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comprising the loan characteristics 
specific to the bank’s exposures, the 
credit characteristics of the bank’s 
borrowers, and the performance history 
of the bank’s exposures. It is expected 
that over time historical data sets used 
for risk segmentation and reference data 
for quantification discussed in chapters 
II and III will be constructed primarily 
from these internal data, but they may 
be supplemented by external data when 
necessary. 

B. General Data Requirements 
RS–35: The bank must collect and 

maintain sufficient data to support its 
IRB retail credit risk system. 

195. Banks must develop data systems 
capable of supporting their risk 
segmentation systems and 
quantification processes. Given the risk 
segmentation criteria and quantification 
components that are necessary for the 
IRB retail credit risk system, the bank 
must establish historical databases at 
the individual loan level. 

196. At a minimum, the bank must 
maintain loan and borrower risk 
characteristics that significantly affect 
origination decisions (for example, 
credit score, collateral type, loan-to-
value ratio), as well as ongoing 
characteristics that significantly affect 
account management decisions (for 
example, refreshed credit scores, 
utilization, payment history), whether 
or not those are used directly in the 
segmentation system. 

197. The bank must maintain data 
history at the loan level for all loans in 
the portfolio on performance 
components (for example, balance and 
payment history) and loan disposition 
(for example, prepayment, default, 
recoveries) necessary for PD, LGD, and 
EAD quantification. 

198. Data necessary to support 
segmentation systems and 
quantification processes may vary by 
business line and by country or 
wherever the key drivers of risk are 
unique to the portfolio, different data 
elements are available, or different 
measurements of loss are appropriate. 

199. As discussed in chapter III, banks 
must use the best available data for the 
development of risk segmentation 
systems and for historical reference data 
sets used in risk parameter 
quantification. 

200. Given the bank-specific basis of 
assigning retail exposures to segments, 
over time internal data should become 
the primary source of information for 
estimating IRB risk parameters. Banks 
using external data for quantification 
must demonstrate a strong link between 
(a) the bank’s process of assigning 
exposures to a segment and the process 

used by the external data source and (b) 
the bank’s internal risk profile and the 
composition of the external data. 

201. Internal data refer to data on the 
historical loan and risk characteristics 
and the performance of loans in a bank’s 
own portfolio—even if some input 
components are purchased from outside 
sources. Property appraisals purchased 
from a third-party appraiser for 
updating LTVs of the bank’s mortgage 
exposures would be internal data on 
loan characteristics. Credit scores 
purchased from a credit bureau for 
borrowers with existing exposures 
would be internal data on borrower 
characteristics. However, if a bank 
purchases extensive data on borrower 
and loan risk characteristics and the 
performance of other banks’ portfolios 
(for example, about a new product with 
which the bank has no experience), 
such data would be considered external. 

202. External data may provide more 
accurate estimates of the risk 
parameters, particularly during the early 
years of IRB implementation. Banks 
should document the use of external 
data and retain those data in accordance 
with all of the requirements for internal 
data. It is expected that banks will 
improve the quality of their internal 
data over time. 

RS–36: Banks must retain all 
significant data elements used in the 
IRB retail credit risk system for at least 
five years and must include a period of 
portfolio stress. This data requirement 
applies to all loans and lines that were 
open at any time during this period. 

203. Banks must retain a minimum 
five-year loan-level history of the entire 
portfolio. The standard above 
establishes the minimum requirement 
for banks to retain significant data 
elements (key risk drivers) used in the 
risk segmentation system or in the 
quantification of the risk parameters 
(PD, LGD, and EAD). However, it is 
expected that banks will retain 
additional data elements used in their 
internal credit risk management 
systems. 

204. If the most recent period of 
portfolio stress occurred more than five 
years ago, banks must retain additional 
data to cover the stress period. These 
data may be in the form of 
representative statistical samples of the 
portfolio, rather than data from all 
loans. In addition, these data need not 
cover the period between the stress 
period and the most recent five-year 
period. The method of any sampling 
should be statistically sound and well 
documented.

205. Banks must gather and retain 
disposition data, including recovery 
data on defaulted loans (for example, 

date and dollar value of recoveries and 
collection expenses) sufficient to 
develop LGD and EAD estimates. For 
many banks, information related to 
recoveries and collection expenses 
currently exists only at an aggregate 
level. These banks should develop 
interim solutions and a plan to improve 
data availability. 

206. Banks must retain data on losses 
(including recoveries, expenses, and 
dates) incurred in their revolving 
portfolios for at least five years or longer 
to include a period of high credit losses, 
in sufficient detail to calculate the 
average loss rates and the volatility of 
those loss rates over time. These 
parameters are necessary to determine 
eligibility for QRE capital treatment (see 
chapter III). 

207. Banks are encouraged to retain 
data beyond the minimum requirements 
because they will need robust historical 
databases containing key risk drivers 
and performance components over as 
long a historical period as possible to 
facilitate the development and 
validation of new, more advanced 
methods. 

208. A data structure designed to 
create a historical data warehouse at the 
loan level may take many forms. For 
example, the loan-level data may be 
collected and stored at the business line, 
while segment-level data inputs may be 
stored in a centralized database. 
Ultimately, the objective is for the bank 
to be able to access loan-level data, as 
needed, using a structure that is 
sufficiently robust to support validation 
and improvements in the IRB system. 

Standards for Refreshed Data 
RS–37: Banks must retain refreshed 

data elements related to key credit risk 
drivers, performance components, and 
loan disposition consistent with 
advanced credit risk management 
standards and commensurate with the 
risk and size of the program. 

209. Maintaining up-to-date 
information is necessary to support a 
more risk-sensitive and accurate capital 
computation. This information may 
consist of refreshed information on 
segmentation criteria such as credit 
scores, as well as refreshed performance 
indicators such as payment history. In 
documenting its segmentation approach, 
a bank must specify the time frames for 
updating data elements involved with 
the capital calculation. 

210. For many retail products, banks 
update key loan and borrower risk 
characteristics and performance metrics 
monthly for account management and 
risk measurement purposes. For other 
portfolios or other data elements, data 
may be refreshed less frequently. Data 
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elements should be updated with a 
frequency necessary for the reliable 
measurement of credit risk for the 
particular portfolio or business line and 
consistent with advanced credit risk 
management practices. 

Loan Sales 

RS–38: Banks must maintain data to 
allow for a thorough review of asset sale 
transactions. 

211. Asset sales may involve 
exposures from a variety of portfolio 
segments, and sale pricing may not be 
available at a granular level. It is 
important that the bank be able to 
quantify the impact of removing a 
portion of loans from risk segments 
across the portfolio and the effect of 
asset sale activity on loss mitigation 
strategies. Documentation for these 
transactions should be sufficient for 
supervisors to determine how asset sale 
activity affects the integrity of the IRB 
risk segmentation method, 
quantification, and the resulting capital 
calculations. 

Validation and Refinement 

RS–39: Retained data must be 
sufficient to support IRB validation 
requirements. 

212. Data should be sufficient to 
facilitate the back-testing, 
benchmarking, ongoing monitoring, and 
developmental evidence aspects of the 
validation process described in chapters 
II and III. 

Data Standards for Outsourced 
Activities 

RS–40: Banks must ensure that 
outsourced activities performed by 
third-party vendors are supported by 
sufficient data to meet IRB 
requirements. 

213. Certain processes, such as loan 
servicing, broker or correspondent 
origination, collection, and asset 
management, may be outsourced to or 
otherwise involve third parties. The 
necessary data capture and oversight of 
risk management standards for these 
portfolios and processes must be carried 
out as if they were conducted internally.

Calculating Capital Ratios and Reporting 
to the Public 

RS–41: At each reporting period, 
aggregate exposures across all risk 
segments must be reconciled to ensure 
that all exposures are accounted for 
appropriately. 

214. Data retained by the bank will be 
essential for regulatory risk-based 
capital calculations and public reporting 
under the Pillar 3 disclosures. These 
uses underscore the need for a well-
defined data maintenance framework 

and strong controls over data integrity. 
Total exposures should be tied to 
systems of record, and documentation 
should be maintained for this process 
for all reporting periods. 

C. Managing Data Quality and Integrity 

Documentation and Definitions 

RS–42: Banks must develop and 
document the process for ensuring data 
integrity and for delivering, retaining, 
and updating inputs to the IRB data 
warehouse. Also, banks must develop 
comprehensive definitions for the data 
elements used for each credit group or 
business line (a ‘‘data dictionary’’). 

215. Banks must formalize how they 
manage data. The full documentation of 
a bank’s data management provides a 
means of evaluating whether the data 
maintenance framework is functioning 
as intended. Moreover, banks must be 
able to communicate precise definitions 
of the items to be collected. 
Consequently, every bank should 
develop a ‘‘data dictionary’’ to ensure 
consistent inputs from business units 
and data vendors and to allow third 
parties (such as auditors or bank 
supervisors) to evaluate data quality and 
integrity. 

RS–43: Banks must maintain detailed 
documentation on changes over time to 
the risk segmentation system and the 
quantification process, including data 
elements, method, and supporting 
processes. 

216. When changes are made to risk 
segmentation systems or the 
quantification processes, the bank must 
be able to determine how these changes 
affect capital calculations. Detailed 
documentation is necessary for the bank 
to identify the sources of any significant 
changes in the capital charges under 
IRB. 

Data Access and Scalability 

RS–44: Banks must store data in a 
format that allows timely retrieval for 
analysis and validation of risk 
segmentation methods and parameter 
quantification processes. Data systems 
must be scalable to accommodate the 
growing needs of the business lines, the 
centralized data functions, and risk 
analysis over time. 

217. Banks may have a variety of 
storage techniques and systems to create 
their data warehouses and data marts. 
IRB data standards can be achieved by 
unifying existing accounting, servicing, 
processing, and workout and risk 
management systems, provided the 
linkages between these systems are well 
documented and include sufficient edit 
and integrity checks to ensure that the 
data can be used reliably. The data 

architecture must be designed to be 
scalable to allow for growth in 
portfolios, data elements, history, and 
product scope. 

Data Gaps 

RS–45: If data gaps occur, banks must 
specify interim measures to quantify 
IRB risk parameters and must establish 
a plan to meet the data maintenance 
standards. 

218. A data gap is the absence of key 
data elements necessary for the design 
and application of the bank’s risk 
segmentation system, for the 
quantification of the risk parameters, or 
for validation of the segmentation and 
quantification systems. One common 
cause of data gaps is a merger or 
acquisition. Merging or acquiring banks 
must develop a plan for creating an 
integrated IRB system. Data gaps may 
also arise as banks make the transition 
to full implementation of IRB systems. 

219. As an interim measure, banks 
should seek to obtain data from external 
sources to supplement internal data 
shortfalls. Alternatively, the reference 
data sometimes may be drawn from 
other sections of the portfolio, but only 
when the business lines and loan and 
borrower characteristics are sufficiently 
similar. The bank must document any 
transitional steps and should take an 
appropriately conservative approach to 
quantification when data gaps exist. 

220. The level of effort placed on 
filling data gaps should be 
commensurate with the current and 
anticipated volume of exposures to be 
incorporated into the bank’s IRB system.

V. Control and Oversight Mechanisms 

A. Overview 

221. Risk management processes and 
controls, which are the foundation of 
retail lending activities, are essential to 
product development, pricing, 
underwriting, account management 
activities, portfolio performance 
forecasting, and economic capital 
modeling and long-term capital 
planning. Banks will use similar 
processes and controls to ensure the 
accuracy of their segmentation, 
quantification, and regulatory capital 
levels. 

RS–46: IRB banks must implement an 
effective system of controls and 
oversight. 

222. This system must include 
controls over lending activities, 
independent review, transparency, 
accountability, use of risk parameter 
estimates for internal risk management 
purposes, internal and external audit, 
and board and senior management 
oversight. Banks will have flexibility in 
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how these elements are combined, 
provided they incorporate sufficient 
checks and balances to ensure that the 
credit risk management system is 
functioning properly. 

223. IRB banks must have controls 
and oversight to ensure the integrity of 
the risk segmentation system and the 
accuracy of the risk parameter estimates 
used for determining regulatory capital 
under the IRB framework. Table 5.1 lists 

the key components of an IRB control 
and oversight system. These controls 
can be combined or structured to 
reinforce one another in a variety of 
different ways.

TABLE 5.1.—CONTROL AND OVERSIGHT MECHANISMS 

Controls over retail lending activities .................. A structure and system of management and controls must be established to ensure credit 
quality and data integrity. 

Accountability ...................................................... Responsibilities and lines of authority should be documented in bank policy. 
Independent review ............................................. An independent review process must evaluate the integrity of the IRB risk segmentation sys-

tem and quantification process. 
Transparency ...................................................... The IRB retail credit risk system must be sufficiently transparent to enable third parties to un-

derstand key aspects of the segmentation system and quantification process. 
Use of risk estimates ........................................... IRB risk parameter estimates must be consistent with internal risk measurements that are 

used to guide risk management activities and financial management. 
Internal and external audit .................................. Internal and external audit must assess the effectiveness of control and oversight mechanisms 

and overall compliance with the IRB standards. 
Board and senior management oversight ........... Ultimate responsibility for the performance of the IRB retail credit risk system rests with senior 

management and the board. 

B. Controls Over Lending Activities 

RS–47: Banks must have an 
independent risk management function 
that provides oversight of retail lending 
activities. 

224. An independent risk 
management function is not directly 
involved in the credit decision process. 
The group’s staff members should be 
compensated principally on how 
effectively they manage credit risk. The 
risk management function should be 
responsible for setting credit policies 
and ensuring that credit standards are 
followed. Retail credit review and 
compliance management are functions 
that should augment and support risk 
management activities. 

RS–48: Banks must have an effective 
loan review function for retail credit 
portfolios. 

225. An effective loan review for retail 
credit is an essential control for all IRB 
banks. Loan review must be 
independent of the lending process. The 
numbers, experience, and knowledge of 
personnel in loan review should be 
commensurate with the complexity and 
risk of the bank’s retail loan portfolios. 

226. The scope of reviews should 
provide an assessment of the quality of 
risk management and quantity of risk in 
retail loan portfolios. The frequency of 
reviews should be based on the risk and 
size of the portfolios. Reports should 
clearly identify any concerns. Banks 
should have a process for timely 
resolution of issues and weaknesses 
identified by loan review. 

RS–49: A quality control function 
must confirm that all retail lending 
activities follow established policies. 

227. The purpose of quality control is 
to provide ongoing assurance that all 
retail lending activities adhere to the 

bank’s policies and procedures. The 
quality control program should monitor 
and evaluate the integrity of credit 
origination, account management, and 
collection activities and should provide 
timely feedback to senior management. 
Without strong quality control systems 
governing all aspects of the lending 
process, the IRB retail credit risk system 
can be significantly compromised. 

228. The quality control function 
should be formally established and 
operate independently of the loan 
production process, collections, and 
servicing functions. The quality control 
program should have established 
operating procedures and stated 
requirements for sample size and 
selection. Coverage of this function 
should include statistically valid 
samples. 

229. The quality control function 
should generate monthly reports to 
appropriate levels of management, 
outlining findings and identifying 
policy exceptions. This information 
should be used to address weaknesses 
in lending activities. The function 
should seek corrective action as 
necessary.

RS–50: Management information 
systems (MIS) must be sufficiently 
comprehensive to monitor and measure 
credit quality and performance and to 
allow proactive and effective risk 
management. 

230. Comprehensive MIS is needed to 
support risk management. Reports 
should measure risk for each stage of the 
life-cycle for retail loans and provide 
early warning of changes in risk 
profiles. Front-end reporting generally 
includes score distribution, score 
overrides, exception reporting, and 
other pertinent borrower and collateral 
information. Ongoing portfolio MIS 

should provide information about the 
overall risk profile, portfolio 
performance, and the direction of risk, 
including score distributions, changes 
in score distributions, early default 
analysis, and vintage analysis. 
Collection reporting should include 
delinquency roll rates, static pool cash 
collection analysis, and data on volumes 
and performance for workouts and loss 
mitigation programs. Banks must have a 
process to ensure that reports are 
accurate and consistent. 

RS–51: Adequate controls and 
monitoring systems must be in place to 
effectively supervise all third parties 
involved in the lending process. 

231. Vendor management should 
include a process to identify, monitor, 
manage, and control the risks posed by 
third-party providers. Vendor 
arrangements should be established 
based on adequate due diligence and 
should include written contracts that 
outline duties, obligations, and 
responsibilities of both parties. Banks 
are expected to provide ongoing 
oversight for third-party arrangements to 
ensure that activities are conducted in a 
safe and sound manner and in 
compliance with the law. Underlying 
controls should be the same as if the 
bank were conducting the activity 
directly. 

232. Banks frequently use third 
parties such as brokers, dealers, and 
correspondents in the loan origination 
process. While these sources of new 
loans provide positive benefits, they 
also warrant strong oversight. For loans 
that involve brokers and dealers, banks 
should ensure that adequate controls, 
such as loan verification activities, 
credit scoring, and the collateral 
valuation process, exist over loan 
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processing. Strong control processes 
over brokers and dealers can help 
ensure that underwriting decisions are 
based on reliable information. For 
correspondent originations, banks 
should have adequate monitoring 
systems in place to ensure that loans 
meet the bank’s internal underwriting 
requirements. 

C. Accountability 

RS–52: Bank policies must identify 
individuals responsible for all aspects of 
the retail IRB credit risk system. 

233. Responsibilities and lines of 
authority should be documented in 
bank policy. Personnel should have the 
tools and resources necessary to carry 
out their responsibilities, and their 
performance should be evaluated 
against clear and specific objectives. 
Individuals should be held accountable 
for complying with applicable policies 
and ensuring that those aspects of the 
IRB system that are within their control 
are unbiased and accurate. 

D. Independent Review of Retail IRB 
Processes 

RS–53: Banks must have a 
comprehensive, independent review 
process that is responsible for ensuring 
the integrity of the IRB risk 
segmentation system and quantification 
process. 

234. The review process should be 
independent of the individuals who 
develop the underlying segmentation 
systems and perform quantification 
activities. The activities of this review 
process could be distributed across 
multiple areas or housed within one 
unit. Organizations will choose a 
structure that fits their management and 
oversight framework. For example, the 
independent review might be conducted 
by loan review or other similar units, 
subject to the independence 
requirement above. Individuals 
performing the reviews should possess 
the requisite technical skills and 
expertise. 

235. The review should be conducted 
at least annually and should encompass 
all aspects of the process, including: 

• Compliance with policies and 
procedures; 

• Design and effectiveness of the 
segmentation system; 

• Quantification process and 
accuracy of parameter estimates; 

• Model development, use, and 
validation; 

• Adequacy of data systems and 
controls; and 

• Adequacy of staff skills and 
experience. 

236. The review process should 
identify any weaknesses, make 

recommendations, and ensure corrective 
action. Significant findings of IRB 
reviews must be reported to senior 
management and the board. 

E. Transparency 

RS–54: IRB banks must have a 
transparent retail IRB process. 

237. Transparency is the ability of 
third parties, such as loan reviewers, 
auditors, and supervisors, to understand 
the design, operations, and accuracy of 
the risk segmentation system and 
quantification process for retail IRB. 

238. Transparency in the risk 
segmentation system and quantification 
process may be achieved through 
documentation that covers the 
following: 

• The segmentation design, including 
selection of risk drivers, use of refreshed 
information, and granularity of 
segmentation; 

• Parameter estimates and the 
processes used for their estimation, 
including significant adjustments and 
assumptions; 

• Data requirements; 
• Documentation for model 

development, implementation, and 
validation; and 

• Specific responsibilities of and 
performance standards for individuals 
and units involved in the retail IRB 
process and its oversight.

F. Use of Risk Estimates 

RS–55: Retail IRB risk parameter 
estimates must be consistent with risk 
estimates used to guide day-to-day retail 
risk management activities. 

239. Banks must demonstrate that IRB 
segmentation and IRB risk parameter 
estimates are consistent with those used 
by bank management in its planning, 
execution, and oversight of retail 
lending activities. Risk drivers for IRB 
segmentation purposes should 
correspond to risk drivers used as part 
of the overall risk management of the 
lines of business. IRB risk parameter 
estimates of PD, LGD, and EAD should 
be incorporated in credit risk 
management, internal capital allocation, 
and corporate governance. Banks should 
compare actual default rates with PD 
and actual dollar loss rates with internal 
forecasts for each of the retail IRB 
products. 

G. Internal and External Audit 

RS–56: Internal and external audit 
must annually evaluate compliance 
with the retail IRB capital regulations 
and supervisory guidance. 

240. Internal audit should report to 
the board and management on the 
bank’s compliance with the retail IRB 
standards, including ones applicable to 

the segmentation system and estimation 
of the IRB risk parameters. This report 
will allow the board and management to 
affirm that the risk segmentation system, 
the quantification process, and the 
surrounding controls are in compliance 
with IRB standards. This will be critical 
for public disclosure and ongoing 
review by supervisors. As part of its 
review of control mechanisms, internal 
audit should evaluate the depth, scope, 
and quality of the independent review 
and quality control functions. 

241. As part of the process of 
certifying financial statements, external 
auditors should, to the extent 
appropriate under applicable auditing 
and professional standards, ascertain 
whether the IRB system is measuring 
credit risk appropriately and confirm 
that the bank’s regulatory capital 
position is fairly presented. Auditors 
should also evaluate, to the extent 
appropriate under these standards, the 
bank’s internal control functions 
relating to regulatory capital and its 
compliance with the risk-based capital 
regulation and supervisory guidance. 

H. Corporate Oversight 

RS–57: The full board or a designated 
committee of the board must review and 
approve key elements of the IRB system. 

RS–58: Senior management must 
ensure that all components of the IRB 
system, including controls, are 
functioning as intended and comply 
with the risk-based capital regulation 
and supervisory guidance. 

242. Senior management’s oversight is 
expected to be more active than that of 
the board of directors. Senior 
management must have an extensive 
understanding of credit policies, 
underwriting standards, and account 
management activities (including 
collections) and must understand how 
these factors affect the IRB risk 
segmentation system, risk-parameter 
estimates, and data maintenance 
requirements. 

243. The depth and frequency of 
information provided to the board and 
senior management must be 
commensurate with their oversight 
responsibilities and the condition of the 
bank. The board should be provided 
with periodic high-level reports 
summarizing the performance of the 
retail IRB credit risk system. Senior 
management should receive more 
detailed reports covering topics such as: 

• Risk profile by retail portfolio; 
• Actual losses by risk segment 

compared with the IRB risk parameter 
estimates (PD, LGD, and EAD), with 
emphasis on unexpected results; 

• Changing portfolio trends and risks; 
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• Reports measuring changes in 
regulatory and economic capital; 

• Reports generated by the 
independent review function, quality 
control, audit, and other control units; 
and 

• Results of capital stress testing. 
244. Although all of a bank’s controls 

must function smoothly, independently, 
and in concert with the others, the 
direction and oversight provided by the 
board and senior management is critical 
to ensuring that the IRB system is 
functioning properly. 

245. For retail portfolios that are 
managed across legal entities, the board 
of directors and senior management of 
each insured depository institution 
must have sufficient information about 
its exposures to accurately assess and 
report on its own risk. 

246. Senior management should 
confirm that activities conducted across 
multiple legal entities meet the 
following conditions: 

• Products are managed centrally 
using consistent policies; 

• Segments that cross multiple legal 
entities meet the requirements of 
chapter II to ensure that they have 
homogeneous risk characteristics; 

• Exposures outside the United States 
are not grouped with domestic 
exposures; and 

• Validation and back-testing 
activities include the additional step of 
ensuring that minimum capital 
requirements for each entity are 
accurate.

Appendix A: Process Analysis 
Examples 

Example 1: A Seamless Application of the 
Four Stages of Quantification (See Paragraph 
70) 

Consider a bank that has been making 
indirect installment loans through furniture 
stores for a number of years. Seven years of 
internal data history are available, over a 
period including a significant recession. The 
bank has segmented this portfolio over the 
whole period in a consistent manner: by 
bureau score, internal behavioral score, and 
monthly disposable income. In addition, 
LGDs for this portfolio have demonstrated 
significant cyclical variability over the period 
covered by the bank’s data history. 

The bank can empirically show that the 
participating furniture retailers, underwriting 
criteria, and collection practices have 
remained reasonably stable over the seven-
year period, and the definition of default has 
been consistent with the IRB definition. 
However, there are frequent changes in the 
bank’s products and in the borrowing 
population that affect the risk characteristics 
of its loans, so the bank uses only the most 
recent seven-year data history as new data 
become available (assuming that the data 
includes a period of recession). 

The PD is calculated as the average of the 
seven annual PDs. The LGD is the loss 

severity observed during periods when credit 
losses for this type of product have been 
high. The EAD for non-defaulted loans is 
calculated as the outstanding loan amount at 
the time of capital measurement plus any 
accrued but unpaid interest and fees. 

In this example, the four stages have not 
been explicitly mentioned or applied. 
Nonetheless, at the level of detail presented 
(which is clearly somewhat simplified), the 
quantification appears to satisfy most of the 
standards in the chapter (subject, of course, 
to validation). 

If the bank desires, it can put its 
quantification into the following four-stage 
framework: 

a. The bank’s own historical data serve as 
the reference data; 

b. Estimation consists of calculating the 
historical average PD, the recessionary LGD, 
and the outstanding balance by segment; 

c. Mapping consists primarily of ensuring 
that the segmentation schemes and the 
definition of default are consistent between 
the reference data portfolios and the bank’s 
existing portfolios; and 

d. Application is a matter of using the risk 
parameter estimates from the reference 
portfolios for each segment of the existing 
portfolios in the regulatory capital formulas. 

Thus, as discussed in the main chapter 
text, the four stages of quantification are not 
intended as a set of rigid requirements that 
must be followed in every detail in all 
circumstances. Rather, they should be seen as 
a conceptual framework, and as an analytical 
and implementation guide for those 
institutions whose data histories, 
institutional circumstances, or unusual 
complexities require the greater detail and 
specificity. 

Example 2: Quantification of the PD for First-
Lien Mortgages (See Paragraph 106) 

a. For the past four years a mortgage 
portfolio has been concentrated in a less 
risky geographic region than the historical 
portfolio, whose data history goes back 
several more years. The bank analyzes 
external mortgage data by geographic region 
over the same time period to identify regional 
differences in default rates. Analysis of the 
reference data indicates similar regional 
differences. 

b. The recent four-year period does not 
include a period of stress, so the bank uses 
its full internal data history to encompass a 
period of stress. To estimate the PD 
parameter over a long run of data history that 
is also comparable to the current portfolio, 
the bank develops a statistical model of the 
PD over combined internal and external 
performance history. The variables used as 
PD predictors included geographic region, 
loan and borrower risk characteristics, loan-
to-value ratios, and lagged mortgage 
foreclosure rates by region. With this model 
the bank claims that it is able to fully utilize 
its 13-year history of internal data as well as 
take into account the effects of the more 
recent geographic change in its portfolio. 

Process Analysis for Example 2: 
Data—The existing portfolio of first-lien 

mortgages is segmented by LTV, credit score, 
tenor, fixed-rate vs. ARM, and debt-to-
income ratio. For a given segment, the bank 

has good historical data from its own 
portfolio. The reference data consist of nine 
years of lifetime internal performance history 
for loans originated between 1990 and 1999, 
which are concentrated within the riskier 
geographic region, plus four years of recent 
internal history (2000–2003). The internal 
data is supplemented by external regional 
mortgage data over the full 13-year history 
(1999–2003). 

Estimation—The bank builds a statistical 
model that estimates PD as a function of 
regional foreclosure rates for the previous 
two quarters, the loan-to-value ratio, credit 
score, debt-to-income ratio, loan tenor, and 
geographic region, and it builds separate 
models by product type (e.g., fixed-rate vs. 
ARM). A similar model of LGD is estimated 
using a regression model that incorporates 
economic factors. An LGD estimate reflective 
of periods of high credit losses in the 
mortgage market is produced by stressing the 
economic factors in the model. The model 
results are robust in terms of the standard 
statistical diagnostic tests. The model has 
continued to perform satisfactorily in 
validations outside the development sample. 

Mapping—Since the 1990–1999 period, the 
bank has shifted much of its first-lien 
mortgage business to a different region of the 
country, one that historically has 
experienced lower default rates. The bank 
segments its portfolio by region and borrower 
and loan characteristics utilized in the model 
to produce a long-run average PD estimate by 
region, so as to take the lower regional 
default rates into account. An ‘‘economic 
downturn’’ LGD is also calculated by the 
same segmentation. Therefore, in mapping 
from the reference data to its existing 
portfolio data the bank assigns the average 
PD and the economic downturn LGD per 
segment of exposures in the existing 
portfolio, as estimated by the models.

Application—The bank will now apply the 
regression models to its existing portfolio to 
estimate the PD and LGD values for each 
segment in the first-lien mortgage portfolio. 
It will measure EAD for non-defaulted loans 
as the present outstanding balance per 
segment plus any accrued but unpaid interest 
and fees. Then it will enter the three risk 
parameters into the IRB mortgage formula to 
assess the minimum required regulatory 
capital for each segment. 

Example 3: PD Estimation From Dollars 
Defaulted and Present Portfolio Value (See 
Paragraph 108) 

Paragraph 101 defines PD in terms of 
accounts, not dollars: the number of 
defaulted accounts during the course of a 
year divided by the number of accounts open 
at the beginning of the year. This example 
discusses issues involved with methods that 
attempt to derive PD from dollar loss rates. 
If a bank chooses to derive a PD in this 
manner, the bank will need to consider a 
variety of factors to ensure that the PD 
estimate is an accurate reflection of the 
expected rate of defaults on an account basis. 

a. A credit card bank directly measures its 
average dollars of economic losses for each 
segment and uses the percentage of dollars 
defaulted, rather than as the percentage of 
loans defaulted, as the estimate of PD. 
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Specifically, the ratio employed is the gross 
loss divided by the exposure at default. The 
gross loss (before recovery) is directly 
measured on a segment of accounts over a 
one-year time horizon. The bank estimates 
exposure at default (EAD) for a segment as 
the current outstanding balances plus the 
expected drawdowns on open balances if all 
accounts default (including accrued but 
unpaid interest and fees at the time of 
default). 

b. The bank’s risk segmentation system 
separates exposures by size of credit line and 
credit line utilization as well as by credit 
score. If the segmentation appropriately 
controls for current balances and credit lines, 
then it should produce accurate estimates of 

both PD and EAD. The bank regularly 
validates the accuracy of the EAD estimates 
and the consistency of the percentage-of-
dollars-defaulted measure with the account 
default rate. 

Process Analysis for Example 3: 
Data—The historical reference data consist 

of measurements of the outstanding dollar 
balances and open credit lines at the 
beginning of the year. For accounts that 
defaulted over the following year the gross 
defaulted balances are also measured. The 
aggregate dollar amounts are measured for 
each segment. 

Estimation—The bank’s dollar PD 
parameter is estimated as the long-run 
average of the one-year PDs. Each one-year 

PD is measured as the gross balances of 
defaulted loans divided by the estimated 
EAD. The following example illustrates why 
granular segmentation by balance and credit 
line can be important. In the first row of the 
following table, all loans with account PD 
equal to 1% are grouped together in a single 
segment. Using an estimatedLEQ of 0.7 
derived from historical reference data, the 
Gross Loss / ED measure equal 1% and is 
equivalent to the account PD. In the second 
row of the table however, although all loans 
with account PD equal to 1% are still 
included in the segment, the Gross Loss/EAD 
measure has fallen to 0.94% and is therefore 
no longer an acceptable proxy for the account 
PD.

Account
PD 

Average
balance

per
account 

Average
credit

line per
account 

Number
accounts in 

segment 

Total out-
standing 
balance 

Total
undrawn

lines 

Estimated
percent

drawdown
(LEQ) 

Estimated 
EAD 

Gross
loss 

Gross
loss/EAD 

1.0% ......... $225 $600 2,000 $450,000 $750,000 70% $975,000 $9,750 1.0% 
1.0% ......... $285 $760 2,000 $570,000 $950,000 70% $1,235,000 $11,550 0.94% 

The reason for this discrepancy can be 
found in the granularity of the bank’s 
segmentation process. By grouping together 
all loans with account PD equal to 1%, the 
bank is combining loans with significantly 
different average balances per account and 
average credit lines. They are also using an 
estimate for LEQ (0.7) based on historical 
data for particular portfolios of loans with PD 
equal to 1% that is not accurate for portfolios 

with different distributions of loans by 
outstanding balances and credit lines. 

This can be seen by looking at a finer 
segmentation of the portfolios. In the table 
below, the segment from the top row in the 
previous table is divided more finely, by 
average balance and credit line. The 
historically estimated LEQs differ 
significantly between the segments, and the 
0.7 LEQ in the previous table represents a 

weighted average of the two different 
segment values. Because the LEQ estimate is 
the weighted average of the two segment 
LEQs, then as long as the distribution of 
accounts between the two segments remains 
steady the Gross Loss/EAD measure shown in 
the first table equals 1% and is equivalent to 
the account PD.

Account
PD 

Average
balance

per
account 

Average
credit

line per
account 

Number
accounts in 

segment 

Total out-
standing 
balance 

Total
undrawn

lines 

Estimated
percent

drawdown
(LEQ) 

Estimated 
EAD 

Gross
loss 

Gross
loss/EAD 

1.0% ......... $150 $400 1,000 $150,000 $250,000 90% $375,000 $3,750 1.0% 
1.0% ......... $300 $800 1,000 $300,000 $500,000 60% $600,000 $6,000 1.0% 

Weighted 
Aggregated 1% PD Segment  Average LEQ 

1.0% ......... $225 $600 2,000 $450,000 $750,000 70% $975,000 $9,750 1.0 

In the next table, the larger segment (from 
the second row in the first table above) is 
divided into two finer segments in the same 
manner as previously. In fact, the average 
balances, average lines, and LEQs are all the 

same as in the previous case. The only 
change is in the proportion of accounts in 
each segment. However, by using the LEQ of 
0.7 derived from the coarser segmentation, 
the bank estimated Gross Loss/EAD as 0.94 

in the second row of the first table. The finer, 
more accurate, weighted LEQ of 0.62 
produces a Gross Loss/EAD measure of 1.0%, 
equivalent to the account PD.

SEGMENTATION BY PD, BALANCE AND CREDIT LINE 

Account 
PD 

Average
balance per 

account 

Average
credit line 

per account 

Number
accounts in 

segment 

Total out-
standing 
balance 

Total
undrawn

lines 

Estimated
percent

drawdown
(LEQ) 

Estimated 
EAD 

Gross
loss 

Gross
loss/
EAD 

1.0% ......... $150 $400 200 $30,000 $50,000 90% $75,000 $750 1.0% 
1.0% ......... $300 $800 1,800 $540,000 $900,000 60% $1,080,000 $10,800 1.0% 

Weighted 
Aggregated 1% PD Segment  Average LEQ 

1.0% ......... $285 $760 2,000 $570,000 $950,000 62% $1,155,000 $11,500 1.0% 
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Thus we see that, with the proper 
segmentation criteria and sufficiently 
granular segmentation, the Gross Dollar Loss/
EAD measure can produce a PD that is 
equivalent to the correct account PD. If a 
bank were to use the coarser segmentation 
shown in the first table (i.e., all accounts 
with account PD=1), the bank would have to 
carefully monitor the changes in distribution 
of accounts within this broader segment and 

update the weighted average LEQ on a timely 
basis. Given how rapidly portfolio 
composition can change in credit card 
markets, this may be a challenging task.

Note: Another method of calculating the 
PD from dollar measurements used at some 
institutions is to estimate the PD for a 
segment as the accumulated gross losses at 
the end of a one-year period divided by the 

outstanding balances at the beginning of the 
year. This does not provide an estimate 
equivalent to an account default rate if initial 
balances on accounts that eventually default 
are significantly different from those that do 
not default, which is generally the case. 
Consider the examples in the following table. 
(For simplicity, these examples assume there 
is no amortization of principal over the year.)

Number
total

accounts 

Number
defaulted
accounts 

Account
PD 

Total
beginning

outstanding
balances 

Average
beginning
balance

non-defaulted
accounts 

Average
beginning
balance

defaulted
accounts 

Total
gross
losses 

Gross Losses/
beginning

outstanding
balances 

1000 20 2.0% $1,000,000 $1.005 $750 $15,000 1.5% 
1000 20 2.0% $1,000,000 $995 $1,250 $25,000 2.5% 

As shown in the table, if balances on 
accounts that default are higher than 
balances on those that do not (which is the 
more common situation), then the Gross 
Losses/Outstanding Balances measure will 
overestimate PD. Conversely, if defaulted 
accounts have lower balances, the Gross 
Loss/Outstanding Balances measure will 
underestimate PD. 

Mapping—To develop a risk segmentation 
system that produces homogeneous and 
stable segments, the bank identifies the 
drivers of both default risk and drawdowns 
and then segments by these drivers. The 
mapping would involve linking segments in 
the reference data to segments in the present 
portfolio using the same risk segmentation 
system. However, during recessionary 
periods, the bank monitors changes in the 
market and economic environment that could 
change the relationships between default risk 
and drawdowns and the underlying drivers 
of these risks. If there were systematic 
changes, then the risk segmentation system 
would need to be updated. 

Application—The application is generally 
a straightforward, direct application of 
estimates from segments in the reference data 
to segments in the existing portfolio. 
Estimates would be adjusted if the default 
risk were expected to change systematically 
from previous periods, for example, because 
of a trend toward higher credit lines. 

Example 4: PD Quantification With 
Adjustments for Seasoning (See Paragraphs 
109–112) 

a. PDs for a bank’s credit card portfolio 
exhibit a characteristic time profile by age—
a seasoning curve. As a result of the bank’s 
analyses, the shape of this seasoning curve 
has been established by specific products and 
borrower credit quality at origination 
utilizing data from vintages over the last five 
years. The bank regularly analyzes new 
vintages to capture changes in the 
characteristic time profile of PDs over 
changing economic and market 
environments. Systematic changes are 
incorporated into new seasoning curves. 

b. The risk segmentation system criteria for 
seasoned and unseasoned loans include 
updated account age, or ‘‘time on books.’’ 

c. For unseasoned loans, if seasoning 
effects are material, the PD is estimated as an 

annualized cumulative default rate over the 
remaining expected life of the loans. For 
seasoned loans the PD should simply be 
measured as a long-run average of the one-
year-ahead PDs. 

Process Analysis for Example 4: 
Data—The main reference data consists of 

five years (or more) of portfolio history. 
Segments are defined by updated borrower, 
product, and loan characteristics including 
account age. Supplemental reference data 
consist of vintage analyses of similar 
products originated within the same time 
period, providing seasoning curves specific 
to borrower credit quality at origination, 
product, and loan type. Given the level of the 
annualized default rate observed in the early 
history of a cohort, the historical seasoning 
curves should indicate the trend that PDs 
follow over the remaining expected life of the 
loans. 

The bank presents analyses indicating that 
the seasoning curve can be reasonably 
specified by borrower credit quality at 
origination and carefully monitors new 
cohorts for any deviation of the time profile 
of one-year PDs from the corresponding 
seasoning curve. 

Estimation—For seasoned loans, a long-run 
average PD is calculated for each segment by 
updated borrower, product, and loan 
characteristics, including loan age. For 
unseasoned loans, the PD is the estimated 
annualized cumulative default rate over the 
remaining expected life of the loans. 

Mapping—The risk segmentation system of 
the present portfolio is the same as that 
employed for the reference data. This makes 
the mapping straightforward along the lines 
of refreshed borrower credit quality. 
However, the bank should ensure while 
mapping that the product characteristics in 
the reference data are mapped to equivalent 
product characteristics in the present 
portfolio. 

Application—At the application stage, the 
long-run PD estimated from the reference 
data may simply be applied to the matching 
segments in the existing portfolio.

Appendix B: Technical Examples 

Example 1 From General Standards (See 
Paragraph 91 and Standard RS–13) 

The following example illustrates one 
possible solution when sufficient internal 

historical data is not available for an entire 
portfolio. The bank may be able to identify 
sub-samples within its portfolio that 
experienced increased default rates during 
the available length of history, even though 
the aggregate portfolio may not have realized 
such a trend. For example, data may be 
available from local or regional recessions in 
New England (late 1980s and 1990–1995), 
Texas (1983–1989), or California (1991–
1995). The bank must be able to demonstrate 
that the drivers of high default rates in these 
regional recessions can be extrapolated to the 
entire portfolio as well as justify and 
document any resulting adjustments that 
would be necessary in the mapping and 
application stages. 

Example 2 From General Standards (See 
Paragraphs 93 and 130 and Standard RS–14) 

At least two common types of mapping 
challenges may arise in regard to PD, LGD, 
and/or EAD quantification: 

a. First, even if similarly named 
characteristics are available in the reference 
data and portfolio data, they may not be 
directly comparable. For example, in a 
portfolio of auto loans, the particular types of 
auto loans (for example, new or used, direct 
or indirect) may vary from one application to 
another. Hence, a bank should ensure that 
linked characteristics are truly similar. 
Although adjustments to enhance 
comparability can be appropriate, they must 
be rigorously developed and documented. 

b. Second, levels of aggregation may vary. 
For example, the reference data may only 
broadly identify collateral types—say, broad 
categories of automakers. The bank’s 
information systems for its portfolio might 
supply more detail such as auto makes and 
models plus the age and condition of 
vehicles. To apply the estimates derived from 
the reference data, the bank may regroup the 
existing portfolio in order to match broader 
aggregations in the reference data. 

Example 3 From the PD Estimation 
Standards (See Paragraph 107) 

The following examples illustrate possible 
PD estimation methods that might appear in 
bank practice and potential problems with 
some methods: 
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11 The cumulative default rate is the sum of the 
defaults at the end of the previous period plus new 
defaults during the period just ended. The new 
defaults are determined as the sum of the 
proportions of loans in each rating category times 
the respective default rate for that category. For 

example, at the end of the second quarter, the new 
defaults equal the 94% of the loans that were still 
Superprime at the beginning of the period times the 
Superprime default rate of 0.1% plus the 5% of 
loans that had become Prime times the Prime 
default rate of 1%; plus the 1% of loans that had 

become Subprime times the Subprime default rate 
of 2%. This yields a default rate during the second 
quarter of 0.25%, which is added to the 0.1% 
default rate from the end of the first quarter to 
produce a cumulative rate of 0.26% at the end of 
the second quarter.

Example 3a: Adjustments When PDs Are 
Measured Over a Shorter Time Horizon and 
Then Annualized 

In practice the account default rate may be 
estimated at a monthly or quarterly rate and 
‘‘annualized’’ to produce the equivalent 
yearly default rate. However, this annualized 
rate may not be accurate over a one-year 
horizon if the bank does not track loans that 

migrate within the year. For example, 
consider a segment with very high credit 
quality—call it the ‘‘superprime’’ segment. 
Over the year, many accounts that default 
have first migrated to lower credit quality 
segments at stages during the year. So, 
annualizing the quarterly default rate for the 
‘‘superprime’’ portfolio would be an 
underestimate of the true one-year default 

rate. The PD should be measured from actual 
portfolio performance of all loans in the 
bucket over a full one-year horizon. 

The following example presents this issue. 
The quarterly transition rates between the 
three non-default rating classes 
(‘‘superprime,’’ ‘‘prime,’’ and ‘‘subprime’’) 
and the transition rates into default are listed 
below:

Beginning of quarter 

Superprime Prime Subprime Default 

End of Quarter: 
Superprime ............................................................................................... 94% 2% 1% 0
Prime ........................................................................................................ 5% 94% 3% 0
Subprime .................................................................................................. 1% 3% 95% 0
Default ...................................................................................................... 0.1% 1% 2% 100%

A particular segment is 100% superprime 
at the beginning of a one-year time horizon. 
Over each quarter some accounts migrate into 
lower quality states with correspondingly 
higher default rates. As a result of this 
migration, the population distribution among 
the rating classes changes over each quarter. 
The Superprime, Prime, and Subprime 
columns of the following table show the 

changing distribution for these loans that 
were all superprime as of January 1. For 
example, at the end of the second quarter, 
only 88% of the surviving loans remain 
superprime, 9% are now prime, and 2% are 
subprime.

The last column represents the cumulative 
default rate for these formerly Superprime 
loans. That is, at the end of the second 

quarter 0.26% will have defaulted; at the end 
of the third quarter, 0.49% will have 
defaulted, and at the end of the year, a total 
of 0.77% of the original all-Superprime 
segment will have defaulted, which is 
substantially higher than four times the 
quarterly default rate, or 0.4%.11

Time Superprime
(percent) 

Prime
(percent) 

Subprime
(percent) 

Default
(percent) 

January 1 ......................................................................................................... 100 0 0 0 
End of Quarter 1 .............................................................................................. 94 5 1 0.10 
End of Quarter 2 .............................................................................................. 88 9 2 0.26 
End of Quarter 3 .............................................................................................. 83 13 3 0.49 

End of Quarter 4 .............................................................................................. 78 17 4 0.77 

Note that this illustration assumes that the 
transitions from one quarter to the next are 
the same for each quarter throughout the 
year. In practice, they may vary from quarter 
to quarter for many reasons. 

Example 3b: Portfolio Growth and the Timing 
of Default Measurements 

The method and timing of the 
measurement of portfolio growth and 
defaulted accounts for a pool can also bias 
the PD estimates. Defaulted accounts would 

be measured at year-end and should not 
include accounts opened within the year. 
The total number of accounts should be 
measured at the beginning of the year. When 
the total number of accounts is measured 
concurrently with the number of defaulted 
accounts, if the total pool size increases 
(decreases) substantially over the one-year 
observation period, the PD could be 
underestimated (overestimated) substantially. 

In the following example, the portfolio 
shows four alternative growth rates over one 

year: (1) The portfolio shrinks by 5 percent, 
(2) the portfolio shrinks by 10 percent, (3) the 
portfolio grows by 5 percent, or (4) the 
portfolio grows by 10 percent: 

The portfolio starts at the beginning of the 
year with 1 million accounts and $100 
million in outstanding balances, or an 
average of $100 per account. For simplicity 
it is assumed that the PD and average account 
balance remain constant over the year while 
the number of accounts changes.

Annual portfolio growth rate 

Total portfolio accounts Accounts
defaulted
by end
of year 

PD front
start of year 

portfolio 

PD from end 
of year port-

folio
(percent) Start of year End of year 

¥5% .................................................................................... 1,000,000 950,000 20,000 2.0 2.1 
¥10% .................................................................................. 1,000,000 900,000 20,000 2.0 2.2 
5% ........................................................................................ 1,000,000 1,050,000 20,000 2.0 1.9 
10% ...................................................................................... 1,000,000 1,100,000 20,000 2.0 1.8

Note: It is assumed that all 20,000 defaults that occurred during the year were accounts that were part of the portfolio on January 1. The 
Other Retail risk weight curve was used for this example, and LGD is assumed to be 90% in all four cases. 
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This example shows clearly how the use of 
the end-of-year portfolio size, rather than the 
number of accounts that were open at the 
beginning of the year, produces significant 
misestimation of PD, which should equal 
2.0% in all four cases. 

Example 4 From the PD Estimation 
Standards (See Paragraph 102) 

A bank uses the last five years of internal 
default history to estimate a long-run average 
PD for each pool of retail exposures. 
However, it recognizes that the internal 
experience does not include any years of 
portfolio stress. To remedy this and still take 
advantage of its experience, the bank uses 
external loss data to adjust the PD estimates 
upward in the years of economic downturn 
or systematic economic stress. (An example 
of an external data source would be historical 
mortgage default data purchased from a 
vendor.). Using the external data, the bank 
creates an index by calculating the ratio 
between each year’s mortgage default rate per 
pool and the long-run average rate per pool 
of exposures over the last five years, both 
from the external data. The bank assumes 
that the relationship observed in the external 
data applies to its own mortgage portfolio, 
and it uses the index to adjust the estimates 
for the internal data accordingly. If the bank 

rigorously validates, justifies, and documents 
these adjustments, it would satisfy the 
standard. 

Example 5 From the LGD Estimation 
Standards (See Paragraphs 127–129) 

A bank determines that a business unit 
forms a homogeneous pool for the purposes 
of estimating loss severity. That is, although 
the loans in this pool may differ in some 
respects, the bank determines that they share 
a similar loss experience in default. The bank 
must provide reasonable support for its claim 
through an analysis of lending practices and 
available internal data. If it does so 
convincingly, a common pool across a 
business unit is consistent with the standard. 

Example 6 From the LGD Estimation Section 
(See Paragraphs 127–129) 

A bank divides observed defaults in the 
reference pool according to geographic region 
and loan-to-value in a mortgage portfolio. 
One of the pools has too few observations to 
produce a reliable estimate. By augmenting 
the loss data in this pool with data from other 
pools (for example, neighboring geographic 
regions with the same LTV), the bank 
calculates an estimate of the severity. The 
bank must validate, justify, and document 
the accuracy of this proxy value. 

In another example, a bank segments its 
default data in a credit card business unit by 
a number of borrower, loan, and product 
characteristics. Although the available 
internal historical evidence indicates a 
higher LGD, the bank judgmentally assigns a 
loss severity of 70 percent to a particular 
prime pool. The bank justifies this reduction 
in the LGD by claiming that it will do a better 
job of following policies for monitoring credit 
card performance in the future, for example, 
repricing accounts to generate more income 
and monitoring lines for problem accounts. 
Such an LGD adjustment is not appropriate 
because it is based on anticipated future 
performance rather than realized 
performance. 

Example 7 From the LGD Estimation 
Standards (See Paragraphs 127–129) 

Timing of Defaults and Recoveries. 
A bank measures recovery rates over time 

for a business line by loan characteristics. 
The recoveries are measured as an aggregate 
stream of cash inflows monthly or quarterly 
from all defaulted loans on book and not 
based on recoveries from a fixed group of 
defaulted loans. Collection costs are assessed 
as a proportion of the defaulted balances. 
Therefore loss severity rates are measured in 
the aggregate as: 

LGD
defaulted balances discounted

defaulted 
=

−( )
( )

 recoveries net of collections costs

balances

where all dollar values are measured 
concurrently. 

If defaulted balances are approximately 
constant over time, this method does not 
create any problems. However, when 
defaulted balances change over time, the 
bank should adjust for changes in the volume 
of defaulted accounts, since the use of 

recoveries from a prior group of defaulted 
accounts could underestimate the loss 
severity when aggregate defaulted balances 
were higher in a previous period, and 
overestimate them when defaulted balances 
were lower in a previous period. 

The following example demonstrates how 
the loss severity can be underestimated 

during periods of decreased defaulted 
balances when the loss severity is measured 
as the present defaulted balances minus 
recoveries from the previous period’s 
defaulted balances (using a fixed 30 percent 
recovery rate) divided by the current period’s 
defaulted balances.* 

Portfolio balances (EAD) One-year 
default rate 

Defaulted 
balances 

$Recoveries 
30% net dis-

counted recov-
ery rate 

Measured loss 
severity 

(True LGD 
= 70%) 

$1,000,000 ............................................................................................................... 2.00% $20,000 $6,000 70% 
1,000,000 ................................................................................................................. 1.80 18,000 6,000 67 
1,000,000 ................................................................................................................. 1.60 16,000 5,400 66 
1,000,000 ................................................................................................................. 1.20 12,000 4,800 60 
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Thus, while an accurate measure of LGD 
would remain constant at 70% over the 
entire four-year period, this example shows 
how the use of the current year’s defaulted 
balances, during a period when these 
balances are trending downward, leads to 
underestimates of LGD that grow more 
significant each year. 

Example 8: The Effect of the Purchase 
Discount on EAD and LGD (see paragraph 
138) 

Suppose a bank buys a QRE portfolio at a 
5 percent discount. Assuming that PD and 
recoveries remain unchanged, EAD and LGD 
both change because of the discount. The 
discount does not act as a reserve against EL 
or as a capital offset against UL. For the 
purchasing bank, the newly purchased 
portfolio is initially put on the books (EAD) 
at the discounted price the bank paid. The EL 

and UL numbers would change from those of 
a portfolio bought or originated at par as 
follows: 

Recoveries ........................................ $50 
Asset face value ............................... 100 
Asset correlation ............................... 4 
PD ..................................................... 5 

No discount 5% discount 

EAD .............................................................................................................................................................................. $100 $95 
Loss = EAD ¥recovery ............................................................................................................................................... 50 45 
LGD = Loss/EAD ......................................................................................................................................................... 50.0 47.4 
EL = PD × LGD × EAD ................................................................................................................................................ 2.50 2.25 
UL (capital) per $ of EAD ............................................................................................................................................ 4.87 4.61 
IRB capital = UL per $ × EAD ..................................................................................................................................... 4.87 4.38 

List of Acronyms 

ALLL Allowance for loan and lease loss 
EAD Exposure at default 
EL Expected loss 
FFIEC Federal Financial Institutions 

Examination Council 
GAAP Generally Accepted Accounting 

Principles 
HELOC Home Equity Line of Credit 
IRB Advanced internal ratings-based 

approach (Basel II) 
K Unexpected loss capital requirement 
LEQ Loan equivalent exposure 
LGD Loss given default 
LTV Loan-to-value ratio 
MIS Management Information Systems 
PD Probability of default 

PMI Private Mortgage Insurance 
QIS Quantitative Impact Study 
QRE Qualifying revolving retail exposures 
R Asset value correlation (AVC) 
RS Retail Standard 
RWA Risk-weighted assets 
UL Unexpected loss 
Dated: October 15, 2004. 

Julie L. Williams, 
Acting Comptroller of the Currency. 

By order of the Board of Governors of the 
Federal Reserve System. 

Dated: October 15, 2004. 
Jennifer J. Johnson, 
Secretary of the Board. 

By order of the Board of Directors. 

Dated at Washington, DC, this day of 
October 18, 2004. 

Robert E. Feldman, 
Executive Secretary. 

By the Office of Thrift Supervision. 

Dated: October 14, 2004. 

James T. Gilleran, 
Director. 
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