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Executive Summary

As part of its mandate to develop and maintain metrics for risks to financial stability, the OFR created the 
Financial Stability Monitor (FSM), a heat map of key data on financial stability risks. We update and 
publish the FSM twice each year. 

After several years of use and feedback from the advisory committee and other stakeholders, we 
propose a set of improvements to the Financial Stability Monitor. 

The improved monitor answers the following questions: 
• where do the data signal potential vulnerabilities in the U.S. financial system? 
• how do today’s vulnerability levels compare to their historical range?
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Why A Heat Map? Overview of the Current FSM

Monitoring risks across the system requires 
a large body of data. 

As a starting point, the FSM summarizes and 
visualizes 62 key indicators of risk. 

Its stated purpose is to display a snapshot of 
weaknesses in the financial system.  

The indicators are organized into five categories of risk, 
and 18 subcategories (see the FSM below).  

The tool color-codes each data point based on its 
position within a multi-cycle range (15-25 years, 
depending on data availability). 

The color-coding allows the user to quickly identify 
areas where risk indicators are high relative to recent 
history, or where they are increasing. 
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Why Change the Heat Map?

Purpose
• The current statement of purpose may overstate the capability of a purely data-based tool. 

Categories and Indicators
• The current indicator set co-mingles stress measures and vulnerability measures. 
• Solvency/leverage risk in financial institutions warrants its own category of indicators.

Methodology (Appendix A summarizes our proposed methodology.)
• The use of statistical tests to select and weight indicators favors coincident indicators over early-warning 

indicators.
• The current methodology is skewed by extreme values, which can reduce the early-warning power of this tool.

Updating
• Key stakeholders have requested updates to the heat map more frequently. 
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Why Change the Heat Map? Purpose

Previously, the advisory committee provided the feedback that this kind of tool cannot provide final 
conclusions about financial stability. 

Taking that feedback, we plan to narrow the purpose and focus of this tool. 

We propose to focus the Heat Map exclusively on measuring vulnerabilities, and to use a separate tool—
the OFR Financial Stress Index—to measure and monitor stress. 

In order to clarify the objective of this tool and its limits, we propose the following statement of purpose:

A tool to provide early warning signals of potential financial system vulnerabilities that merit investigation. The tool is 
based on data, not the OFR’s assessment, and it does not comprehensively measure risks or provide conclusions about 
financial stability. The OFR provides such conclusions in its annual Financial Stability Report.
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Why Change the Heat Map? Indicators

We selected a new set of indicators using the following process. 

• We documented more than 200 potential quantitative indicators of financial stability risk identified in 
academic literature, used in official sector monitoring, or proposed by experts. 

• From that master set, we selected 68 final indicators using the following criteria: 
• measures a U.S. financial system vulnerability (including vulnerabilities to the U.S. that emanate from abroad);
• sufficient data to establish a multi-cycle distribution;
• stationary mean or trend; 
• timeliness of signal;
• coverage of six risk categories and key subcategories identified in the academic literature; 
• coverage of major components of the U.S. financial system.

Appendix B documents our proposed set of indicators. 
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Why Change the Heat Map? Initial Results

The initial results of our proposed improvements are positive. 

The new results provide timely signals of escalating vulnerabilities before the financial crisis. We see this 
in the following categories:

• Market Risk
• Credit Risk
• Funding/Liquidity Risk
• Solvency/Leverage Risk

We find that our proposed changes do improve the early warning signaling of the tool, as intended. 

The following slides report the new and original results at the category level. 
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Why Change the Heat Map? Initial Results

New Results

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Macroeconomic Risk 1 1 1 1 2 2 1 1 1 1 1 1 1 2 3 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 4 3 3 4 4 4 6 4 4 4 6 6 6 5 5 6 6 5 4 4 6 5 5 5 6 6 4 5 6 5 4 5 5 6 6 5

Market Risk 5 4 4 4 3 4 2 3 3 2 2 2 2 3 3 3 4 3 4 5 4 6 6 6 6 6 6 6 6 5 4 3 2 2 1 1 1 1 1 1 2 1 1 1 2 2 1 1 2 3 4 4 4 2 3 3 5 6 5 5 5 5 4 5 5 5 6 6

Credit Risk 1 2 3 4 2 4 5 5 4 4 3 4 4 4 3 2 1 1 2 3 3 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 5 4 3 4 4 5 5 4 3 3 3 3 2 4 3 2 2 1 1 1 1 1 2 1 1 2 2 2 2 1

Funding/Liquidity Risk 5 6 6 5 5 4 5 3 4 3 3 2 2 4 4 4 3 5 4 4 3 5 5 5 5 6 6 5 4 6 6 6 6 6 6 6 6 5 4 3 2 3 3 2 1 1 2 2 2 2 1 1 1 1 1 1 1 1 2 1 2 2 2 4 3 4 4 3

Solvency/Leverage Risk 4 5 5 5 4 5 4 5 5 4 4 4 3 3 3 4 3 5 3 3 4 3 4 5 6 6 4 5 5 6 6 6 6 6 6 6 6 6 6 5 4 3 3 3 3 2 2 1 1 1 1 1 1 2 1 2 1 1 1 1 2 2 2 2 2 2 2 3

Contagion Risk 1 1 1 1 1 1 2 1 1 1 1 1 2 2 2 2 2 2 2 2 3 2 3 2 3 3 3 4 4 5 6 6 6 6 6 6 6 5 5 4 3 3 3 3 4 4 4 4 5 3 3 4 5 5 5 6 6 6 5 6 6 5 4 3 4 5 5 4

1 2 3 4 5 6

Lower Risk 1 2 3 4 5 6Higher Risk
1 2 3 4 5 6
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Why Change the Heat Map? Initial Results

Original Results

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Macroeconomic Risk 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 2 2 2 3 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 3 2 2 3 2

Market Risk 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 4 4 4 3 3 4 3 3 3 3 4 5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4

Credit Risk 3 3 3 3 3 3 4 4 4 4 4 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Funding/Liquidity Risk 3 3 3 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 3 3 3 4 4 4 4 4 4 3 3 3 2 3 3 3 3 3 2 3 3 2 3 2 3 2 2 2 2 2 2 3 3 3 3 3 3 3 2 2

Contagion Risk 2 2 2 2 2 1 2 2 1 2 2 2 2 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 5 4 4 4 3 3 3 3 3 3 3 4 4 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2

1 2 3 4 5 6

Lower Risk 1 2 3 4 5 6Higher Risk
1 2 3 4 5 6
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Questions for Discussion

• Does the statement of purpose on Slide 4 clarify the scope and limitations of this kind of tool?

• Guided by the indicator criteria on Slide 5, do you recommend that we consider additional indicators? 
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Appendix A: Methodology

We considered two simple classes of methods to score the risk in each observation: 
• scoring based on deviations from mean;
• scoring based on ordinal ranking.

We also considered two broad approaches to translate the risk-scores into colors:
• colors represent equal shares of the historical distribution;
• colors represent different shares of the historical distribution, calibrated or based on judgment.

We evaluated the various combinations of these approaches based on three criteria: 
1. timely warning of past instability; 
2. sufficient variation over time to make early warning signals credible;
3. simplicity/ease of interpretation.  

We found that several combinations of these approaches perform well on criteria 1 and 2. We selected 
the simplest combination among them, to optimize criterion 3: scoring based on ordinal ranking; colors 
represent equal shares of the historical distribution (see table). 

Heat Map Color Thresholds
Color Observations

0th < x <= 16.6 percentile
16.6 < x <= 33.3 percentile
33.3 < x <= 50 percentile
50 < x <= 66.6 percentile
66.6 < x <= 83.3 percentile
83.3  < x <= 100 percentile
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Appendix A: Methodology

To summarize the information from the 68 indicators, we aggregate them into subcategory and category 
scores.

We considered four approaches to aggregation: 
1. Arithmetic Mean;
2. Root Square Mean;
3. Geometric Mean;
4. Arithmetic Mean plus Standard Deviation.

We evaluated these approaches based on the three criteria discussed on slide 10, and an additional 
criterion important for aggregation: accounting for the center of the sample as well is dispersion within it. 

We selected approach 4: Arithmetic Mean plus Standard Deviation. Unlike the other approaches, it 
accounts for the center of the sample and for dispersion within it—an important property to avoid diluting 
the signals from divergent indicators. 
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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Appendix B: Proposed Indicators
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