
1

Quantifying Operational Risk
A Supervisor’s Perspective

prepared for
Operational Risk in Banks and Financial Institutions

Wednesday 22nd & Thursday 23rd October 2003
Excel Centre, London

John S. Jordan, Federal Reserve Bank of Boston



2

Outline

Policy Development
Basel II in the US – the rulemaking process
Initial Supervisory Guidance for OpRisk

Supervisory Initiatives
OpRisk reviews
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External data and reporting bias
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Policy Development
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Basel II:
The US Rulemaking Process

Advanced Notice of Proposed Rulemaking (ANPR)
Follows closely Basel CP3
Issued Aug 3, comment period until Nov 3

Supervisory Guidance for OpRisk
Issued concurrently with ANPR, open for comment until Nov 3
Provided regulatory standards to qualify for AMA

Notice of Proposed Rulemaking (NPR) � 2004

Revised Supervisory Guidance � 2004
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Basel II:
US Supervisory Guidance for OpRisk

Proposed Guidance
Seeking Industry Comment

Proposes “Supervisory Standards”
 Standards go beyond model validation

OpRisk Supervisory Standards
Governance
Data
Quantification
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Governance:
Expected OpRisk Management Structure

Corporate OpRisk Management Function
⇒ Standards

Business Lines
⇒  Implementation

Internal Audit
⇒  Validation

Board of Directors
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Internal Data

Data:
Required Elements of an AMA

• OpLoss event tracking

• OpLoss events occurring at peers

• vendor products

• data consortia

•  Key Risk Indicators

•  Risk and Control Self Assessments

•  Scorecards

•  Systematic process for obtaining expert opinions

Business
Environment &
Control Factors

External Data

Scenario Analysis
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Internal Data Scenario AnalysisExternal Data
Business

Environment &
Control Factors

Operational Risk Capital Calculation

Quantification:
Significant Flexibility in Model Design
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Supervisory Initiatives



10

Supervisory Initiatives:
OpRisk Reviews

Current Supervisory Expectations: SR 99-18

“Assessing Capital Adequacy in Relation to Risk at Large
Banking Organizations”

Bank must identify and measure all material risks

OpRisk cited as material risk

Regulatory capital ratios no longer sufficient in the assessment
of capital adequacy for large complex organizations

“Regulatory Capital” versus “Economic Capital”
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OpRisk Reviews:
Importance of Benchmarking

Assessing compliance with SR 99-18:
Guidance states that examiners should assess a bank’s:

Progress relative to former practice
Progress relative to peers
Not different than “typical exam work”

For OpRisk, we are increasingly seeing “emerging practice”
Reasonable Approaches
We are assessing such practices as “sound” or “best”

Basel II � benchmarking will be equally important
Basel II provides more structure than SR 99-18
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Research Efforts
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Understanding OpRisk:
Assessing Industry Experience

More than 100 losses > $100 million over last decade

Some banks have recognized the importance of OpRisk

A recent survey shows that the average bank allocated 15% of
total economic capital to OpRisk

Deutsche Bank (€2.5 BN) and JPMC ($6.8 BN) have
disclosed the level of economic capital they are holding for
operational risk
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OpRisk Data:
External Vendor Data

Vendors: OpRisk Analytics and OpVantage
Collect data from public news sources
Events over $1M from the past 10+ years
Vendors provide scaling data
Potential difficulties:

Business line classification
Non-finalized loss amounts
Non-monetary losses
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Quantification Techniques:
One example - the LDA

“Using Loss Data to Quantify Operational Risk”
Co-authored with Patrick de Fontnouvelle, Virginia DeJesus,
and Eric Rosengren
The views expressed in the paper do not necessarily reflect
those of the Federal Reserve System or other US regulators
Paper available at: http://ssrn.com/abstract=395083

The loss distribution approach (LDA):
Frequency distribution of operational losses
Severity distribution of operational losses
Monte-Carlo simulation of aggregate losses
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The LDA:
Frequency, Severity, Aggregate Loss

Frequency Distribution
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Aggregate Loss Distribution (1 year horizon)

Number of Loss Events per Year

Severity Distribution
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$ Value of Loss Events

Expected loss

Focus of 
Paper

Unexpected loss (99.9%)
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The LDA:
Modeling the severity distribution

EVT shows that “excesses” over a high threshold
converge to a Generalized Pareto Distribution (GPD) as
the threshold increases:

To reduce the number of parameters, we work with log
losses, and use the exponential distribution
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                       % of Losses       3rd Qrt. ($B)
OpR OpV OpR OpV

Corp. Fin. 6% 4% 23 23

T&S 9% 9% 44 27

Ret. Bank. 38% 39% 11 12

Com. Bank. 21% 16% 24 28

P&S 1% 1% 11 11

Agency Svc. 2% 3% 110 28

Asset Mgmt. 5% 6% 20 22

Ret. Brok. 17% 22% 12 13

Total 17 17

                       % of Losses       3rd Qrt. ($B)
OpR OpV OpR OpV

Corp. Fin. 6% 4% 23 23

T&S 9% 9% 44 27

Ret. Bank. 38% 39% 11 12

Com. Bank. 21% 16% 24 28

P&S 1% 1% 11 11

Agency Svc. 2% 3% 110 28

Asset Mgmt. 5% 6% 20 22

Ret. Brok. 17% 22% 12 13

Total 17 17

Most business lines are well
populated
Apparent variation across
business lines
Similarity across databases
Non-US losses are larger,
less agreement across
databases
Only 2 event types with
many observations

Event Data:
Basic statistics for U.S. losses

99.9% of the empirical severity distribution is $1.3B.  Are losses that heavy-tailed?
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Not all losses are reported
Reporting probability increases
with loss amount
Loss severity estimates are
biased upwards
Percentiles from the severity
distribution also biased
upwards
Capital estimates will likely
be too high

Vendor Data:
Reporting bias

True loss severity.

Loss amount.

Pr
ob
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ty
.

True losses.

Observed losses.

Shaded area denotes
unreported losses.

99th percentile
of true loss
distribution.

99th percentile
of reported loss
distribution.
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True loss severity. Logistic distribution. Observed losses.

× =

Using Vendor Data in LDA:
Correcting for reporting bias

The observed loss distribution equals the “true” loss distribution
times the reporting probability distribution
EVT motivates choice of severity distribution
Normality motivates choice of reporting distribution
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Estimated Model:
Parameters of Interest

Exponential parameter b measures tail thickness

Logistic parameter τ corresponds to the loss amount with
a 50% reporting probability

Logistic parameter β measures how fast reporting
probability increases with loss size
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Estimated Model:
Main Results

Exponential parameter b is about 0.65 for both databases
99.9th percentile of severity distribution is about $90M
(compare with $1.2-1.4B for raw data)

Logistic parameter τ is about 4.5
$86M loss has a 50% reporting probability

Logistic parameter β is about 0.8
$15M loss has 10% reporting probability
$500M loss has 90% reporting probability
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Implications for Capital:
LDA Simulation

Frequency assumptions:
Poisson distribution
Parameter calibrated to published LDCE results

Severity assumption:
Log-exponential distribution
Parameter based on this paper’s results

Monte Carlo simulation technique used to construct an
aggregate loss distribution
Capital derived from aggregate loss distribution
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The LDA:
Capital and the Aggregate Loss Distribution

Frequency Distribution
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Table. 99.9 percentiles from simulated aggregate loss distributions.

λ = 30 λ = 60 λ = 100
(Low freq.) (Large bank.) (High freq.)

b = 0.55 (Lower) $0.4B $0.6B $0.8B

b = 0.65 (Est.) $0.9B $1.4B $2.1B

b = 0.75 (Upper) $2.4B $4.0B $6.0B

Note. Additional capital required to cover losses below $1 Million.

Table. 99.9 percentiles from simulated aggregate loss distributions.

λ = 30 λ = 60 λ = 100
(Low freq.) (Large bank.) (High freq.)

b = 0.55 (Lower) $0.4B $0.6B $0.8B

b = 0.65 (Est.) $0.9B $1.4B $2.1B

b = 0.75 (Upper) $2.4B $4.0B $6.0B

Note. Additional capital required to cover losses below $1 Million.

LDA Simulations:
Main Results
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Importance of OpRisk?
Comparison with Market Risk

Bank Holding Companies Subject to Market Risk Capital Standards
December 2001

Banking Organization Market Risk Capital Requirement             Total Assets
(Billions of Dollars)       (Billions of Dollars)

Citigroup Inc. 2.510 1,051
J.P. Morgan Chase & Co. 1.929 694
Bank of America Corporation 2.355 622
Wachovia Corporation 0.370 331
Wells Fargo & Co. 0.164 308
Bank One Corporation 0.156 269
Taunus Corporation 0.261 227
FleetBoston Financial Corporation 0.257 204
ABN Amro North America Holding Co. 0.093 172
U.S. Bancorp 0.038 171

Source: Hirtle (2003)
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Extensions/Interpretations:
What do we conclude from results?

How could results be utilized?

Business line variation

Event type variation

Scaling and diversification

Market impact
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Next Steps in the US
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Basel II:
Next Steps in the US

Review comments on ANPR and Proposed Supervisory
Guidance and assess what changes are necessary

Continued Industry Outreach

Potential Quantitative Impact Study 4 (QIS 4)

Potential 2003 Loss Data Collection Exercise
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Contact Information

Email:
John.S.Jordan@bos.frb.org

OpRisk Website:
http://www.bos.frb.org/bankinfo/oprisk/index.htm
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