
Change in monetary policy rate (lag 3) 0.01 0.04 0.07 0.09 0.09 0.07 0.04 0.00 -0.06 -0.12 -0.20 -0.24 -0.23 -0.18 -0.11 -0.06 -0.03
[0.01] [0.04] [0.08] [0.14] [0.21] [0.29] [0.37] [0.43] [0.47] [0.49] [0.48] [0.44] [0.38] [0.31] [0.26] [0.23] [0.22]
Change in monetary policy rate (lag 4) -0.01 -0.04 -0.06 -0.10 -0.16 -0.22 -0.28 -0.35 -0.43 -0.52 -0.56 -0.56 -0.50 -0.43 -0.35 -0.27 -0.19
[0.01] [0.04] [0.09] [0.15] [0.24] [0.34] [0.44] [0.51] [0.58] [0.60] [0.59] [0.54] [0.48] [0.42] [0.38] [0.34] [0.31]
Real GDP growth (lag 1) -0.01 -0.03 -0.05 -0.06 -0.06 -0.05 -0.04 -0.02 -0.01 0.02 0.05 0.32 0.33 0.37 0.42 0.39 0.54*
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.14] [0.17] [0.19] [0.21] [0.23] [0.31] [0.31] [0.30] [0.31] [0.30] [0.31]
Real GDP growth (lag 2) 0.01* 0.03 0.05 0.08 0.12 0.15 0.19 0.23 0.26 0.29 0.43 0.45 0.49 0.56% 0.53* 0.64*% 0.68**
[0.00] [0.02] [0.03] [0.06] [0.08] [0.10] [0.12] [0.14] [0.16] [0.19] [0.26] [0.28] [0.29] [0.30] [0.29] [0.29] [0.29]
Real GDP growth (lag 3) 0.01 0.03 0.06 0.10* 0.14%% 0.18% 0.23* 0.26 0.29 0.43%* 0.46%* 0.47* 0.55%* 0.55%*  0.63*%**  (.68%** 0.67+*
[0.01] [0.02] [0.04] [0.05] [0.07] [0.09] [0.12] [0.16] [0.19] [0.20] [0.22] [0.24] [0.23] [0.21] [0.22] [0.23] [0.24]
Real GDP growth (lag 4) 0.00 0.01 0.03 0.05 0.08 0.10 0.13 0.16 0.27* 0.30% 0.34* 0.38%  0.45%%% (.53 kxk (. 59%E (. 6]1%F* (.63%F*
[0.00] [0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.15] [0.14] [0.16] [0.17] [0.19] [0.15] [0.17] [0.17] [0.19] [0.18]
Crisis dummy (lag 1) -0.06 -0.20 -0.36 -0.45 -0.44 -0.35 -0.33 -0.29 -0.24 -0.19 -0.20 -0.22 -0.21 -0.13 0.00 -0.12 0.14
[0.04] [0.14] [0.28] [0.44] [0.57] [0.72] [0.86] [1.01] [1.11] [1.20] [1.29] [1.45] [1.53] [1.60] [1.66] [2.01] [2.04]
Crisis dummy (lag 2) 0.04 0.15%* 0.30%* 0.49%* 0.63% 0.65 0.65 0.67 0.66 0.58 0.36 0.38 0.40 0.45 -0.05 0.21 0.13
[0.03] [0.07] [0.13] [0.24] [0.34] [0.42] [0.48] [0.51] [0.50] [0.47] [0.55] [0.41] [0.40] [0.40] [0.55] [0.35] [0.47]
Crisis dummy (lag 3) 0.05 0.15 0.31 0.40 0.42 0.42 0.46 0.46 0.39 0.24 0.42 0.42 0.48 -0.17 0.33 0.36 0.19
[0.04] [0.11] [0.20] [0.29] [0.36] [0.41] [0.43] [0.44] [0.43] [0.53] [0.44] [0.42] [0.43] [0.54] [0.44] [0.42] [0.46]
Crisis dummy (lag 4) -0.03 -0.11 -0.28 -0.50* -0.70* -0.89%  -1.08%*  -].28%* -1.40% -1.35 -1.45 -1.59 -1.83 -1.33 -1.49 -1.76 -1.92
[0.03] [0.10] [0.17] [0.26] [0.35] [0.44] [0.51] [0.60] [0.71] [0.81] [0.97] [1.13] [127) [1.59] [1.75] [1.89] [1.97)
Constant 3.10%x  [2.13%k% 27 38%k% 48 26%**  75.72%%% 109.60%** 148.03%** 189.40%*F* 232.61%** 27891%** 32509%** 367.88%** 4]2.03%** 458.14%F* 50598%** 554,02%** 509 55%**
[0.37] [1.41] [3.22] [5.77] [9.09]  [1331] [18.50]  [2437] [30.87] [38.12]  [46.31]  [5622]  [66.24]  [7530]  [82.96]  [89.25]  [94.14]
# observations 1,759 1,759 1,759 1,759 1,737 1,715 1,688 1,661 1,634 1,607 1,580 1,553 1,526 1,499 1,472 1,445 1,418
Log-likelihood 117 -1,947 -3,081 -3,829 -4,349 -4,743 -5,014 -5,197 -5,320 -5,396 -5,433 -5,437 -5,418 -5,383 -5,333 -5,269 -5,193
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 0.96 0.93 091 0.89 0.86 0.84 0.82 0.81 0.81 0.80 0.81 0.81 0.81 0.82 0.83 0.83

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.
Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 8. Estimation Results: Differential Effects Across Euro Area and Other EU Countries (House Prices)

House prices

h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10  h=11 _ h=12  h=13  h=14 _ h=15 _ h=16
Measures 1 (curo arca) 0.04 0.12 0.15 0.09 -0.06 001 0.03 -0.12 0.01 025 0.13 038 024 0.14 092 125 2.80
[0.04]  [0.11]  [0.17]  [0.23]  [0.33]  [0.46]  [0.59]  [0.72]  [0.84]  [1.03]  [L10]  [145]  [1L57]  [222]  [292]  [337]  [3.94]
Measures | (other EU countries) 0.03 0.08 0.09 0.04 -0.06 023 0.43 -0.75 -1.36 -1.80 SLS2 0 222% 2490 246%F 231 L76% -1.43%%
[0.03]  [0.08]  [0.13]  [0.16]  [0.21]  [0.29]  [0.37)  [0.52]  [0.89]  [1.09]  [0.90]  [L11]  [104]  [LO1]  [0.82]  [0.70]  [0.59]
Measures 1 (lag 1) 0.00 -0.05 -0.19 037 -0.52 -0.64 -0.73 -0.70 -0.48 -0.53 021 035 -0.53 0.08 0.61 2.17 3.04
[0.02]  [0.09]  [0.19]  [030]  [043]  [0.53]  [0.61]  [0.68]  [0.81]  [0.85]  [1.09]  [1.14]  [1.73]  [260]  [3.15]  [347]  [3.84]
Measures 1 (lag 2) 007 -023%  -043*  -0.62% -0.71 -0.84 -0.77 -0.58 0.65 -0.41 -0.58 0.58 021 035 1.95 2.63 119
[0.04]  [0.13]  [023]  [035]  [046]  [0.53]  [0.62]  [0.78]  [0.83]  [1.04]  [L11]  [1.82]  [262]  [3.19]  [3.54]  [4.05]  [3.88]
Measures 1 (lag 3) 0.03 -0.07 -0.08 0.01 0.02 022 042 036 059 0.4 0.62 L12 121 267 318 1.80 279
[004]  [0.13]  [024]  [034]  [047]  [0.64]  [0.80]  [0.92]  [1.06]  [1.24]  [1.82]  [279]  [3.28]  [3.65]  [423]  [4.06]  [4.24]
Measures 1 (lag 4) 0.02 0.10  024%  041* 0.54 0.75 0.77 0.96 0.67 0.83 1.46 1.42 257 276 1.68 250 3.94
[002]  [006]  [0.13]  [022]  [0.34]  [045]  [0.58]  [0.68]  [0.96]  [1.24]  [1.99]  [245] [277]  [325] [322] [352] [3.59]
Measures 2 (lag 1) 0.01 2006 -0.17%  -031% 050 0.74 -0.99 -1.58 -1.93 SL6L -223% 230%% 230% 026 L66**  -126%  -0.89%
[001]  [004]  [008]  [0.15]  [027]  [043]  [0.60]  [0.95]  [1.14]  [0.98]  [1.20]  [1.13]  [110]  [0.88]  [0.78]  [0.63]  [0.52]
Measures 2 (lag 2) 0.03 -0.11 022 0.39 -0.60 0.84 -1.44 177 144 205 -226% 220 2.08%  -174% 136 -1.01 -0.46
[002]  [008]  [0.16]  [029]  [0.46]  [0.64]  [0.99]  [LI18]  [1.03]  [1.27]  [1.23]  [1.22]  [1.00]  [091]  [0.76]  [0.64]  [0.64]
Measures 2 (lag 3) 0.00 -0.01 0.09 025 045 0.86 -1L15 -1.02 -1.59 -1.82 173 172 -153 -1.28 0.96 0.47 -0.61
[0.02]  [0.08]  [020]  [037]  [0.55]  [0.90]  [1.09]  [0.96]  [125]  [126]  [122]  [1.09]  [1.03]  [0.91]  [0.80]  [0.78]  [0.77)
Measures 2 (lag 4) 0.00 0.07 022 -0.44 0.75 -1.05 -1.00 -1.56 -1.87 192 -188%  -1.83F  -169*  -142% 0.86 081 -0.54
[003]  [0.13]  [027]  [043]  [0.70]  [0.89]  [0.82]  [L10]  [L15]  [Ll6]  [1.03]  [1.0I]  [0.89]  [0.77]  [0.71]  [0.66]  [0.62]
Dependent variable (lag 1) 2078 4S4RRE 706K 9.55ERE 74006 [32]6RE 14,0266 [4.24%%K  [3926KK |32ERKF 1245FKF [ [28FKK  RDEKE BE3IRER T 64%EE  626%E* 453k
[007]  [032]  [0.66]  [0.92]  [1.08]  [1.22]  [1.32]  [1.39]  [1.50]  [1.63]  [L77)  [1.94]  [204] [212]  [217]  [218]  [2.16]
Dependent variable (lag 2) 3.63%FK §39%RE 3,50%KE L[GOTHHE 24 00% KK LDT.97HKK 30.34%%k JL4IRRE 3] 240KE 30.31RKE D9, 00RKF D6.89F KK D3 ZIFK D] 50RKK ]9 TSHKE L]6.8THKK -]2.80%%*
[0.19]  [0.88]  [1.89]  [2.74]  [3.29]  [3.71]  [397]  [4.00]  [399]  [395]  [3.94]  [4.14]  [425]  [434]  [439]  [444]  [449]
Dependent variable (lag 3) 1.99%s%  487Hkk G I3xk D02FKE G13EKE [920KKE D] 4THEE 2D 70%KK 2DOREKE 2D 66FEF 2216FKE 20.77HF*  IBARKEK  [6.91%K* [593%kx [3g4%Kk  0.38%*
[0.15]  [0.79]  [1.80]  [2.70]  [3.33]  [383]  [418]  [424] [417] [397] [374] [371] [368] [3611 [353]1  [361]  [3.82]
Dependent variable (lag 4) Q0.43FRE LO4RRE | T4RRE D GRINE JROFKE 4 TIRKE S ALRKE SRERHE GOSHEE LGOBKEE  LGOBMIE LSTRREK LS |THEX 4RONEX  464%EE 4120 306%
[004]  [023]  [057]  [0.89]  [L12]  [1.33]  [149]  [1.55]  [1.56]  [1.50]  [142]  [1.40]  [1.39]  [1.36]  [132]  [137]  [L51]
Change in monetary policy rate (lag 1) Q0.02%KE  Q.08FKE Q. ITHKE 029%KE  Q4FRE L05IFE 059%F  0.63%F  -0.61* -0.57 0.49 0.44 -0.42 0.41 037 039 036
[0011  [003]  [006]  [0.10]  [0.14]  [0.19]  [023]  [027]  [0.31]  [0.34]  [0.35]  [0.38]  [040]  [0.41]  [039]  [037]  [0.36]
Change in monetary policy rate (lag 2) Q.01 -0.04%F  010%F  L017FF -024%F L020%F  .030%* 4030 0.25 -0.17 -0.10 0.06 -0.07 0.06 -0.08 -0.09 0.09
[001]  [002]  [004]  [007]  [0.10]  [0.12]  [0.15]  [0.18]  [0.21]  [0.23]  [0.25]  [0.28]  [0.30]  [0.30]  [0.28]  [0.28]  [0.27]
Change in monetary policy rate (lag 3) 0.01%  -0.04%F  -0.00%F  -0.14%F  0I8%F  021%* -0.20 0.18 0.10 -0.04 0.00 0.00 0.00 0.03 -0.04 -0.04 -0.06
[0.00]  [0.02]  [003]  [005]  [0.07]  [0.10]  [0.12]  [0.15]  [0.6]  [0.19]  [022]  [025]  [0.26]  [0.25]  [0.24]  [023]  [023]
Change in monetary policy rate (lag 4) 0.01%F  0.05%F  0.10%% 0155 -020* 022 022 0.17 0.14 0.12 0.13 0.13 0.17 0.19 0.17 0.17 0.14
[001]  [0.02]  [004]  [006] [0.10]  [0.13]  [0.17]  [0.19]  [022]  [026]  [029]  [0.30]  [0.31]  [0.32]  [0.29]  [0.28]  [027]
Real GDP growth (lag 1) 0.00 0.01 0.03 0.05 0.07 0.08 0.10 0.11 0.16 0.19 024 031 0.36 048 057 057 0.62
[001]  [0.04]  [0.09]  [0.14]  [0.19]  [023]  [0.28]  [0.31]  [0.35]  [0.45]  [045]  [047)  [042]  [042]  [043]  [042]  [0.44]
Real GDP growth (lag 2) 0.00 0.02 0.04 0.07 0.11 0.13 0.16 024 031 039 049 057  072% 083 083 089  101*
[001]  [003]  [006]  [0.09]  [0.11]  [0.15]  [0.19]  [0.23]  [0.30]  [0.32]  [0.36]  [0.35]  [0.39]  [044]  [048]  [052]  [0.59]
Real GDP growth (lag 3) 0.01 0.02 0.04 0.06 0.08 0.1 0.17 021 029 039 047 062 075  081*  0.90* 1.02% 1.04
[001]  [003]  [005]  [007]  [0.10]  [0.14]  [0.18]  [0.25]  [0.28]  [0.32]  [0.33]  [0.37)  [042]  [047)  [051]  [056]  [0.63]
Real GDP growth (lag 4) 0.01 -0.01 0.01 -0.01 0.00 0.03 0.04 0.09 0.17 023 033 045 055 0.64 073 080  0.87*
[001]  [002]  [005]  [0.08]  [0.11]  [0.15]  [0.20]  [0.25]  [0.29]  [0.31]  [0.35]  [0.38]  [042]  [044]  [046]  [050]  [0.49]
Crisis dummy (lag 1) 0.04 0.09 0.08 -0.02 0.0 0.15 -0.57 0.94 -1.42 2.15 253 308 365 415 396%  S21F 534k
[0.04]  [0.14]  [030]  [0.52]  [0.71]  [0.96]  [1.20]  [1.40]  [1.58]  [1.77]  [1.85]  [201]  [210]  [215]  [215]  [244]  [246]
Crisis dummy (lag 2) 0.08%*  -023* -0.40 -0.40 060  -0.94% -0.84 2090 -1.14% 0.82 -0.98 0.72 -0.92 031 -1.60%* -0.62 034
[0.04]  [0.13]  [0.23]  [0.31]  [0.39]  [049]  [0.56]  [0.59]  [0.59]  [0.66]  [0.62]  [0.56]  [0.60]  [048]  [0.77]  [040]  [0.73]
Crisis dummy (lag 3) 0.02 0.09 026 0.29 026 044 038 0.18 042 020 032 0.08 059 073 0.19 098 0.82
[004]  [0.11]  [0.19]  [025]  [0.32]  [044]  [048]  [049]  [055]  [0.52]  [0.51]  [0.52]  [0.46]  [0.83]  [048]  [0.65]  [0.84]
Crisis dummy (lag 4) 001 0.12 038 -0.71F LOIFE L37F 17D 178 2.07% 207F -2.30% 220 2.60 -1.53 -1.21 -1.88 0.64
[0.04]  [0.14]  [024]  [035]  [047]  [0.62]  [0.78]  [0.97]  [L11]  [125]  [134]  [145]  [1.53]  [1.67]  [1.69]  [1.58]  [1.72]
Constant 0.23%F%  QOI¥FX 2 ISR 41Q%RX  gRIERE [[IKRE  QORERE [S23ERE [OEERE ]9, [3kRK D0.78FHE D4.00%KK DSROFKE 26.23HHE 270IFKE 29.23%kK 29 66H*
[0.04]  [0.16]  [043]  [0.87]  [L71]  [234]  [2.07]  [3.50]  [4.38]  [441]  [452]  [507)  [585]  [571]  [635]  [692]  [7.28]
# observations 1587 1,586 1,585 1,583 1,568 1,541 1,523 1496 1469 1442 1415 1,388 1,361 1334 1307 1280 1253
Log-likelihood 54 -1865 2964 3,699 4210 4559 4826  -4986  -5083  -5130  -5138  -5119 5079 5019 4945 4863 4774
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 097 0.94 091 0.88 0.86 0.83 0381 0.80 0.79 0.78 0.78 0.79 0.79 0.80 0381 0.82

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.

Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 9. Estimation Results

Differential Effects Across Euro Area and Other EU Countries (Credit)

Credit
h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Measures 1 (euro area) 0.04 0.14 0.25% 0.37* 0.51 0.68 0.89 0.94 1.19 1.59 1.63 1.96 1.66 0.63 0.42 0.70 1.36
[0.03] [0.08] [0.13] [0.21] [0.32] [0.48] [0.72] [0.82] [0.92] [1.14] [1.33] [1.60] [1.56] [1.41] [1.56] [1.84] [2.04]
Measures 1 (other EU countries) -0.03 -0.12 -0.26 -0.42 -0.59* -0.73* -0.89% -1.06% -1.41% -1.49% -1.58% -1.64%  -1.67** -1.86%*  -1.86*F  -1.83%*  _].97F*
[0.02]  [0.08] [0.16] [0.25] [0.34] [043] [0.51] [057] [0.77] [0.83]  [0.84]  [0.81]  [0.75]  [0.84]  [0.81]  [0.82]  [0.80]
Measures 1 (lag 1) 0.02 0.05 0.09 0.16 0.25 0.40 0.47 0.60 0.95 1.04 133 0.92 0.11 -0.02 0.17 0.75 0.85
[0.02] [0.07] [0.17] [0.30] [0.43] [0.64] [0.72] [0.81] [1.00] [1.11] [1.31] [1.20] [1.41] [1.57] [1.81] [1.92] [1.98]
Measures 1 (lag 2) -0.04 -0.09 -0.09 -0.03 0.09 0.17 0.33 0.71 0.78 1.08 091 0.00 -0.06 0.01 0.62 0.72 0.76
[0.04] [0.14] [0.26] [0.39] [0.53] [0.61] [0.69] [0.88] [0.93] [1.10] [1.19] [1.24] [1.41] [1.66] [1.79] [1.86] [1.90]
Measures 1 (lag 3) 0.01 0.07 0.20 0.41 0.66%  0.95%*  1.36%*  146%*  1.78%* 1.73% 1.20 1.11 1.16 1.67 1.64 1.60 1.56
[0.03]  [0.10]  [0.19]  [0.28]  [0.39] [045]  [0.64] [0.67]  [0.85]  [0.96]  [I.17]  [1.35] [1.61]  [1.82]  [1.91]  [2.00]  [2.08]
Measures 1 (lag 4) 0.04 0.14 0.31 0.56* 0.92* 1.29% 1.39* 1.67* 1.53 1.12 0.97 0.85 1.45 1.40 1.34 1.25 1.73
[0.03] [0.10] [0.20] [0.33] [0.48] [0.64] [0.70] [0.86] [0.91] [1.16] [1.32] [1.54] [1.80] [1.86] [1.89] [1.94] [2.36]
Measures 2 (lag 1) -0.04%*  -0.12%  -0.23% 034 -0.42 -0.50 -0.59 -0.81 -0.85 -0.89 -0.90 -0.91 -0.96 -0.89 -0.81 -0.93 -0.92
[o.01] [0.06] [0.13] [0.20] [0.27] [0.34] [0.41] [0.58] [0.63] [0.65] [0.63] [0.60] [0.66] [0.66] [0.73] [0.82] [0.85]
Measures 2 (lag 2) 0.00 -0.01 -0.04 -0.06 -0.07 -0.09 -0.21 -0.25 -0.29 -0.33 -0.35 -0.45 -0.43 -0.39 -0.51 -0.55 -0.76
[0.01]  [0.05] [0.10]  [0.16]  [0.23]  [0.31]  [045]  [0.52]  [0.55]  [0.54] [0.54]  [0.62]  [0.65]  [0.72]  [0.81]  [0.84]  [1.00]
Measures 2 (lag 3) 0.01 0.00 -0.01 -0.03 -0.06 -0.11 -0.16 -0.23 -0.29 -0.33 -0.41 -0.42 -0.38 -0.45 -0.51 -0.72 -0.82
[0.02] [0.05] [0.09] [0.15] [0.21] [0.33] [0.40] [0.44] [0.46] [0.48] [0.55] [0.60] [0.67] [0.74] [0.78] [0.93] [0.97]
Measures 2 (lag 4) -0.04%*  -0.10** -0.15 -0.20 -0.33 -0.39 -0.48 -0.54 -0.60 -0.61 -0.59 -0.52 -0.58 -0.64 -0.79 -0.89 -0.69
[0.01] [0.04] [0.09] [0.16] [0.28] [0.37] [0.43] [0.48] [0.53] [0.62] [0.70] [0.79] [0.88] [0.92] [1.07] [1.10] [1.21]
Dependent variable (lag 1) 1.91%#% - 3.8RHk 5 60Kk 7 30HKE 9 (4kkk [0 [ 2%K% 0. TIRHE TLI2%E T130%*E T1.09%*F 10.60%*F 10.08%**  9.69%H* 9 [2%Hk B ApHAk T GTHIK 6 T5HAK
[0.07] [0.28] [0.56] [0.84] [1.10] [1.33] [1.49] [1.57] [1.59] [1.55] [1.48] [1.35] [1.28] [1.25] [1.19] [1.07] [0.95]
Dependent variable (lag 2) S328HEE G TTHRE 9 TORER |3 [QHK 16, 72%HF L]0, 14%k% D0 5] RF 2] 66%*F 22.48%kF DD 43%kx D] TIRek () THHK 0. 28% KK J[9 35% kK (R 30RH* 1]6.9]%*K -5, 1%
[0.14] [0.61] [1.30] [1.99] [2.63] [3.22] [3.69] [3.94] [4.06] [3.97] [3.79] [3.50] [3.24] [3.08] [2.87] [2.48] [2.05]
Dependent variable (lag 3) L76%¥%  3.61%*k%  5,02%k%  6.93%kx  936wkx [ ]0*%F* [2,08%F* [3.06%F* 14.03%F* [4.39%k* [4.]9%kF 3 GIREE 3 EIFKF 3 ITEEF [2T3EEE 2 01FFF ]0.97F**
[0.08] [0.42] [0.99] [1.57] [2.12] [2.66] [3.15] [3.47] [3.69] [3.70] [3.54] [3.29] [3.04] [2.91] [2.74] [2.45] [2.11]
Dependent variable (lag 4) S0.39%Hk 0. 73%HK Q. 8THHK L[JORK (] TS%AE D I8%K 434k 70Nk 3,00%K 333K 3.40%F 3.40%F 34400k 3 40kk 3 40kk 3 3qkk 3 | Sk
[0.02] [0.10] [0.26] [0.44] [0.62] [0.81] [1.00] [1.16] [1.29] [1.35] [1.32] [1.26] [1.17] [1.14] [1.10] [1.03] [0.95]
Change in monetary policy rate (lag 1) -0.03* -0.11* -0.19 -0.26 -0.32 -0.39 -0.47 -0.55 -0.64 -0.73 -0.82 -0.87 -0.92 -0.93 -0.90 -0.85 -0.76
[0.01]  [0.06] [0.12]  [0.19] [028]  [0.37]  [048]  [0.59]  [0.69] [0.78]  [0.86]  [0.91]  [0.92]  [0.90] [0.86]  [0.82]  [0.77]
Change in monetary policy rate (lag 2) -0.01 -0.01 -0.01 0.01 0.01 -0.01 -0.03 -0.07 -0.12 -0.19 -0.25 -0.34 -0.36 -0.36 -0.33 -0.27 -0.24
[0.01] [0.04] [0.08] [0.14] [0.20] [0.28] [0.37] [0.45] [0.52] [0.57] [0.60] [0.60] [0.56] [0.51] [0.46] [0.42] [0.38]
Change in monetary policy rate (lag 3) 0.01 0.03 0.06 0.08 0.08 0.06 0.03 -0.01 -0.07 -0.12 -0.19 -0.23 -0.21 -0.16 -0.10 -0.06 -0.02
[0.01] [0.04] [0.08] [0.13] [0.20] [0.28] [0.35] [0.41] [0.44] [0.46] [0.45] [0.41] [0.35] [0.29] [0.25] [0.22] [0.20]
Change in monetary policy rate (lag 4) -0.01 -0.04 -0.07 -0.11 -0.17 -0.23 -0.29 -0.36 -0.43 -0.51 -0.56 -0.55 -0.49 -0.42 -0.34 -0.27 -0.19
[0.01]  [0.04] [0.08] [0.15] [023] [033] [042] [049] [0.56] [0.59] [0.57] [0.53]  [046]  [041]  [037]  [0.33]  [031]
Real GDP growth (lag 1) -0.01 -0.03 -0.05 -0.06 -0.07 -0.06 -0.05 -0.03 0.00 0.02 0.05 033 033 0.37 0.42 0.40 0.54
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.15] [0.17] [0.19] [0.21] [0.23] [0.31] [0.31] [0.30] [0.32] [0.30] [0.32]
Real GDP growth (lag 2) 0.01* 0.03 0.05 0.07 0.12 0.16 0.20 0.24% 0.27* 031 0.45% 0.47* 0.50% 0.58* 0.55%  0.66%*  0.70%*
[0.00] [0.02] [0.03] [0.06] [0.08] [0.10] [0.12] [0.14] [0.15] [0.18] [0.25] [0.27] [0.28] [0.30] [0.29] [0.29] [0.30]
Real GDP growth (lag 3) 0.01 0.03 0.06 0.10%  0.14%*%  0.19%* 0.23* 0.28* 031 0.45%*  0.48%*  0.49%*  0.56**  0.56%* 0.64***  0.69%** 0.67***
[0.01]  [0.02] [0.04] [0.05] [0.07] [0.09] [0.12]  [0.15]  [0.19]  [020]  [0.22] [024]  [0.23]  [020] [0.22]  [0.23]  [0.24]
Real GDP growth (lag 4) 0.00 0.01 0.03 0.06 0.09 0.12 0.15 0.19  0.30%*F  0.34%F  037%F  0.41%F  048%**F  (55%FF (. 60%FF  (.62%FF  (.65%FF
[0.00] [0.01] [0.02] [0.04] [0.06] [0.09] [0.12] [0.15] [0.14] [0.15] [0.17] [0.19] [0.15] [0.17] [0.18] [0.19] [0.19]
Crisis dummy (lag 1) -0.06* -0.22 -0.39 -0.50 -0.52 -0.46 -0.46 -0.43 -0.38 -0.30 -0.28 -0.31 -0.31 -0.22 -0.06 -0.19 -0.02
[0.04] [0.14] [0.28] [0.44] [0.57] [0.72] [0.86] [1.01] [1.11] [1.20] [1.28] [1.44]  [1.53] [1.59] [1.64] [2.02] [2.04]
Crisis dummy (lag 2) 0.04  0.15%*  0.31**  0.50** 0.67* 0.70 0.73 0.77 0.77 0.68 0.46 0.48 0.51 0.59 0.06 0.30 0.29
[0.03]  [0.06] [0.13] [023] [0.34] [042] [049] [0.52] [0.51] [0.48]  [0.55]  [0.42]  [0.41]  [041]  [0.58]  [0.39]  [0.48]
Crisis dummy (lag 3) 0.05 0.16 0.32 0.42 0.45 0.48 0.52 0.53 0.46 0.30 0.45 0.47 0.55 -0.14 0.35 0.38 0.06
[0.04] [0.11] [0.20] [0.29] [0.36] [0.41] [0.44] [0.44] [0.43] [0.53] [0.44] [0.42] [0.44] [0.54] [0.43] [0.44] [0.42]
Crisis dummy (lag 4) -0.03 <013 -0.31%  -0.54%%  0.78%%  0.99%%  121%F 143F% ]STRE ] .54% -1.62 -1.75 -2.02 -1.51 -1.68 -1.97 -1.95
[0.03] [0.10] [0.17] [0.25] [0.34] [0.43] [0.51] [0.60] [0.72] [0.83] [0.99] [1.15] [1.29] [1.61] [1.77] [1.91] [1.98]
Constant 3.03%%k 11.85%%k 26.7T*k* 4730%*  74.36%%* 107.89% 4% 145.90%** [87.07%** 230.08%** 276.32%** 322 42%%* 365.84%** 4]10.70%** 457.13%** 504.77*%* 551 82%** 506,67***
[037]  [141]  [326] [593]  [945] [13.93] [1942] [25.64] [32.26] [39.56] [47.77] [57.52] [67.31] [7623] [83.79] [90.41] [95.11]
# observations 1,759 1,759 1,759 1,759 1,737 1,715 1,688 1,661 1,634 1,607 1,580 1,553 1,526 1,499 1.472 1.445 1.418
Log-likelihood 117 -1.947 3,082  -3.829 4349 4742 5012 -5194 5316  -5392  -5430 -5435 5417  -5383  -5333 5269  -5,192
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 0.96 0.93 091 0.89 0.86 0.84 0.83 0.81 0.81 0.81 0.81 0.81 0.81 0.82 0.83 0.83

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.

Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 10. Differential Effects Across Legally-Binding Measures and Recommendations (House Prices)

House prices
h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16

Measures 1 (legally-binding measures) 0.06* 0.18* 0.26 0.24 0.12 -0.09 -0.40 -0.80 -1.53 -222 241 -286%  -3.00%  -3.03%F  2.72%%  2.42%F -] 78%
[0.03] [0.10] [0.15] [0.20] [0.26] [0.41] [0.62] [0.84] [1.17] [1.43] [1.39] [1.54] [1.53] [1.46] [1.24] [1.15] [0.96]
Measures 1 (recommendations) 0.01 0.01 -0.01 -0.05 -0.12 -0.01 0.04 0.05 0.17 0.54 0.96 0.95 0.73 1.16 1.53 1.85 1.94
[0.02] [0.05] [0.09] [0.12] [0.20] [0.29] [0.37] [0.47] [0.58] [0.68] [0.86] [0.83] [0.98] [1.36] [1.96] [2.01] [2.20]
Measures 1 (lag 1) -0.01 -0.09  -028%  -0.56*%  -0.92* -132 -L74% 0 -250% 3.04% 0 3012%F 3.63%F 0 3.65%F L3.57%F L323%F R0k ] 94%x ] 27%
[0.02] [0.07] [0.16] [0.31] [0.53] [0.78] [1.01] [1.33] [1.55] [1.49] [1.60] [1.55] [1.45] [1.23] [1.13] [0.92] [0.67]
Measures 1 (lag 2) -0.07*  -025%  -0.51%  -0.86%  -123*%  -1.65*  -2.39%  2.96%  -2.93%  -3.49%x  356%* 358k 327FF 2 8TFF D 03%F -1 48%F  -1.60%
[0.04] [0.12] [0.26] [0.47] [0.71] [0.95] [1.27] [1.49] [1.44] [1.57] [1.51] [1.45] [1.23] [1.08] [0.89] [0.71] [0.78]
Measures 1 (lag 3) -0.02 -0.10 -0.27 -0.50 -0.80 -1.29 -1.78 -1.92 244 2.64% 271% 0 -259% 248%  -1.86* -1.45 -1.60 -1.03
[0.03] [0.12] [0.29] [0.51] [0.72] [1.05] [1.28] [1.26] [1.47] [1.48] [1.44] [1.29] [1.25] [1.08] [0.94] [0.96] [0.76]
Measures 1 (lag 4) -0.02 -0.11 -0.31 -0.56 -0.88 -1.29 -148  -1.94%  218%  -228%F 224%F 2 16%* -174%  -1.49%  -1.45% -0.92 -0.41
[0.05] [0.17] [0.33] [0.50] [0.72] [0.90] [0.91] [1.08] [1.12] [1.10] [1.00] [1.00] [0.88] [0.74] [0.82] [0.65] [0.60]
Measures 2 (lag 1) -0.01 -0.04 -0.07 -0.08 -0.05 -0.05 -0.02 -0.05 0.19 0.58 0.45 0.30 0.50 0.79 1.36 1.57 175
[0.01] [0.04] [0.08] [0.14] [0.21] [0.28] [0.36] [0.40] [0.48] [0.66] [0.52] [0.55] [0.72] [1.22] [1.46] [1.67] [1.81]
Measures 2 (lag 2) -0.02 -0.03 -0.02 0.00 0.02 0.05 -0.05 0.16 0.54 0.36 0.20 0.47 0.62 1.18 1.38 1.57 2.14
[0.02] [0.06] [0.13] [0.20] [0.27] [0.36] [0.40] [0.47] [0.60] [0.48] [0.50] [0.68] [1.01] [1.26] [1.46] [1.62] [1.69]
Measures 2 (lag 3) 0.02 0.06 0.12 0.18 0.22 0.25 0.43 0.66 0.57 0.45 0.77 0.98 1.39 1.53 1.70 230 278
[0.02] [0.07] [0.13] [0.20] [0.28] [0.37] [0.45] [0.53] [0.49] [0.61] [0.78] [1.15] [1.33] [1.51] [1.68] [1.69] [2.45]
Measures 2 (lag 4) 0.02 0.05 0.07 0.09 0.07 0.20 0.38 0.32 0.17 0.51 0.89 1.24 1.26 1.44 2.10 211 1.80
[0.01] [0.05] [0.10] [0.16] [0.27] [0.33] [0.37] [0.40] [0.52] [0.57] [0.84] [1.02] [1.23] [1.46] [1.59] [2.04] [1.87]
Dependent variable (lag 1) 2.07%k%  454kkx 7 (5kKK Q5 kA [ T RRE [316%KF [3.96%FF 14 16% 4K 13.84%Hk |3 ]9%kK 2 3QHK ] 22%Kk 9 TRHAK G oIHRE T SRERE  GO(kKK 4 544k
[0.07] [0.32] [0.66] [0.92] [1.08] [1.22] [1.32] [1.40] [1.51] [1.64] [1.78] [1.94] [2.05] [2.13] [2.18] [2.20] [2.21]
Dependent variable (lag 2) S3.63%HE LB3GHAK L[ 4THHE ]G QTR D4 [ 24K DT GARkK 30, [ THHK 3] 20% KK 3] 05%HK 30,13%4% 28,90%K* 26,76 ** 23 73%4k D] 4@HH* ]9 65%HK 16,78%H* -]2,89%
[0.19] [0.87] [1.89] [2.74] [3.29] [3.73] [4.00] [4.04] [4.02] [3.96] [3.94] [4.09] [4.22] [4.30] [4.35] [4.46] [4.57]
Dependent variable (lag 3) 1.99%#* 4. 85%kx% G 0*H*F 11.96%** 16.05%F* 19.16%** 21.30%*% 22 50%+* 2279%kk 2D 4@%k* 2] 98FH¥ D0 64%*K [8.40%H* 16.89%F* [5.8THK* [3.79%*% 10 51%*
[0.15] [0.79] [1.81] [2.71] [3.34] [3.87] [4.22] [4.30] [4.23] [4.02] [3.76] [3.68] [3.66] [3.56] [3.46] [3.59] [3.86]
Dependent variable (lag 4) S0.43%HE L[ 04RRE ] TORER D G5RAK 3 TTHRR L GTHRE 5 3FRRE 5 TOREK 500k _602% KK L6,01FKF 5 TFREE 5 [4Rek 4 T9%k 46000k 4 10FRx 312
[0.04]  [024] [0.57] [0.89]  [1.13]  [1.34]  [1.51]  [1.57]  [1.58]  [1.53]  [1.44] [1.40]  [139]  [1.34] [1.29] [136]  [1.52]
Change in monetary policy rate (lag 1) -0.02%%% 0,08%*K 0, 17HKF 0. 20%K% 0. 42%*K 0. 53%E L0,62%F  0.66%*  -0.67**  -0.64* -0.57 -0.52 -0.50 -0.50 -0.46 -0.47 -0.44
[0.01]  [0.03] [0.06] [0.10] [0.14]  [0.19] [023] [027] [0.32]  [035] [037] [040] [0.42]  [043] [041] [039]  [0.39]
Change in monetary policy rate (lag 2) -0.01%  -0.04%%  -0.10%%  -0.18*%  -025%F  031*F  -035%* -0.35% -0.33 -0.26 -0.20 -0.17 -0.18 -0.17 -0.19 -0.19 -0.18
[0.01]  [0.02]  [0.04] [0.07] [0.10] [0.13]  [0.16] [0.20] [023] [0.26] [0.29]  [0.32] [036] [0.36] [0.34]  [0.33]  [0.33]
Change in monetary policy rate (lag 3) -0.01%%  -0.04%*  -0.09%* -0.16%**  -0.21%*  -0.25%* -0.26% -0.25 -0.19 -0.14 -0.11 -0.13 -0.12 -0.15 -0.15 -0.14 -0.15
[0.00]  [0.02] [0.03] [0.06] [0.08]  [0.11] [0.14]  [0.17]  [0.20]  [0.23]  [027] [032] [032] [0.31] [0.31] [029]  [0.29]
Change in monetary policy rate (lag 4) -0.01%%  -0.05%*  -0.11%*  -0.17** -0.23% -0.27% -0.28 -0.26 -0.23 -0.23 -0.23 -0.24 -0.28 -0.29 -0.27 -0.27 -0.21
[0.01]  [0.02]  [0.04] [0.07] [0.11]  [0.15]  [0.20]  [023] [027] [031] [0.36] [037] [038] [0.38] [0.35] [0.34]  [0.32]
Real GDP growth (lag 1) 0.00 0.01 0.03 0.05 0.07 0.08 0.10 0.11 0.16 0.19 0.24 0.30 0.36 0.47 0.56 0.56 0.60
[0.01]  [0.04]  [0.09] [0.14]  [0.19]  [0.23]  [027] [0.31] [035] [045]  [045] [046]  [042]  [0.41]  [042]  [042]  [0.43]
Real GDP growth (lag 2) 0.00 0.02 0.05 0.08 0.11 0.13 0.17 0.24 0.32 0.40 0.50 0.58 0.73* 0.84* 0.85* 0.89* Lo1*
[0.01] [0.03] [0.06] [0.09] [0.11] [0.15] [0.19] [0.23] [0.30] [0.32] [0.35] [0.34] [0.38] [0.42] [0.46] [0.50] [0.56]
Real GDP growth (lag 3) 0.01 0.02 0.05 0.06 0.08 0.11 0.18 0.23 031 0.42 0.50 0.64* 0.78* 0.83%* 0.92* 1.03* 1.08*
[0.01] [0.03] [0.05] [0.07] [0.10] [0.14] [0.18] [0.25] [0.27] [0.31] [0.31] [0.35] [0.40] [0.44] [0.49] [0.54] [0.61]
Real GDP growth (lag 4) -0.01 -0.01 -0.01 -0.01 0.00 0.04 0.05 0.10 0.19 0.26 0.36 0.49 0.58 0.67 0.76* 0.84% 0.89*
[0.01] [0.02] [0.04] [0.07] [0.10] [0.14] [0.19] [0.23] [0.27] [0.28] [0.32] [0.35] [0.38] [0.41] [0.42] [0.47] [0.45]
Crisis dummy (lag 1) 0.04 0.07 0.06 -0.06 -0.11 -0.23 -0.71 -1.14 -1.60 -2.35 272 2333 -3.74%  426%  -414% -535%F 537%F
[0.04] [0.15] [0.31] [0.53] [0.73] [0.98] [1.22] [1.43] [1.60] [1.79] [1.86] [2.01] [2.09] [2.14] [2.14] [2.44] [2.44]
Crisis dummy (lag 2) -0.08%*  -0.23*  -0.39* -0.40 -0.60  -0.97* -0.87 -0.89  -L17* -0.83 -0.99 -0.77 -0.99 <042 -1.62%* -0.58 0.25
[0.04] [0.13] [0.23] [0.31] [0.39] [0.50] [0.56] [0.60] [0.62] [0.67] [0.64] [0.59] [0.61] [0.46] [0.77] [0.39] [0.69]
Crisis dummy (lag 3) 0.02 0.09 0.25 0.27 0.23 0.39 0.36 0.13 0.37 0.11 0.18 -0.05 0.42 -0.76 0.18 0.87 -0.54
[0.04] [0.11] [0.20] [0.25] [0.34] [0.43] [0.47] [0.48] [0.54] [0.50] [0.47] [0.50] [0.45] [0.82] [0.49] [0.60] [0.91]
Crisis dummy (lag 4) -0.01 -0.12 <037 -0.68%  -0.95%*  -1.25%%  -1.56* -1.59 -1.85 -1.88 -1.95 -1.82 -2.14 113 -0.86 -1.46 -0.60
[0.04] [0.14] [0.24] [0.34] [0.46] [0.61] [0.77] [0.97] [1.12] [1.28] [1.38] [1.50] [1.58] [1.70] [1.72] [1.69] [1.72]
Constant 0.23F%% - 0.92%%% D Jo¥Hk 4 ]]HkE GGSHEK ] 94kkk g QIHAk |5 9%k |G GRKK [9,02FKK D0.4TH¥K 24.07*HK 25 T4NkE 26, 9Fk* 27 34%%% 0 43k 90 gDk
[0.03] [0.15] [0.42] [0.86] [1.70] [2.33] [2.11] [3.46] [4.37] [4.41] [4.52] [5.05] [5.83] [5.70] [6.10] [6.70] [7.09]
# observations 1,587 1,586 1,585 1,583 1,568 1,541 1,523 1,496 1,469 1,442 1,415 1,388 1,361 1,334 1,307 1,280 1,253
Log-likelihood 55 -1.863 2,961 -3,696  -4207 4556 -4.821 -4.981 -5,078 5,124 5132 5114 5,075 -5,016 4943 -4.861 4,773
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 0.97 0.94 091 0.88 0.86 0.83 0.81 0.80 0.79 0.79 0.78 0.79 0.79 0.80 0.81 0.82

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.
Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 11. Differential Effects Across Legally-Binding Measures and Recommendations (Credit)

Credit
h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
M 1 (legally-bindi ) -0.03 -0.12 -0.29 -0.50 -0.74 -0.97% -1.26%  -1.60%F  -1.98%* D [7H¥ 2 2@kkR D 3Skak D 3pwk 24wk D 36%F 235%F L26%
[0.03]  [0.12] [024] [034] [045] [0.56] [0.64] [0.67] [0.76]  [0.80]  [0.82]  [0.80]  [0.83]  [0.86]  [0.97]  [1.02]  [1.10]
Measures 1 (recommendations) 0.01 0.02 0.04 0.10 0.17 0.28 0.42 0.52 0.52 0.70 0.66 0.80 0.39 -0.36% -0.34 -0.22 -0.46
[0.01]  [0.05] [0.10] [0.18]  [026] [037] [0.51] [0.56]  [0.60]  [0.72]  [0.74]  [0.93]  [0.67]  [020]  [0.22] [0.32]  [032]
Measures 1 (lag 1) -0.03 -0.14% -0.31%  -0.48** -0.63%  -0.81*%*  -1.02%*  -].28%* -1.37% -141% -1.42%* -1.34% -1.19 -1.13 -1.05 -0.86 -0.88
[0.02]  [0.08] [0.16] [0.24]  [0.31] [039]  [046] [0.61] [0.67]  [0.69]  [0.68]  [0.72]  [0.76]  [0.91]  [1.03]  [1.12]  [1.18]
Measures 1 (lag 2) -0.04 -0.12 -0.24 -0.33 -0.41 -0.54 -0.72 -0.79 -0.84 -0.87 -0.84 -0.78 -0.72 -0.65 -0.46 -0.51 -0.61
[0.02]  [0.08] [0.15] [0.22]  [0.31] [0.41] [0.58]  [0.64] [0.68]  [0.69]  [0.71] [0.77]  [0.92]  [1.03] [L11]  [1.15]  [L17]
Measures 1 (lag 3) 0.00 -0.03 -0.06 -0.10 -0.16 -0.22 -0.30 -0.37 -0.42 -0.42 -0.38 -0.37 -0.31 -0.14 -0.25 -0.39 -0.56
[0.02]  [0.07] [0.13]  [020] [029] [0.41]  [0.48]  [0.53]  [0.55]  [0.60]  [0.66]  [0.79]  [0.89]  [0.97]  [1.03]  [1.07]  [1.10]
Measures 1 (lag 4) -0.03 -0.06 -0.10 -0.13 -0.20 -0.25 -0.29 -0.31 -0.31 -0.20 -0.20 -0.10 0.03 -0.05 -0.18 -0.37 -0.65
[0.02]  [0.06] [0.13]  [023]  [036] [046]  [0.53]  [0.58]  [0.63]  [0.67]  [0.80]  [0.92]  [1.02]  [1.08]  [l.14]  [L.18]  [1.46]
Measures 2 (lag 1) -0.01 -0.01 0.02 0.07 0.14 0.27 0.37 0.42 0.62 0.59 0.76 0.41 -0.23 -0.24 -0.16 -0.41 -0.38
[0.01]  [0.05] [0.11] [0.19] [028] [039]  [043] [048] [0.62]  [0.61] [0.82]  [0.56]  [0.22]  [0.25] [033]  [0.37]  [041]
Measures 2 (lag 2) 0.02 0.08 0.15 0.24 0.38 0.51 0.59 0.79 0.78 091 0.64 0.04 -0.03 -0.01 -0.21 -0.22 -0.48
[0.021  [0.06] [0.12]  [0.19] [028]  [034] [0.39] [0.51] [0.53] [0.71]  [055]  [029] [0.33]  [039]  [0.40]  [0.44]  [0.61]
Measures 2 (lag 3) 0.02% 0.07 0.14 0.24 0.37 0.51 0.71 0.70 0.82 0.57 0.08 0.03 0.00 -0.18 -0.21 -0.43 -0.43
[0.01]  [0.05] [0.10] [0.17]  [0.24] [031] [044] [047] [0.65] [0.53] [032] [037] [041] [040]  [043]  [0.59]  [0.65]
Measures 2 (lag 4) -0.01 -0.01 0.04 0.13 0.23 0.40 0.40 0.50 0.28 -0.07 -0.06 -0.06 -0.27 -0.41 -0.57 -0.56 -0.02
[0.01]  [0.06] [0.12] [021]  [0.32]  [0.44] [0.51]  [0.68]  [0.59]  [0.46]  [0.51] [057]  [0.57]  [0.57]  [0.66]  [0.70]  [0.95]
Dependent variable (lag 1) 1.91%#%  3RTH*E 5 e]wkx T ITRER 9 OHEE JO.07FFF 10.65%FF [1.07%F% 11.24%%% [].04%F% 10.5T7F*FE [0.03%k*  9.63k** 9 (*k*  g4FEEE T 66%EE  6T4H*
[0.07]  [0.28] [0.56]  [0.84]  [l.10]  [1.33]  [1.49]  [1.57]  [1.59]  [1.54]  [1.48] [1.35] [127]  [1.24]  [L18]  [1.06]  [0.95]
Dependent variable (lag 2) S3.28kEE L6 TERHE L9 TTHRER |3 16%HF 16.68%FF 219.08%FK 20.43%k* 2] 59%k* DD 4Rk DD 4QRHE D] T4RHE 0. 83% %k 20.20%%F ~19.26%F* -]18.26%**F -16.92%%* ~]5.2]%**
[0.14]  [0.61]  [130]  [1.98]  [2.62] [320] [3.67] [3.92] [4.03] [3.94] [3.77] [3.48] [322] [3.05] [2.84] [246]  [2.04]
Dependent variable (lag 3) L76%%%  3.62%%%  502%k*  095%k¥ 9 3Tkkx [ JORE* [2.08%%* ]3.09%FF 14.08%%k 447k [430%k% |3 QKK |3 o1HE* |3 J4Rx |2 T74R%k ]2 08%** ]].05%**
[0.08]  [042] [0.98]  [1.56]  [2.10]  [2.63]  [3.10]  [341] [3.62] [3.62] [347] [323] [298] [2.85]  [2.68] [240]  [2.08]
Dependent variable (lag 4) S0.39%%E 0. 74% k% Q. 8OF KK ] QP Hkx ] TTRER DDPRER D 45%E D 76%E 3 ISHE 3 30RE 3 ARRK 3 4TRRR JATRRR 3 ATk 3 gqkek 3 3Rk 3 D(xkE
[0.02]  [0.10] [025] [043]  [0.60]  [0.79]  [0.97]  [l.12]  [1.24]  [1.30] [127] [122]  [L13]  [L10]  [1.06]  [1.00]  [0.93]
Change in monetary policy rate (lag 1) -0.03% -0.11% -0.19 -0.26 -0.32 -0.40 -0.48 -0.56 -0.65 -0.74 -0.83 -0.88 -0.93 -0.93 -0.91 -0.85 -0.76
[0.01]  [0.06] [0.12] [0.19] [027] [037] [047] [0.58] [0.69]  [0.78]  [0.85] [0.91]  [0.92] [0.90] [0.86] [0.81]  [0.77]
Change in monetary policy rate (lag 2) -0.01 -0.01 -0.01 0.00 0.00 -0.02 -0.05 -0.09 -0.14 -0.22 -0.28 -0.36 -0.38 -0.37 -0.34 -0.28 -0.25
[0.01] [0.04] [0.08] [0.13] [020] [0.27] [0.36] [0.44]  [0.50]  [0.55] [0.58]  [0.59] [0.55] [0.50]  [0.45] [0.41]  [037]
Change in monetary policy rate (lag 3) 0.01 0.03 0.06 0.08 0.07 0.05 0.03 -0.01 -0.07 -0.13 -0.20 -0.23 -0.21 -0.16 -0.10 -0.05 -0.01
[0.01]  [0.04] [0.08] [0.13] [0.19] [027] [034] [0.40]  [0.44]  [0.46]  [0.45] [041] [035] [0.29]  [0.25] [022]  [0.21]
Change in monetary policy rate (lag 4) -0.01 -0.04 -0.07 -0.11 -0.17 -0.23 -0.29 -0.36 -0.44 -0.52 -0.56 -0.55 -0.50 -0.42 -0.34 -0.27 -0.18
[0.01]  [0.04]  [0.08]  [0.15]  [023]  [033]  [0.42]  [049]  [0.56]  [0.59]  [0.58]  [0.53]  [0.47]  [041]  [037]  [0.34]  [031]
Real GDP growth (lag 1) -0.01 -0.03 -0.05 -0.06 -0.07 -0.06 -0.05 -0.02 -0.01 0.02 0.05 0.32 0.33 0.37 0.42 0.39 0.52
[0.01]  [0.02] [0.04] [0.06] [0.09] [0.12]  [0.15]  [0.17]  [0.19]  [020]  [022]  [031]  [0.31] [030] [031] [0.30]  [0.32]
Real GDP growth (lag 2) 0.01* 0.03 0.05 0.07 0.11 0.15 0.19 0.24 0.27* 0.30 0.44* 0.46 0.50% 0.57* 0.55%  0.65%*  0.69**
[0.00]  [0.02] [0.04] [0.06] [0.08] [0.10] [0.2] [0.14]  [0.16]  [0.18]  [025]  [027]  [0.28]  [030]  [0.28]  [0.29]  [0.29]
Real GDP growth (lag 3) 0.01 0.03 0.06 0.10%  0.14%%  0.19%* 0.23* 0.27* 0.31 0.45%*  0.49%%  0.50%*  0.57%%  0.56%**  0.65%**  0.69%** 0.69%**
[0.01]  [0.02] [0.04] [0.05] [0.07] [0.09] [0.12] [0.15] [0.19]  [0.20]  [021] [0.24]  [0.23]  [020] [021] [0.22]  [0.24]
Real GDP growth (lag 4) 0.00 0.01 0.03 0.06 0.08 0.11 0.15 0.18 0.29%  0.33%%  0.37*F  0.40%F  0.47*F*  .54%k* (. 59%FK (. 61k** (.65%*F
[0.00]  [0.01] [0.02] [0.04] [0.06] [0.09] [0.12]  [0.15]  [0.14]  [0.15]  [0.17]  [0.19]  [0.15]  [0.17]  [0.17]  [0.18]  [0.19]
Crisis dummy (lag 1) -0.06 -0.22 -0.39 -0.51 -0.53 -0.48 -0.50 -0.49 -0.43 -0.36 -0.33 -0.28 -0.23 -0.13 0.02 -0.08 0.03
[0.04]  [0.14] [029] [045] [0.58] [0.73]  [0.87]  [1.01]  [L.11]  [120]  [1.29]  [1.44] [1.52]  [1.59]  [1.66]  [2.02]  [2.05]
Crisis dummy (lag 2) 0.04 0.15%% 0.31%% 0.50%* 0.65% 0.68 0.69 0.74 0.73 0.66 0.47 0.45 0.46 0.51 0.01 0.23 0.23
[0.03]  [0.06] [0.13]  [024] [035] [0.43] [0.50]  [0.52]  [0.52]  [0.48]  [0.55]  [0.42]  [0.40]  [042]  [0.57]  [0.39]  [0.46]
Crisis dummy (lag 3) 0.05 0.15 0.30 0.39 0.41 0.41 0.46 0.46 0.40 0.27 0.40 0.40 0.47 -0.18 0.29 0.32 0.19
[0.04] [0.11]  [020] [029]  [036]  [0.40]  [042]  [043]  [042]  [0.51]  [043]  [042]  [042] [0.52]  [0.42]  [0.41]  [0.45]
Crisis dummy (lag 4) -0.03 -0.11 -0.28 -0.49% -0.68* -0.85%  -1.04%* -1.22% -1.34% -1.32 -1.42 -1.56 -1.82 -1.34 -1.50 -1.75 -1.90
[0.03]  [0.10] [0.17]  [0.25] [0.34]  [042]  [0.50]  [0.60] [0.72]  [0.82]  [0.98]  [1.14]  [1.28]  [1.58]  [1.74]  [1.87]  [1.96]
Constant 3.00%%k 12 1 1k%k 27 3%k 48 1% k* TS5 44% % 109, 40%** 147.99%** 189 48%** 232 68*** 278.79%¥* 325 0T *¥* 367.79%** 411.91%** 458, 74%** 506.50%** 553,73 %** 509 42 %**
[0.38]  [145] [330]  [5.92] [9.34] [13.73] [19.08] [25.12] [31.74] [38.94] [47.06] [56.85] [66.67] [75.62] [83.13] [89.47] [94.30]
# observations 1,759 1,759 1,759 1,759 1,737 1,715 1,688 1,661 1,634 1,607 1,580 1,553 1,526 1,499 1,472 1,445 1,418
Log-likelihood 115 -1,949 -3,083 -3,830 -4,350 -4,743 -5,012 -5,194 -5,316 -5,392 -5,430 -5,435 -5,418 -5,384 -5,333 -5,269 -5,193
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R 0.99 0.96 0.93 0.91 0.89 0.86 0.84 0.83 0.81 0.81 0.81 0.81 0.81 0.81 0.82 0.83 0.83

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.
Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 12. Estimation Results: Differential Effects Across Measures with and Without Sanctions (House Prices)

House prices

h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Measures 1 (sanctions) 0.04 0.12 0.15 0.08 0.04 022 053 -0.98 -1.79 242 274 308 358%  344Rr 313RE 273k D06
[003]  [0.11]  [0.18]  [025]  [0.39]  [0.62]  [091]  [122]  [158]  [1.85]  [1.91]  [1.82]  [1.82]  [1.58]  [1.33]  [LI3]  [L01]
Measures 1 (no sanctions) 0.03 0.07 0.10 0.10 0.03 0.03 0.01 -0.05 0.19 036 041 056 0.40 0.56 0.76 130 1.84
[0.03]  [0.10]  [0.18]  [026]  [0.34]  [043]  [049]  [0.56]  [0.75]  [0.88]  [0.80]  [113]  [1.22]  [L73]  [202]  [217]  [24]1]
Measures 1 (lag 1) 0.01 -0.06 025 -0.50 0.78 117 -1.61 232 290 314% 338% 3IFF 353F 3K 2700 210 -1.38
[0.02]  [007]  [015] [031]  [0.56]  [0.86]  [1.18]  [1.49]  [L74]  [178]  [1.69]  [1.65]  [L41]  [119]  [1.02]  [0.92]  [0.88]
Measures 1 (lag 2) 0.08%  -027F  -0.53* -0.86 -126 -1.70 232 287 BIIF -337F 384RE 3656 3336 D03EE D37RF 72 _l48*
[0.04]  [0.14]  [029]  [054]  [0.82]  [L14]  [149]  [L74]  [1.80]  [1.74]  [L71]  [148]  [1.25]  [1.07]  [0.95]  [0.85]  [0.85]
Measures 1 (lag 3) -0.03 -0.09 021 -0.42 0.74 -L18 -1.63 -1.90 226 268 -2.60%  2.42%  221* 177 122 -1.02 0.65
[0.03]  [0.13]  [033]  [059]  [0.88]  [1.22]  [1.49]  [1.60]  [L61]  [167]  [L50]  [133]  [1.21]  [1.07]  [1.00]  [0.94]  [0.90]
Measures 1 (lag 4) 0.03 0.02 -0.11 -036 0.68 -1.02 -1.28 -1.60 -1.95 2192 -180%  -1.65* -1.40 -1.06 0.75 0.42 030
[0.05]  [0.18]  [039]  [0.63]  [0.88]  [L11]  [121]  [123]  [127]  [L14]  [102]  [0.94]  [0.89]  [0.82]  [0.81]  [0.81]  [0.96]
Measures 2 (lag 1) -0.02 -0.06 -0.11 -0.19 -0.28 035 0.42 043 031 -0.10 -0.19 -0.29 025 -0.09 0.44 1.07 127
[0.02]  [007] [0.11] [0.16]  [0.22]  [0.27]  [0.32]  [045]  [0.52]  [049]  [0.64]  [0.70]  [1.03]  [1.32]  [1.54]  [L72]  [1.83]
Measures 2 (lag 2) -0.02 -0.05 -0.09 -0.15 -0.18 -0.23 032 2021 0.00 -0.13 023 -0.16 -0.09 0.46 1.09 122 124
[0.02]  [006] [0.1] [0.15]  [0.20]  [0.23]  [0.30]  [037]  [037]  [050]  [0.61]  [097)  [1.22]  [148]  [1.63]  [1.76]  [1.81]
Measures 2 (lag 3) 0.01 0.02 0.00 -0.02 -0.04 -0.02 0.06 0.14 0.1 -0.02 0.10 0.16 038 0.85 0.94 0.99 1.26
[0.02]  [0.06] [0.10]  [0.15]  [021]  [0.36]  [0.46]  [043]  [0.63]  [0.77)  [112]  [140]  [l.64]  [1.76]  [1.85]  [1.86]  [2.70]
Measures 2 (lag 4) 001 0.06 0.1 0.14 -0.16 -0.13 0.05 20.12 029 20.12 0.05 0.15 044 054 0.74 0.80 033
[0.02]  [0.077  [013]  [0.19]  [0.30]  [0.40]  [0.39]  [0.56]  [0.70]  [0.96]  [1.19]  [1.48]  [1.59]  [1.78]  [1.84]  [229]  [2.16]
Dependent variable (lag 1) 207HFK  454%E%  70SRRE Q. 53ERE || J0%RE 3 6RRE [3.04%KK |4 120K [370RKE |3 ][REx Q086K || 14F6E 9 GRERE B SDERK  TS3RRE G [GREE  447R%
[0077  [032]  [0.65]  [0.90]  [1.06]  [1.19]  [130]  [139]  [L51]  [l66]  [1.80]  [1.95]  [205]  [212]  [216]  [217]  [2.16]
Dependent variable (lag 2) 3.63%HE §3QRRK |3 4Q%EK L[ROIREE D4 |(RFK D78FkE 30,1 1RE 31 08FKE 30.88%K% 298Kk DG E0KE 26.48%KK D3 4VREK DI 1GHHE L19.44KKE L]6.59FKE ]2 63RRE
[0.19]  [086]  [1.86]  [269]  [3.22]  [3.62]  [3.88]  [3.93]  [3.92] [391]  [3.94]  [410]  [420]  [426]  [429]  [436]  [444]
Dependent variable (lag 3) 1.99%H% 4 87%k% g [I%EE  []95%HE [6.03FHF 19,130KK D] 23kkE DD 35k DD SQEEK DDD(NEE D] 64%EE D03FEE [R04RHE 16.53FHF 15.50%KE 354k [0.20%*
[0.15]  [078]  [L77]  [266] [326]  [3.75]  [4.08]  [415]  [407]  [3.89]  [3.68]  [3.61]  [3.56]  [345]  [3.34] [344] [3.71]
Dependent variable (lag 4) L0A3FRE L Q4RFK L] T2%EE D E5%IE 3 TSREE  465KKE S IPRKE S 73KE S Q0RRE 5Q0KEK  L5RTHEE  560%EK L500%KK  4.65KKF  45IRKE 4006 .99%
[0.04]  [023] [056] [0.87)  [1.10]  [1.30]  [145]  [1.52]  [152]  [147]  [139]  [1.36]  [1.34]  [1.29]  [1.24]  [130]  [l.46]
Change in monetary policy rate (lag 1) Q0,028 LQ08%FK  L0ITHEX L020%EX  L0.42FFK L0.53FRE L0.62%F  L0.66%F  -0.67*F  -0.63* -0.55 <051 -0.49 0.48 0.44 -0.46 0.42
[001]  [0.03]  [006] [0.10] [0.14]  [0.19]  [0.23]  [027]  [031]  [034]  [036] [0.39]  [041]  [042]  [041]  [038]  [038]
Change in monetary policy rate (lag 2) 0.01% 004 00 L0.08%F  .025%F  L031%F  .035%F  0.34* 032 025 -0.19 -0.16 -0.17 0.16 0.17 0.17 -0.16
[001]  [0.02]  [004]  [007]  [0.09]  [0.12]  [015]  [0.19]  [0.22]  [0.25]  [0.28]  [0.31]  [0.34]  [0.34]  [0.32]  [0.32]  [0.32]
Change in monetary policy rate (lag 3) 0.01%F 0045 L0.00%FE L01SFEE 0205 -023FF  0.24% 023 0.16 0.1 -0.08 -0.09 -0.09 0.1 0.12 0.1 0.1
[0.00]  [0.02]  [0.03]  [005]  [0.08]  [0.0]  [0.13]  [0.16]  [0.18]  [0.22]  [0.25]  [0.30]  [0.30]  [0.29]  [0.28]  [0.27]  [0.26]
Change in monetary policy rate (lag 4) 0.01%% 0.05%%  -0.10%%  -0.16%*  -0.22%  -0.25* 0.26 023 021 -0.19 -0.19 4020 -0.24 2025 0.23 023 0.18
[0.01]  [002] [004] [007] [0.11]  [0.14]  [0.18]  [021]  [025]  [029]  [032]  [034]  [0.34]  [0.34]  [0.32]  [0.30]  [0.8]
Real GDP growth (lag 1) 0.00 0.01 0.03 0.05 0.07 0.08 0.10 0.12 0.16 0.19 025 031 036 047 056 056 0.61
[0.01]  [004] [0.09] [0.14]  [0.19]  [0.23]  [0.28]  [0.32]  [036]  [045]  [046]  [046]  [042]  [041]  [041]  [042]  [0.43]
Real GDP growth (lag 2) 0.00 0.02 0.05 0.07 0.1 0.13 0.17 024 031 039 048 055 070  0.80%  081* 0.86 097
[001]  [0.03]  [0.06] [0.09] [0.11]  [0.15]  [0.18]  [023]  [029]  [031]  [0.35]  [0.34]  [0.38]  [043]  [047]  [051]  [0.38]
Real GDP growth (lag 3) 0.01 0.02 0.04 0.06 0.08 0.1 0.17 021 029 0.40 047 061 0.74%  0.80%  0.89%  1.00% 1.05
[001]  [0.03]  [0.05]  [0.07]  [0.10]  [0.13]  [0.18]  [024]  [027)  [031]  [0.32]  [0.37]  [042]  [047]  [051]  [056]  [0.63]
Real GDP growth (lag 4) -0.01 -0.01 -0.01 -0.01 0.00 0.03 0.04 0.10 0.18 025 035 047 057 0.66 0.75 083 0.88*
[0.01]  [0.02]  [0.0s]  [0.07]  [0.11]  [0.14]  [0.20]  [0.24]  [0.28]  [0.29]  [0.34]  [0.37]  [0.40]  [0.43]  [0.44]  [049]  [047]
Crisis dummy (lag 1) 0.04 0.08 0.08 0.03 0.07 -0.19 -0.66 -1.08 -155 231 268 330 -373F 424%  413%  530%F 530
[0.04]  [015] [031] [0.53]  [0.72]  [0.97]  [122]  [143]  [159]  [178]  [1.85]  [1.99]  [2.07]  [212]  [213]  [243]  [242]
Crisis dummy (lag 2) 0.08%%  -0.23* 0.39 039 058  -0.95* -0.84 086 -1.14* -0.79 -0.95 0.73 0.94 039 -1.64%* -0.52 028
[0.04]  [0.13]  [023] [031] [0.39]  [049]  [0.56]  [0.59]  [0.61]  [0.66]  [0.62]  [0.56]  [0.59]  [0.43]  [0.80]  [036]  [0.70]
Crisis dummy (lag 3) 0.02 0.09 024 025 020 036 031 0.05 029 0.02 010  -0.14 029 0.94 0.1 0.82 -0.70
[0.04]  [0.11]  [020] [026] [0.35]  [0.46]  [0.51]  [0.54]  [059]  [056]  [054]  [0.53]  [0.50]  [0.89]  [0.51]  [0.66]  [0.92]
Crisis dummy (lag 4) -0.02 -0.12 037 -0.68%  -095%F  _127%F  _1.57* -1.59 -1.83 -1.87 -1.95 184 214 -1.07 0.82 -1.46 -0.50
[0.04]  [0.13]  [024] [035] [046]  [0.61]  [0.78]  [0.98]  [L.I3]  [128]  [139]  [1.50]  [1.58]  [L71]  [L.73]  [1.68]  [1.75]
Constant 023%%k  Q93%k% D |THEX 4 12%Ex BOORKE [200%KF  9.65FKE 480K 8.40%FE 856K 20.05%KK 24.18%kx 258RREK 263JwHE 27 DRHE 29 05K 29 6%k
[0.04]  [0.16]  [042]  [0.84]  [1.66]  [2.31]  [2.00]  [3.33]  [419]  [420]  [441]  [5.03]  [581]  [568]  [6.13]  [675]  [7.17]
# observations 1,587 1,586 1,585 1,583 1,568 1,541 1,523 1496 1469 1442 1,415 1388 1361 1334 1307 1280 1253
Log-likelihood 55 1,864  -2963  -3,699 4209 4558 4824 4984 5080  -5126 5134 5116  -5077  -5017 4944 4863 4774
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 097 094 091 0.88 0.86 0.83 0.81 0.80 0.79 0.78 0.78 0.79 0.79 0.80 0.81 0.82

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.

Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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Table 13. Estimation Results: Differential Effects Across Measures with and Without Sanctions (Credit)

Credit
h=0 h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 h=10 h=11 h=12 h=13 h=14 h=15 h=16
Measures 1 (sanctions) -0.03 -0.12 -0.29 -0.50 -0.75 -0.98 -1.26%  -LSTHE S1.96%* 2 11ME 0 L222%% D Q0%kER D p6kk D 68%EX D R4xkk ) R3¥x D BoME
[0.03]  [0.12]  [0.24]  [0.35] [047] [0.59] [0.69] [0.74]  [0.79] [0.83] [0.84] [0.81] [0.84]  [0.82]  [0.99]  [1.05]  [L.18]
Measures 1 (no sanctions) 0.01 0.00 0.01 0.05 0.09 0.18 0.28 0.32 0.51 0.71 0.67 0.78 0.41 0.13 0.19 0.34 0.26
[0.01]  [0.05] [0.10] [0.17]  [0.25] [0.35] [047] [0.51] [0.63] [0.76] [0.78]  [0.95]  [0.70]  [0.47]  [0.53]  [0.62]  [0.74]
Measures 1 (lag 1) -0.04 -0.15 -0.32% -0.50% -0.66* -0.84* -1.02% -1.28% -1.35% -1.39% -1.36% -1.28 -1.46 -1.44 -1.36 -1.28 -1.32
[0.02]  [0.09] [0.18] [027] [037] [047]  [0.56]  [0.68] [0.74] [0.77]  [0.76]  [0.80]  [0.89]  [1.04]  [1.16]  [1.28]  [1.34]
Measures 1 (lag 2) -0.04 -0.13 -0.26 -0.36 -0.45 -0.56 -0.73 -0.79 -0.83 -0.84 -0.80 -0.98 -0.96 -0.91 -0.83 -0.90 -1.04
[0.02]  [0.09] [0.17]  [0.26]  [0.37]  [0.48]  [0.63]  [0.70]  [0.75]  [0.76]  [0.79]  [0.90]  [1.05]  [l.16]  [1.26]  [130]  [1.33]
Measures 1 (lag 3) -0.01 -0.05 -0.10 -0.12 -0.16 -0.22 -0.28 -0.33 -0.35 -0.33 -0.51 -0.53 -0.50 -0.44 -0.57 -0.72 -0.93
[0.02]  [0.06] [0.12]  [0.18]  [0.26]  [0.38]  [0.46]  [0.52]  [0.54]  [0.59]  [0.70]  [0.81]  [0.92]  [1.01]  [1.08]  [1.12]  [L.16]
Measures 1 (lag 4) -0.03 -0.07 -0.08 -0.07 -0.09 -0.11 -0.13 -0.11 -0.09 -0.21 -0.24 -0.17 -0.14 -0.25 -0.39 -0.61 -1.00
[0.02]  [0.05] [0.11]  [0.20]  [032]  [043]  [0.50]  [0.56]  [0.61] [0.72]  [0.83]  [0.96]  [1.06]  [1.12]  [1.19]  [1.24]  [1.56]
Measures 2 (lag 1) -0.01 -0.02 0.00 0.04 0.11 0.22 0.27 0.44 0.64 0.60 0.70 0.36 0.07 0.13 0.25 0.16 0.23
[0.01] [0.05] [0.11] [0.18] [0.26] [0.36] [0.40] [0.51] [0.64] [0.65] [0.81] [0.56] [0.36] [0.42] [0.50] [0.65] [0.66]
Measures 2 (lag 2) 0.02 0.07 0.13 0.23 035 0.44 0.61 0.80 0.79 0.88 0.61 0.25 0.25 031 0.29 031 0.12
[0.01] [0.05] [0.11] [0.18] [0.27] [0.31] [0.42] [0.54] [0.53] [0.68] [0.52] [0.29] [0.35] [0.42] [0.52] [0.55] [0.67]
Measures 2 (lag 3) 0.03 0.08 0.15 0.24 0.33 0.51 0.70 0.68 0.77 0.52 0.28 0.22 0.24 0.25 0.26 0.08 0.12
[0.02]  [0.06] [0.12]  [0.19] [025] [0.35] [047] [047] [0.62] [048]  [039] [045] [0.51] [0.57]  [0.60]  [0.71]  [0.70]
Measures 2 (lag 4) -0.01 -0.01 0.02 0.07 0.14 0.28 0.26 0.34 0.12 0.03 0.05 0.10 0.02 -0.02 -0.16 -0.10 0.55
[0.01]  [0.05] [0.10] [0.17]  [0.29] [041] [046] [0.60]  [0.49]  [0.40] [046] [052] [0.59]  [0.62]  [0.69]  [0.70]  [0.73]
Dependent variable (lag 1) LOI¥*k 3 @7H*x S el¥kk  73THRxE g OIREE 10.08%*F 10.66%F* 11.07**F 11.26%** [1.05%%* 10.58%** [0.04%**  9.2%*k 9 5¥k*x g4 ¥k 7 e¥¥k  6,60%*
[0.077  [0.28]  [0.56]  [0.84]  [1.10]  [1.32]  [149] [1.57] [1.59]  [1.54] [1.48]  [1.36]  [1.28]  [1.25]  [1.20]  [1.08]  [0.97]
Dependent variable (lag 2) S328¥HE 67N QTR L3 ]5HRE J]6,68% KK J]9.08%KF D(.42% kK D] 58*kK DD 43kkK D) 4Dkkk D] TSkkK () Q4RHK D0 ] THHK ]9 2] kHK [ 20% KK -16.84%kF ][5 ]]**k*
[0.14]  [0.61]  [1.30]  [1.98]  [2.62]  [3.20]  [3.66]  [3.92]  [4.03] [3.95] [3.79] [3.50] [3.24] [3.08] [2.87] [250]  [2.08]
Dependent variable (lag 3) 176%%%  3.61%4%  502%%% 6. 04kkk  Q3TREk ] 09Kk ]2 06%*F 13.07F%F ]4,08%*F [4.48%*F [432%k% |3 8R¥kE 3 5Q%kE 3 J0RKK 2 70%K* ]2,02%FF 10.98***
[0.08]  [042]  [0.98]  [1.56]  [2.11]  [2.64] [3.12] [343] [3.64] [3.65] [3.50] [327] [3.01] [2.88] [2.72]  [244] [2.12]
Dependent variable (lag 4) S0.39%%F L0 74k%k L0 88FHE L] 0RFE L] TTRFE D DIREE D 45RE D 75RE 3 4%k 3 308K 3 ARRE ZAGREE J4REE J 4R 3400k 3 36kkE 3 Rk
[0.02]  [0.10]  [0.26]  [043]  [0.61]  [0.79]  [0.98]  [1.13]  [1.26] [1.32] [1.29]  [1.24]  [1.15]  [1.12]  [1.08]  [1.02]  [0.95]
Change in monetary policy rate (lag 1) -0.03* -0.11* -0.19 -0.26 -0.33 -0.41 -0.49 -0.57 -0.66 -0.75 -0.84 -0.89 -0.94 -0.95 -0.93 -0.87 -0.78
[0.01] [0.06] [0.12] [0.19] [0.28] [0.37] [0.48] [0.59] [0.69] [0.78] [0.86] [0.91] [0.92] [0.90] [0.86] [0.82] [0.77]
Change in monetary policy rate (lag 2) -0.01 -0.01 -0.01 0.00 0.00 -0.02 -0.05 -0.09 -0.15 -0.22 -0.28 -0.37 -0.39 -0.39 -0.36 -0.30 -0.27
[0.01] [0.04] [0.08] [0.13] [0.20] [0.27] [0.36] [0.44] [0.50] [0.56] [0.59] [0.59] [0.55] [0.50] [0.45] [0.41] [0.37]
Change in monetary policy rate (lag 3) 0.01 0.03 0.06 0.08 0.07 0.05 0.02 -0.01 -0.07 -0.13 -0.20 -0.23 -0.22 -0.16 -0.10 -0.06 -0.02
[0.01] [0.04] [0.08] [0.13] [0.19] [0.27] [0.34] [0.40] [0.44] [0.46] [0.45] [0.41] [0.35] [0.29] [0.25] [0.22] [0.20]
Change in monetary policy rate (lag 4) -0.01 -0.04 -0.07 -0.11 -0.17 -0.23 -0.30 -0.36 -0.44 -0.53 -0.57 -0.56 -0.51 -0.43 -0.36 -0.29 -0.21
[0.01]  [0.04] [0.08] [0.15] [0.23] [0.33] [042] [0.50] [0.56] [0.59] [0.58] [0.53] [047] [0.42]  [038]  [0.34]  [0.32]
Real GDP growth (lag 1) -0.01% -0.03 -0.05 -0.06 -0.07 -0.06 -0.05 -0.03 -0.01 0.01 0.05 0.32 0.32 0.36 0.41 0.39 0.51
[0.01] [0.02] [0.04] [0.06] [0.09] [0.12]  [0.14]  [0.17]  [0.19]  [0.20]  [0.22]  [0.31] [0.30]  [0.30]  [0.31]  [0.30]  [0.31]
Real GDP growth (lag 2) 0.01%* 0.02 0.04 0.07 0.11 0.15 0.19 0.23 0.26 0.29 0.42 0.45 0.49% 0.56% 0.53% 0.64** 0.67**
[0.00]  [0.02]  [0.03] [0.06] [0.08] [0.10] [0.12]  [0.14]  [0.15]  [0.18]  [025]  [027] [0.28]  [0.29]  [0.28]  [0.29]  [0.29]
Real GDP growth (lag 3) 0.01 0.03 0.06 0.10* 0.14* 0.18* 0.22* 0.26* 029  0.44%* 0.47%* 0.48% 0.56%%  0.55%%%  (.64%%*  (.69%**  (.68%**
[0.01]  [0.02]  [0.04] [0.05] [0.07]  [0.09] [0.12]  [0.15]  [0.19]  [0.20]  [021]  [0.23] [022] [020] [021] [022]  [0.24]
Real GDP growth (lag 4) 0.00 0.01 0.03 0.05 0.08 0.11 0.14 0.18 0.29%* 0.33%* 0.36%* 0.40%%  0.47**  (.54%%*  (.60%**  0.62%**  0.65%%*
[0.00]  [0.01] [0.02] [0.04]  [0.06]  [0.09]  [0.12]  [0.15]  [0.14]  [0.15]  [0.17]  [0.18]  [0.15]  [0.17]  [0.17]  [0.19]  [0.18]
Crisis dummy (lag 1) -0.06 -0.22 -0.38 -0.49 -0.50 -0.43 -0.44 -0.41 -0.35 -0.30 -0.28 -0.28 -0.25 -0.16 -0.01 -0.17 -0.08
[0.04] [0.14] [0.29] [0.44] [0.58] [0.73] [0.87] [1.01] [1.11] [1.20] [1.28] [1.43]  [1.52] [1.59] [1.66] [2.03] [2.05]
Crisis dummy (lag 2) 0.04  0.15%F  031** 0.50* 0.65* 0.67 0.68 0.72 0.69 0.63 0.42 0.42 0.44 0.49 -0.03 0.25 0.30
[0.03] [0.07] [0.14] [0.25] [0.35] [0.44] [0.50] [0.53] [0.53] [0.49] [0.56] [0.42] [0.42] [0.43] [0.57] [0.41] [0.51]
Crisis dummy (lag 3) 0.04 0.15 0.30 0.39 0.40 0.40 0.45 043 0.38 0.21 0.37 0.38 0.45 -0.21 0.28 0.30 0.18
[0.04] [0.10] [0.20] [0.28] [0.35] [0.40] [0.42] [0.43] [0.42] [0.52] [0.43] [0.42] [0.42] [0.53] [0.43] [0.40] [0.42]
Crisis dummy (lag 4) -0.03 -0.11 -0.28 -0.49* -0.68* -0.86%  -1.05** -1.23* -1.35% -1.30 -1.39 -1.53 -1.79 -1.30 -1.45 -1.70 -1.87
[0.03]  [0.10]  [0.17]  [0.25] [0.34]  [043] [051]  [0.60] 0.73]  [0.83] 099]  [1.15]  [129] [1.59] [1.75]  [1.88]  [1.96]
Constant 3.05%%k  [1.92%%% 26.90%** 47 49%¥* T4 S4%% [08.[4* ¥ 146.38%** [87.65%%* 230.42%** 276.72%** 323 38*** 366.49%** 4]1.20%¥* 456.97*** 504.59%** 551 .91 *** 597 7T7H**
[038]  [145] [333] [601]  [949] [13.99] [1949] [25.72] [3242] [39.59] [47.56] [57.40] [67.26] [7641] [83.99] [90.30] [95.08]
# observations 1,759 1,759 1,759 1,759 1,737 1,715 1,688 1,661 1,634 1,607 1,580 1,553 1,526 1,499 1,472 1,445 1,418
Log-likelihood 116 -1,948 -3,083 -3,830 -4,350 -4,743 -5,013 -5,194 -5,316 -5,392 -5,430 -5,435 -5,417 -5,382 -5,332 -5,268 -5,191
# countries 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
R’ 0.99 0.96 0.93 0.91 0.89 0.86 0.84 0.83 0.81 0.81 0.81 0.81 0.81 0.81 0.82 0.83 0.83

Source: Bank for International Settlements, International Financial Statistics, Budnik and Kleibl (2018), Lo Duca and others (2017), and IMF staff calculations.

Note: Estimations are performed using the local projections methodology. Robust standard errors are in brackets. *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively.
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