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Definition and Rationale

 Macroprudential Policy is defined as the use of primarily prudential tools to limit 

systemic risk (IMF, 2013).

► The risk of disruptions to the provision of financial services that is caused by an 

impairment of all or parts of the financial system, and can cause serious negative 

consequences for the real economy (IMF, FSB and BIS, 2009).

► By mitigating systemic risks, macroprudential policy aims ultimately to reduce the 

frequency and severity of financial crises. 
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Three Intermediate Objectives

 Macroprudential policy pursues three interlocking intermediate objectives 

(IMF, 2013).

► Increase the resilience of the financial system to aggregate shocks 

● by building buffers that help maintain the ability of the financial system to 

provide credit to the economy under adverse conditions. 

► Contain the build-up of systemic vulnerabilities over time

● by reducing procyclical feedback between asset prices and credit, and 

containing unsustainable increases in leverage and volatile funding. 

► Control structural vulnerabilities within the financial system

● by managing risks from interlinkages that can render individual institutions 

“too important to fail.”

http://www.imf.org/external/np/pp/eng/2013/061013b.pdf
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What Do We Know About Policy Effects?

 Significant effects on credit and house price growth

► Effects vary across instruments, with strongest evidence for borrower-based tools

 Modest side effects on macro economy

► Negative effects on real GDP are measurable, but small in magnitude

 Domestic and cross-border leakage effects

► Increased lending by non-banks and across the border when domestic macropru

is tightened

 Emerging evidence on resilience of the financial system

► Reduced probability of default, probability of a crisis, growth at risk



INTERNATIONAL MONETARY FUND 5

Challenges in the Literature

 Fragmented evidence

► Different coverages/definitions

 Most results are qualitative rather than quantitative

► Dummy-type policy action indicators

 Endogeneity concerns

► Typical “timing assumption”  (Appendix 1)

 New paper (Alam et al. (2019) tackles these challenges

http://www.imf.org/iMaPP
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What’s New?

1. Introduce a new comprehensive database of macroprudential policies 

(iMaPP).

2. Confirm findings in the literature with new data.

3. Use novel numerical information of regulatory LTV limits to quantify the effects of 

changes.

o Use a propensity-score-based method to address endogeneity issues

o Find strong and nonlinear effects of LTV limits

o Find initial LTV levels seem to matter
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The iMaPP Database

www.imf.org/iMaPP

http://www.imf.org/iMaPP
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Advantages of the iMaPP Database

1. Comprehensive database
o Wide coverage: 17 instruments (dummy-type-indices), 134 countries, 1990M1-

2016M12

o Subcategories: Household, corporate, general, and FX instruments

2. Average LTV limit
o 66 countries, 2000M1-2016M12

o Simple average of regulatory LTV limits of all categories (Appendix 2) 

o Most other databases only offer dummy-type policy action indicators

o A few databases offer “intensity-adjusted” policy action indicators (Vandenbussche et 
al. 2015, and Richter et al. 2018) 

3. Regular updates by the IMF using the IMF’s Annual Macroprudential Policy 
Survey

http://www.imf.org/en/Publications/Policy-Papers/Issues/2018/04/30/pp043018-imf-annual-macroprudential-policy-survey
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IMF’s Annual Macroprudential Policy Survey
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A Range of Instruments are Being Used

Notes: The figure shows the number of economies that have used the specified instrument as of December 2016. AE = advanced economies; 

and EMDE = emerging market and developing economies.

Most used instrument: LTV limits in AEs and limits on FX position in EMDEs, likely reflecting their concerns.
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Average LTV Limit Distribution in December 2016
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Notes: The left panel shows the histogram of the average LTV limit of less than 100 percent, together with its kernel density

estimate. The right panel shows the distributions for AEs and EMs. The box represents the inter-quartile interval, the inner line 

represents the median, and the outer lines represent the minimum and the maximum values. The dots represent outliers. 

• Wide range of values (left)

• Tighter limits among EMDEs (right)

• … while many countries still do not have it yet
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Macroprudential Policy and Credit Growth

-20

-10

0

10

20

30

40

-40

-20

0

20

40

60

80

100

D
e
c-

9
0

D
e
c-

9
1

D
e
c-

9
2

D
e
c-

9
3

D
e
c-

9
4

D
e
c-

9
5

D
e
c-

9
6

D
e
c-

9
7

D
e
c-

9
8

D
e
c-

9
9

D
e
c-

0
0

D
e
c-

0
1

D
e
c-

0
2

D
e
c-

0
3

D
e
c-

0
4

D
e
c-

0
5

D
e
c-

0
6

D
e
c-

0
7

D
e
c-

0
8

D
e
c-

0
9

D
e
c-

1
0

D
e
c-

1
1

D
e
c-

1
2

D
e
c-

1
3

D
e
c-

1
4

D
e
c-

1
5

D
e
c-

1
6

Macroprudential policies (AE sum) Macroprudential Policies (EMDE sum)

Household Credit (AE avg, rhs) Household Credit (EMDE avg, rhs)

Notes: A set of 63 countries with available household credit at quarterly frequency is considered. Each group-specific 
macroprudential index is the cumulative sum over the past 4 quarters across all countries and all 17 macroprudential 
tools.

• Macroprudential policy tends to be tightened when credit increases

– Reverse causality needs to be addressed in estimation



INTERNATIONAL MONETARY FUND 13

Revisit: Standard Regressions with 

Comprehensive Data

Δ4Ci,t = 𝜌Δ4Ci,t−1 + 𝛽MaPPi,t−1 + 𝜸𝑿𝒊,𝒕−𝟏 + 𝛼𝑖 + 𝜇𝑡 + 𝜖𝑖,𝑡

𝛽 : Effects per policy action of an instrument or a group of instruments

Xi,t-1: Real GDP growth and real interest rates (lagged)

𝛼𝑖 : Country fixed effects

𝜇𝑡 : Time fixed effects

Identification by the “timing assumption” as in previous studies (Appendix 1)

Robustness checks: system GMM, panel quantile regressions

1. Real HH credit

growth (y-o-y)

or

2. Real consumption 

growth (y-o-y)

Policy action 

indicator in the 

past 4 quarters
+1: tightening 

-1: loosening 

0: no action

Macro 

controls
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Loan-targeted Instruments Reduce Credit 

Growth, but also Curb Consumption Growth

1. A tightening action of loan-targeted instruments…

• Reduces HH credit growth by 2 ppts (effects)

• Reduces consumption growth by 1 ppts (side-effects)

2. Broadly consistent with other studies

ALL AE EM ALL AE EM

Loan-tageted -1.883*** -1.043** -2.925*** -0.999*** -0.888** -0.914

Demand -1.994*** -0.607 -4.926*** -0.649* -0.527* -0.607

Supply - Loans -2.931*** -3.028** -3.005** -2.006** -2.707** -1.370

Supply - General -0.602 0.958 -1.354* 0.359 0.998* 0.0276

Supply - Capital -1.009 0.221 -1.959* -0.137 -0.0225 -0.453

MaPP All Tools -0.842*** -0.257 -1.388*** -0.150 -0.170 -0.197

N (countries) 63 34 29 55 31 24

(Effects) (Side-effects)

Real Household Credit Real Consumption

Notes : The “Loan-targeted” group comprises loan “Demand”- and  “Supply-Loans” instruments. “Demand”: LTV and DSTI. 

“Supply-loans”: limits to credit growth, loan loss provisions, loan restrictions, limits to the loan to deposit ratio, and limits to 

foreign currency loans. “Supply-general”: reserve req., liquidity req., and limits to FX positions. “Supply-capital”: leverage limits, 

countercyclical buffers, conservation buffers, and capital requirements.
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New: the effects and the side-effects of 

a one ppt change in the LTV limit

Δ4Ci,t = 𝜌Δ4Ci,t−1 + 
𝑠=1

4

𝛽𝑠ΔLTVi,t−𝑠 + 𝜸𝑿𝒊,𝒕−𝟏 + 𝛼𝑖 + 𝜇𝑡 + 𝜖𝑖,𝑡

𝛽𝑠 : Effects of a one percentage point change in the LTV limit

Xi,t-1: Real GDP growth and real interest rates (lagged)
𝛼𝑖 : Country fixed effects
𝜇𝑡 : Time fixed effects
Identification by the “timing assumption” as in previous studies (Appendix 1)

1. Real HH credit

growth (y-o-y)

or

2. Real consumption 

growth (y-o-y)

Macro 

controls
Change in the 

Average LTV 

limit

Fixed-Effect (FE) estimation:
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Addressing Issues of Reverse Causality

Typical “timing assumption” likely does not hold: 

Reverse causality => Attenuation bias

Use the augmented inverse propensity-score weighted (AIPW) estimator 

Identifies causal effects of macroprudential policy by ‘predicting’ unobserved 

outcomes, and penalizing those observations that are likely to be affected by 

reverse causality
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Augmented Inverse-Propensity-Score Weighted 

(AIPW) Estimation 

First stage (treatment model):

o Group changes in LTV into four buckets.

o Estimate ordered logit model to obtain propensity score – the probability of changing the 
LTV limit. 

o Dependent variable: ordered indicator taking values {-20, -10, 0, 10}, (buckets). 

o Regressors: macro variables that may influence policy actions. 

Second stage (outcome model):

o Predict outcomes (e.g. credit growth) for each bucket of ΔLTV using macroeconomic 
variables (to correct for unobserved outcomes).

Third stage:

o Estimate the average treatment effect (ATE) on outcome (e.g., credit growth) using (1) 
the predicted outcomes; and (2) the inverse propensity-score to give more (less) weight 
to observations that are less (more) likely to be affected by reverse causality.

o To obtain the effect of a 1 ppt change in LTV limit, estimated ATE is rescaled by average 
ΔLTV for each bucket. 
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Causal Effects of a one-ppt tightening of LTV

1. Real Household Credit Growth 2. Real Private Consumption Growth
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Source: Alam and others (2018). Notes: The figure reports the cumulative effects of a one-ppt LTV tightening after 4 quarters, 

obtained by the augmented inverse propensity-score weighted (“AIPW”) estimation and the fixed effects estimation with the 

timing assumption (“FE regression”). Observations with ΔLTV less than or equal to -25 ppts are excluded for the estimation to 

mitigate the influence of outliers. Confidence levels: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are clustered by country.

 Effects per 1-ppt LTV tightening: 0.7 ppts decline in household credit growth after 
four quarters.

 Smaller and less robust side-effects on consumption growth.

 Larger estimated effects than using more traditional empirical approaches that 
are more subject to biased estimates.

 Per-unit effects are smaller for larger adjustments, potentially due to leakages.
► Support for portfolio approach (portfolio better than adjusting one instrument a lot)
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Do Initial LTV Limits Matter?

2. Real Consumption Growth
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Note: The figure shows the cumulative effects of 1-ppt LTV tightening after four quarters, conditioning on the initial LTV level, estimated by 

the fixed effects estimation with the timing assumption. The “loose LTV level” refers to the LTV limits greater or equal to 100 percent and 

90 percent in AEs and EMs, respectively. The “tight LTV level” refers those levels below the latter thresholds. 

 When LTV is already tight, effects on credit growth are smaller but side-effects on 
consumption growth are larger

 The policy implication is that a portfolio approach is preferred, where LTV limits are 
complemented with other measures
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Conclusions

Summary

1. Construct a new comprehensive database (iMaPP).

2. Revisit the standard regressions with the comprehensive data.

3. Quantify the effects and the side-effects of a one ppt change in the LTV limit 

using granular data and methods to address endogeneity problem.

4. Key findings: 

1. Strong and nonlinear effects of LTVs on household credit growth.

2. Modest side-effects on consumption growth.

3. Tradeoff appear more severe when LTV is already tight.

https://www.imf.org/~/media/Files/Publications/WP/2019/datasets/wp1966.ashx
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Thank you!
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“Timing assumption” and Attention Bias

Typical approach in the literature:

• Regress credit growth (Ct) on the lag of macroprudential policy (MaPPt-1), 
controlling other factors.
 To avoid endogeneity from contemporaneous reverse causality (between Ct and MaPPt)

• This approach is valid if there is no contemporaneous policy effects (the “timing 
assumption”).

• Otherwise, the coeff. of MaPPt-1 will be biased toward zero (i.e., the attenuation 
bias) in the presence of reverse causality.

• The bias is more severe if …
 Contemporaneous policy effects are stronger (i.e., faster transmission)

 Reverse causality is stronger (i.e., quicker policy formulation upon developments)
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Average LTV Limit Data

• Simple average of regulatory LTV limits in a given country

• When there is no LTV limit, set the value at 100 (i.e., no down payment requirement)

• When a limit is introduced for a new loan category, set the value at 100 for the periods prior to 
the introduction so that the average LTV limit suggest a correct direction (see the illustration)

Table 1: An illustration

Mortgages 

for luxury 

houses

Mortgages 

for other 

houses

Average 

LTV limit 

Mortgages 

for luxury 

houses

Mortgages 

for other 

houses

Average 

LTV limit 

Nov-99 70 70 70 100 85

Dec-99 70 70 70 100 85

Jan-00 70 80 75 70 80 75

Feb-00 70 80 75 70 80 75

2. With the treatment1. Without the treatment
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