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I. Introduction/Overview 

• With the financial crisis macro-prudential 
policies (MaPP) have received more attention 

• But analytics/applications still at early stage 

– Many questions on: effectiveness, calibration, rules 
vs. discretion, adaptations, interactions with other 
policies, assignment, etc. 

– Empirical: so far largely aggregate perspectives 

• Investigate MaPP role in banking vulnerabilities  

– How do they affect banks’ behavior, i.e., growth of 
assets, leverage and non-core to core liabilities? 

– Differentiate by phase of cycle, and country type 3 



II. Why are MaPPs needed  
and which exist? 

• Still early days on theory/empirics of MaPPs 

• Two types of systemic risks 
– Cyclical risks 

– Risks from interconnectedness 

• MaPPs toolkit is evolving and of two kinds 

– Surcharges, limits on borrowers and financial 
institutions, taxation/levies, other measures  

– Two kinds: disincentives and buffers 
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Literature on Why MaPP 
• Early: Borio and White (2003) and White (2006) 

– Highlighted procyclicality of/in financial systems  

• Brunnermeier, et. al. 2009; Hanson, Kayshap, Stein, 
2011; De Nicolò et al, 2012; de la Torre et al, 2011 
– Conceptual motivations for MaPP 

• Allen and Carletti (2011), Bank of England (2011), 
Schoenmaker and Wierts (2011), many others  
– Classify sources of systemic risks and related MaPP 

• IMF, 2012; Ostry et al 2011 
– Motivate and frame capital flow management tools 

• Acharya 2011; Shin, 2011 
– Adaptations to EMs and DCs 
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Cyclical and interconnectedness risks 

• Finance is procyclical, subject to booms/busts 

• Runs often through asset valuation and leverage  

• Justification for cyclical MaPP  
– Often market failures and externalities 

– Sometimes micro-prudential “causes” 
• E.g., capital adequacy requirements, remuneration, agency 

issues, etc., can lead to collective risk-taking  

• Interconnectedness 
– Related to contagion within financial system (TBFT) 

– Interacts with cyclical risks in buildup/downturns 
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Summary of factors that can lead to 

systemic risks and the need for MaPP  
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MaPP Toolkit, which is evolving 

Restrictions on 

financial sector 

balance sheet (assets, 

liabilities)

Restrictions related to 

borrower, instrument, 

or activity 

Taxation, levies

Other (including 

institutional 

infrastructure)

Time varying caps/limits 

on: 

Time varying 

caps/limits/rules on:

- Accounting (e.g., 

varying rules on 

mark to market)

-mismatches (FX, 

interest rate)

- DTI, LTI, LTV -Changes to 

compensation, 

market discipline, 

governance 

 - reserve requirements - margins, hair-cuts 

- lending to sectors 

- credit growth

-Standardized 

products

-OTC vs. on 

exchange 

-Safety net (Central 

Bank/Treasury 

liquidity, fiscal 

support)

- Institutional 

infrastructure (e.g., 

CCPs)

- Resolution (e.g., 

living wills)

- Varying information, 

disclosure

Enhancing resilience

Dampening the cycle

Dispelling gestation of cycle

Contractionary 

phase: fire-sales, 

credit crunch

Countercyclical capital 

requirements, general 

(dynamic) provisioning

Liquidity limits (e.g., Net 

Stable Funding Ratio, 

Liquidity Coverage Ratio)

Adjustment to specific 

loan-loss provisioning, 

margins or hair-cuts 

(e.g., through the cycle, 

dynamic)

Levy/tax (e.g., on 

non-core 

liabilities) 

Contagion, or 

shock 

propagation from 

SIFIs or networks

Capital surcharges linked to 

systemic risk

Institution- specific limits 

on (bilateral) financial 

exposures, other balance 

sheet measures 

Varying restrictions on 

asset composition, 

activities (e.g., Volcker, 

Vickers) 

Tax/levy varying 

by externality 

(size, network)

Policy Tool

Capital requirements, 

provisioning, surcharges

Expansionary 

phase

Countercyclical capital 

requirements, leverage 

restrictions, general 

(dynamic) provisioning 

Levy/tax on 

specific assets 

and/or liabilities
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III. Sources of systemic risks  
and EMs vs. Acs 

• Consider EMs and ACs typical patterns of: 

– Business and financial cycles, financial crises  

– Their interactions  

• recessions with financial busts  

• recoveries with financial booms 

– Differences between EMs and ACs 

• Business and financial cycles more intense and 
stronger interactions in EMs than in ACs 

– More volatile and worse business with financial cycle 
9 
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Recessions Associated with Financial Busts are  
Deeper in EMs (percent change from Peak to Trough in output) 
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Recessions Associated with Financial Disruptions have 
Greater Cumulative Loss in EMs than in ACs 
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Recoveries Associated with Financial Booms are 
Stronger in EMs than in ACs (Higher Amplitude) 
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”Causes” of high volatility in EMs 

 

• EMs are more exposed to shocks 

– Capital flows, Commodity, ToT, etc. 

 

• Impacts of shocks are larger 

– Domestic transmissions amplify more 
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Exposures vary between EMs and ACs 
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Transmissions vary, in part related 

to weaker institutional environment  
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Implications for stability of domestic 

financial sector in emerging markets 

• Capital flows—particularly debt and bank 
flows intermediated through the banking 
sector, can amplify financial (and real sector) 
cycles and financial sector fragility. Their 
volatility can exacerbate  booms and busts 
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Capital flows surges are important 

element in boosting domestic economy 
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Surges are associated with increases 

in banking system vulnerabilities  
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Macroeconomic policies more 

limited for EMs  more MaPP 

Surge in capital inflows

Macro policies to reduce macro 
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19 



IV. What MaPP have been used 
and how effective are they?  

 

• Literature on MaPP 

 

• What tools have countries used? 

 

• Empirical analysis of MaPP effects in reducing 
banking system vulnerabilities  
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Literature on How MaPP Matter 
• Cross-country regressions 

– Lim et al. (2011):LTV and DTI caps, credit growth, reserve 
requirements, dynamic provisioning mitigate procyclicality 

– Crowe et al. (2011): LTV linked to cycle curb real estate boom 

– Detragiache (2012), Emerging Europe: capital ratio 
requirements, non-standard liquidity lower housing prices 

• Case studies 

– Jiménez et al (2012), Spain: dynamic provisioning tame 
credit supply and help smooth downturn, uphold credit 

– Igan and Kang (2012), Korea: LTV/DTI limit mortgage credit 

– Tovar and others (2012), Latin America: reserve 
requirements (also) serve MaP, i.e., control credit growth  
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Use of MaPP: ACs vs. EMs and  

Open vs. Closed Capital Account* 

 (% of countries using instrument) 
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Detailed Use of Macro-prudential 

Instruments by Country Classification  
 

Type of Instrument
Emerging 

Markets

Advanced 

Countries

Closed Capital 

Account

Open Capital 

Account

Total Nr. 

Countries

Total Nr. 

of Use

Total Nr. 

of Years

Frequency 

country-year

Frequency 

EMs-year

Frequency 

ACs-year

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

LTV 3 2 2 3 5 275 55 16% 8% * 67% *

DTI 6 1 4 2 7 315 45 18% 17% 9%

CG 5 1 4 1 6 228 38 13% 15% * 2% *

FC 7 1 4 3 8 312 39 18% 21% * 5% *

RR 5 0 5 0 5 120 24 7% 10% * 0% *

DP 8 1 5 4 9 396 44 23% 21% * 16% *

CTC 2 0 2 0 2 14 7 1% 1% 0%

PRD 6 0 4 2 6 84 14 5% 6% * 0% *

Other 12 1 6 6 13 728 56 / / /

Total by classification: 54 7 36 21 / / / 100% 100% 100%

Star * denotes statistical significance at the 5% level on a two-group ttest. Countries are classified into emerging versus advanced economy countries 

(source: MSCI 2011), and open versus closed capital account countries (source: Chinn-Ito Index 2008). A country is defined as an open capital account 

country if its Chinn-Ito index is larger than the global mean in 2005, and a closed capital account country if its Chinn-Ito index is smaller than the global 

mean in 2005.
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More often Use of MaPP in EMs, 

FX-related  
(number of countries using instrument) 
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More often Use of MaPP in Closed  
(number of countries using instrument) 
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Effectiveness of MaPP 

• While papers have analyzed role of MaPP  

– More aggregate economic or financial perspective 

– Credit, leverage growth, real estate booms/busts 

– Little micro-based analyses 

• Analyze role of MaPP in banking systems  

– Growth in Leverage, Assets, Noncore-to-core 

– 4673 banks in 170 countries, of which 30 (7 ACs, 
23 EMs) used at least one MaPP during 2000-2010 

– Sources: Bankscope, MaPP from IMF survey/desks 
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Summary Statistics: Banking 

Obs. All EMs ACs

Leverage Growth (YoY) 18799 0.3% 1.0% -0.2%

Asset Growth (YoY) 18930 13.4% 17.4% 10.4%

Non-core to Core Liab. Growth (YoY) 9796 0.2% 1.9% -2.2%

Total Capital Ratio (%) 10978 16.9 18.9 15.3

Liquidity Ratio (%) 7967 76.8% 72.0% 82.8%

Stock Market Capital to GDP 27742 87.5% 63.5% 103.8%

Leverage Ratio (Total assets/Equity) 21235 15.2 10.7 18.6

Assets (mil. USD) 21243 32700 11100 48300

Equity (mil. USD) 21237 1869 840 2619

Non-core Liabilities (mil. USD) 18636 13700 4203 21000

Core Liabilities (M1, mil. USD) 16309 1890000 877000 3270000

Non-core to Core Liabilities 19827 8.2% 5.2% 4.7%

Banking  Variables
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Summary Statistics: Country Variables 
Country Variables All EMs ACs

M1  (mil. USD) 1890000 236000 936000

M2 (mil. USD) 1300000 652000 2190000

Exports (mil. USD) 322860 176324 426682

Imports (mil. USD) 3254474 156858 444893

Nominal GDP (mil. USD) 1354845 612130 1881062

Real GDP (mil. USD) 1280000 95700000 55800000

Central Bank Policy Rate (%) 6.1 11 3

Nominal Effective Exchange Rate 100.1 102.5 99.1

Real Effective Exchange Rate 99.8 102.0 98.8

Exchange Rate Classification 2.3 2.4 2.2

Nominal GDP Growth 7.7% 10.9% 5.6%

Real GDP Growth 4.6% 4.9% 4.3%

NEER Growth 0.0% -1.2% 0.5%

REER Growth 0.9% 1.9% 0.4%

Central Bank Policy Rate Change (%) -10.4% -7.9% -13.0%
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Summary Statistics: Use of MaPP 

 
MAPP Variables All EMs ACs

Loan-to-Value Ratio 0.36 0.48 0.28

Loan-to-Value Dummy 0.42 0.57 0.31

Debt-to-Income Ratio 0.03 0.06 0.01

Debt-to-Income Dummy 0.07 0.13 0.03

Credit Growth Caps 0.08 0.19 0.00

Limits on Foreign Lending 0.08 0.16 0.02

Reserve Requirements 0.06 0.14 0.00

Dynamic Provisioning 0.08 0.11 0.06

Counter-cyclical Requirements 0.02 0.05 0.00

Profit Redistribution 0.02 0.04 0.00

Other MaPP 0.09 0.19 0.01
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Variation: Closed, EMs, MaPP Users: 
Generally Higher Growth 

Leverage 

Growth

Total Asset 

Growth

Non-core to 

Core 

Liabilities 

Growth

Mean Mean Mean

Open Capital Account 0.5% 12.3% 1.4%

Closed Capital Account 1.3% 18.4% 1.8%

Advanced 0.0% 10.4% -0.1%

Emerging 1.3% 17.2% 2.6%

MaPP Usage 0.8% 15.8% 3.3%

No MaPP Usage -0.2% 10.8% -2.0%

* Growth rates are expressed as the logarithmic yearly growth rates during 2000-2010.
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Variation in Phases: 
 EMs and Closed more Volatile 

Leverage 

Growth

Total Asset 

Growth

Non-core to 

Core 

Liabilities 

Growth

Leverage 

Growth

Total Asset 

Growth

Non-core to 

Core 

Liabilities 

Growth

Mean Mean Mean Mean Mean Mean

Open Capital Account 14.09% 26.31% 42.91% -12.40% -17.65% -41.01%

Closed Capital Account 16.98% 34.09% 51.33% -15.38% -23.96% -48.76%

Advanced 13.58% 24.82% 34.82% -12.03% -16.88% -33.39%

Emerging 16.29% 31.97% 51.57% -14.71% -22.26% -49.14%

MaPP Usage 15.56% 31.07% 50.76% -13.76% -21.26% -46.72%

No MaPP Usage 14.08% 26.30% 35.68% -12.55% -17.68% -34.67%

* Growth rates are expressed as the logarithmic yearly growth rates during 2000-2010.

Expansionary Phase Contractionary Phase
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Regression setup 

• Seven MaPPs (country/time-varying dummies)  
– Caps on loan-to-value, caps on debt-to-income, limits 

on credit growth, reserve requirements, dynamic 
provisioning, and limits on foreign lending 

• Country-level macroeconomic controls 

• GMM panel regressions (to address endogeneity) 

• Investigate if effect of MaPP varies by the 
intensity of financial cycle. Model: 

 ∆Yi,c,t = αi,1 + λ1 * ∆Yi,c,t-1 + β1 * MaPPj,c,t + 

  φ1 * MaPPj,c,t * ∆Yi,c,t-1 + θ * Xc,t-1 + Ɛi,t
MaPP 
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Regression results: 2000-2010 
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Regression results: controls 

• Lagged dependent is negative 

– Some tendency for (market) forces to control risks 

• GDP growth positive for all three risks 

– Business cycles affect financial developments/risks 

• Interest rate mitigate risks somewhat  

– Small effects though 

• Exchange rate regime matters 

– More risks in more floating regimes 
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Regression results: MaPP 

• Measures aimed at borrowers 

– LTV and DTI significant. LTV reduces growth of 
leverage by 0.9 pp, asset 2.2 pp, NCC 15.8 pp. DTI 
reduces growth of leverage 5.5 pp, assets 3.9 pp, 
and NCC by 3.9 pp. Also curb financial cycle   

• Measures aimed at institutions (assets) 

– Credit growth (CG) and Foreign Currency (FC) 
significant. CG decreases growth of asset by 0.6 
pp. FC decrease leverage growth by 1.8 pp and 
asset 1 pp.  More effective during cycle 

35 



Regression results: MaPP 

• Measures aimed at financial liabilities 
– Reserve requirements (RR) significant for leverage 

and asset growth, also when cycle more intense 

• Measures aimed at bank buffers 
– Dynamic provisioning (DP) and restrictions on 

profit distribution (PRD) not robust. DP reduces 
only asset growth, both in levels and cycle, but not 
leverage or NCC. PRD reduce pro-cyclicality of 
leverage growth, but positively with asset growth 
(but very few adopted measure since 2008) 
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Dynamics With and Without MaPP: 

Some Slowdown in Leverage  

-10

-8

-6

-4

-2

0

2

4

6

8

10

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10

Leverage Growth (Y-O-Y)

Without macro-prudential policies

With macro-prudential policies

37 



More slowdowns for Asset and  

Non-Core-to-Core Growth 
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Differences by Phase 

• MaPP vary by the cycle 

– Some MaPP meant to be (dis)incentives 

– Some  MaPP aim to create buffers 

• Impact can be expected to vary 

– Buffers can work as disincentives in upturn (and 
work well in downturn) 

– Disincentives may work less well in downturns 

• Empirically differentiate by phase 
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Regression results by phase 

• MaPP primarily aimed at expansionary effective in 
both upswings and downswings. In contraction, 
however, prevent rebounds in growth in assets and 
NCC, actually lead to larger declines. Ineffective in 
restoring intermediation during adverse conditions 

• LTV and DTI limits may act perversely during credit 
contractions and asset prices declines. As borrowers’ 
net worth declines, LTV and DTI limits make it even 
harder to extend loans, leading to further declines in 
prices, and setting of perverse cycles 
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Regression results by phase 

• MaPP which build buffers in good times generally 
reduce growth of leverage and assets during 
upswings, even more when stronger. Also help 
alleviate more severe decline during downswings  

• These MaPP tools lessen crunch by leading to 
capital or liquidity buffers so that banks do not 
reduce leverage, assets, and NCC as much 

• Also limits on profit redistribution help maintain, 
or at least reduce less, leverage and asset, in bad 
times as preserve capital 
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EMs vs. ACs, Open vs. Closed 

• In general, many MaPP affect risks in EMs more 

• In open capital account countries, less MaPP are 
used, but more effective at curbing bank risk 

• Suggests not just direct international exposures 
that matter (to policy makers). Rather, possibly 
due to openness, these countries more generally 
greater domestic procyclical and more exposed to 
systemic risks, for which various MaPP can help  

 

42 



Overall Summary of  

Regression Results  
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Economic impacts 

• Two appear most often among three most effective: 
caps on DTI ratios and limits on credit growth  

• In terms of frequency across different vulnerabilities, 
DTI caps rank highest  

• In terms of reducing growth of leverage and asset, DTI 
caps economically most effective, while LTV caps best 
to reduce the growth of NCC 

• To dampen pro-cyclicality of NCC, DTI caps most often 
effective, for asset growth RR, for leverage FC 

• With other MaPP, RR often work quite well 
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V. Conclusions 

• There is scope for macro-prudential policy 
– Pragmatic and discretionary within existing 

frameworks, targeted at specific markets/objectives 

– Ensuring resilience, avoiding cycles can reinforce 

• Empirically: some evidence of success 
– But differentiate by phase and country, and MaPP 

• But overall macro-prudential still at early stage 
– Too early to judge interactions with other policies 

– Likely mixture of rules and discretion and adaptations 

– More data, research and analyses on objectives, risks, 
calibration, etc. needed 
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EMs’ current circumstances  

and prospects vary 
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While EMs Today are Doing Better, They 

Remain Exposed and Benefit from MaPP 

• Current performance and situation stronger 
– EMs more independent growth poles 

– Macroeconomic and institutionally stronger 
• Better macroeconomic policies, stronger fiscal, better 

capitalized banking systems, less foreign finance 

– Current prospects better 

• Yet remain exposed 
– To capital flows volatility  

– Rapidly changing financial sectors 
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