


 

© 2021 International Monetary Fund 

IMF POLICY PAPER 
2021 FINANCIAL SECTOR ASSESSMENT PROGRAM 
REVIEW—BACKGROUND PAPER ON QUANTITATIVE 
ANALYSIS 

IMF staff regularly produces papers proposing new IMF policies, exploring options for 
reform, or reviewing existing IMF policies and operations. The following documents have 
been released and are included in this package: 

 
• The Background Paper on Quantitative Analysis, prepared by IMF staff and 

completed on April 15, 2021 for the Executive Board’s consideration on May 12, 2021. 

 
The IMF’s transparency policy allows for the deletion of market-sensitive information and 
premature disclosure of the authorities’ policy intentions in published staff reports and 
other documents. 

 
Electronic copies of IMF Policy Papers  

are available to the public from  
http://www.imf.org/external/pp/ppindex.aspx  

 
International Monetary Fund 

Washington, D.C. 

 
May 2021 

©International Monetary Fund. Not for Redistribution

http://www.imf.org/external/pp/ppindex.asp


 

 
2021 FINANCIAL SECTOR ASSESSMENT PROGRAM 
REVIEW—BACKGROUND PAPER ON  
QUANTITATIVE ANALYSIS  

 
Approved By 
Tobias Adrian 

Prepared by staff of the Monetary and Capital Markets 
Department in collaboration with other departments and 
coordinated by Hiroko Oura under the overall guidance of 
Vikram Haksar and James Morsink (all MCM). The team 
comprised Xiaodan Ding, Kelly Eckhold, Alan Xiaochen Feng, 
Pierpaolo Grippa, Marco Gross, Heedon Kang, Darryl King, Ivo 
Krznar, Tumer Kapan, Dimitrios Laliotis, Mindaugas Leika, 
Fabian Lipinsky, Pavel Lukyantsau, Erlend Nier, Thorvardur 
Olafsson, Liliana Schumacher, Thierry Tressel (all MCM), Mario 
Catalan (ICD), Martin Cihak (SPR), Galen Sher (RES), Laura 
Valderrama (EUR), Francis Vitek (FAD), and Teng Teng Xu 
(APD) 

 

CONTENTS 
Glossary ______________________________________________________________________________ 3 

INTRODUCTION _____________________________________________________________________ 4 

MACROPRUDENTIAL STRESS TESTING _____________________________________________ 8 

A. Improving Core Bank Solvency Stress Tests ________________________________________ 8 

B. Risks in Nonbank Financial Sectors ________________________________________________ 14 

C. Risks in Nonfinancial Sectors ______________________________________________________ 19 

D. Interconnectedness _______________________________________________________________ 24 

E. Systemic Liquidity _________________________________________________________________ 27 

F. Macrofinancial Linkages ___________________________________________________________ 30 

G. Macroprudential Policy ___________________________________________________________ 37 

H. Improving Efficiency ______________________________________________________________ 38 

EMERGING RISKS __________________________________________________________________ 40 

A. Climate Change ___________________________________________________________________ 40 

B. Cyber Risk _________________________________________________________________________ 42 

C. Fintech ____________________________________________________________________________ 44 

DATA CONSTRAINTS ______________________________________________________________ 45 

SUPPORTING FINANCIAL SURVEILLANCE IN ARTICLE IV _______________________ 48 

 
April 15, 2021 

©International Monetary Fund. Not for Redistribution

Underline



 
 
2021 FSAP REVIEW—BACKGROUND PAPER ON QUANTITATIVE ANALYSIS 

2 INTERNATIONAL MONETARY FUND 

 BOXES 
1. Long vs. Near-Term Scenarios for Analyzing Climate Risk ____________________________________ 41 
2. Transition Risk in the Norway FSAP 2020 _____________________________________________________ 42 
 
FIGURES 
1. FSAP’s Quantitative Tools Are Getting More Macroprudential _________________________________ 4 
2. FSAP Analytical Focus—Survey Results ________________________________________________________ 6 
3. Solvency-Liquidity Feedback Loop ___________________________________________________________ 13 
4. Systemic Risk and Nonbank Financial Institutions ____________________________________________ 14 
5. Macro-Scenario Corporate Stress Test Using Interest Coverage Ratios _______________________ 20 
6. Sovereign-Bank Nexus During the Euro Area Crisis ___________________________________________ 23 
7. Interconnectedness and Contagion Analysis in FSAP _________________________________________ 24 
8. Data Sources for Mapping Financial Systems _________________________________________________ 25 
9. Interconnectedness Analysis: Approaches Used in FSAP ______________________________________ 26 
10. Interconnectedness: Recommendations from Past FSAPs ___________________________________ 27 
11. Growth-at-Risk and the Global Financial Crisis ______________________________________________ 31 
12. One-Year Ahead Conditional GDP Density Forecast _________________________________________ 32 
13. Macro-Financial Feedback Between Borrowers (Real Economy) and Lenders  

(Financial Sector) ___________________________________________________________________________ 34 
14. Macro-Financial Feedback Loops and Building Blocks ______________________________________ 35 
15. A Cyber Mapping Exercise: An Example _____________________________________________________ 43 
 

TABLE 

1. Bank Solvency Stress Test Model: Upgrades ___________________________________________________ 9 
 

APPENDIX 

I. Approach to Assessing Climate Change Risk in FSAPs ________________________________________ 50 
II. Approaches to Climate Risk Scenario Analysis by Selected Central Banks and Institutions ___ 59 
 
References ______________________________________________________________________________________ 61 

 

©International Monetary Fund. Not for Redistribution

Underline



2021 FSAP REVIEW—BACKGROUND PAPER ON QUANTITATIVE ANALYSIS 
 

   INTERNATIONAL MONETARY FUND  3 

Glossary 
ABM Agent-based models  
BIS Bank of International Settlement  
BMA Bayesian Model Averaging  
BSA Balance sheet analysis  
CCP Central counterparty  
CDS Credit default swap  
CoVaR  Conditional Value at Risk 
DSGE Dynamic stochastic general equilibrium  
DTI Debt-to-income ratio  
EMDEs Emerging and developing economies  
ESRB European Systemic Risk Board 
FMI Financial market infrastructure 
FSAP Financial Sector Assessment Program  
FSB Financial Stability Board 
FX Foreign exchange  
GaR Growth-at-risk  
GFC Global financial crisis 
GFM Global macro-financial model  
GFSR Global Financial Stability Review 
GPM Global projection model  
G-SIB Global systemically important bank  
G-SIFI Global systemically important financial institution  
GST Global bank stress test  
IAM Integrated assessment model 
IFRS9 International Financial Reporting Standard 9  
IMF International Monetary Fund 
IOSCO International Organization of Securities Commissions  
ITD Information Technology Department (of the IMF) 
LCR Liquidity coverage ratio  
LDG Loss-given-default  
LTV Loan-to-value 
MCM Monetary and Capital Markets Department 
NBFI Nonbank financial institution 
NFC Nonfinancial corporate  
NGFS Network for Greening the Financial System  
NPL Non-performing loan  
NSFR Net Stable Funding Ratio  
PD Probability of default  
RCP Representative concentration pathway 
SIFI Systemically important financial institution  
SSM Single Supervisory Mechanism  
SSP Shared Socioeconomic pathway 
SVAR Structural vector auto-regression  
UN United Nations 
VAR Vector auto-regression  

  

©International Monetary Fund. Not for Redistribution




