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[. Introduction and Summary

On April 13, 1999, the Office of Federal Housing Enterprise Oversight (OFHEO)
published for comment a Notice of Proposed Rulemaking (NPR2), proposing the second
portion of its risk-based capital regulation for Freddie Mac and Fannie Mae (the
Enterprises)." NPR2 represents a substantial accomplishment in a complex undertaking.
In response, Freddie Mac respectfully submits these comments.

Freddie Mac and Fannie Mae serve a fundamental role in the nation’s housing finance
system. It istherefore vital to homebuyers, mortgage lenders, home builders, real estate
professionals and others in the housing industry, as well asto the Enterprises, that
OFHEOQO'sfina risk-based capital regulation appropriately relate capital to risk,
accommodate innovation and operate effectively.

The capital standard uses a stress test to tie capital to risk. With the recommendations
Freddie Mac provides here, we believe that OFHEQO' s stress test will be a state-of-the-art
capital regulation. More chalenging will be implementing the infrastructure systems and
procedures necessary to make the stress test operational. Freddie Mac identifies options
to make this implementation accurate, predictable and timely.

Freddie Mac strongly supports a well-implemented risk-based capital standard that will
assure the continued flow of mortgage funds to America' s families. We are committed to
working with OFHEOQ to achieve this end.

Background

Congress passed the Federal Housing Enterprises Financial Safety And Soundness Act of
1992 (the Act) to modernize the regulatory structure for the Enterprises. The Act created
OFHEO and established a minimum capital standard. It aso granted OFHEO examination
authority and other regulatory tools, similar to those of the federal banking regulators, to
assist OFHEO inits effort to supervise Enterprise safety and soundness and to address
regulatory concerns promptly. The most innovative feature of the Act isits risk-based
capital standard.

Unlike the ratio-based capital standards for other regulated financial institutions, the Act
establishes a risk-based capital standard that requires Freddie Mac and Fannie Mae to hold
sufficient capital to withstand ten years of specific, severely adverse economic conditions.
The statutory stress test incorporates the Enterprises magjor risks (interest-rate risk and
credit risk) and adds another 30 percent to the capital requirement to account for
management and operations risk. Addressing the risks of the Enterprisesin an integrated
and comprehensive manner, the stress test is the most robust, dynamic and rigorous capital
standard in the industry.

Freddie Mac has strongly supported the efforts of OFHEO to develop and implement the
capital standard required by the Act. Based on years of experience using stress testsin
our business operations, Freddie Mac submitted extensive comments to OFHEO in earlier

! 64 Fed. Reg. 18084 (Apr. 13, 1999).
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stages of the rulemaking process. Freddie Mac also provided detailed information about
our business and risk management systems as OFHEO devel oped the proposed regulation.

An effort of thisimportance requires considerable thought and development which are
reflected in the proposed regulation and the comment process. Freddie Mac appreciates
the opportunity to provide these comments.

Fundamental Principles
In evaluating the proposed regulation, Freddie Mac has been guided by four principles.
The risk-based capital test must be consistent with the Act

The final risk-based capita regulation must be implemented in a manner that is consistent
with the Act and its purpose.

The risk-based capital test must appropriately tie capital to risk

The purpose of the risk-based capital standard isto tie capital to the actual risks the
Enterprises take as these risks change over time. A capital requirement that istoo low
would not provide assurance that the Enterprises would remain financialy sound; a capital
requirement that is too high would impose unnecessary costs on the Enterprises and the
families whose homes they finance. A capital standard that requires sufficient capital to
withstand the severe conditions specified in the Act provides assurance that the
Enterprises will continue to meet their vital missions. Because of the delicate balance that
must be struck, extraordinary care must be taken to ensure that required capital is
appropriately linked to risk through the stress test.

The risk-based capital test must be operationally workable

OFHEO must be able to apply the risk-based capital standard to classify the Enterprises on
aquarterly basisin away that is accurate, predictable and timely. Accordingly, the
infrastructure of systems and procedures used to apply the stress test must be fully
operationa and of the highest quality. In addition, the application of the stress test must
be flexible due to the dynamic nature of the two business organizations and their systems
and technology. Moreover, for the Enterprises to conduct their capital planning and
comply with the regulation, they must be able to anticipate the amount of capital required
by the stress test and incorporate it into their business processes.®> This, too, requires
application of a capital test that is accurate, predictable and timely.

% These core principles were articulated by Freddie Mac's Chairman and CEO, Leland C. Brendsel, in
remarks on March 25, 1999 and are shared by OFHEO. Speaking to the Mortgage Bankers Association of
America s Washington Leadership Conference on March 6, 2000, OFHEO Director Armando Falcon
said, “1 wholeheartedly agree with all four of these goals [be consistent with the law, be operationally
workable, accommodate innovation and tie capital to risk]. OFHEO has shared those objectives from the
beginning and | am confident that the final rule will meet those goals.”

% See Remarks of Mark Kinsey, Acting Director, OFHEO, before the Women in Housing and Finance
Monthly Luncheon at 3 (March 31, 1999) (asserting risk-based capital test “can’t be a black box. It hasto
be something that the Enterprises can use to anticipate what their capital requirements will be.”)
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The risk-based capital test must accommodate innovation

The Enterprises have long histories of introducing innovation that reduces risk and costs,
and expands markets to new homebuyers and renters. To build on this track record in an
ever-changing mortgage market, the Enterprises must be able to anticipate the regulatory
capital treatment of new activities and products. If the capital treatment applied to new
mortgage or funding instruments is uncertain or inappropriate, it could stifle innovation
that benefits America s families.

Organization of Comment

OFHEOQ depicted its risk-based capital stress test graphically, distinguishing between the
“stress test” components and “infrastructure” components. OFHEO illustrated these
components as shown in Exhibit 1:*

Interest
> Rates || - ial
M ortoace Cag‘] —> Inancl
Database dad Flows Renorts
Performance
GSE
Historical & Default/ Lgbsﬁt?a
Current Severity Off-balance
Data House Pr >
- epayments Sheet
N Prices,
Public Vacanciesa”| (SFIMF) Guarantees v
Economic Rental Rateg
Data
Capital
Calculation
_)
ly| Benchmark
Loss ,f f ,f
EXperience | ["other Credit Factors Operations
(Counterparties, (Dividends, etc.)
Recourse, €tc.)
Stress Test I:I Stress Test Infrastructurel:l

Exhibit 1: OFHEOQO's lllustration of the Risk-Based Capital Stress Test

The stress test components are depicted in the unshaded boxes. They relate capital to risk
based on the requirements of the Act. The infrastructure components are shaded gray.
These components do not relate capital to risk. They “make the stress test operational”®
by establishing a mechanism for assembling data, generating cash flows and projecting

* NPR2 at 18089; 1998 OFHEO Annual Report to Congress at 7.
® NPR2 at 18089.
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financial statements over the stress period. In addition to the stress test and infrastructure
components, OFHEO sets forth in general terms the procedures it will use to generate a
capital classification for the Enterprises on a quarterly basis.

Freddie Mac believes that thisis alogical way to understand this complex undertaking.
Accordingly, we have organized our comments based on three categories. (1) the stress
test components; (2) the infrastructure; and (3) the reporting and classification and other
procedures.

Summary of Recommendations

Freddie Mac engaged in arigorous effort to replicate the results achieved by OFHEO
when OFHEO applied the stress test to Freddie Mac’ s book of business in the second
quarter of 1997 — an effort that has taken thousands of hours in testing, technical reviews
and analysis. Asaresult of this effort, we reached three broad conclusions:

Stresstest components. The stress test components, which comprise the bulk of the
proposed regulation, reflect a comprehensive effort to tie capital to risk consistent with the
Act. The Act specifies certain elements of the stress test and provides that others be
chosen by the Director on the basis of their consistency or reasonable relation to the
elements specified in the Act. Although Freddie Mac believes that the framework
proposed by OFHEO is sound, a number of changes are essentia to align capital torisk as
envisioned in the Act. Although the recommended changes are extensive, Freddie Mac
believes that the goal of arobust, dynamic and rigorous stress test is well within reach.

Infrastructure: Theinfrastructure that will make the stress test operational is not fully
specified in the regulation. However, we believe we have a general understanding of
OFHEQ' s proposed approach, and we have significant concerns about whether OFHEO' s
infrastructure could be made operationally workable in a reasonable period of time. One
option for afaster and more effective implementation is for OFHEO to specify standards
for the infrastructure to be used by the Enterprises to run OFHEQ' s stress test models.
OFHEO would verify compliance with those standards on aregular basis. OFHEO could
specify key requirements of the infrastructure now. Asits systems develop, OFHEO
could consider whether its regulatory needs would be better met by specifying more of the
infrastructure.

Reporting and classification procedures. The reporting and classification procedures
are also is not fully specified in the proposed regulation. To apply the stress test to the
Enterprises for the second quarter of 1997, OFHEO followed a process under which the
Enterprises reported instrument-level datato OFHEO. OFHEO then applied the stress
test, reported the results to the Enterprises and sought to reconcile results with each
Enterprise. This process has not proven to be accurate, predictable or timely.
Accordingly, Freddie Mac recommends that OFHEO modify the reporting and
classification process so that it parallels the process aready in place under the minimum
capital rule. We recommend that OFHEQO establish procedures under which the
Enterprises would be required to report to OFHEO the stress test results with al
supporting documentation. The documentation would include a complete description of
any new activities and instruments and a proposed risk-based capital treatment for them.
OFHEO would evaluate that report for accuracy and classify the Enterprises accordingly.
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Freddie Mac’ s specific recommendations are summarized below.
Stress test components
Benchmark loss experience

OFHEO selected the four-state region of Arkansas, Louisiana, Mississippi and Oklahoma
during the period 1983-1984 (ALMO) as the benchmark.® Freddie Mac concurs with
OFHEOQO' s methodology and selection of ALMO as the benchmark. However, we believe
that OFHEO must make corrections to the benchmark data before it can quantify
accurately the benchmark loss experience. Without such data adjustments, the benchmark
loss experience is overstated and does not “reasonably relate” the stress test credit losses
to the benchmark loss experience. We believe that OFHEO can make the recommended
data adjustments without repeating the benchmark selection process. Therefore, Freddie
Mac recommends that the benchmark data be re-weighted to better reflect the credit loss
experience of al four states in the region and that missing data be treated appropriately.

Stress test economic environment

Treasury yield curve. The stress test subjects the Enterprises to both increasing and
decreasing interest-rate scenarios, and the capital requirement is based on the scenario that
requires more capital. OFHEO has proposed that the Treasury yield curve beflat in the
up-rate scenario and steeply upward sloping in the down-rate scenario. A flat yield curve
over an extended period of timeis inconsistent with historical data, which indicate that the
yield curve is normally upward sloping and that it will quickly return to its normal shape
following an interest-rate shock. In addition, aflat yield curve overstates the costs of
refunding short-term debt, artificially increases the discount rate used to determine the
stress test requirement for management and operations risk, produces unrealistically low
predictions of prepayments and misstates the value of an Enterprise’ s basis swaps.
Therefore, Freddie Mac recommends that the long-run average shape of the yield curve be
used in both the up-rate and the down-rate stress tests.

Non-Treasury interest rates. OFHEO proposes to project stress period yields of 19 non-
Treasury interest rates using complex time-series ARIMA models.” Freddie Mac believes
that ARIMA models are not well-suited to project these interest rates because the models
do not fit historical datawell. Asaresult, OFHEO's proposed approach for modeling
non-Treasury interest rates could mask or exaggerate actual risks. In addition, the
proposed ARIMA models would be difficult to incorporate into Enterprise capital
management and compliance systems and would hamper Enterprise innovations.
Therefore, Freddie Mac recommends that non-Treasury interest rates be based on the
average spread between those rates and their corresponding Treasury rates over the past
two years.

® The terms “benchmark” and “benchmark loss experience” are not used in the Act. These are terms used
by OFHEOQ in its risk-based capital proposals, and by Freddie Mac throughout this Comment, to mean the
region and time period that meet the worst-case regional credit loss specificationsin the Act. See, e.g.,
NPR2 at 18090-91.

" ARIMA is an abbreviation for Autoregressive Integrated Moving Average.
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Enterprise borrowing rates. OFHEO proposes to add a 50 basis point risk premium to
Enterprise borrowing rates during the final nine years of the stress test. Freddie Mac
believes that no relevant historical data support such an additional charge. In fact, Freddie
Mac’ s analysis of historical data suggests that past increases in Enterprise borrowing costs
associated with credit events have been accompanied by comparable increases in other
interest rates and have disappeared within two years. Accordingly, OFHEO’ s proposed
risk premium substantially overstates stresses to the Enterprises. In addition, the proposed
risk premium is inconsistent with other elements of the proposed stresstest. Therefore,
Freddie Mac recommends eliminating the 50 basis point risk premium.

Single-family house price scenario. Freddie Mac concurs with OFHEQO' s methodology to
“season” mortgage loans during the stress test using the single-family house price index
that most closely represents average house price behavior in the benchmark. Freddie Mac
further agrees that the single-family house price index should be used to calibrate the
single-family default and severity statistical models to the benchmark experience.
However, Freddie Mac disagrees with OFHEQO' s proposed approach for measuring the
dispersion of house prices around that average. OFHEO' s method can result in widely
different loss rates for mortgages in different parts of the country for reasons unrelated to
risk. Furthermore, Freddie Mac disagrees with OFHEQ' s inflation adjustment to house
prices in the up-rate stress test, which adjustment resultsin credit losses in the up-rate
stress test greater than credit losses in the down-rate stress test. Therefore, Freddie Mac
recommends using the dispersion from the benchmark experience to project defaults —
the same dispersion OFHEO used to calibrate the default and severity models to the
benchmark experience. Thiswould subject mortgages from different parts of the country
to the same stress. In addition, Freddie Mac recommends that the inflation adjustment be
increased to recognize that the up-rate stress test, in which the interest-rate shock is
permanent, is necessarily an inflationary environment.

Multifamily economic environment. OFHEO faces a substantial challenge in developing
an appropriate stress test environment for multifamily mortgages, due primarily to the lack
of datain the benchmark about rental income, vacancy rates and property values. Asa
result, OFHEO relies upon various assumptions to generate a stress test environment for
multifamily mortgages. Freddie Mac agrees with OFHEQ' s definition of stress test rent
and vacancy rates because they adequately represent the benchmark experience and, in
combination with the multifamily behavioral models, tie capital to risk. However, Freddie
Mac disagrees with OFHEQ' s property-value index because it does not credibly represent
a stressful multifamily experience, especialy in the down-rate scenario. In addition,
Freddie Mac recommends that OFHEO rely on actual net operating income for individua
properties collected by the Enterprises to define starting values for the stress test.

Mortgage performance and commitments

Single-family mortgage performance. OFHEO proposes three statistical models — defaullt,
severity and prepayment — to predict single-family mortgage performance during the stress
period. OFHEOQ calibrates the single-family default and severity models to the benchmark
loss experience without addressing data problems. The mismeasurement of risk is
particularly large for low-downpayment mortgages which could discourage such lending.
OFHEOQ does not calibrate the prepayment model. OFHEQ'’ s approach is fairly successful
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in specifying mortgage performance in the down-rate stress test but not in the up-rate stress
test. In particular, OFHEQO’s prepayment model underpredicts prepayments in the up-rate
scenario due to the lack of reliable historical data on mortgage performance in rising
interest-rate environments. Freddie Mac recommends that OFHEO correct the data issues
associated with the benchmark before calibrating the default and severity models. We
recommend severa refinements to better distinguish the default risks of different mortgage
products. In addition, we suggest smplifying the severity model. We aso recommend that
OFHEOQ adjust the prepayment model by increasing prepayments in the up-rate stress test.

Multifamily mortgage performance. Freddie Mac believes that, given the lack of reliable
data on multifamily loan performance, a smpler, statistically based approach to assessing
multifamily mortgage risk that reflects an underwriting perspective is preferable to
OFHEQ' s proposed econometric approach. The underwriting approach would explain
credit losses in terms of smple, observable mortgage risk characteristics, such as debt-
coverage ratios (DCRs) and loan-to-value (LTV) ratios, in away that is consistent with how
an underwriter would assessrisk. Furthermore, Freddie Mac believes that the limitationsin
the underlying data compel OFHEO to evaluate the reasonableness of multifamily capita
requirements by comparing them with external benchmarks. Freddie Mac recommends
adoption of adefault model that depends on observable mortgage characteristics, including
origina LTV, current DCR (from property-level Enterprise inspection data) and balloon
payment risk. In addition, Freddie Mac recommends that prepayments and loss severity be
based on simple rules.

Commitments. The proposed treatment of mortgage purchase commitments resultsin a
risk-based capital requirement that is much greater than the current minimum capital
requirement. The high capital requirements for commitments could lead to changesin
Enterprise business practices. The proposed approach also does not recognize the effect
of credit enhancements on mortgages delivered under commitments. Freddie Mac
recommends that the treatment of commitments include credit enhancements based on
Enterprise experience in the six months preceding the stress test.

Counterparty credit risk

Freddie Mac receives cash flows from a variety of contracts and investments, including
mortgage credit enhancements, derivative contracts and investments in non-Freddie Mac
securities. OFHEO proposes a haircut approach to discount expected counterparty cash
flows during the stress test. The proposed haircuts are extremely large and bear little
relationship to an Enterprise’ srisks. The proposed haircuts would encourage the
Enterprises to reduce reliance on counterparties for risk management and funding
activities, thereby increasing the cost of these activities and, as a consequence, increasing
mortgage interest rates to borrowers. Therefore, Freddie Mac recommends that the
haircuts be reduced significantly to reflect expected counterparty performance. We also
recommend that the capital required for counterparty credit risk be internally consistent
with that required for mortgage credit risk.

Enterprise operations

Refunding. During the stress test, the Enterprises periodically will have excess cash to
invest or will need to refund maturing debt. OFHEO proposes that the Enterprises invest
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excess cash in short-term instruments and issue short-term debt when a cash shortfall
arises during the stress period. This highly smplified approach tends to overstate risksin
the up-rate scenario because it does not recognize the different refunding strategies that an
Enterprise would use in arising interest-rate environment. Freddie Mac recommends that
arefunding mix of 20 percent short-term and 80 percent non-callable long-term debt be
used in the up-rate scenario and 80 percent short-term and 20 percent callable long-term
debt be used in the down-rate scenario to better reflect the Enterprises’ refunding
behavior.

Administrative expenses. Administrative expenses constitute a relatively small portion of
Freddie Mac’ s total expenses, but a disproportionately large component of Freddie Mac’'s
capital requirement. In addition, administrative expenses vary unreasonably between the
up-rate and down-rate stress tests. These results stem from OFHEQO' s overly smplified
modeling approach that treats all administrative expenses as variable costs. Therefore,
Freddie Mac recommends that administrative expenses be specified in terms of a fixed-
cost component and a variable-cost component and that administrative expenses related to
new business devel opment be eliminated because the stress test assumes there is no new
business.

Dividends. OFHEO proposes that an Enterprise pay dividends on preferred stock at the
stated coupon rate so long as the Enterprise meets its minimum capital requirement and
pay dividends on common stock for only the first year of the stress period. If earnings are
positive and increasing, the common stock dividend rate is the average percent of earnings
paid out over the prior four quarters; if earnings are flat or negative, the dividend amount
isthe dollar amount paid in the prior quarter. Freddie Mac generally agrees with
OFHEOQO's proposal. However, changesin an Enterprise’ s form of capital distributions
could affect its capita requirement disproportionately to actual changesin risk.

Therefore, Freddie Mac recommends that the dividend rate on common stock be fixed at
the industry average percentage of earnings.

Settlement of derivatives. During the stress period, the Enterprises periodicaly will have
to make decisions regarding the settlement of certain derivative securities, such as futures
contracts. OFHEQ' s proposal does not address issues associated with such settlements.
Freddie Mac recommends a series of simple rules to govern Enterprise behavior with
respect to derivative settlements in the up-rate and down-rate scenarios.

Calculation of the risk-based capital requirement

In calculating the amount of capital the Enterprises have during the stress period, OFHEO
distorts the assessment of capital and risk by using a discounting procedure that implicitly
assumes that |osses from management and operations risk occur at the start of the stress
period. Freddie Mac recommends that the discounting procedure be eliminated from the
calculation of required capital.

Infrastructure

The Act requires OFHEO to classify the Enterprises on a quarterly basis through the
application of the risk-based capital regulation. Additionally, for the Enterprisesto
conduct their capital planning and comply with the regulation, they must be able to
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anticipate the amount of capital required by the stress test and incorporate it into their
business processes. Therefore, the infrastructure systems (database, cash flow and
accounting systems) used to apply the risk-based capital stress test must meet alevel of
accuracy, predictability and timeliness that corresponds to production standards.

Standards for production systems are very high. They require extensive testing, user
manuals, and fully documented computer code and controls. |If the infrastructure system
used to apply the stress test meets these high standards, OFHEO could have the ability to
classify the Enterprises in atimely fashion and to take prompt corrective action if an
Enterprise fails to meet its risk-based capital requirement. In addition, the Enterprises
could have the ability to anticipate their capital requirements and incorporate the risk-
based capital stress test into their business operations and processes. In contrast, if
production standards are not met, classifications may be late, erroneous and invalid, and
the Enterprises would be unable to anticipate their capital requirements. In short, the
regulation would be operationally unworkable.

One option for ensuring that the infrastructure systems used to apply the stress test meet
production-quality standards would be for OFHEO to upgrade, test and fully document its
current infrastructure systems. Based on our experience attempting to replicate OFHEO's
published stress test results for the second quarter of 1997 and our experiencein
developing similar systems, we believe this process would take severa yearsto
accomplish.

Another option would be to adapt existing, production-quality Enterprise systems that
perform comparable functions (e.g., forecasting earnings). The Enterprises would use
these systems to apply OFHEO’ s risk-based capital stresstest, subject to OFHEQO' s strict,
verifiable performance standards and any other necessary specifications. We expect that
this process could be accomplished within ayear. OFHEO could specify key requirements
of the infrastructure now. Asits systems develop, OFHEO could consider whether its
regulatory needs would be better met by specifying more of the infrastructure. We believe
this approach would enable the Director to implement an operationally workable final
regulation in a reasonably short time frame.

Procedures
Reporting and classification

The proposal does not fully specify the process to be used by OFHEO in making a
quarterly capital classification for the Enterprises. Given Freddie Mac' s experience to
date, however, it appears that OFHEO contemplates a process in which: (1) the
Enterprises report data to OFHEQ; (2) OFHEO applies the stress test and reports the
result to the Enterprises; (3) OFHEO and the Enterprises then seek to reconcile results.
The stress test applied by OFHEO to the Enterprises’ second quarter 1997 book of
business demonstrated that this process is not operationally workable. The reconciliation
process proved to be time-consuming, inefficient and unnecessarily focused on issues that
bear little or no relationship to the Enterprises safety and soundness. Freddie Mac
recommends that OFHEO adopt the approach used under the minimum capita rule.
Under that process, the Enterprises would be required to report stress test results and risk-
based capital calculationsin their quarterly reports to OFHEO, and OFHEO would
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classify the Enterprises based on those reports, unless OFHEO determines that the
Enterprise has made an error, or otherwise failed to apply the regulation correctly.
Furthermore, Freddie Mac recommends that the final regulation provide OFHEO with
discretion to classify an Enterprise as adequately capitalized if the Enterprise meetsits
minimum capital requirement and quickly remedies afailure to meet risk-based capital
requirement.

New activities

OFHEOQ recognizes that the risk-based capital regulation must accommodate innovation
and change. Nonetheless, the proposed regulation does not specify fully how new
activitieswill be treated in practice. The regulation appears to suggest that new activities
will be given “an appropriately conservative treatment”® pending afina determination by
OFHEOQO. This standard provides little guidance to the Enterprises as to how new
activities will be treated for risk-based capital purposes and could be interpreted in a
manner that will stifle innovation. Accordingly, Freddie Mac recommends that, in their
quarterly reports, the Enterprises document any new activities or instruments and a
proposed capital treatment. OFHEO would review and assess the proposed treatment for
reasonableness and consistency with the Act and accord the new activity the proposed
treatment unless and until OFHEO amends the regulation to incorporate a different
treatment.

Anomalies

Because the proposed risk-based capital stresstest is arelatively untested regulatory tool,
Freddie Mac is concerned that under unforeseen circumstances it may produce aberrant or
anomalous results. Freddie Mac believes that OFHEO should prepare for such a
possibility by providing a mechanism in the regulation to override the stress test in the face
of irrational or absurd outcomes. Freddie Mac recommends that in the event an anomaly
produces afacially absurd result, the Enterprises be afforded an opportunity to document
the proposed anomaly and propose an appropriate response to it, subject to review and
approva by OFHEO. Freddie Mac further recommends that OFHEO make clear its
authority to suspend the risk-based capital regulation pending adoption by OFHEO of a
suitable and appropriate response to the anomaly.

Amendments

OFHEOQ has authority to initiate additional rulemakings to amend the final risk-based
capital regulation. Changes to the specifications of the stresstest diminish itsvalue as a
means of monitoring changesin risk over time and make it difficult for the Enterprises to
engage in capital planning. Moreover, amendments are likely to have cascading effects on
many other parts of the regulation. Freddie Mac recommends that OFHEO refrain from
amending the regulation to incorporate de minimis improvements and that it amend the
regulation only when consistent with OFHEQO' s safety and soundness mandate.

® NPR2 § 3.11(b).

10
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Reporting procedures

To improve the operational workability of the reporting and classification process, the
proposed regulation should omit the requirement that the quarterly risk-based capital
reports be submitted 30 days after the end of the quarter and provide instead that the
Director retains discretion to specify due dates for quarterly capital reports; that an
Enterprise must re-file arisk-based capital report for a prior period only when an
adjustment in data might cause a change in the Enterprises’ capita classification; and that
the contents of the quarterly reports shall be specified only by the Director of OFHEO.

One-year transition period

Freddie Mac recommends that OFHEO make clear that during the one-year transition
period, when the risk-based capital test has no regulatory effect, an Enterprise may make a
capital distribution without OFHEO' s prior approval provided the Enterpriseisin
compliance with the minimum capital requirement.

APA considerations

OFHEOQ has stated that, after it reviews comment on the proposal, it will consider whether
to re-propose or to issue afina regulation. Re-proposal bears consideration. Re-proposal
would eliminate the possibility that the Enterprises and other interested parties will be
deprived of the opportunity to comment on unanticipated choices and judgments made by
OFHEO in response to the comments submitted in response to NPR2. Moreover,
solicitation of public input on a near-final proposa could improve the final regulation.
The comment period could be appropriately brief, and could even shorten thetimeto a
final regulation.

11
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[I. The Stress Test

The Act requires the Director of OFHEO to issue afinal risk-based capital regulation that
contains “ specific requirements, definitions, methods, variables and parameters used under
the risk-based capital test and in implementing the test (such as loan loss severity, float
income, loan-to-value ratios, taxes, yield curve sopes, default experience, and prepayment
rates).”® In general the term “stress test” refers to the componentsiillustrated in the
unshaded boxes in Exhibit 1 that are either specified by the Act or included in OFHEO's
regulation.

The Act provides that when applied to an Enterprise, the test shall determine the amount
of capital an Enterprise would need to maintain positive capital during aten-year period in
which the following stresses occur:

Mortgage credit stresses are “losses . . . at arate of default and severity . . . reasonably
related to the rate of severity that occurred in [those] contiguous areas of the United
States containing an aggregate of not less than five percent of the total population
[that] for a period of not less than two years, experienced the highest rates of default
and severity of mortgage losses.”*°

Interest rate stresses are either: (1) adecline in the ten-year constant maturity Treasury
(CMT) yield to the lesser of 600 basis points below the average yield during the
preceding nine months or 60 percent of the average yield during the preceding three
years, but in no case to ayield less than 50 percent of the average yield during the
preceding nine months; or (2) an increase in the ten-year CMT yield to the greater of
600 basis points above the average yield during the preceding nine months or 160
percent of the average yield during the preceding three years, but in no caseto ayield
greater than 175 percent of the average yield during the preceding nine months —
whichever would require more capital for the Enterprise.™

Other Treasury yields are to change relative to the ten-year CMT yield “in patterns and
for durations that are reasonably related to historical experience and are judged
reasonable by the Director.”*

Mortgage credit stresses must be adjusted for the effects of inflation if the ten-year
CMT vyied is assumed to increase by more than 50 percent over the average yield
during the preceding nine months.*®

The Act further specifies that the Enterprise will not conduct new business during the
stress period, except that “[alny contractual commitments of the enterprise to purchase

® The Act § 1361(€)(2).
1d. at § 1361(a)(1).
1d. at § 1361(8)(2).
21d. at § 1361(8)(2)(D).
Bd. at § 1361(8)(2)(E).

12
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mortgages or issue securities will be fulfilled.”** The characteristics of those mortgages
must be “consistent with the contractual terms of such commitments, recent experience,
and the economic characteristics of the stress period.”*

The Act also directs that losses or gains on “[o]ther activities,” including interest rate and
foreign exchange hedging activities, “shall be determined by the Director, on the basis of
available information, to be consistent with the stress period.”*® Stress period
characteristics, other than those specified, must be determined on the basis of available
information, to be “most consistent with the stress period.”*’

Finally, the Act provides that the amount of total capital that an Enterprise must hold is
the amount of capital determined applying the stress test, plus an additional 30 percent to
provide for management and operations risk."

The following sections discuss the components of the stress test as proposed by OFHEO
in NPR2. These components include the benchmark loss experience, the stress test
economic environment, mortgage performance, commitments, counterparty credit risk,
Enterprise operations, and the calculation of the risk-based capital requirement.

Y 1d. at § 1361(a)(3)(A).
Bd,

1. at § 1361(8)(4).
1d. at § 1361(b)(2).

8 1d. at § 1361(c)(2).
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A. Benchmark Loss Experience

OFHEO selected the four-state region of Arkansas, Louisiana, Mississippi and Oklahoma
during the period 1983-1984 (ALMO) as the benchmark.” Freddie Mac concurs with
OFHEOQO' s methodology and selection of ALMO as the benchmark. However, we believe
that OFHEO must make corrections to the benchmark data before it can quantify
accurately the benchmark loss experience. Without such data adjustments, the benchmark
loss experience is overstated and does not “reasonably relate” the stress test credit losses
to the benchmark loss experience. We believe that OFHEO can make the recommended
data adjustments without repeating the benchmark selection process. Therefore, Freddie
Mac recommends that the benchmark data be re-weighted to better reflect the credit loss
experience of al four states in the region and that missing data be treated appropriately.

Background

OFHEO must establish a risk-based capital standard based on an economic stress test.® In
the stress test, an Enterprise must withstand simultaneously severe credit conditions and
extreme interest rate movements — an up-rate and a down-rate scenario — during a ten-
year period (“the stress period”).? The credit risk component of the stress test subjects
each Enterprise to large, sustained credit losses on mortgages that the Enterprise owns or
guarantees throughout the United States and requires OFHEO to “reasonably relate” the
nationwide stress test credit losses to aregiona loss experience. 1n so doing, the Act
requires OFHEO to identify a historical worst case regional credit |oss experience in
accordance with statutory requirements (the “benchmark” or the “benchmark loss
experience.”)

Specifically, the Act requires OFHEO to identify a benchmark with the highest rate of
default and severity of mortgage losses experienced during a period of at least two
consecutive years in contiguous areas of the United States that together contain at least
five percent of the total U.S. population, in comparison with such rates of default and
severity of mortgage losses in other such areas of the U.S. for any period of such
duration.? In addition, the Act directs OFHEO to “take into account appropriate
distinctions among mortgage product types, differences in seasoning and any other factors
that the Director [of OFHEQ] deems appropriate.”*

9 The terms “benchmark” and *benchmark loss experience” are not used in the Act. These are terms
used by OFHEOQ in its risk-based capital proposals, and by Freddie Mac throughout this Comment, to
mean the region and time period that meet the worst-case regional credit loss specifications in the Act.
See, e.g., NPR2 at 18090-91.

2 The Act §1361(a).

2d.

Z1d. at § 1361(a)(1).

B1d.at§ 1361(b)(1). The Act defines “mortgage product type” as a classification of one or more
mortgage products, “ as established by the Director” which have similar characteristics to certain listed
“products’ and adds “any other characteristics as the Director may determine.” 1d. at § 1361(d)(2). The
Act also defines “seasoning” to mean the change over time in the ratio of the unpaid principal balance of a
mortgage to the value of the property securing the mortgage as determined in accordance with an index
that meets certain statutory requirements of reliability and public availability. The Act § 1361(d)(1).
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OFHEO must make many decisions concerning methodology and assumptions when
establishing the stresstest. 1n making such decisions, Congress intended that OFHEO
choose methodologies recognized as valid by experts and, to the extent possible, make
assumptions that are historically based and internally consistent.** Experts familiar with
dataissues know that numerous biases, such as selection bias and missing data bias,
typically must be corrected before a data sample can be appropriately used.”

Proposal

In NPR1,”® OFHEO requested public comment on its proposed selection of a benchmark
(region and period) and on its estimation of the benchmark loss experience. OFHEO
selected the benchmark using historical loan level data from each Enterprise based on
mortgages originated from 1979 to 1993.% When selecting a benchmark, OFHEO made a
number of simplifying assumptionsin order to rank the vast number of possible
region/year combinations and to manage the range and complexity of mortgage data. For
example, OFHEO explains that it analyzed only losses on mortgages purchased or
guaranteed by the Enterprises in determining the worst regiona credit loss rate.
Moreover, rather than examining al types of Enterprise-owned or guaranteed mortgages,
OFHEO sdlected only data on standard,” single-family mortgages that the Enterprises
purchased without recourse. In so doing, OFHEO excluded data on other types of
mortgages.”®

In support of its choice of standard single-family mortgage data, OFHEO emphasized the
preponderance of such loansin the Enterprises’ portfolios, the homogeneity of the loans
and the fact that this loan data was available from both Enterprisesin all regions.®
OFHEOQ interpreted “year” as the year in which loan was originated and used only data on
loans purchased by an Enterprise within twelve months of origination.®* In support of this
approach in NPR1, OFHEO cited industry practice and noted data limitations of the
exposure year approach. In order to facilitate comparisons of datain different origination

# e H.R. Rep. No 206, 102d Cong., 1% Sess. 65 (1991)(“House Report”)(“ The Committee understands
that in developing the test, the Director will have to make many decisions concerning methodology and
assumptions. The Committee intends that any methodology chosen be generally recognized by experts as
valid and that any assumptions employed be, to the extent possible, historically based and internally
consistent. Further, the Committee intends that all such assumptions and methodology be devel oped
through the notice and comment rulemaking process.”)

% See e.g., Paul Biemer, Research Triangle Institute, Comments on the OFHEO NPR Regarding
Estimation of Default , Severity and Loss Rates (1996) (the “RTI Report”).

% OFHEO’sinitial notice of proposed rulemaking, 61 Fed. Reg. 29592 (June 11, 1996) (NPR1).

# NPR1 at 29600.

% OFHEO determined to use only Enterprise data on first lien, 30-year, fixed rate conventional mortgages
secured by single-family, one unit, detached, owner-occupied dwellings. NPR1 at 29597.

#|n NPR1, OFHEO explains that its data selection, “excludes other types of loans such as adjustable rate
and balloon mortgages and loans secured by other property types such as multi-unit and two-four unit
structures, condominiums, Planned Urban Devel opments (PUDs) and cooperatives.” NPR1 at 29600-01.
This approach also excluded data on adjustable rate mortgages and seasoned mortgages purchased by the
Enterprises and on Enterprise-quality mortgages that the Enterprise did not purchase.

*d.

%! |d. at 29602.
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years, OFHEO used ten-year default and severity rates.® OFHEO concluded that states
were the most logical and efficient geographic unit from which to construct and compare
benchmark regions and, therefore, defined “contiguous areas’ as al areas within a state or
group of two or more states sharing common borders.*

Mortgage loss rates are the product of default and severity rates.® For any group of
defaulted loans, OFHEO defined the “ severity rate” as the aggregate |osses on those loans
divided by the aggregate original principal balance of al loansin the group. For purposes
of ranking the state/year combinations for severity, OFHEO calculated Real Estate Owned
(REO) financing costs associated with properties acquired through foreclosure using the
average from 1982 though 1992 of the 12-month Federal Agency constant maturity
yield.®

After considering thousands of alternatives,* OFHEQ identified ALMO as the
benchmark.®” Once OFHEQ identified the ALMO benchmark, it used the same selection
of Enterprise data to estimate a benchmark credit loss experience. In NPR1, OFHEO
estimated a benchmark loss rate of 9.4 percent.® OFHEO acknowledged that this rate far
exceeds the typical loss rate, noting that the aggregate loss rate for the 48 states and the
District of Columbiafor all origination years from 1979 through 1985 was 2.1 percent.*

Discussion and Recommendations

In establishing a benchmark loss experience OFHEO first needed to develop a selection
methodology and to make certain assumptions in order to identify a benchmark out of
thousands of possible aternatives. After identifying a benchmark, OFHEO needed to
estimate the benchmark credit losses in order to “reasonably relate” the stress test credit
losses to this baseline benchmark loss experience.

In response to NPR1, Freddie Mac commented that ALMO could be a suitable benchmark
if certain adjustments to the benchmark data were made. Moreover, we agreed with
OFHEQ that the historical Enterprise data used by OFHEOQ is probably the most reliable
source of data on which to identify the benchmark. We concluded that OFHEO's
methodology for selecting the benchmark was reasonable and appropriate in
accomplishing this complex and time-consuming task. However, as discussed in our NPR1
comment, it is clear that OFHEQO' s initial benchmark |oss estimation was affected by
missing data, OFHEQ' s assumptions related to this missing data, data errors and other
data-related issues.

#|d. at 29602-03.

¥ |d. at 29597-98.

¥ OFHEO explains that although it had what it considered a sufficient amount of severity data, it did not
have such data on all defaulted loans. Id. at 29598.

*1d. at 29597 and 29603, n. 40. We note that OFHEO later used a different methodol ogy for calculating
such costs when developing its severity model.

®|d. at 29597.

¥ |d. at 29598.

#d.

#1d. The estimated loss rate in NPRL is four to five times worse than any nationwide experience.
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An unbiased baseline benchmark is necessary to calibrate OFHEQ' s statistical models of
mortgage performance and to reasonably relate the stress test credit losses to the
benchmark |oss experience.®

We recommend that OFHEO take into account certain data concerns and biases and make
appropriate adjustments as described below. Our analysis of the proposed stresstest in
NPR2 supports our earlier conclusionsin our NPR1 Comment. Without adjustmentsto
correct bias, the calibration of OFHEQO’ s proposed models of mortgage performance is
affected and the benchmark loss experience is overstated.

Re-weight data to reflect entire benchmark loss experience

The Act requires that the benchmark region be a* contiguous area”’ containing not less
than five percent of the total population of the United States.* OFHEO met this
requirement when it selected ALMO as the benchmark. However, OFHEO essentialy
estimated the benchmark loss experience on only two of the four states of ALMO.

OFHEO’' s method of weighting the benchmark data when selecting the benchmark uses
actual Enterprise purchases of mortgagesin ALMO. This method implicitly weights the
data by purchase volume. Using purchase volume creates bias in the benchmark loss
experience in two ways: 1) the distribution of Enterprise purchases of standard mortgages
across the benchmark states is quite different from the distribution of originations of
standard mortgages across the benchmark states and 2) the performance of mortgages
significantly varies across the four benchmark states.

In the data set used by OFHEO to estimate the benchmark 1oss experience only a small
portion of the loans are from Arkansas and Mississippi. The data set principally (89
percent) reflects the loss experience in only two states (Oklahoma and Louisiana).
Therefore, the benchmark data, if not adjusted, is based principally on two states
containing only 3.2 percent of the U.S. population and not on the entire benchmark region
of ALMO. Moreover, the Oklahoma and Louisiana credit loss experience was
significantly worse than the loss experience of Arkansas and Mississippi.

We recommend that OFHEO weight the Enterprise data for each of the ALMO
benchmark states by the number of conventional mortgages originated in that state when
estimating the credit |oss experience for the entire benchmark.

“ORTI Report, supra, at 4-14.
* The Act § 1361(a)(1).
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Use Freddie Mac swap data as a proxy for missing Fannie Mae swap
program data

Freddie Mac and Fannie Mae have two types of mortgage purchase programs — a cash
program and a swap program. Freddie Mac collected and recorded historical loan level
datafor the benchmark period on both its cash and swap programs. Fannie Mae collected
and recorded historical data for the benchmark period only for mortgages purchased under
it cash program.

For purposes of identifying the benchmark, OFHEO responded to this missing data by
basing Fannie Mag' s loss rate only on Fannie Mag' s cash program performance. In other
words, OFHEO assumed that Fannie Mae |oans purchased under the “swap” or “MBS’
program behaved identically to Fannie Mae loans purchased under their “cash” program.
In fact, Freddie Mac’ s experience suggests that, at that time, swap program loans
performed significantly better than cash program loans.”> The performance difference may
have been due to different types of lenders. OFHEQO’s treatment of the missing Fannie
Mae data creates bias when estimating the credit losses in the benchmark.

We recommend that OFHEO compare mortgages purchased under Fannie Mag' s swap
program with mortgages purchased under Freddie Mac’s swap program. Therefore, we
recommend that OFHEO look to the performance of mortgages purchased under Freddie
Mac’'s swap program as a proxy for missing data on Fannie Mae swap-program
mortgages.®

Adjust for missing Fannie Mae pre-1987 severity data

OFHEOQ lacks loss severity data on Fannie Mae REO properties sold prior to 1987
because Fannie Mae did not collect or record such data. In addressing this missing datain
its benchmark identification process, OFHEO assumed that missing pre-1987 Fannie Mae
loss severity datawere similar to Fannie Mag' s post 1987 severity data for REO
properties. While it may be appropriate for OFHEO to make this assumption for purposes
of identifying the benchmark, this assumption introduces bias into OFHEQ' s estimate of
benchmark credit |osses.

OFHEQ' s assumption significantly overstates loss severities. Based on Freddie Mac data
we know that there is a significant difference between the loss severities of Freddie Mac's
REO sdles before and after 1987. House prices began a declining trend in the early 1980s
which continued through the latter part of the 1980s. Mortgages that did not default until
1989 or 1990 were likely to have a greater property loss than loans that defaulted soon
after origination.

We recommend that OFHEO adjust for the missing Fannie Mae severity data, in
accordance with Table 1 of the RTI Report, before drawing inferences about the severity
experience for mortgages in the benchmark.*

* See RTI Report, supra, at 8. While this difference in performance was true at that time, today loan
performance in the swap and in the cash programsis similar.
43
Id.
“ See RTI Report, supra, at 12
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Adjust for Fannie Mae’s loss rates due to factors unrelated to credit risk

Asdiscussed in Freddie Mac’s NPR1 Comment, we have reservations about the validity of
the Fannie Mae loss ratesin ALMO for the 1983-1984 originations. Fannie Mage' s credit
losses are 70 percent higher than Freddie Mac’s credit losses. This huge disparity strongly
suggests that those Fannie Mae credit |osses are the result of bad data or factors unrelated
to generic credit risk such as the disproportionate effect of afew outlier sellers.

We recommend that OFHEO consult with Fannie Mae on those loss rates and then make
appropriate adjustments before estimating the experience of mortgages in the benchmark
time and region.

Recommended adjustments do not require a new benchmark selection

In NPR1, OFHEO selected the ALMO benchmark but did not make adjustments to
correct data bias before it estimated the benchmark loss experience. Data adjustments
such as those recommended by Freddie Mac are recognized by experts. We believe these
adjustments do not require OFHEO to go back through the arduous and time-consuming
process of benchmark identification. OFHEQ recognized implicitly that it could make
adjustments to the benchmark data when it used one methodology to calcul ate asset
(REO) funding costs in ranking the regions for loss severity in NPR1 and another
methodology when it modeled severity.

There is no reason to expect that the recommended adjustments for data bias would be
substantially different for another possible region. Any region that OFHEO could have
selected pursuant to its methodology is likely to have been an outlier or atypical region
with data problems or quirks requiring adjustment. Moreover, there is no reason to
expect that the unbiased credit loss rates for the worst regions would vary by large
amounts — there would be only marginal differences. Any such marginal difference
would be far less than the difference between the benchmark loss rate that OFHEO has
initially identified and the more accurate benchmark loss rate that would result from the
adjustments. Further, if after correcting for the identified biases, another region appeared
to have adightly higher loss rate, it is likely that the new benchmark would have
additional data biases not already identified. Thus, it is reasonable for OFHEO to select
the benchmark based on available uncorrected data and then to make corrections before
applying the benchmark.
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B. Stress Test Economic Environment

The risk-based capital standard of the Act requires that the Enterprises hold capital
sufficient to withstand ten years of extreme economic conditions in terms of mortgage
credit risk and interest-rate risk. The credit risk component of the stress test assumes that
the worst credit losses ever experienced in aregion occur nationally. The interest-rate risk
component tests both extreme increases and decreases in rates; whichever requires more
capital isused. On top of capital required to withstand these stresses, the Act requires
additional capital to cover management and operations risk. Specifically, the capita
required for management and operations risk is 30 percent of the capital required for
interest-rate risk and credit risk.* Capital required to withstand the stress testsis that
amount of capital required to cover losses net of gains over the ten years such that total
capital is never negative over the ten-year period.

The Act specifies the exact behavior of the ten-year constant maturity Treasury (CMT)
yield over the ten-year stress period for both the up-rate stress (when interest rates rise)
and the down-rate stress (when interest rates decling).” The interest-rate shocks depend
on the current level of rates and the recent behavior of interest rates. Generally speaking,
the yield on the ten-year CMT may rise by as much as 600 basis points in the up-rate
stress test and fall by as much as 600 basis points in the down-rate stress test. The
interest-rate shocks occur over the first year of the stress period and the new level of rates
is then maintained over the remaining nine years. The Act specifies that other Treasury
yields will change relative to the ten-year CMT “in patterns and for durations that are
reasonably related to historical experience and are judged reasonable by the Director [of
OFHEOQ].”* The Act does not specify the behavior of non-Treasury interest rates.”
Instead, the Act requires that characteristics of the stress period not specified by the Act
be determined by OFHEO on the basis of available information to be most consistent with
the stress period.”

The Act specifies that credit losses on mortgage loans be reasonably related to those
experienced in a contiguous region making up at least five percent of the U.S.
population.® The Act further requires that credit |osses be reduced to account for the
higher level of expected inflation when interest rates increase by more than 50 percent.>
Higher inflation would affect credit losses through property values. As property values
rise with inflation, the probability that a mortgage will default declines and the loss
experienced by an Enterprise in the event a mortgage defaults also declines. Thus, stress
test credit losses depend on economic factors such as house prices which affect single-

* The Act § 1361(c)(2).

“®1d. at § 1361(a)(2).

“"1d. at § 1361(a)(2)(D).

“8 Treasury rates and non-Treasury rates — including, e.g., Enterprise borrowing rates and mortgage rates
— are necessary to determine the cash flows of financial instrumentsin the Enterprises’ portfolios over
the ten-year simulation.

* The Act § 1361(b)(2).

0 |d. at § 1361(a)(1). See also Benchmark Loss Experience.

L 1d. at § 1361(a)(2)(E).
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family mortgage performance and rent and vacancy rates which affect multifamily
mortgage performance.

The following sections discuss the factors that make up the stress test economic
environment as proposed in the NPR2. They include interest rates and property values,
specifically, the Treasury yield curve, non-Treasury interest rates, Enterprise borrowing
rates, single-family house prices, the dispersion of single-family house prices, and
multifamily rents and vacancies.
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I.  Treasury Yield Curve

The stress test subjects the Enterprises to both increasing and decreasing interest-rate
scenarios, and the capital requirement is based on the scenario that requires more capital.
OFHEO has proposed that the Treasury yield curve be flat in the up-rate scenario and
steeply upward sloping in the down-rate scenario. A flat yield curve over an extended
period of timeisinconsistent with historical data, which indicate that the yield curveis
normally upward sloping and that it will quickly return to its normal shape following an
interest-rate shock. In addition, aflat yield curve overstates the costs of refunding short-
term debt, artificialy increases the discount rate used to determine the stress test
requirement for management and operations risk, produces unredlistically low predictions
of prepayments and misstates the value of an Enterprise’s basis swaps. Therefore, Freddie
Mac recommends that the long-run average shape of the yield curve be used in both the
up-rate and the down-rate stress tests.

Background

The Act sets two interest rate scenarios based on the movements of the ten-year CMT yield.
Instead of specifying the shape of the yield curve during the stress period, the Act requires
that other Treasury yields “change relative to the ten-year CMT vyield in patterns and for
durations that are reasonably related to historical experience and are judged reasonable by
the Director.”*

The shape of the Treasury yield curve is an important stress test parameter because it
significantly affects an Enterprise’ s capital requirement generated by the stresstest.®® The
Act gives specific guidance on the shape of the yield curve, requiring that it be reasonably
related to historical experience.”

While the shape of the Treasury yield curve can affect an Enterprise’ s capita in many
ways, four effects of the yield curve shape are highly significant. First, the shape of the
yield curve affects funding costs associated with replacement of short-term debt.
Specificaly, if theyield curve is assumed to be flat, short-term debt that matures during
the stress period must be replaced at a higher rate than if the yield curve had atypical
upward slope.® Second, the shape of the yield curve affects OFHEQO' s discounting
calculations, which in turn, affects the capital that the Enterprises must hold for
management and operations risk. Third, the shape of the yield curve affects assumed
prepayment rates. In general, aflatter yield curve will ow predicted prepayments,

*2The Act § 1361(a)(2)(D).

¥ OFHEO notes that the security yields not specified in the Act “will have potentially substantial and
pervasive effects on the Enterprises during the stress period.” NPR2 at 18146.

> The Act § 1361(a)(2)(D).

*The yield curve is said to slope upward when short-maturity CMT yields are lower than the longer-
maturity CMT yields, e.g., when the three-month yield is |ess than the one-year CMT yield, which in turn
isless than the ten-year yield, and so on. Historically, theyield curveis generally observed to be upward
sloping. A common explanation for this phenomenon is that investors usually have shorter investment
horizons and require a premium to hold longer-term bonds. This premium results in long-term yields
being higher then short-term yields on average.
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distorting estimates of future Enterprise cash flows. Finaly, aflat yield curve will
overstate or understate the risks associated with an Enterprise’s “basis swaps.”

Proposal

NPR2 proposes that the CMT yield curve should be flat across al maturities in the up-rate
scenario® and be steeply upward sloping (from short maturities to long maturities) in the
down-rate scenario.”” For both scenarios, the yield curve adjusts from the level just
preceding the stress period to the proposed shape over the first 12 months of the stress
period in equa monthly increments. NPR2 explains that OFHEO *“based its selection of
yield curves on an examination of historical data on Treasury yields,”*® adding that “[t]he
pattern of relatively flat yield curve slopes after interest rate increases and steep yield curve
slopes after interest rate decreases is consistent with the data.” >

Discussion

Proposed yield curves are not reasonably related to historical experience

The historical record contains no instances of shocks to the ten-year CMT rate that are as
severe or as permanent as those specified by the Act. The maximum increase in the ten-year
CMT yield over any 12 month period between 1977 and 1999 is 45 percent, far less than the
75 percent increase generally required by the Act. The maximum decrease observed during
any 12 month period between 1977 and 1999 is 36 percent, in comparison to the 50 percent
decrease generally required by the Act. Accordingly, our review of historical datareveals
nothing directly comparable to either stress scenario.

While OFHEO recognizes that “[a]t no time during the past 40 years have ten-year CMTs
changed as greatly as required by the stress test,”® it specifies the path of the yield curvein
the up-rate and down-rate scenarios based on the analysis of yield curve data from 1956 to
1996. Asan example, NPR2 provides an analysis of the slope of the curve between six-
month and ten-year CMT yields. Inits effort to adhere to the letter of the Act, OFHEO
analyzes changes in rolling nine-year averages of the ten-year CMT vyield relative to the
preceding nine-month average and compares these changes to rolling nine-year averages of
the 6-month CMT yield relative to the ten-year CMT yield. This comparison leads OFHEO
to conclude that in the up rate stress test the six-month CMT yield and the ten-year CMT
yields should be equdl (i.e., the yield curve should be flat).

There are two obvious difficulties with thisanalysis. First, the 1959 to 1996 sample has
only four independent nine-year periods. Consequently, rolling nine-year averages (of which
there are many) do not provide much additional information.* Second, it is generally
misguided to project a path of the yield curve based on the analysis of nine-year averages
because paths, by definition, are dynamic, while averages are static. Averaging smoothes

* NPR2 § 3.3.3.3.2.

>1d. at §3.3.3.3.1.

3 1d. at 18147.

*1d. at 18148.

g,

® This difficulty is acknowledged by OFHEO. 1d. at n.148.
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over the dynamicsin time series data and thereby discards precisely the information that is
most relevant for specifying a path.

Given thislack of adirect historical precedent, it is necessary to employ careful dynamic
economic analysis to infer what is reasonably related to historical experience. Freddie Mac
commissioned a study® by aleading scholar on interest rates, Professor John Campbell of
Harvard University, to examine the probable behavior of the yield curve based on the
historical evidence given the stress paths of the ten-year CMT yield as defined by the Act.®
The econometric analysis reported in the study concludes that large and permanent interest
rate shocks as specified in the Act would have little impact on the long-run shape of the
yield curve. The Campbell Study indicates that while one might expect temporary
narrowing of the spread between the long and short end of the yield curve in the first year of
the up-rate scenario, the yield curve would revert rapidly to its long-run shape, which is
upward sloping.* The study suggests that aflat or inverted yield curve is not the normal
shape and that the yield curve would not take such a shape following alarge and permanent
shock to the ten-year CMT rate.

Table 1 and Chart 1 below show the average shape of the yield curve over the period 1980
101999.%

Maturity 1 mo.|2mo.[{3mo.[6mo.| Lyr. | 2yr. [3yr.|5yr. [10yr.[20 yr.|30 yr.

Average CMT-Yields 6.69 | 6.98 | 6.95 | 7.05 | 7.64 | 8.05 | 8.22 | 8.47 | 8.74 | - | 8.89
1980 -1999

Historical Shape 0.77 | 0.80 | 0.79 | 0.81 | 0.87 | 0.92 | 0.94 | 0.97 | 1.00 |1.01%¢| 1.02

(Yield/10-year CMT)

Shape Proposed in 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Up-Rate NPR2

Shape Proposed in 0.68 [ 0.72 ( 0.74 | 0.77 | 0.80 | 0.87 | 0.90 | 0.95 [ 1.00 | 1.06 | 1.03
Down-Rate NPR2

Table 1: Long-Run Average and Proposed Shape of CMT Yield Curve e

62 4The Yield Curve and Proposed Stress Tests for Freddie Mac” (1998), by John Campbell, Otto Eckstein
Professor of Applied Economics, Harvard University (the “Campbell Study”). The Campbell Study is
attached as Appendix 3.

% e H.R. Rep. No 206, 102d Cong., 1% Sess. at 65 (1991) (“House Report”) “The Committee intends
that any methodology chosen be generally recognized by experts as valid and that any assumptions
employed be, to the extent possible, historically based and internally consistent.”

% See cover letter from John Campbell, dated May 5, 1998, summarizing the Campbell Study (attached as
Appendix 3).

® The average yield curve was obtained by averaging CMT yields of each of the following maturities: one-
month, two-month, three-months, six-months, one-year, two-years, three-years, five-years, ten-years and
30-years.

8 This ratio was interpolated because the 20-year CMT yield is not a continuous series from 1980-1999.
The Treasury stopped issuing 20 year bonds in 1986 and the series is unavailable between 1986-1993.
Because of this discontinuity, we chose to interpolate the 20 year/10 year ratio. See the Federal Reserve's
website for details (http://www.federareserve.gov/rel eases/H15/data.htm).

® The information in Table 1 was provided by Data Resources Incorporated (DRI).
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Average CMT Yield Curve 1980-1999
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Chart 1: Average Yield Curve 1980-1999

In view of the evidence and the analysis provided by Professor Campbell, Freddie Mac
believes that the yield curve would revert to its long run average shape following large
interest-rate shocks. OFHEQ' s proposed flat yield curve in the up rate stress test
represents an extremely unlikely prediction of yield curve behavior that cannot be said to
be “reasonably related to historical experience.” The shape of the proposed yield curvein
the down-rate scenario, while somewhat more reasonable, is steeper than historical
experience would predict.
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A flat yield curve in the up-rate stress test imposes capital requirements
unrelated to risk

By adopting an inaccurate assumption about the shape of the yield curve in the up rate
scenario, OFHEO subjects the Enterprises to artificial stresses that affect their capital
requirements in amanner unrelated to their actual risks. The proposed approach
mismeasures risk in four principal areas. First, aflat yield curve assumes that short-term
debt will be replaced at a higher interest rate than would exist under a more probable
upward sloping yield curve, thereby distorting estimates of an Enterprise’ s refunding costs.
Second, an assumed flat yield curve resultsin a higher discount rate than an upward sloping
yield curve, directly increasing an Enterprise’s capital requirement for management and
operationsrisk. Third, aflat yield curve resultsin slower prepayments in the up-rate
scenario and consequently distorts estimates of cash flows that the Enterprises will receive
during the stress test. Finaly, aflat yield curve assumption tends to misestimate the value of
an Enterprise’ s basis swaps. Each of these difficulties associated with the flat yield curve
assumption is discussed in greater detail below.

Refunding costs

A flat yield curve in the up-rate scenario is likely to overstate the costs that an Enterprise
would actually face when refunding its short-term debt. As an example, suppose that at the
start of the stress test, an Enterprise has short-term debt that is due to mature one year in
the future. Further suppose that one year into the stress test, the ten-year CMT yield is 12
percent. If theyield curveisassumed to be flat, the maturing short term debt will be
replaced at 12 percent plus the specified spread for the Enterprise’s funding rate. On the
other hand, if the yield curve is assumed to have a typical long-run upward slope, the short-
term CMT rate would be 9.8 percent. Thus, an assumption of a more reasonable yield curve
slope produces a more realistic estimate of actual funding costs.

Discount rates

A flat yield curve assumption produces a higher discount rate in the up-rate scenario than
would an upward sloping yield curve, which would require an Enterprise to hold more
capital to cover its management and operations risk. NPR2 uses the six-month CMT asa
basis for the discount rate in months where an Enterprise is characterized as a net
investor® for purposes of calculating its risk-based capital requirement.* Specificaly,
OFHEO sets its discount factor for such months as follows:

_ é (1— Effective Tax Rate) * 6month Treasury yield U
monthly discount factor = &+ a

8 2 G

A flat yield curve will produce a higher discount rate in comparison to an upward sloping
yield curve because, with aflat curve, the six-month Treasury yield will equal the ten-year
CMT yidd.

®1n general, an Enterprise is a net investor when its net cash flow is positive; it is a net borrower when
its net cash flow is negative.
®NPR2 §3.12.3,
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In months where an Enterprise is characterized as a net borrower, NPR2 uses the six-
month Federal Agency Cost of Funds as the basis for the discount rate.”® Specificaly, the
discount factor for such monthsis:

. a®month Federal Agency Cost of Fundsijgé

é

é1+(1— Effective Tax Rate) g > 5u
monthly discount factor = € u

é 1- |(1- EffectiveTax Rate) 00025 L,‘

where the factor .00025 (2.5 basis points) represents the Enterprise’ s administrative costs
of issuing short term debt when it is a net borrower.

Because the six-month Agency Cost of Fundsistied to movements in the six-month
Treasury yield, aflat yield curve assumption should result in a higher discount rate
compared to an upward sloping curve.” The higher the discount rate, the lower isthe
discounted value of the future projected capital. The capital that an Enterprise must hold
for management and operations risk is directly related to the difference between starting
capital levels and future projected levels. Thus, the assumption of aflat yield curve
artificially increases an already conservative requirement for management and operations
risk.

Prepayments

In generd, aflat yield curve slows down expected prepayment rates. When yield curves are
flat, a homeowner might expect rates to remain stable or decrease and might delay
prepaying an existing mortgage and obtaining a new one. On the other hand, when yield
curves are upward sloping, a homeowner might expect rates to rise and will be more likely
to prepay an existing mortgage and take out a new mortgage. Furthermore, if the yield
curve is upward sloping, adjustable rate mortgages with lower initial rates are available,
providing afurther incentive for homeowners to prepay existing mortgages. Accordingly,
prepayment rates are likely to be unredistically low with aflat yield curve. Assuming
prepayments that are too low distorts the measure of the risk in a mortgage portfolio. For
example, interest-only strips would gain too much value in the up-rate stress test and
principal-only strips would lose too much value. Again, the unredistic flat yield curve
assumption distorts the actual risks that an Enterprise faces in the up-rate scenario and
violates the general principa that capital should be tied to risk.

Basis swaps

A basis swap is a swap in which an Enterprise makes or receives payments depending on
how much the yield curve deviates from expectations. Thistype of swap alows an
Enterprise to swap one floating rate for another based on a notional amount. For example,
an Enterprise may agree to pay the floating six-month CMT rate plus a spread at six-month
intervals and receive the floating ten-year CMT rate on a notional amount of $100 million.
The payments exchanged under such a swap are sensitive to the slope of the yield curve, and

|d. at 18299-300.
™ Thereis, of course, asmall amount of uncertai nty associated with this conclusion because it is possible
for the six-month Federal Agency Cost of Funds to become decoupled from the six-month Treasury yield.
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by assuming a dope of the yield curve different from historical averages, OFHEQO' s proposal
misestimates the value of ayield curve basis swap.

If the yield curve is assumed to be flat (or flatter than expected), then the difference between
the short rate and the long rate is expected to be zero (or smaller than expected) and the
value of the basis swap described above will be significantly negative.”” Because the average
shape of the yield curveis upward sloping and the stress scenario assumes aflat yield curve,
this basis swap will be undervalued. Alternatively, a swap to receive the floating six-month
CMT rate and to pay the floating ten-year CMT rate will be overvalued. Depending on the
swap terms, aflat yield curve will over- or under-state risks.

Recommendation

Freddie Mac recommends that the yield curve retain its long run average historical shape
during the course of the both the up-rate and down-rate stress tests. The slope of the
yield curves in both the up-rate and down-stress tests should be based on the following
table of historical averages.

Maturity 1mo.[2mo.[3mo.[6mo.| 1yr. | 2yr. | 3yr. | 5yr. | 10 yr.| 20 yr.| 30 yr.

Recommended 0.77 { 081 | 081|082 | 089 093|095 | 097 | 1.00 | 1.01 | 1.02
Slope
Table 2: Recommended Shape of Treasury Yield Curve (as Ratio of 10-Year CMT Yield)

In summary, while we express our concern regarding the proposed shape of the yield
curve in NPR2, we agree with the proposal that the yield curve should move to this shape
from pre-stress period levels in equal monthly increments over the first 12 months of the
stress period. Asthe Act does not have the ten-year CMT rate move after month 12, the
shape of the yield curve should not change after month 12 either.

The Campbell Study, based on analysis of historical experience, suggests amore
complicated dynamic that would depend in part on the shape of the yield curve before the
start of the stress period. However, given that the Act specifies that the ten-year yield
does not change after the first 12 months of the stresstest, it is a reasonable simplification
to assume the same about the other yields. A more complicated specification, where the
yield curve was sometimes steeper and sometimes less steep during the stress period,
would not better capture risk. Furthermore, such a complication would limit the ability of
the Enterprises to forecast their capital requirements.

2 The value of the swap depends not only on the expected difference between the two rates in the future
but also on their relative volatilities.
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ii.  Non-Treasury Interest Rates (Spreads)

OFHEO proposes to project stress period yields of 19 non-Treasury interest rates using
complex time-series ARIMA models.” Freddie Mac believes that ARIMA models are not
well-suited to project these interest rates because the models do not fit historical data well.
Asaresult, OFHEQO' s proposed approach for modeling non-Treasury interest rates could
mask or exaggerate actual risks. In addition, the proposed ARIMA models would be
difficult to incorporate into Enterprise capital management and compliance systems and
would hamper Enterprise innovations. Therefore, Freddie Mac recommends that non-
Treasury interest rates be based on the average spread between those rates and their
corresponding Treasury rates over the past two years.

Background

A significant portion of the Enterprises asset and liability payments are based on non-
Treasury interest rates, such as the London Interbank Offered Rate (LIBOR) and Agency
Cost of Funds.” These interest rates are integral to the Enterprises’ cash flows, and any
comprehensive stress test of the financial soundness of the Enterprises must make
assumptions concerning the behavior of such non-Treasury rates during the stress period.
An inaccurate specification of non-Treasury rates could result in a distorted assessment of
an Enterprise’ s exposure to changes in interest rates and mortgage credit risks.

Because the Act only specifiesinterest rate shocks to the ten-year CMT during the stress
period,” it was necessary for OFHEO to project interest rates that are relevant to the
businesses of the Enterprises. The Act requires that OFHEO determine unspecified
characteristics of the stress test (such as non-Treasury interest rates) consistently with the
stress period, on the basis of available information.” As described below, NPR2 proposes
to project non-Treasury interest rates through the use of ARIMA models.

On October 1, 1999, Freddie Mac provided Preliminary Comments on OFHEQO'’ s Proposed
Approach to Projecting Non-Treasury Interest Rates (Preliminary Comments). The
Preliminary Comments, which are attached as Appendix 2 to this Comment, contain an
extensive analysis of the proposed use of ARIMA models, concluding with a
recommendation that OFHEO replace the ARIMA approach with a two-year rolling average
to project differences between non-Treasury and Treasury interest rates. The Preliminary
Comments are summarized in the following paragraphs. However, Freddie Mac hereby
incorporates by reference al of the Preliminary Comments into this Comment. In addition,
Freddie Mac presents at the end of this section a further comment and recommendation not
included in the Preliminary Comment concerning historical data sources used to project non-
Treasury interest rates.

" ARIMA is an abbreviation for Autoregressive Integrated Moving Average.

™ While Freddie Mac and Fannie Mae are not agencies of the Federal government and are, in fact,
private, shareholder-owned corporations, we conform to market and industry conventionsin this
Comment by referring to the Enterprises’ borrowing rates as the “ Agency Cost of Funds.”

> See the Act § 1361(a)(2).

©1d. at (b)(2).
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Proposal

NPR2 proposes to project stress period levels of yields on non-Treasury interest rates and
indices by applying 19 separate ARIMA time series models, one for each interest rate. An
ARIMA model projects anon-Treasury interest rate for each month of the stress period
based on information such as the historical average for that interest rate and recent month-
to-month changes in that interest rate. On any given date, the ARIMA model projections
use the recent history of an interest rate, plusits longer term historical patterns, to specify
how that interest rate might behave in a stress test initiated on that date.

NPR2 explains the ARIMA models would estimate values during the stress period based
on historical percent spreads to yields on Treasuries of comparable maturities. NPR2
further explains that such ARIMA models “capture the average historical relationships
between specific [Treasury] and non-Treasury interest rates.””

Discussion
ARIMA models are poor predictors of non-Treasury interest rates

As discussed in depth in the Preliminary Comments, the proposed use of ARIMA models
is poorly suited to the objective of projecting non-Treasury interest rates during the stress
period. Accordingly, an ARIMA modeling approach does not meet the statutory
obligation that non-specified stress period characteristics be consistent with the
characteristics specified in the Act and does not adequately tie capital requirements to risk.

To summarize some of the observations made in the Preliminary Comments, many of the
ARIMA models do not fit historical datawell, in part because some historical data exhibit
changes in behavior that ARIMA models cannot capture, and in part because the proposed
ARIMA methodology ignores relationships among different interest rates. Furthermore,
the ARIMA modelsin many instances will introduce errors into interest-rate projections.
These errors exist because OFHEO' s proposed ARIMA models miss important changes
that occurred in the behavior of non-Treasury interest rates in the 1980s, aswell as
because the proposed models extrapolate recent interest rate trends by assuming that these
trends will persist for the ten-year stress period. These errors ultimately can produce
erratic changes in an Enterprise’s capital requirement that are unrelated to risk.

Additional errors are introduced because the proposed ARIMA processes consider each
non-Treasury rate separately, leading to predicted relationships among rates that are
haphazard, counter-factual and highly sensitive to small variationsin individual rates. A
stress test that relies on these projected rates is likely to generate estimates of significant
and arbitrary gains or losses, distorting basis risk and other types of risk.

Implementation difficulties

Freddie Mac observes in the Preliminary Comments that the proposed ARIMA models
would hinder incorporation of the capital requirement into the capital management and
compliance systems of an Enterprise. Freddie Mac’s principal objections are summarized
below.

T NPR2 at 18149.
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First, fluctuations in the capital requirements resulting from the proposed ARIMA models
would be difficult to predict, verify and explain. Because the ARIMA models will cause
the stress test to include arbitrary gains and losses that have no discernible relationship to
an Enterprise’ s true interest rate and mortgage credit risks, forecasting and managing
capital would be extremely difficult.

Second, the use of ARIMA models would make capital requirements overly sensitive to
data discrepancies. ARIMA models can be extremely sensitive to the level of precision of
the historical datathat is used in the models. If the available data are not accurate — asis
true for a significant amount of the historical datathat would be used to project the 19
non-Treasury interest rates — the estimation and projection of the ARIMA models will
not be reliable. This unreliability further contributes to the difficulties that an Enterprise
would have forecasting and managing its capital requirements under the proposed
approach.

Finaly, the coefficients for the ARIMA models in the proposed approach would have to
be re-estimated each quarter. The quarterly re-estimation represents a significant task and
would consume resources at both OFHEO and the Enterprises that could be better
employed at monitoring and managing risk. In addition, any instability in stress test results
that is induced by the re-estimation process would further complicate the process of
verifying and explaining capital requirements.

Accommodating innovation

In the Preliminary Comments, Freddie Mac describes how NPR2' s proposed approach for
projecting non-Treasury interest rates would hamper innovation to the extent that either
Enterprise introduces a product that references arate not currently included among the 19
rates specified. Under such circumstances, an Enterprise would be unable to gauge the
effect of such new product on capital requirements until OFHEO studied and published a
lag structure for the new rate’'s ARIMA model. In addition, OFHEO would have to
commence a rulemaking procedure to amend its capital rules to add the new rate. These
results adversely affect the Enterprises’ business and are contrary to OFHEQO' s stated
goals that the stress test be “flexible enough to address innovation.”

Recommendation

Freddie Mac recommends that OFHEO project stress-period non-Treasury interest rates
using a simple two-year rolling average method rather than using ARIMA models. This
technique is described in greater detail in the Preliminary Comments. The two-year rolling
average method produces less erratic interest rate projections — and, hence, less erratic
capital requirements. However, this method should not, on average, either increase or
decrease an Enterprise’ s required capital in comparison to the ARIMA method. Some
additional advantages of the two-year rolling average method in comparison to the proposed
ARIMA approach include:

It isin accord with the requirements of the Act in as much as non-Treasury interest rate
projections will be consistent with the specified characteristics of the stress period.

It issimpler and less costly to implement — both for OFHEO and for the Enterprises —
yet it achieves a comparable state of refinement with less distortion of risk.
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It would better accommodate innovation.
It is not sensitive to software choices.

It would reduce OFHEQO'’ s documentation challenges by reducing the likelihood that
rulemaking amendments would be necessary.

It is preferable to any attempt to refine the ARIMA models, which would be likely to
exacerbate implementation problems without better tying capital to risk.

Additional discussion and recommendation

Since preparing the Preliminary Comments, Freddie Mac has conducted further analysis on
the appropriate methodology for determining non-Treasury interest rates. Asaresult of
this analysis, Freddie Mac would like to offer the following additiona comments
concerning the use of historical data sources.

Any approach for projecting interest rates that relies on historical information by necessity
requires access to accurate and reliable historical data sources.” In the case of certain
interest rates, satisfactory data are readily obtainable. However, historical data concerning
other interest rates — particularly rates that have limited applications outside of the
activities of the Enterprises — are inconsistent in terms of quality and availability.”

The use of inaccurate or unreliable data in the projection of interest rate spreads can distort
substantially the Enterprises’ capital requirements. It would be impossible, of course, to
project a non-Treasury interest rate during the stress test to the extent that historical data
concerning that rate is no longer available.

In order to resolve these dataissues, Freddie Mac recommends that OFHEO should develop
requirements for the stress test to ensure that only reliable and relevant historical interest
rate data are used — irrespective of the methodology that OFHEO selects to project non-
Treasury interest rates during the stress period. Freddie Mac tracks certain critical rate
spreads — such as the LIBOR-Agency spread — very carefully, using actual transaction
prices in instances where information from third-party sourcesis likely to be inaccurate or
unreliable. We believe that OFHEO should be as careful in specifying sources for historica
non-Treasury indices. In addition, OFHEO should take care to ensure that calculations of
spreads between a non-Treasury interest rate and a Treasury interest rate are done so that
the two series are calculated in the same manner (e.g., either using monthly averages for
both or month end rates for both, but not a combination).

Furthermore, Freddie Mac recommends that OFHEO develop a process to provide back-up
historical data on non-Treasury interest rates to be used in the event that data concerning
such rates are no longer available from their normal sources. Ideally, this process should
simply require that the Enterprises rely on historic interest rate data from commonly

"8 Freddie Mac' s proposed two-year averaging approach for projecting non-treasury interest rates also
requires accurate and reliable historical data sources. Accordingly, these comments are relevant even if
OFHEQ replaces its proposed ARIMA approach with another methodology that also relies on historical
data.

" For example, Data Resources Incorporated (DRI), awell regarded source of interest-rate data, recently
stopped providing Agency Cost of Funds data.
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available and accepted sources, such as the Federal Reserve. In instances where such
information is not available, each Enterprise should be permitted to rely on its own data
sources and tabulations, subject to adequate back-up documentation and verification by
OFHEO. We would be pleased to work with OFHEO and to provide any additional
information that OFHEO might need to implement these recommendations.
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iii.  Enterprise Borrowing Rates

OFHEO proposes to add a 50 basis point risk premium to Enterprise borrowing rates
during the final nine years of the stresstest. Freddie Mac believes that no relevant
historical data support such an additional charge. In fact, Freddie Mac's analysis of
historical data suggests that past increases in Enterprise borrowing costs associated with
credit events have been accompanied by comparable increases in other interest rates and
have disappeared within two years. Accordingly, OFHEO'’s proposed risk premium
substantially overstates stresses to the Enterprises. In addition, the proposed risk premium
isinconsistent with other elements of the proposed stresstest. Therefore, Freddie Mac
recommends eliminating the 50 basis point risk premium.

Background

A risk premium is an addition to borrowing rates that develops in capital markets when
lenders perceive additional risks associated with particular borrowers or categories of
borrowers. NPR2 proposes to add a 50 basis point risk premium to Enterprise borrowing
costs during the final nine years of the stress period. Thisrisk premium isintended to
account for the increased borrowing costs that the Enterprises would experience as lenders
perceive that stressful conditions have made Enterprise debt inherently riskier. By
increasing the Enterprises’ borrowing costs during the stress period, the proposed risk
premium increases the amount of capital that an Enterprise must have at the start of the
stress period.

Proposal

NPR2 states, “ The stress test adds a 50 basis point credit spread to the federal agency cost
of funds index to project Enterprise borrowing costs for the last nine years of the stress
period.”® To justify this additional charge, NPR2 indicates that, following one year of
stressful conditions, “market values of the Enterprises’ assets, liabilities, and derivatives
contracts would fully reflect the effects of the interest rate shock and some of the credit
quality deterioration of the stresstest.”® The proposal further notes that “[i]nvestors would
be aware of these changesin market value and adjust their evaluations of the Enterprises
financial health accordingly.”®

OFHEOQ explains the proposed 50 basis point risk premium by noting both that the
Enterprises likely would be subject to dividend restrictions for the fina nine years of the
stress period and that Fannie Mae and the Farm Credit System experienced borrowing risk
premiums during financial crises during the 1980s.®* However, NPR2 also acknowledges
that “[a]fter one year of stress test conditions, the Enterprises might appear strong based on
accounting measures of earnings and net worth.”®

% NPR2 § 3.3.35.
8 1d. at 18149.
814

8d. at 18149-50.
4. at 18149.
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Discussion

The proposed risk premium, which applies only to Enterprise borrowings for the final nine
years of the stress period, is not consistent with empirical evidence and is not consistent with
the operation of capital markets. As proposed, the risk premium is inconsistent with other
components of the stress test and does not effectively tie an Enterprise’s capital requirement
to its actual risk exposure. In sum, the proposed risk premium is an arbitrary addition to the
interest rate shocks specified by the Act and should not be included as part of the stress test.

The proposed risk premium is not “most consistent with the stress period
based on historical information”

Because it is not a specified stressin the Act, NPR2' s proposed 50 basis point risk
premium is an additional characteristic of the stress period that, pursuant to the Act should
be “determined by the Director, on the basis of available information, to be most

consistent with the stress period.”® The historical record, however, contains little
evidence to predict the precise characteristics of any risk premium that might develop. We
can state with a high degree of certainty, however, that the historical record does not
support arisk premium with the characteristics proposed by OFHEO.

OFHEO'’s proposal overstates Enterprise risks because it ignores long run
historical correlations between interest rates

OFHEQ'sjustification for its proposed risk premium relies on examination of Enterprise
borrowing costs (in terms of the Agency-Treasury spread) under stressful conditions.
However, there is a strong positive relationship between Enterprise borrowing rates and
other interest rates relevant to Enterprise businesses (such as CMT yields and LIBOR rates)
that OFHEO failsto consider. This historical correlation cannot be ignored, because it
relates directly to Enterprise cash flows during the stress period and has a significant impact
on the stresses that an Enterprise would actually experience. To the extent that an
Enterprise enters into swaps where it pays a fixed rate and receives the floating LIBOR rate,
awidening of the LIBOR-Agency spread would actually reduce Enterprise stress.
Accordingly, OFHEO' s consideration of the historical behavior of Enterprise borrowing
ratesin isolation is likely to overstate significantly the impact of any increases in such rates
under stressful conditions.

Chart 2 shows monthly rates for three-month, six-month and one-year CMT yields,
Agency Cost of Funds and LIBOR over the period 1980 to 1999. The Chart illustrates
the very close relationship between al nine data series. CMT vyields, Agency Cost of
Funds and LIBOR move in awell-synchronized manner over the long run,®
notwithstanding occasional and temporary deviations from this behavior.

% The Act § 1361(b)(2).

% This type of synchronized long run behavior of time seriesis known as “cointegration.” See R.F. Engle
and C.W.J. Granger, eds., Long Run Economic Relationships (1991). Our formal statistical tests indicate
that for each maturity, CMT yields, Agency Cost of Funds and LIBOR rates are cointegrated. 1n other
words, the three-month CMT yields, Agency Cost of Funds and LIBOR move together; similarly, the
three six-month series move together and the three one-year series move together as well.
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CMT Yields, Agency Cost of Funds and LIBOR
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Chart 2: CMT Yields, Agency Cost of Funds and LIBOR 1980-1999
3 Month 6 Month 12 Month

CMT +48 +45 +46

Agency Cost of Funds +50 +50 +50

LIBOR +63 +62 +54

LIBOR- Agency Spread +13 +12 +4

Table 3: Agency-LIBOR Long-Run Relationship

Table 3 shows the estimated long-run relationships between CMT yields, Agency Cost of
Funds and LIBOR rates of different maturities over the period 1980 to 1999.%" In each
case, when Agency Cost of Funds increase by 50 basis points, LIBOR rates increase by
more that 50 basis points, causing the LIBOR-Agency spread to widen. For example, a
50 basis point increase in the six-month Agency Cost of Funds is associated with a 62
basis point increase in the six-month LIBOR rate (i.e., the six-month LIBOR rate

increases by more than the Agency Cost Funds and the LIBOR-Agency spread widens by
12 basis points).

This Table demonstrates that there is no historical support for a 50 basis point increase in
the Agency Cost of Funds with no concomitant increase in CMT yields and LIBOR rates.

8 These relationships were estimated by Johansen’s maximum likelihood method. See S. Johansen,

“Statistical Analysis of Cointegration Vectors,” in R.F. Engle and C.W.J. Granger, eds., Long Run
Economic Relationships (1991).
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This widening of the LIBOR-Agency spread would actually decrease stress on awell-
hedged Enterprise. Notably, OFHEQO's proposed 50 basis point risk premium will often
cause Enterprise borrowing rates to be materially more than the LIBOR — an event that
would be completely inconsistent with our comprehensive analysis of historical data.

In summary, a careful examination of the historical long run relationships embedded in the
data makes a powerful case against an isolated 50 basis point shock to Agency Cost of
Funds alone.® Our examination and analysis strongly suggest that a 50 basis point shock
to Agency Cost of Funds must simultaneoudly affect other interest rates. One reason for
this synchronized behavior in interest ratesis that they are all affected by a common factor,
such as the overall economic outlook. Accordingly, OFHEO’s proposed imposition of a
risk premium applying only on Enterprise borrowing costs presumes the existence of a
stress that cannot be supported by historical evidence and requires the Enterprises to hold
capital for risksthat they are unlikely ever to experience.

Historical data do not support a nine-year risk premium

OFHEQ ' s proposed risk premium for the second year through the tenth year of the stress
test isinconsistent with the evolution of spreads. We have analyzed historical dataand
reached a conclusion that a shock to Enterprise borrowing rates largely disappears within a
year and decaysto virtually zero in two years. We apply a“vector error correction model”
that permits analysis of the length of time it takes for a shock to move through a dynamic
system before the system returnsto its long-run equilibrium. Using the data from Table 3
above, Chart 3 shows the speed of convergence to equilibrium (or the “persistence profile”)
of the six-month LIBOR rate and the six-month CMT yield following a shock to the six-
month Agency Cost of Funds.*® Notably, all return to their long-run equilibrium within two
years of a shock to the six-month Agency Cost of Funds. The implication of thisanalysisis
that the effect of a shock will not last forever, and the system will return close to equilibrium
within two years. The results are similar for three-month and 12-month maturities.
Accordingly, OFHEO's proposal of arisk premium that persists for nine years cannot be
supported by any comprehensive analysis of historical data.

8 Ignoring long run relationships between levels of interest rates and focusing directly on spreads results
in a misspecified econometric model. Such amodel resultsin biased and inconsistent estimates of the
dynamics in the system of interest rates and should be treated with skepticism. See R.F. Engle and
C.W.J. Granger, “ Cointegration and Error Correction: Representation Estimation and Testing” in R.F.
Engle and C.W.J. Granger, eds., Long Run Economic Relationships (1991).

¥ This analysisis based on M.H. Peraran and Y. Shin, “Cointegration and Speed of Convergence to
Equilibrium,” Journal of Econometrics (Mar. 1996).
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Chart 3: Persistence Profile of LIBOR Rate and CMT Yield

Fannie Mae historical data do not support the proposed risk premium

To support its proposed risk premium, OFHEO cites the increased borrowing costs that

Fannie Mae experienced during financial crises of the 1980s. This example, however, is
not as directly applicable as it might appear at first glance.

1980 1981 1982 1983 1984 1985 1986 1987
Bal. Sheet $58,015 | $61,681 | $73,109 | $78,500 | $87,895 | $99,188 | $99,795 | $103,655
Assets
MBS $0 $717 | $14,450 | $25,121 | $36,215 | $54,987 | $97,174 | $139,960
Minimum Capital|] $1,450 | $1,545

$1,893 | $2,076 | $2,360 | $2,727 | $2,932 | $3,221
Required

Equity Capital | $1,310 | $1,080 | $953 | $1,000 | $918

$1,009 | $1,182 | $1,811
Deficit ($140) | ($465)

Percent Deficit -10%

($940) | ($1,076) | ($1,442) | ($1,718) | ($1,750) | ($1,410)
-30% -50% -52% -61% -63% -60%
Table 4: Minimum Capital Requirement Applied to Fannie Mae 1980-1987%

-44%

The relevance of Fannie Mage's experiences during the 1980s is reduced substantially by

the fact that Fannie Mae was serioudly undercapitalized for its risks and had no meaningful
safety and soundness regulation. At the times that OFHEOQ cites as examples, Fannie Mae
was substantially below the minimum capital standards that apply to the Enterprises today .
Table 4 shows financia data for Fannie Mae from 1980 to 1987 and indicates how the

w Department of the Treasury, 1990 Report on GSE's, p A82.
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company would have fared if the current minimum capital standards were in effect in the
1980s.

The minimum capital requirement was established for the Enterprises in 1992° and hence
did not apply to Fannie Mae during its periods of financial distress. While arisk premium
might be appropriate when an Enterprise is seriously undercapitalized as measured by the
minimum capital requirement, the Enterprises generally should remain in compliance with
minimum capital requirements throughout the stress period. Accordingly, there should be
substantial doubt about whether arisk premium would develop.

In addition, any risk premiums that emerged during the 1980s pre-date many of the
Enterprise’ s substantial risk-management refinements over the past two decades. An
exampleis provided in the General Accounting Office’s 1990 report to Congress on
government-sponsored enterprises.” GAO indicates that the duration of Fannie Mag's
portfolio in 1984 was 29 (i.e., Fannie Mage' s portfolio would have lost 29 percent of its
value given an instantaneous upward shock of 100 basis pointsto the yield curve).”
Fannie Mag' s portfolio had become much less sensitive to a similar shock by 1989 — it
would have lost six percent for a 100 basis point upward shock to the yield curve.®* This
example illustrates the degree to which the Enterprise’ s risk management had developed
over time. These improvements should not be ignored in assessing debt costs of
Enterprises in stresses that might occur in the future.

Furthermore, Fannie Mag' s experiences during the 1980s occurred prior to the
establishment of OFHEO. OFHEO has significant powers to ensure the financial safety
and soundness of the Enterprises, including the ability to appoint a conservator if an
Enterprise’s capital levels drop below critical levels.® OFHEO' s existence should provide
additional comfort to investors that arisk premium would not develop.® Perceptions of
the risk of Enterprise default should be substantially less during the proposed stress period
conditions than they were in the 1980s, when Fannie Mae had little capital for itsrisks.

Finally, a close examination of Fannie Ma€' s experience in the early 1980s shows that while
its borrowing costs relative to the six-month Treasury yield did widen by 110 basis points
over the period of the stress, LIBOR spreads increased by approximately 145 basis points
a the same time, resulting in anet increase in LIBOR-Agency spreads of 35 basis points.
As noted above, the LIBOR-Agency spread is as important to forecasting an Enterprise’s
earnings as the Agency-Treasury spread. Accordingly, a more comprehensive analysis of
rate relationships during the 1980s suggests that the interest-rate environment actually

! See the Act § 1362.

%2 .S. General Accounti ng Office, Government Sponsored Enterprises: The Government’ s Exposure to
Risk (1990).

#d. at 39.

d.

® The Act § 1367.

% Theinclusion of arisk premium in the proposed stress test in effect amounts to an assertion that
investors will question OFHEQ' s ahilities to prevent the Enterprises from defaulting on their obligations
under stressful conditions.
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moved to one that decreased stress for an Enterprise that had hedged its exposure
substantially through interest-rate swaps.

6-Month LIBOR and Agency Spreads to Treasury
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Chart 4: 6-Month LIBOR and Agency Spreads to Treasury 1980-1999

Farm Credit historical data do not support the proposed risk premium

Enterprise borrowing rates, which are historically lower than LIBOR rates, increased
relative to LIBOR rates in the late 1980s when the Farm Credit System experienced severe
financia distress, resulting in anarrower LIBOR-Agency spread. However, it islikely that
this narrowing was due principaly to increased liquidity in the LIBOR market. Despite this
narrowing of spreads, Enterprise borrowing rates generally remained lower than LIBOR
rates throughout the period. As has been noted, OFHEQ’ s proposed 50 basis point risk

premium will often cause Enterprise borrowing rates to be materially more than LIBOR
rates.

The proposed risk premium is inconsistent with other elements of the
stress period

Without the support of relevant historical information, there is little basis for asserting that
the risk premium proposed in NPR2 is “most consistent with the stress period.” In addition,
severa elements of the proposed risk premium are inconsistent with other elements of the
stress test.
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The proposed risk premium is inconsistent with the proposed haircuts

The proposed risk premium is inconsistent with the haircuts on counterparty cash flows
proposed elsewhere in NPR2.%" Implicit in OFHEQ's haircut proposal is an assumption of
declining overall economic conditions so severe that risk premiums should develop on
virtually al spreads related to credit quality. Even the reduced haircut charges
recommended by Freddie Mac in this Comment® are consistent with significant overall
economic distress and the emergence of risk premiums on al spreads.

The proposed risk premium is inconsistent with methods to project non-Treasury
interest rates

Any gradual widening of spreads that may occur as the Enterprises entered difficult financial
environments (in essence, a risk premium) would be captured substantially through the
mechanism used to project non-Treasury interest rates during the stress period.* If OFHEO
adopts Freddie Mac’ s proposed methodol ogy for establishing non-Treasury interest rates
during the stress period, the prediction of Agency Cost of Funds, as well as other non-
Treasury rates, will be based on a 24-month moving average of the most recent months. In
the event of a stressful path, the 24-month moving average will automatically and smoothly
capture any concomitant increase in the Agency Cost of Funds.

The proposed risk premium is inconsistent with how the Enterprises would
operate during the stress period

If arisk premium were to develop in the manner suggested by OFHEO, an Enterprise would
continue to have the option of borrowing at rates at least as attractive as LIBOR by using
collateralized repurchase agreements. One year into the stress period, the Enterprises would
have several hundred billion dollars of unpledged assets. Rather than issuing debt at the
elevated rates proposed in NPR2, the Enterprises would have the ability to pledge these
assets to borrow at LIBOR rates or better.

In addition, when an Enterprise has surplus cash, the proposed risk premium creates an
incentive to repurchase debt rather than invest the surplus in one-month maturity assets that
yield the six-month Treasury rate, as required in NPR2."® There would be no rational
reason for an Enterprise to pay a premium rate on its debt while ssimultaneoudly earning an
unusually low rate on its surplus. Accordingly, OFHEQO’ s proposed reinvestment rule
represents an illogical assumption concerning Enterprise behavior if a50 basis point risk
premium isin effect.

The proposed risk premium does not tie capital requirements to risk

Predicting linkages to many of the variables that might directly affect the emergence of a
risk premium — that is, tying the risk premium to actual risk — can present formidable
challenges for the design of a stresstest. Rather than attempting to predict the precise
characteristics of any risk premium that might emerge during the stress test, OFHEO simply

% NPR2 § 3.6.

% See Counterparty Credit Risk.

% See Non-Treasury Interest Rates (Spreads).
1% NPR2 § 3.10.3.1(c).
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adopts arisk premium with arbitrarily assigned characteristics. For the reasons discussed
below, OFHEQ' s approach leads to capital charges that have no reasonable relationship to
the actual risks that the Enterprises would be experiencing during the stress test.

The proposed risk premium is not tied to an Enterprise’s financial condition

At aminimum, any estimate of arisk premium must include some consideration of the initial
financia health of an Enterprise in order to make a reasonable prediction of when a premium
might develop. NPR2 makes no such consideration. Instead, it proposes to commence the
risk premium in the thirteenth month of the stresstest in all situations — an approach that
would apply this additional stress correctly only by coincidence. Under virtually any other
circumstance, the 50 basis point add-on is likely to distort the actual risk exposures of the
Enterprises and will impose capital charges that have little relationship to actua risks.

As an example, consider an Enterprise that is highly skilled at managing interest-rate risk
and that has hedged its exposure to the point that it could still absorb substantial interest
rate shocks after the first year of the stresstest. There is no reason to expect that this
Enterprise would suddenly experience arisk premium in month 13 of the stresstest. NPR2,
however, would impose exactly the same borrowing charge on such an Enterprise as it
would impose on another Enterprise that suffers significant capital depletion very early in
the stresstest. The resulting capital charge does not accurately account for the risk
exposure of either Enterprise.

The proposed risk premium would increase substantially the cost of funding
mortgages with synthetic long-term debt

An Enterprise may find it convenient to issue short-term floating rate debt and convert it
into long-term fixed rate debt by entering a swap contract. The resulting funding, known as
synthetic long-term debt, is often used as a substitute for direct long-term debt depending on
market opportunities. The proposed risk premium of 50 basis points affects the cost of
issuing direct long-term debt relative to its synthetic counterpart. Because the short-term
debt component of synthetic long-term debt is subject to the additional 50 basis point charge
when it is refunded, synthetic debt becomes less attractive. This add-on alone resultsin
approximately a four percent capital charge against synthetic long-term debt. This capital
charge would be supplemented by the counterparty risk capital charge associated with the
interest rate swap component. The sum of capital chargesisfar out of proportion to any
additional risk that the use of synthetic long-term debt creates. In fact, the use of such debt
diversifies the Enterprise’ s funding sources and actually isrisk reducing. By imposing its
proposed risk premium, the Enterprises would move from synthetic long-term debt to higher
cost funding. Eventually these higher costs would result in higher mortgage rates.

Recommendation

In view of the above considerations, Freddie Mac believes that OFHEQO' s proposed 50 basis
point add-on to Enterprise borrowing costs has no historical justification and imposes an
arbitrary additional stress that is not consistent with the Act. In fact, acomprehensive
analysis of historical data suggests that a properly implemented risk premium (i.e., one that
also considers concomitant increases in other rates, among other factors) actually could
decrease the stresses imposed on a well-hedged Enterprise. Given the significant doubt
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about whether or when arisk premium might develop during the stress period, the
considerable complexity associated with modeling and incorporating a properly specified
risk premium and the substantial possibility that a properly specified risk premium would
decrease stress levels, Freddie Mac recommends that OFHEO eliminate its proposed risk
premium completely.'

191 | OFHEO believes that it must include arisk premium in the stress test, it is essential that it specify a

premium that is consistent both with historical evidence and with the other components of the stress test.
At aminimum, such arisk premium should add risk premiums to other relevant interest rates and phase-
in the premium at a point when an Enterprise might actually experience an increase in its borrowing costs
(e.0., when the Enterprise stops paying preferred stock dividends). Asisindicated in the text, however, a
properly specified risk premium is likely to decrease overall stresses on the Enterprises during the stress
period.
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iv.  Single-Family House Price Scenario

Freddie Mac concurs with OFHEQO'’ s methodol ogy to “season” mortgage |oans during the
stress test using the single-family house price index that most closely represents average
house price behavior in the benchmark. Freddie Mac further agrees that the single-family
house price index should be used to calibrate the single-family default and severity
statistical models to the benchmark experience. However, Freddie Mac disagrees with
OFHEQO’ s proposed approach for measuring the dispersion of house prices around that
average. OFHEO's method can result in widely different loss rates for mortgagesin
different parts of the country for reasons unrelated to risk. Furthermore, Freddie Mac
disagrees with OFHEQ' s inflation adjustment to house prices in the up-rate stress test,
which adjustment results in credit losses in the up-rate stress test greater than credit losses
in the down-rate stress test. Therefore, Freddie Mac recommends using the dispersion
from the benchmark experience to project defaults — the same dispersion OFHEO used to
calibrate the default and severity models to the benchmark experience. This would subject
mortgages from different parts of the country to the same stress. In addition, Freddie Mac
recommends that the inflation adjustment be increased to recognize that the up-rate stress
test, in which the interest-rate shock is permanent, is necessarily an inflationary
environment.

Background

Original equity, amortization of the loan balance and house price movements over time
determine the amount of equity borrowers have in their single-family homes at any point in
time. Decreases in house prices lead to a decrease in the value of a borrower’ s property
relative to the unpaid balance of the mortgage, or to an increase in a borrower’ s loan-to-
valueratio (LTV). LTV at thetime of default isamajor determinant of loss severity. The
higher the LTV ratio, the less likely the Enterprise is to recover the full amount of the
unpaid principal on the mortgage loan when the homeis sold. In addition, LTV affects
both the probability that aloan will default in the first place and the probability that aloan
will prepay.” Low LTV mortgages are less likely to default because the borrower has a
significant equity stake in the home. High LTV mortgages are less likely to prepay
because the borrower may not qualify for refinancing.

LTV isonly observed directly when a single-family mortgage is originated. Current LTV
— which incorporates the effect of house price movements on borrower equity over time
— must be estimated. A house price index (HPI), which measures average house price
growth rates for a geographic area (e.g., a nation, state or Census division) can be used to
update LTVs. Because not all homes appreciate at the same rate within a geographic
area, some measure of dispersion of growth rates around the average might also be
used.'® The greater the dispersion around a given average house price growth rate, the

192 To prepay aloan such as amortgage is to pay off its balance before it reaches maturity.

193 Djspersion around the average might grow over time — a process known as diffusion — as homes
depreciate at different rates. Some homeowners may not keep up with basic maintenance and repair, for
example, while their neighbors not only maintain their properties but also build additions. The more time
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greater the probability of default and the higher the credit losses, since a higher proportion
of loans lose equity. For the same reason, greater dispersion resultsin lower prepayment
rates.

Three requirements of the Act pertain to the behavior of house prices in the stress test.
First, the Act requires OFHEO to “take into account appropriate distinctions among types
of mortgage products, differences in seasoning of mortgages, and any other factors the
Director considers appropriate.”'* The Act defines “seasoning” as the changein the LTV
ratio over time as determined in accordance with a HPI that meets statutory standards of
quality and public availability.’®® Thus, the Act requires OFHEO to distinguish among
mortgages at the start of the stresstest by recognizing the effect of past house price
movements since origination on borrower equity. It also suggeststhat LTV isan
appropriate distinguishing characteristic throughout the stress test smulation. To take
LTV into account in defining the performance of different mortgages in the stress te<t,
OFHEO would need to determine the future house price behavior (of the ten-year stress
test) aswell. Thisis, in fact, what OFHEO proposes to do.

Second, the Act requires OFHEO to “reasonably relate” rates of default and loss severity
(credit losses) in the stress test to the benchmark loss experience.'® Oneway to
reasonably relate credit losses of existing mortgages to the benchmark loss experienceis
to ssimulate the performance of those mortgages through the same house price experience
asthe loans of the benchmark region (ALMO). Aslong as current LTV or the probability
of negative equity isincluded as a determinant of rates of mortgage default and severity,
then credit losses will be driven, in part, by the changes in borrower equity brought about
by the ALMO house price environment.

Third, the Act requires OFHEO to adjust credit losses in the up-rate stress test to reflect
higher inflation whenever the ten-year CMT increases by more than 50 percent from the
average yield during the nine months preceding the stress period (“mandatory adjustment
threshold”).2” This mandatory inflation adjustment in the up-rate stress test is statutory
recognition that house price inflation lowers current LTV ratios on mortgage loans and
thereby reduces credit losses. This statutory provision also acknowledges the positive
relationship between permanently higher interest rates and inflation.

The Act gives OFHEO considerable discretion in specifying the inflation adjustment. The
Act does not restrict OFHEO from adjusting credit losses when interest rates do not meet
the mandatory adjustment threshold. Moreover, the Act requires OFHEO to determine
the characteristics of the stress period “on the basis of available information, to be most
consistent with the stress period.” ' Therefore, OFHEO also has the authority to make a
discretionary adjustment that reduces credit losses for inflation, even when interest rates

that passes, the greater the opportunity for these differences in depreciation to arise — thus, the greater
the dispersion in house price growth rates.

10% The Act § 1361(b)(1).

10514, at § 1361(d)(1).

10614, at § 1361(a)(1).

9714, at § 1361(a)(2)(E).

198 14, at § 1361(b)(2).
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do not meet the threshold, especially when such an adjustment would be “most consistent”
with the stress period.

Proposal

In NPR2, OFHEO addresses the three requirements of the Act discussed above as follows.
First, OFHEO takes account of seasoning by recognizing the effect of both past and future
house price behavior and amortization payments on borrower equity.’® OFHEO updates
LTV ratios from the loan origination date to the start of the stress test using the most
recent HPI published by OFHEO, the same HPI proposed as part of NPR1, which
captures past average changes in property values by Census division."® OFHEO continues
to take account of seasoning in the stress test simulation by updating LTVs using house
price growth rates from the benchmark experience. The current LTV (or similar measure,
in the case of the loss severity model) together with a measure of house price dispersion
enter into the default, prepayment and severity models as key determinants of mortgage
performance.”* The standard deviation (dispersion) of house price growth rates around
the mean HPI vaue for a given Census division depends on the age of the mortgage, is
different for each Census division and is re-estimated every quarter for each Census
division along with the HPI.** Thus, in the stress test simulation, OFHEO uses house
price growth rates from the benchmark regional experience and the current estimate of the

199 NPR2 §§ 3.4, 3.5.2.3.2.3 and 3.5.3.3.3.1. House price movements affect the underlying value of the
borrower’ s property (the denominator of the LTV ratio) and amortization affects the amount of unpaid
principal (the numerator of the LTV ratio).

19 NPR2 § 3.5.2.2(e) and NPR1 at 29592, 29615-17. The “most recent HPI” may not be consistent with
the model specificationsin NPR2 § 3.5.2.3.2.3 and NPR2 § 3.5.3.3.3.1. These models require HPI values
for the “start of the stress period.” However, OFHEO typically publishesthe HPI for a given quarter with
adelay of two months, which istoo late for use in the stresstest. For example, if the Enterprises had been
required to run the stress test for fourth quarter of 1999 by the end of January 2000, they would have had
to rely on the third quarter of 1999 HPI, because the fourth quarter of 1999 HPI was not yet available.

11 Current LTV and dispersion — measured by the standard deviation of house price growth rates —
enters into the single family default and prepayment model s through the PNEQ variable (probability of
negative equity). NPR283.5.2.3.2.3. PNEQy = N[In(LTV)/s44] Where N(.)=cumulative standard
normal distribution function, In(.)=natural logarithm, LTV, = UPBq*(HPl4o/HPlqg), Sqq =Standard
deviation of house price growth rates around the HPl 4 value, HPI4 4 =house price index for Census
division d in quarter g, and HPI4 o =house price index for Census division d at loan origination quarter.
Current LTV does not enter directly into the severity model, only indirectly as measured by the z-score for
the distance between the logarithm of the house price index and the logarithm of the UPB index. NPR2 §
3.5.3.3.3.1. z =[In(HPlqyq0)-In(b)]/s4; where sy, =standard deviation of house price growth rates for
loansin Census division, d, in month t of the stress period, HPI 4 =house price index for loan groupsin
Census division d, originated in quarter g, and defaulting in month t of the stress period, and b, =the ratio
of defaulting UPB in month t of the stress period to original house price (with minimum value of 0.05).
The z-score in the severity model is a determinant of the sales proceeds from property disposition. Note
that both the HPI — average house price growth rate — as well as the standard deviation of the house
price growth rates around the mean (s) affect defaults, prepayments and severities.

12 NPR2 § 3.5.2.3.2.3. Dispersion is quadratic in terms of age (a function of age and age squared). Sqq=
(adMA, + bsMA > where ay ="alpha’ volatility parameter for Census division d (from OFHEO HPI
Report, most recent quarter), by ="beta” volatility parameter for Census division d (from OFHEO HPI
Report, most recent quarter), and MA, =mortgage age (limited to avoid negative diffusion).
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diffusion of house price growth rates for each Census division to calculate the probability
that a mortgage borrower will have negative equity.

Second, OFHEO addresses the requirement of the Act to “reasonably relate” credit losses
on existing mortgages in the stress test to the benchmark loss experience by using a proxy
for the ALMO benchmark house price growth rates to update LTV s in the stress test.™
The changesin LTV brought about by the benchmark house price environment affect
mortgage default and severity rates. These rates, in turn, affect credit losses. The proxy
for ALMO benchmark house price experience that OFHEO proposes is the HPI series for
the West South Central Census division (WSC) for the middle ten years of the 12-year
benchmark |oss experience (1984-1993)."* The WSC includes all of the ALMO
benchmark states except Mississippi.

Third, OFHEO addresses the mandatory inflation adjustment requirement in the Act by
adding an inflation adjustment to the WSC 1984-1993 house price path when the ten-year
CMT increases by at least the mandatory adjustment threshold.”> However, OFHEO does
not use its discretion to adjust credit losses when the ten-year CMT increases by less than
the mandatory adjustment threshold. In addition, OFHEO limits the inflation adjustment
to the difference between the yield on the ten-year CMT that obtains in the stress test and
the mandatory adjustment threshold."® Moreover, OFHEO back-loads the cumulative
inflation adjustment into the last five years of the stress test.

Discussion

Seasoning and other factors of mortgage performance

OFHEQO' s proposed method for taking into account seasoning involves using the HPI
proposed in NPRL1 to update LTVs for past house price growth."® Freddie Mac's
comments on NPR1 expressed our concerns about the proposed HPI."® Freddie Mac
agrees with OFHEQO' s reliance on current LTV as an important determinant of single-
family mortgage default, prepayment and severity rates. However, Freddie Mac disagrees
with OFHEQ' s proposal to specify that house price dispersion vary by Census divisionin
the stress test simulation. This variation in house price dispersion creates differencesin

13 NPR2 § 3.4.1. OFHEO further attempts to link credit losses on existing mortgages to the credit losses
experienced by loans in the benchmark region by including a calibration factor in the default and severity
models.
14 OFHEO used the HPI series for WSC calculated as of the third quarter of 1996. These house price
growth rates are published in NPR2 § 3.4.2, Table 3-13. They are corrected on OFHEQO' s website.
OFHEO used the same WSC index from the third quarter of 1996 to calibrate the default and severity
models to the benchmark experience.
15 Thys, the proposed stress test house price environment is given by the WSC 1984-93 HP!I for the down-
rate stress test and for the up-rate stress test if the ten-year CMT increases by less than the mandatory
adjustment threshold. Seethe Act § 1361(2)(C) for the formulathat determines the size of the up-rate
interest shock.
18 NPR2 § 3.4.3. (Recall that the yield represented by the mandatory adjustment threshold is 150 percent
?lf?the average yield on the ten-year CMT in the nine months prior to the stress period.)

Id.
18 NPR1 at 29615-17.
19 Freddie Mac's Comment at 2, 13-16.
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credit losses, and thus the capital requirement, for otherwise identical mortgage loans
originated in different parts of the country. These differences are inconsistent with the
intent of the Act to impose the loss experience from a single region on the national
portfolios of the Enterprises. In addition, Freddie Mac believes that updating the
dispersion estimates every quarter could change the Enterprises capital requirement from
one quarter to the next for reasons unrelated to changesin risk.'

Chart 5 shows OFHEQO' s proposed measures of dispersion by Census division (estimated
as of the third quarter of 1996 when the HPI for the benchmark — representing the stress
test house price experience — was estimated). Dispersion for all Census divisions grows
with the age of the mortgage, with dispersion for some Census divisions growing at a
faster rate than for others. Greater house price dispersion increases the probability that a
given loan will have negative equity. Asaresult, apool of mortgages from the Mid-
Atlantic division will have higher credit losses in the stress test than will an identical pool
of mortgages from the East North Central division and, therefore, will require more
capital. Chart 6 shows the ten-year credit losses for the down-rate stress test for a newly
originated mortgage in each Census division.'® Credit losses projected for this mortgage
would be 21 percent higher if it were originated in the Mid-Atlantic region than in the East
North Central region (6.87 percent for the Mid-Atlantic and 5.68 percent for the East
North Central).

120 Updating the HPI every quarter would affect seasoning (changes in the estimate of borrower equity)
due to past house price changes but would not affect the house price behavior of the stress test, which is
tied to (fixed to) the benchmark experience and does not vary by Census division. Updating the volatility
estimates, however, would affect diffusion by Census division for the stress test.

121 Credit losses are estimated for a fixed-rate 30-year mortgage having an original LTV of 90 percent and
a coupon of seven percent. We assume that the yield on the ten-year CMT is 6.5 percent at the start of the
stress test and declines to 3.25 percent by the end of the first year of the stresstest. The pattern of credit
losses across Census divisionsis similar for different LTV's and mortgage ages.
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Chart 5: HPI Standard Deviations (Q3 1996)

(New Originations, FR30, 7% Coupon, 90% LTV, 6.5% 10-Year CMT)
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Chart 6: Down-Rate Credit Losses by Region (New Originations)

Capital requirements that vary by Census division are contrary to the intent of the Act.
The Act mandates a stress test that imposes a benchmark loss experience from asingle
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region on the national mortgage portfolios of the Enterprises.’” The proposed stress test
isinconsistent with this requirement in that credit losses vary for mortgages that are
identical with the exception of their geographic location.

Besides creating a disparity across regions, OFHEQO’ s approach to account for house price
dispersion introduces unnecessary instability in Enterprise capital requirements from
guarter to quarter as the standard deviation of the HPI isre-estimated every quarter. The
impact on credit losses of revising the coefficients on the dispersion equation can be
significant. For example, we found that credit losses for atwo-year old loan'* from the
Mid-Atlantic division decreased from 8.96 percent to 7.77 percent when we used the
dispersion equation estimated as of second quarter 1997 and third quarter 1999,
respectively. The resulting variability in quarter-to-quarter capital requirements
complicates the task of capital management.

The choice to re-estimate the dispersion coefficients and apply coefficients from different
Census divisions has another undesirable consequence. It weakens the connection
between the stress test and the benchmark experience on which the default and severity
models were calibrated. OFHEO used dispersion estimates from the HPI for the WSC for
the third quarter of 1996 to proxy for dispersion in the benchmark loss experience when it
calibrated the default and severity models. As noted above, dispersion estimates vary
widely by Census division, and tend to change for the same Census division with re-
estimation. As a consequence, the dispersion OFHEO proposes for the stress test can
differ dramatically from that used to calibrate the default and severity models — an
exercise to relate credit losses in the stress test to those in the benchmark.

Relationship to benchmark loss experience

OFHEQO’ s proposed method to reasonably relate credit losses in the stress test to the
benchmark loss experience involves, in part, usng the WSC 1984-93 HPI in the stress
test.” Freddie Mac agrees that the 1984-1993 growth rates from WSC HPI as of the
third quarter of 1996 is a reasonable proxy for the economic environment of the
benchmark (ALMO). The WSC HPI largely captures the magnitude and timing of house
price changes experienced by benchmark loans. (See Chart 7.)** Although the ALMO

12 The Act § 1361(a)(1).

123 Again assume a 90 percent LTV, 30-year, fixed-rate mortgage loan with a seven percent coupon in the
down-rate scenario as the ten-year CMT falls from 6.5 percent at the start of the stress test to 3.25 percent
during the stress test.

124 As discussed above, the other part of OFHEO' s proposed method to tie projected credit losses to the
benchmark experience involves the calibration factors included in the single-family default and severity
models.

125 Chart 7 shows the 1984-93 WSC HPI (as of the third quarter of 1996) that OFHEO published at NPR2
§3.4.3, Table 3-13, and used in the down-rate stress test. The other index shown isfor ALMO for the
same period (1984-1993) derived from the Conventional Mortgage House Price Index (CMHPI) published
by the Enterprises (also as of the third quarter of 1996). While the estimation differs across the two
indices, both apply the “weighted repeat sales” methodology to the same transactions data. See “OFHEO
House Price Indices: HPI Technical Description” (March 1996) for the details of OFHEQO'’ s index
construction. See “Home Price Index FAQSs’ at http://www.freddiemac.com/finance/cmhpi/fag.htm for
information on CMHPI construction and its similarity to the OFHEO HPI.
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index shows a more severe decline in house prices in the first two years of the stress test,
the WSC index has an even more dramatic decline between years two and five. Thus, the
indices result in similar but not identical credit losses for any given pool of mortgage
loans.

House Price Appreciation in the Benchmark Region
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Chart 7: House Price Appreciation in the Benchmark Region

Inflation adjustment in the up-rate scenario

OFHEOQ’ s proposed method to adjust credit losses in the up-rate stress test to reflect
higher inflation results in an inflation adjustment to the base house price scenario (WSC
1984-1993) that istoo little and too late. The proposed inflation adjustment violates the
spirit of the Act that suggests that credit losses in the up-rate stress test should be less
than in the down-rate test, at least when the ten-year CMT increases by the mandatory
adjustment threshold or more. Freddie Mac's stress test results for second quarter of
1997 given by OFHEO show credit losses in the up-rate stress test greater than credit
losses in the down-rate test. Thisislargely due to back-loading the inflation adjustment in
the last five years of the stress test, which — asiillustrated in the example below — does
little to attenuate defaults and losses given the dramatic house price decline in the early
years of the stresstest. The inflation adjustment proposed by OFHEO is also limited in
magnitude to the difference between the yield on the ten-year CMT that obtains in the
stress test and the yield represented by a 50 percent increase.™

126 For example, if the general level of interest rates (as given by the ten-year CMT) increased by 75
percent in the stress test, the inflation adjustment would be the difference between the yield given by the
75 percent increase in rates and that given by a 50 percent increase in rates (over the average yield in the
preceding nine months).
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The proposed inflation adjustment reduces credit 1osses in the up-rate stress test only for
mortgage loans having the lowest borrower equity at the start of the stresstest. Credit
losses on most loans, however, are higher in the up-rate stresstest. Chart 8 shows, for
example, ten-year credit losses for various LTV cohorts for stress test scenarios similar to
those of the second quarter of 1997."" Credit losses are higher in the up-rate test in spite
of the inflation adjustment because prepayments are slower in the up-rate than in the
down-rate stress test, allowing more mortgages the opportunity to default. The lateness
of the NPR2 inflation adjustment means that many mortgages will default before the
adjustment can help borrowers equity positions, and the mildness of the adjustment means
that its effect will be small even for those mortgages that have not yet defaulted.

NPR2 Inflation Adjustment: Impact on Credit Losses by LTV
(New Originations, FR30, 7% Coupon, 6.5% 10-Year CMT)
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Chart 8: NPR2 Inflation Adjustment: Impact on Credit Losses by LTV

The inadequate inflation adjustment in NPR2 contributes to the excessive stringency of the
up-rate stresstest. The slow prepayments in the up-rate stress test mean that mortgages
have more opportunity to default as they remain in the Enterprises portfolio. Therising
cost of debt to fund such mortgages together with the high credit losses of the benchmark
region make the up-rate test more stressful than the down-rate test. Recognizing greater
house price inflation, particularly in the early years of the stress test, would better tie
capital to risk and meet the mandate of the Act. An up-rate stress test that is too severe
would encourage the Enterprises to take on more exposure to faling interest rates.

OFHEQ's proposed inflation adjustment is minimal due to its failure to find aclear
empirical relationship between interest rates and house price inflation. OFHEQO' s proposal

2" The LTV cohorts are newly originated, fixed-rate, 30 year mortgages having a coupon of seven percent
at the start of the stresstest. Theten-year CMT is assumed to be 6.5 percent at the start of the stress test
and increases by 75 percent to 11.4 percent by the end of the first year of the stress test.
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is based on the observation that for three five-year periods between 1975 and 1989 house
price inflation moved inversely with changes in interest rates, although over longer periods
(of ten years or more) house price inflation has moved positively with changes in interest
rates.”® What OFHEO failsto sort out in the empirical datais whether the changein
interest rates was due to a change in real interest rates or a change in general inflation.*
The contractionary monetary policy of the early 1980s increased real interest rates,
inducing arecession that eventually brought double digit inflation under control. The
recession brought about declines in house price inflation. Conversely, asthe rea interest
rate declined, house price inflation accelerated. The nature of such real interest rates
shocks is temporary, never sustained for along period. Thus, OFHEQO' s finding that over
long periods of time interest rates, genera inflation and house price inflation tend to be
positively correlated is consistent with real interest rates returning to normal and nominal
interest rates largely reflecting inflationary forces.

To expect that interest rates would rise dramatically and permanently with such alagged
and limited inflation response as proposed in NPR2 is highly unredlistic. Freddie Mac
hired Michael Darby, Warren C. Cordner Professor of Money and Financial Markets at
UCLA to evauate the relationship between the up-rate interest rate and shock and
inflation. Darby’s work shows that the economic environment most consistent with the
up-rate stresstest is an inflationary one brought about by a pre-announced, credible shift
toward an expansionary monetary policy.”® Macroeconomic Advisers, also consulted by
Freddie Mac, further shows that such an inflationary environment would result in an
acceleration of house price inflation by at |east as much as the acceleration in genera
inflation.”

Michael Darby develops the macroeconomic scenario appropriate to the up-rate stress
test. Darby rules out the possibility of areal interest rate shock given the permanent
nature and size of the shock in the Act. He concludes that the only realistic scenario
implied by the interest rate path of the up-rate stress test is a substantial increase in the
Federal Reserve System’s money growth or inflation target at the beginning of the stress
period.” Darby goes on to determine the amount of the increase in inflation associated
with the large increase in ten-year CMT. He finds that the “ correspondingly higher rate of
genera priceinflation” required for implementing the up-rate stress test lies between 75

128 NPR2 at 18145.

12 The nominal interest rate is the sum of the real interest rate and the expected inflation rate.

130 Michael R. Darby, “Consistent Macroeconomic Conditions for a Risk-Based Capital Stress Test” (June
1997), attached as Appendix 4 to this Comment.

131 Macroeconomic Advisers, LLC, “House Prices under Alternative Interest Rate Paths’ (1999), attached
as Appendix 5 to this Comment.

132 Darby assumes that the shift in monetary policy is credible and pre-announced so as to minimize the
effects on the real economy. He argues that this assumption is conservative because the aternative,
typical response to increased money growth is for inflation to rise gradually but faster than interest rates,
which would prove less stressful for the Enterprises. He also argues that though conservative, the
assumption is consistent with the rapid rise in rates over the first year of the stress period. Darby, supra,
at 4.
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percent and 100 percent of the interest rate increase.® Darby demonstrates that the
higher rate of genera price inflation would occur immediately because the credible, pre-
announced shift in monetary policy would, according to macroeconomic theory, result in
de minimis deviations of actual and expected inflation and hence actua and normal
unemployment rates."*

Macroeconomic Advisers also studied the economic conditions accompanying a sharp and
permanent rise in interest rates as given in the Act. To thisend, it used its proprietary
dynamic genera equilibrium model of the U.S. economy together with a model of the
housing market that relates house prices to factors specific to the housing market as well
asto general macroeconomic conditions.” Like Darby, Macroeconomic Advisers
concluded that an increase in the genera rate of inflation such that the rea interest rate is
left relatively unchanged would be most consistent with the up-rate stress test.’®
Specifically, Macroeconomic Advisers calculated that inflation would increase by about 83
percent of theincrease in nominal interest rates in the up-rate stress test, a figure within
the Darby range of 75 percent to 100 percent.”*” Furthermore, Macroeconomic Advisers
concluded that an increase in inflation of 75 percent of the increase in interest rates would
be just enough to prevent any change in the real after-tax interest rate. Sinceit isthe real
after-tax interest rate that drives housing demand, the real housing market would remain
unperturbed: nominal house prices would rise one-for-one with inflation (i.e., equal to 75
percent of the increase in interest rates).™®

138 Thus, if the ten-year CMT increases by 600 basis points, the general inflation rate would increase
between 450 basis points and 600 basis points.

3% Darby, supra, at 7.

135 Macroeconomic Advisers' general equilibrium model iswell known. Its housing model is new,
however, built in part to help Freddie Mac understand the relationship between interest rates, genera
inflation rates and house price inflation rates. The salient features of the housing model are as follows:
the demand for housing depends on real income and the real rental-equivalent cost of housing services;
housing services are produced with land and structures; the supplies of land and structures are fixed in the
short-run but can vary positively with their own real price in the long-run; and substitution between land
and structures is possible in the production of housing services. House prices are an average of the prices
of land and structures, computed by equating the derived demands for each with their supplies. The
derived demands depend on seven factors. the real price of structures and land; the expected real price
appreciation of structures and land; the general rate of price inflation; depreciation and maintenance costs
of structures and land; the nominal after-tax opportunity cost of investing in housing (which is afunction
of the risk-free rate of return and arisk premium specific to housing); the property tax rate; and tax
deductions allowed for mortgage interest and property taxes. How housing values vary in response to
changes in interest rates depends on whether the increase in the interest rate is “nominal” or “real” in
nature, the long-run responses of the supplies of land and structures, how quickly those supplies adjust
towards the new equilibrium, and the extent to which the adjustments are anticipated.

136 Macroeconomic Advisers ruled out two other potential sources of a sustained risein the interest rate:
faster productivity growth and an increase in the structural budget deficit relative to potential GDP.
Macroeconomic Advisers, supra, at 5-7.

137 Macroeconomic Advisers points to the benefits of using a full numerical computable general
equilibrium macro model to assess the overall relationship between inflation and nominal interest rates
given the complicated interactions in the economy between inflation, the business tax code and foreign
capital flows. Macroeconomic Advisers, supra, at 11.

138 Thus, for example, if interest rates increased by 500 basis points, the general inflation rate and the
house price inflation rate would both increase by 375 basis points. An increase in inflation of 100 percent
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Thus, the Darby and Macroeconomic Advisers studies support immediate house price
inflation in the up-rate stress test that would leave real house values unaffected, at a
minimum, or cause some real house price appreciation (in the event that general inflation
accelerates by more than 75 percent of the increase in interest rates).® The acceleration
of house price inflation would be relative to the current house price growth rate (typically
about three percent per year).

The studies do not support OFHEQO' s inflation adjustment cal culated as the difference
between the yield on the ten-year CMT that obtains in the stress test and the mandatory
adjustment threshold." In addition, neither study suggests that the inflation adjustment
would be appropriate only when interest rates in the up-rate test rise by more than the
mandatory adjustment threshold. Darby notes that, given the formulas dictating the size of
the interest rate shock in the up-rate scenario, OFHEO can choose not to adjust credit
losses to account for higher inflation only in extraordinary cases when current interest
rates are high and have been rising.*** Darby concludes, “exercise of that option would be
nonsensical given the assumption that the interest rate increase is maintained for ten
years.” 142

These two aspects of the NPR2 inflation adjustment — turning off the inflation adjustment
when rates are high and rising and the size limit on the inflation adjustment — lead to
instability in the Enterprises capital requirements. Chart 9 illustrates the inflation
adjustment given by NPR2 that would have obtained over the past 39 years given the

of the increase in interest rates would, on the other hand, reduce the real after-tax interest rate and
increase housing demand. Consequently, real house prices would increase — nominal house price growth
rates would exceed inflation and the increase in interest rates. Macroeconomic Advisers, supra, at 12-14.
139 Real house price appreciation means that housing values increase by more than the rate of inflation.
Remember that it is nominal house values that matter for mortgage default and severity. Inflation
decreases the probability of default because the loan burden, as a percent of the nominal house value,
decreases (i.e., LTV ratio decreases). If inflation accelerates by 75 percent of the increase in interest rates
(the lower end of the range given by Darby), real interest rates will have increased, but not the real after-
tax interest rate that affects housing demand. (The tax advantages of mortgage debt just compensate for
the higher real interest rate.) If inflation accelerates by 100 percent of the increase in interest rates (the
upper end of the range given by Darby), real interest rates will be unchanged and the real after-tax interest
rate that affects housing demand will decline.

140 |f the ten-year CMT increased in the up-rate test by 75 percent from 6.5 percent to 11.4 percent, house
price inflation would accelerate by at least 3.6 percent. (Thus, if house prices had been growing at a3
percent rate, they would grow at a 6.6 percent rate or more in the up-rate stresstest.) The inflation
adjustment proposed in NPR2, on the other hand, would be zero percent in the first five years and 3.02
percent annually in the second five years.

141 The Act requires OFHEO to adjust credit losses for inflation when the maximum yield on the ten-year
CMT during the stress test exceeds its average during the nine months prior to the stress test by more than
50 percent. The maximum yield during the stresstest is the greater of (a) the average during the prior
nine months plus 600 basis points or (b) 160 percent of the average for the prior three years. The
maximum yield during the stress test is further capped at 175 percent of the nine-month average. If the
nine-month average is 12 percent or more and rates have been rising steeply enough, the maximum yield
during the stress test will be set to the nine-month average plus 600 basis points according to the rule
described above. However, in this case the mandatory adjustment threshold will not be met, because the
maximum yield during the stress test will not exceed the nine-month average by more than 50 percent.

192 Darby, supra, at 2.
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behavior of the ten-year CMT.*® In the early 1980s when the ten-year CM T was very
high and had been rising, the inflation adjustment would have dropped to zero in the stress
test simulation, even though an environment of high and rising rates per se would not
affect the inflationary assumptions of the stress test scenario.'** Similarly, the limited
amount by which inflation adjusts under the NPR2 formula as the interest rate increase of
the stress test approaches 50 percent leads to some volatility in the inflation adjustment.
The changes in the Enterprises’ capital requirements resulting from such instability in the
inflation adjustment would be unrelated to changesin risk."* As discussed earlier, these
constraints on the inflation adjustment formula are not required by the Act. OFHEO has

considerable discretion in defining an inflation adjustment that is most consistent with the
stress period and best ties capital to risk.

NPR2 Inflation Adjustment and the Yield on the 10-Year CMT
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Chart 9: NPR2 Inflation Adjustment and the Yield on the 10-Year CMT

143 The chart does not depict the back-loading of the NPR2 inflation adjustment. Thus, the inflation
adjustment shown is the average per year.

144 The environment of very high and rising rates does affect the size of the interest rate shock dictated by
the Act. In such cases, the up-rate shock is 600 basis points but less than a 50 percent increase over recent
levels. However, there is no reason to think that a 600 basis point shock would not be accompanied by
inflation. Note that the interest rate shock of the stress test is usually proportional to the level of the ten-
year CMT, causing the inflation adjustment to generally track the level of rates.

145 While the back-loading the NPR2 inflation adjustment attenuates the impact on capital requirements of

such instability, that is not a good argument for back-loading. Back-loading is what makes the NPR2
inflation adjustment unimportant for credit losses in the first place.
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Recommendations
Seasoning and other factors of mortgage performance

Freddie Mac recommends adopting a single set of dispersion coefficients for al Census
divisonsthat are fixed by regulation, just as house price growth rates are fixed for the
stresstest. The house price growth rates together with the dispersion coefficients should
approximate house price behavior during the benchmark loss experience. This experience
will then apply to mortgages of all regionsin the stresstest, as the Act requires.
Specifically, we propose using the house price dispersion coefficients from the third
quarter 1996 HPI for the WSC Census division since it is the corresponding HPI that
defines the stress test house price path and since the third quarter 1996 HPI and dispersion
estimates were used in calibrating the single-family mortgage behavioral models to the
benchmark. This approach would have the added benefit of reducing instability in the
capital requirement caused by re-estimating the dispersion coefficients every quarter as
under the proposed approach.

Relationship to benchmark loss experience

Regarding the use of the WSC 1984-1993 HPI as a proxy for the benchmark house price
experience, Freddie Mac recommends keeping that index, calculated as of the third quarter
of 1996, to define the economic environment in the down-rate scenario. After all, thiswas
the index used by OFHEOQ in the calibration of the single-family default and severity
models to the benchmark experience.

Inflation adjustment in the up-rate scenario

An inflation adjustment based on the work of Darby and Macroeconomic Advisers would
be most consistent with the stress period given by the behavior of the ten-year CMT in the
up-rate scenario. Freddie Mac recommended a similar inflation adjustment in its
comments on an earlier OFHEO rule-making.** In NPR2, OFHEOQ rejects Freddie Mac's
recommendation because “ such an approach could result in ... very few credit lossesin
the up-rate scenario.” OFHEO further claims that “the recommended approach ... would
not have any obvious relationship to the benchmark loss experience.” ¥

In consideration of these concerns, Freddie Mac recommends that the inflation adjustment
in the up-rate stress test be applied not to current house price growth rates but to the
house price growth rates of the benchmark region (WSC 1984-1993), which define the
down-rate house price path. Furthermore, Freddie Mac recommends that the inflation
adjustment to house price growth rates be only 75 percent of the increase in stress test
interest rates but not tied in any way to the mandatory adjustment threshold.

In addition, Freddie Mac recommends that OFHEO apply the inflation adjustment to all
up-rate stress test scenarios, even when interest rates increase by less than the mandatory
adjustment threshold, to avoid needless volatility in Enterprise capital requirements and to
maintain consistency with the events of the stress period. The recommended inflation

148 Freddie Mac Comment, dated May 9, 1995, on OFHEQO' s Advance Notice of Proposed Rulemaking
(Freddie Mac's ANPR Comment) at 45-47.
Y NPR2 at 18145-18146.
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adjustment would better track movementsin the ten-year CMT yield as shown in Chart
10. Such tracking is appropriate given that the interest-rate shock of the stresstest is
generally proportional to the level of the ten-year CMT. Thus, when the ten-year CMT is
low, the interest rate shock isrelatively small and so is the inflation adjustment.

Recommended Inflation Adjustment and the Yield on the 10-Year CMT
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Chart 10: Recommended Inflation Adjustment and the Yield on the 10-Year CMT

The effect of the recommended inflation adjustment would be to lower credit lossesin the
up-rate stress test relative to the down-rate test, especially for loans with low borrower
equity at the start of the stresstest. This affect is appropriate given the nature of the
inflationary environment in the up-rate stress test. Chart 11 shows, for example, ten-year
credit losses for various LTV cohorts for stress test scenarios similar to those of the
second quarter of 1997.' Credit losses are reduced significantly for all the mid- to high-
LTV loans, not just those with the worst equity position.

18 Asin the corresponding chart above (Chart 10), the LTV cohorts are newly originated, fixed-rate, 30
year mortgages having a coupon of seven percent at the start of the stresstest. The ten-year CMT is

assumed to be 6.5 percent at the start of the stress test and increases by 75 percent to 11.4 percent by the
end of the first year of the stress test.
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Recommended Inflation Adjustment: Impact on Credit Losses by LTV
(New Originations, FR30, 7% Coupon, 6.5% 10-Year CMT)
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Chart 11: Recommended Inflation Adjustment: Impact on Credit Losses by LTV

Freddie Mac' s recommended inflation adjustment has the following advantages:

The recommended inflation adjustment is most consistent with the stress period as
required by the Act.

The earlier inflation adjustment (for the first five years of the stress period as well as
the last five) lowers credit losses in the up-rate stress test to alevel “consistent with”
credit losses in the down-rate stress test.

Basing the inflation adjustment on the benchmark house price experience retains the
stressfulness of the up-rate credit |oss scenario and the relationship to the benchmark
experience.

De-linking the inflation adjustment from the mandatory adjustment threshold increases
the stability of the capital requirement and better ties capital to risk.
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v.  Multifamily Economic Environment

OFHEO faces a substantial challenge in developing an appropriate stress test environment
for multifamily mortgages, due primarily to the lack of data in the benchmark about rental
income, vacancy rates and property values. Asaresult, OFHEO relies upon various
assumptions to generate a stress test environment for multifamily mortgages. Freddie Mac
agrees with OFHEQ' s definition of stress test rent and vacancy rates Because they
adequately represent the benchmark experience and, in combination with the multifamily
behavioral models, tie capital to risk. However, Freddie Mac disagrees with OFHEO's
property-value index because it does not credibly represent a stressful multifamily
experience, especialy in the down-rate scenario. In addition, Freddie Mac recommends
that OFHEOQ rely on actual net operating income for individual properties collected by the
Enterprises to define starting values for the stress test.

Background

Multifamily mortgage loans differ in many ways from single family mortgage loans and
present unique credit risks.*® In contrast to single-family loans which are often owner-
occupied, multifamily loans are commercia loans on properties owned by investors and
generally supported by a stream of income generated by the property. Single-family
defaults are driven largely by borrower equity. Multifamily defaults are driven by a
combination of current debt coverage ratio (DCR), borrower equity and balloon dates.
Another important difference between single-family and multifamily loansis the data
available to study loan performance. The data on single-family mortgages are abundant,
but there are little reliable data on multifamily mortgages. This section focuses on the
particular challenges in defining the stress test economic environment for multifamily
mortgages, especially those related to data limitations.

Indices of rental income and vacancies play a prominent role in OFHEQO'’ s approach to the
modeling of multifamily loan performance. The DCR is directly related to these indices.
DCR equals the ratio of net operating income (NOI) to the mortgage payment. NOI is
rental income net of vacancies and less expenses. Increases (reductions) in DCR reduce
(increase) the probability of mortgage default. Property value, a determinant of borrower
equity, is not observed (i.e., there are no data available) but is calculated by OFHEO as
the product of NOI and a capitalization rate multiplier, which itself is afunction of the
interest rate. Increases in property values reduce the LTV and decrease the probability of
mortgage default; decreases in property values (increasesin LTV) have the opposite
effect.

The credit risk component of the stress test in the Act does not expressly distinguish
multifamily from single family mortgage loans. The Act refersto default and severity rates
of “mortgages’ during the stress period and requires that OFHEO reasonably relate the
stress period credit losses to a historical benchmark loss experience.™ However, the Act
also requires OFHEO to take into account “ appropriate distinctions among types of

8 Thisis acknowledged by OFHEO. See, e.g., NPR2 at 18120 and 18125.
0 The Act § 1361(a)(1).
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mortgage products, including the distinction between single-family and multifamily
loans.” ™" The interest rate risk component of the Act requires OFHEO to make a
mandatory inflation adjustment to credit losses for large increases in the ten-year CMT
yield.™

The following discussion focuses upon three aspects of the stress test economic
environment for multifamily mortgages. The first is the appropriateness of the stress test
economic environment for multifamily loans, which depends upon the linkage of that
environment to the benchmark and how well the economic environment, in combination
with the multifamily behavioral models, produce results that tie capital to risk. The second
is the adjustment for inflation in the up-rate scenario and the third is the approach used by
OFHEO to determine starting values for net operating income for “seasoned” loans.

Proposal

OFHEO explains that the stress test simulates mortgage performance (default and severity
rates and prepayment levels) under housing market conditions that reflect stresses
comparable to those of the benchmark loss experience (ALMO). OFHEO uses four
housing market condition variables: house price growth rates, rent growth rates, rental
vacancy rates, and multifamily property value growth rates. The latter three variables are
used to project multifamily default and prepayment rates. OFHEO constructs its own
indices of rents and vacancies for the ALMO region based upon data available from the
Ingtitute for Real Estate Management (IREM).™ OFHEO tried to adjust for deficiencies
in IREM data using statistical regression techniques. The resulting stress test scenarios
for rents and vacancies are presented in Tables 3-14 and 3-15 of NPR2.*** OFHEO
addresses the mandatory inflation adjustment as required by the Act by adjusting rent
growth rates in the up-rate scenario in the same manner as the single-family house price
growth rates are adjusted.™

Because indices of multifamily property values are not available from any public sources,
OFHEO creates property value indices to both estimate the models and define the stress

B4, at § 1361(b)(2). The Act defines “types of mortgage products’ as classification of mortgage
products with similar characteristics as determined by OFHEQ' s Director, including properties that are
owner-occupied versus investor-owned or those with 1-4 dwelling units versus more than 4 dwelling units
or “any other characteristics of the mortgage as the Director may determine.” 1d. at § 1361(d)(2). In
addition, the Act defines “seasoning” as the change over time in the ratio of the unpaid principal balance
of amortgage to the value of the property by which such mortgage loan is secured as determined by an
index that meets statutory criteria of quality and public availability. 1d. at §1361(d)(1).

12 1d. at § 1361(8)(2)(C).

153 | n contrast, OFHEO uses geographic specific indices of rent and vacancy rates from government
sources for purposes of estimating the default and prepayment models. Rent growth rates are from the
residential rent component of the consumer price index (CPl) which is produced by the U.S. Bureau of
Labor Statistics. Vacancy rates are from the rental vacancy rate series (H-111) produced by the Bureau of
the Census. These indices are available for the metropolitan area or Census region, but not for ALMO.
OFHEQO states that the CPI residential rent index is not available for ALMO and the H-111 state vacancy
rate seriesis not available for the appropriate time period (1984-85). NPR2 at 18215.

™ NPR2 at 18239-40.

4. at §3.4.3. See also Single-Family House Price Scenario.
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test scenario.” As mentioned above, OFHEO measures property value (P) as the product
of NOI and a capitalization rate multiplier (C): P, = NOI, C,.™" The value of the
capitalization rate multiplier at the time of origination (Cy ) isthe ratio of the original
purchase price to NOI at origination (NOlo). The capitalization rate multiplier changes
inversely with the changesin the level of the ten-year CMT yield (i10).”® As such,
property valuesin the stress test can change substantialy as the ten-year CM T changes.

In addition to defining the economic conditions of the stress period for multifamily
mortgages, OFHEO had to determine the starting values of NOI for “seasoned” loans.™
The average value of NOI for a seasoned loan at the start of the stress test period equals
NOI at origination times a net income multiplier. The net income multiplier isgiven by Io
=(1-2.15(V, - 0.0621)), where V, isthe rental vacancy rate at the start of the stress test.
The vaue of |, for a seasoned loan is NOI at the time the loan was originated updated by
the BL S rent indices appropriate to the age and geographic location of each mortgage.
The vaue of Vj is the Census vacancy index appropriate to the geographic location of
each mortgage in the year in which the stress test begins.

Discussion

Unfortunately, the procedures used by OFHEO to define the stress test environment for
single-family mortgages are not possible for multifamily mortgages. There are two
reasons for this. First, the number of multifamily defaults in the benchmark region is quite
small, which makesit virtually impossible to calibrate closely a statistical model to the
benchmark experience.®® Second, as noted above, precise historical indices of multifamily
property values are not readily available for ALMO or, in fact, for any part of the nation.

As aresult, the multifamily statistical model and the stress test environment must rely
upon other economic variables.

We evaluate how well OFHEQ' s specification of the stress test economic environment for
multifamily mortgagesistied to the ALMO experience and how well the economic
environment together with the multifamily behaviora models produce results that tie
capital torisk. Our evaluation is tempered by recognition of the substantial difficulties
associated with the statistical modeling of multifamily mortgage performance.

Due to lack of multifamily data, the tie to ALMO is weak

Because there are few (only 13) multifamily mortgage defaults in the benchmark time-
period, multifamily loan performance istied to ALMO exclusively by the three housing

1% oee, e.g., NPR2 at 18125 (“there is not enough data available for OFHEO to develop its own price
index and the only known price indices blend many commercial property types, have small numbers of
observations and are national in scope”).

©71d. at 88 3.4 and 3.5.4.2.4.

%8 Eor example, during the stresstest C; = ( 1 + 0.23*di1o/i10)Co, Where diy is the percentage difference
between the ten-year CMT at origination and period t of the stress test.

19 Seasoned loans are loans that are not new originations and are typically more than one year old.
0. at 18144.
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market condition variables; rents, vacancies and multifamily property values.™™ Even for
these variables, thetieto ALMO is tenuous owing to data limitations. Although the data
on ALMO vacancy rates are plentiful and reliable, data on ALMO rents are lacking (and
OFHEQ' s proxy is questionable) and data on property values are not available. The
resulting stress test economic scenario for multifamily is described and evaluated below.

Firgt, the vacancy rate scenario is quite stressful. The average vacancy rate in the stress
test is 10.5 percent (with a peak vacancy rate of 13.2 percent) compared with a national
average of 7.20 percent over the 1984-1993 ALMO time period (with a peak vacancy rate
of lessthan eight percent). Thisis similar to the relative stressfulness of the single-family
house price scenario (Chart 12).

Stress Test Economic Scenario Relative to US
Rents, Vacancies, NOI and Single-Family House Prices
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Chart 12: Stress Test Economic Scenario Relative to US (1984-1993)

Second, the rental price scenario ismild. Rents grow by 42 percent over the entire stress
period in the down rate scenario, which is close to the national average growth rate in the
residential rent component of the Consumer Price Index (CPl) for the nation for the
period 1984-1993 (Chart 12).'

181 | h other words, there are not enough data to calibrate the multifamily default model to ALMO defaullts,

which is not the case for the calibration of the single-family models. Therefore, OFHEO ties only the
model inputsto ALMO — to the extent it can — with the expectation that the model outputs (defaults)
would be closely related to ALMO.

162 \we believe this outcome is produced, in part, by OFHEO's reliance upon a regression model to link the
IREM datato the CPI data. Such an approach has a tendency to generate a predicted seriesthat is
smoother than the true underlying data. For example and in an extreme case, the predicted value of the
dependent variable in aregression in which the dependent variable bears no relationship to the
independent variable is the estimate of the constant term. More generally, the lower the explanatory power
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Third, we believe the scenarios for the rental income and the vacancy rate combine to
produce a severe environment for the cash flow available to multifamily properties during
the stresstest. Our conclusion is based upon two indices of cash flow we construct using
the rent and vacancy scenarios for ALMO and for the whole country. Each index
measures the growth in maximum rental income available to the property, less vacancies,
assuch it isaproxy for property net operating income. The ALMO-based index of NOI is
eight percent lower than a national index of NOI (Chart 12). At the trough, the ALMO
index is about 12 percent less than the national index.

Finally, the property value scenario isimplausible and volatile. Here thetie to the
benchmark experience is quite weak as we explain below. OFHEQO's constructed property
value index tends to increase substantially in the down-rate scenario and decrease
substantially in the up-rate scenario.’® Although precise historical indices of multifamily
property values are not available for many markets, especially for the ALMO region, our
review of available information suggests that declines in property value, not increases, best
characterize multifamily housing markets suffering severe stress. For example, the indices
of multifamily properties produced in a 1997 article by Follain and Calhoun show
substantial declines in Texas and Florida during the portions of the 1980s when parts of
those multifamily housing markets were in steep decline due to tax reform, oil price
declines and the S& L crisis.'® The CB Richard Ellis Nationa Real Estate Index also
shows property value declines in a number of metropolitan areas that experienced high
vacancy rates.'®

In addition, the implied index of multifamily property valuesis difficult to support in
comparison to the treatment of single-family house prices. Although single-family house
prices decline by about 12 percent before returning to nearly their starting position level at
the end of the stress period, multifamily house prices can rise by 50 percent in the down-
rate scenario. In the up-rate scenario, multifamily house prices decline substantially more
than single-family house prices.

An important source of the volatility of the property value index is OFHEQ' s equation for
the capitalization rate multiplier, which we believe is serioudy flawed. Recall that the
property value index (P,) isthe product of OFHEO' s estimate of net operating income
(NOI;) and the capitalization rate multiplier (C;). The capitalization rate multiplier
increases as interest rates decline and decreases as interest ratesrise. A 50 percent decline

of the regression, the lower the variation in the predicted variable relative to the independent variable.
Indeed, our analysis of the regression used by OFHEOQ to generate the rent scenario indicates that the
predicted seriesisless volatile than the underlying IREM data. So, to the extent that the IREM data
actually represent the true ALMO experience, the OFHEO rental income stress scenario underestimates
the ALMO experience.

1%3 The exact change in property values depends on circumstances prior to the start of the stress test.
Property values can rise (LTVs decline) by 50 percent or more during the down rate scenario; large
decreases in the up-rate scenario are also possible.

184 James R. Follain and Charles Calhoun, "Constructi ng Indexes of the Price of Multifamily Properties
Using the 1991 Residential Finance Survey," Journal of Real Estate Finance and Economics, at 235-255
(1997).

1% CB Richard Ellis National Real Estate Index, 353 Sacramento St., San Francisco, CA 94111.
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in interest rates can generate a double-digit increase in property values. While the
appropriate relationship between the capitalization rate multiplier and the level of nominal
interest rates is complex and difficult to estimate, especialy with the limited data available,
a properly specified multiplier should incorporate a distinction between nominal interest
rates and expected inflation. OFHEO’s multiplier does not.

In sum, the property value scenarios, especialy the down-rate scenario, are inconsistent
with observed multifamily property values in stressful markets, quite different than the
scenarios for single-family house prices and difficult to explain. Furthermore, the
capitalization rate multiplier used by OFHEO to construct its indices of property valuesis
incompletely specified and estimated with inadequate data.

Proposed inflation adjustment is modest

OFHEO includes an adjustment of the rent series in the up-rate scenario to take account
of the expected positive correlation between the level of nominal interest rates and
inflation of the general price level. The procedure underlying the adjustment is the same
asthat for single-family and is described in the section on Sngle-Family House Price
Scenario. Asexplained in that section, the small inflation adjustment proposed by
OFHEO for single-family house pricesis inconsistent with the up-rate scenario. This
argument applies equally well to rents; that is, nominal rent growth rates would rise at or
near therise in the generd inflation rate. Thisrelationship is supported by the empirical
evidence: the growth rates in the residential rent component of the CPI and the CPI less
shelter grew by very similar amounts between 1984 and 1998 (63 versus 56 percent).

Some housing economists have also provided theoretical evidence to support the idea that
real (inflation-adjusted) rent may grow faster than the rate of inflation of the general price
level.’® Their analysis focuses upon the relationship between the response of the
equilibrium level of rent to an increase in the generd inflation rate.

The connection between the two liesin the tax treatment of investments in rental property.
Specificaly, the depreciation allowance for rental housing is a nomina amount (i.e.,
straight line depreciation) that is invariant to the level of inflation, so higher rates of
inflation reduce the value of this allowance, al else equal. Asaconsequence, investorsin
rental housing will likely increase rents by more than the rate of inflation of the genera
price level to compensate for the lower value of the depreciation allowance.

Although empirical evidence isinsufficient to assign a precise relationship between
nomina rent and the underlying inflation rate, rents are likely to grow asfast, if not faster,
than the rate of inflation of the general price level.

NOI starting values for the seasoned loans can be improved

The process used by OFHEOQ to “season” loans relies upon indices of rents and vacancies
rather than on the actual changesin the rents and vacancies of the properties. Thiscan
cause serious measurement error if the changes at the property level are much different

1% Follain and Ling discuss thisissue, review the relevant literature, and provide evidence about its
impact in Follain, James R., and David C. Ling, "Another Look at Inflation, Taxes and Tenure Choice,"
16(3) American Real Estate and Urban Economics Association Journal (1988) at 207-229.
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than those generated by the indices. In fact, a recent study indicates that 80 to 95 percent
of the variance in the annual growth rate of rents around the national mean at the unit level
is explained by fluctuations at the unit level, not variations in the Metropolitan Statistical
Area (MSA) average rent growth.™ Rather than relying on such indices, OFHEO could
begin to use more reliable information collected by the Enterprises. Specifically, both
Enterprises now collect annual inspection data about each multifamily property as a way
of managing the risk of their multifamily portfolios. These data include the current and
best estimate of the NOI generated by the specific property.

Recommendations
We offer several recommendations to the issues we discussed above.
Maintain the scenario for vacancies and rents

We support OFHEQ' s proposed stress scenario for the vacancy rate. It portrays an
appropriately stressful economic environment for multifamily mortgages and bears the
closest relationship of any element of the multifamily economic environment to the ALMO
experience.

The proposed stress test scenario for rent isless closaly tied to ALMO than isthe
proposed vacancy scenario. Judged independently of other aspects of the stress test, the
rent scenario should be more severe in the down-rate scenario. Also, the adjustment for
inflation in the up-rate scenario should be larger and approximate the increase in the
underlying rate of inflation implied by the up-rate scenario. However, specific
recommendations to change this element of the stress test for multifamily cannot be made
outside of the context of the overall treatment of multifamily mortgages. Specificaly,
increasing the severity of the down-rate rental price scenario aloneis not enough to
generate appropriate credit losses for multifamily mortgages with OFHEQO' s proposed
statistical models. Therefore, the solution we suggest to improve the overall stresstest for
multifamily includes adjustments to the statistical model but no changes to the scenarios
for rents and vacancies. Solutions that call for changes to both the statistical model and the
scenario for rents are also possible. However, a solution that accepts the statistical model
we suggest and a more severe rent scenario would no longer tie risk-based capital
requirements to risk for multifamily loans.

Do not update property values and LTV ratios during the stress test

We strongly recommend dropping the property value index from the specification of the
stress test economic environment for multifamily and reliance on that index to update
property values (and loan to value ratios) during the stresstest. Although including an
accurate measure of the current loan to value ratio would improve the performance of a
multifamily mortgage model, including an imprecise measure yields few benefits. 1n our
view, OFHEQ' s constructed index is based upon inappropriate methods and data and
generates results that are indefensible. The statistical model we propose below relies

187 Follain, James, David Kogut, and Michael Marschoun, “Analysis of the Time-Series Behavior of

Multifamily Rents,” Paper presented at the 2000 Meetings of the American Real Estate and Urban
Economics Association, Boston.
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instead on the DCR, which we believe to be a critical determinant of multifamily mortgage
performance.

Use Enterprise inspection data for starting values of NOI for seasoned
loans

We recommend that OFHEO not model starting values of NOI for seasoned loans. Both
Enterprises devote considerable resources to collecting and analyzing financial information
about each property underlying their multifamily mortgage portfolio. Included in what we
call the inspection data set is an annual assessment of the NOI generated by each property.
These data provide more precise estimates of the starting values of NOI than the methods
and indices OFHEOQ proposed.
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C. Mortgage Performance

The risk-based capital standard of the Act requires OFHEO to “reasonably relate”’ the
stress test credit losses — mortgage default rates and severity rates — to the identified
benchmark loss experience.® In addition, the Act requires OFHEQO to determine
prepayment experience in the stress period “on the basis of available information, to be
most consistent with the stress period.”'® Moreover, the Act requires OFHEO to “take
into account appropriate distinctions among types of mortgage products, differencesin
loan seasoning and any other appropriate factors in developing the stress test.” "

OFHEO uses statistical models estimated on historical mortgage performance data of the
Enterprises to sort out the contribution of various mortgage risk factors and the economic
environment on mortgage defaults, prepayments and loss severities. These models are
then used to predict prepayments and credit losses in the stress test scenarios defined by
the economic conditions of the benchmark. OFHEO explains that it chose to develop
statistical models for mortgage performance instead of applying default, prepayment and
loss severity rates directly from the benchmark experience for several reasons.'™* First,
OFHEO notes that the benchmark loss experience does not include al relevant loan
products and risk classes to allow direct application of benchmark loss rates to the
Enterprises current portfolios. In contrast, statistical models estimated on large data sets
can differentiate mortgage performance across a wide range of products and still allow the
performance of each product to be related to the benchmark experience, by simulating the
effect on mortgage performance of the benchmark economic environment, for example.
Second, OFHEO points out that statistical models allow one to extrapolate mortgage
performance to out-of-sample events — events that have never occurred, such as the
sustained adverse interest rate scenarios of the stresstests. Third, OFHEO argues that
statistical models are the best way to address the multiple requirements of the Act.

Freddie Mac generally agrees with OFHEQ' s statistical modeling approach for single-
family mortgages. The abundance of data on single-family mortgage performancein
falling interest rate environments allows statistical models to adequately quantify the
causes of mortgage default and prepayment and accurately predict mortgage performance
of the Enterprises current portfolios in the down-rate stress test.'”> Extrapolation of
model results to the extreme interest-rate shock of the up-rate stress test, however, should
be done with caution given the lack of historical mortgage performance data relating to
rising interest rate environments. For asimilar reason, we believe that statistical models

1%8 The Act § 1361(a)(1).

19 1d. at § 1361(b)(2).

104, at § 1361(b)(1). Single-family and multifamily mortgages are considered different types of
mortgage products. Id. at § 1361(d)(2). “Seasoning” is defined by the Act to mean the changein a
mortgage’ s loan-to-value ratio over time. Id. at § 1361(d)(1).

"t See NPR2 at 18119.

172 | n addition, calibrating the models to the benchmark oss experience provides a further reality check on
model results in a down-rate environment.
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for multifamily should inform but not solely determine the risk-based capital requirements
for multifamily mortgages. The paucity of precise multifamily data precludes the use of
highly structured econometric models that can be successfully deployed in the single-
family mortgage area. In sum, the reasonableness of the statistical model results should be
evauated in light of the extreme conditions of the stress test and the out-of-sample nature
of the predictions of stress test mortgage behavior.

A statistically based modeling approach together with some reality checks for
reasonableness of out-of-sample predictions can produce mortgage behavioral models that
reasonably tie capital to risk. Once reached, however, this delicate balance should not be
upset by re-estimating the models frequently as new data become available. Thisis
because out-of-sample predictions will not be improved with new data from normal
economic environments. In fact, small changesin model coefficients that might reasonably
occur with an additional year’s worth of data can produce undesirably large changesin
capital requirements once model outcomes are extrapolated to the extreme environments
of the stresstest. In most cases, these changes would reflect no new information on
mortgage performance within the extreme scenarios.

The following sections discuss and evaluate the statistical models of default, prepayment
and loss severity that OFHEO proposes to predict single-family mortgage performance
and multifamily mortgage performance in the stresstest. We evaluate how well the
proposed models achieve the requirements of the Act, tie capital to risk and are
operationally workable and make recommendations based on that analysis.
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i.  Single Family Mortgage Performance

The stress test simulates the performance of an Enterprise’ s current mortgage portfolio
under extreme interest rate scenarios and the worst historical regional credit loss
experience.'” In order to predict single-family mortgage performance™ during the stress
test OFHEO specifies statistical models'™ for mortgage defaults, loss severity, and
prepayment. Rates of default and loss severity are captured by the models through the
timing and magnitude of credit losses, given specific loan characteristics and the economic
circumstances affecting such loans.*™® Prepayment is a key determinant of net interest
income and also affects credit losses through its effects on the timing and rates of default.
All three mortgage performance components ultimately affect Enterprise cash flows.

The Act requires that the credit risk component of the risk-based capital stress test include
rates of mortgage default and severity.”” In addition, OFHEO must determine
prepayment experience in the stress period “on the basis of available information to be
most consistent with the stress period.”*”® The term “stress period” in the Act means the
ten-year period of the stress test during which an Enterprise s multaneously must
withstand severely adverse credit conditions and extreme interest rate movements as
specified by the Act.*”

In developing stress test credit losses, the Act requires OFHEO to identify a historical
worst case regional credit |oss experience (the benchmark loss experience).’® OFHEO
then must “reasonably relate” the Enterprises’ current portfolios to the identified
benchmark loss experience.”® In addition, the Act requires OFHEO to “take into account
appropriate distinctions among types of mortgage products, differences in loan seasoning
and any other appropriate factors in developing the stress test.” *#

1 The Act § 1361(a)(1).

174 Mortgage performance is not a term used in the Act. Theterm is used by OFHEO in NPR2 and its
earlier rulemakings to facilitate discussion of rates of default, severity and prepayment. See, e.g., NPR2 at
18117-18.

1% These models are essentially sets of equations specified by OFHEO in NPR2.

176 OFHEO also describes loss severity as the net cost to the Enterprise of aloan default. See NPR2 at
18139.

7 The Act §1361(a)(1).

18 |d. at § 1361(b)(2).

4. at § 1361(a).

18014, at §1361(a)(1). See also Benchmark Loss Experience.

181 Id.

182 |d. at 8§ 1361(b)(1) and (d)(1) and (2). The Act defines “type of mortgage product” as “a classification
of one or more mortgage products, as established by the [OFHEQ] Director, which have similar
characteristics ...[such as whether the property is multifamily; whether the interest rate is fixed or
adjustable; the priority of the lien on the property securing the mortgage; the term of the mortgage;
whether the property is owner-occupied or investor-owned; amortization of the unpaid balance and]...

any other characteristics of the mortgage, as the Director may determine.” Id. at (d)(2). The Act defines
“seasoning” to mean “the change over timein the ratio of the unpaid principal balance of a mortgage to
the value of the property by which such mortgage loan is secured.” Thisis to be determined in accordance
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OFHEQ' s approach has three genera characteristics: an explicit link to the stress test
€conomic scenarios, an extensive use of enterprise data, and a specific caibration of their
models to the benchmark regime. These characteristics are described below.

Explicit link to stress test scenario: Earlier in our Comment we addressed the
specifications in NPR2 for the stress test environment, including proposed specification of
the paths of interest rates and house prices over the ten-year stress period. OFHEO
proposes to link these stress test scenarios directly to projections of mortgage behavior
using detailed statistical models of mortgage performance (default, severity and
prepayment).’*® OFHEO uses this detailed modeling approach to relate the ALMO
benchmark experience, which was measured only on newly originated loans, to projections
of mortgage behavior for seasoned |oans and to mortgage products that were missing

from the benchmark experience.

Use of Enterprise historical data: OFHEO uses Enterprise data to develop its models of
single-family mortgage performance. Enterprise data are used to measure historical
relationships among mortgage product attributes, interest rates and house price scenarios,
and mortgage behavior. OFHEO estimated its proposed models using performance data
on mortgages originated throughout the United States from 1979 to 1993, reflecting
exposure years through the end of 1995. The single-family mortgage performance models
in NPR2 summarize the relationships between Enterprise default and prepayment rates and
the economic scenarios, within the range of actual historical experience. These historical
relationships are extrapolated to project mortgage behavior within the extreme economic
environments of the stress test.

Calibration to benchmark experience: OFHEO calibrates both the default and loss
severity specifications to ALMO. Calibration assures that, given the interest rate and
house price experience of ALMO, NPR2 models would reproduce default and loss
severity experience of ALMO.

We evaluated OFHEQ' s proposed models in view of requirements of the Act, our need for
any models to be operationally workable and whether the modelstie capital to risk. Inthis
regard, we believe the single family mortgage performance models must accomplish the
following objectives:

“Reasonably relate” the rates of default and severity in the benchmark experience to
the current portfolio of each Enterprise.

Respond appropriately to changes in the economic environment that affect credit loss
or prepayment.

Make appropriate distinctions among mortgage products.

with an index that meets certain statutory requirements including public availability and regular use by
the Federal Government. Id. at (d)(1).

183 NPR2 § 3.5.1 and 3.5.2. See also NPR2 at 18119-25 (in which OFHEO explains its choice to use
statistical models over another approach of applying atable of historical default, prepayment and severity
rates).
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In describing its statistical modeling approach, OFHEO stated similar objectives.”®
Overall, we believe the genera approach taken by OFHEO is reasonable and with certain
adjustments could be successfully implemented.

In this section, we separately describe and evaluate each of OFHEO’ s proposed single-
family mortgage performance models. We aso recommend adjustments we believe will
enable these models to accomplish the objectives set forth above. In so doing, we
emphasize the need for the adjustments to the benchmark data that we recommend in
Benchmark Loss Experience and in our response to OFHEQ' sinitial Notice of Proposed
Rulemaking. These benchmark data adjustments are integrally related to our comments
below concerning calibration of the proposed single family mortgage performance models.

8 OFHEO supports its use of statistical models, stating that such models, “can provide valid outcomes
when data inputs occur in different combinations from those observed in the available Enterprise
historical data.” 1n addition, OFHEO states that statistical models “allow the stress test to make
reasonable extrapolations to out-of-sample events, such as the sustained adverse interest rates scenarios of
the stresstest.” Moreover, OFHEO states that the statistical models are “the best approach for addressing
the multiple requirements of the Act and the dynamic nature of economic changes in the stress test
period.” NPR2 at 18119-20 and 18139.

72



Freddie Mac Single-Family Default Model

a. Single-Family Default Model

OFHEO proposes to use a default model estimated from historical data to specify
mortgage default rates through the stress period. OFHEO specified its model using
Enterprise mortgage performance data to measure historical relationships among
economic scenarios, mortgage product attributes and mortgage default. These broad
historical relationships are calibrated to fit the benchmark experience and are then
extrapolated into the severe economic scenarios of the stresstest. OFHEO’ s proposed
model and approach are more successful in specifying the down-rate scenario than the up-
rate scenario, because there are no good approximations of the up-rate test in historical
data. Freddie Mac recommends that OFHEO revise its benchmark calibrations to adjust
for inaccurate or missing data in the benchmark region. In addition, we recommend that
OFHEO adjust the stress test application of its default model to reduce variation in capital
requirements that has no bearing to risk. We also recommend that OFHEQO incorporate
severd refinements into its specification of mortgage product risk to better distinguish
risks.

Proposal

OFHEOQ proposed a joint statistical model for defaults and prepayments as described in
Exhibit 2. The default model and prepayment mode! are estimated jointly, and also

applied jointly in the stress test. In this section, we focus exclusively on the default
specification. **

1% See also NPR2 §§ 3.5.1 and 3.5.2.

185 As noted previously, OFHEQ'’ s proposed model isa joint statistical model of default and prepayment
in the sense that default model predictions affect prepayment model predictions and vice versa. The
parameters that determine prepayment (the coefficients in the g vector) enter the denominator of the
default equation. Similarly, parameters that determine default (the coefficientsin the b vector) enter the
denominator of the prepayment equation. Thisjoint estimation ensures that the probability that aloan
will default, plus the probability that aloan will prepay, plus the probability that it will do neither, is equal
to one.
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Single-Family Default and Prepayment M odels
Functional Form

Defy =[exp{Xqb} ]/ [1+exp{X b} +exp{X g ]

Prepg =[exp{Xqg]/ [1+exp{Xqb} +exp{X g ]

where:

Defq, = quarterly, conditional default rate in stress test period g
Prep, = quarterly, conditional prepayment rate in stress test period q

Xgq = avector of variables describing a pool of mortgages and
features of the economic environment at period g.

b = avector of parameters specifying how mortgage defaults are
affected by the variables included in X
g = avector of parameters specifying how mortgage prepayment

variables are affected by variables included in X,

exp[.] = the exponential function.
Exhibit 2: Single-Family Default and Prepayment Models

Determinants of conditional default rates

A conditional rate of default refers to the portion of the outstanding balance in the loan
group that defaults during a given period of time. In the default model equationsin
Exhibit 2, the variables in the “X” vector determine the conditional default ratesin each
period of the stresstest. NPR2 describes a set of characteristics to be included in this
vector that affect the level and timing of mortgage default.”®” In a given month, the
following factors determine the default rate for single-family loans:

Loan-to-value (LTV) ratio at the time the mortgage was originated. OFHEO groups
mortgages into six different categories, based on original LTV ratio.'®

Borrower equity, which is calculated from the mortgages original LTV, amortization
of the principal balance since origination, and house price changes since origination.
Borrower equity is captured through a variable (PNEQ) that measures the probability
that aloan from a given product, region, and origination year would have negative
equity at any given date in the stress test.'®

%" NPR2 at 18174.

1% 1d. at 18092, 18133 and 18179.

1894, §35.2.3.2.3. As specified by OFHEO, the PNEQ variable requires creating a time series of
property values and amortizing loans to create updated LTV ratios throughout the stress period. The
updated LTV ratios are used, along with the standard deviations of house price growth paths to compute
probabilities of negative equity.
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Mortgage age, defined at any point in the mortgage’s life by the number of quarters
since the mortgage was originated. The variable “Age” isthe number of quarters since
origination; the square of the Age variable is aso included as a separate variable in the
“X” vector.'®

Changesin interest rates are captured through a “burnout” variable. In any given
guarter, amortgage is defined to be “burned out” if interest rates in the recent history
have been sufficiently below the mortgage’ s coupon rate. ™

Occupancy status of the borrower is a categorical variable that distinguishes investor-
owners from occupant-owners.'*

OFHEOQ uses a gtatistical analysis of the relationship between these explanatory variables
and historical default rates to estimate the numerical weights (coefficients of the b vector)
associated with each variable. Quarterly default rates throughout the stress test period are
calculated through this equation. Quarterly default rates are then converted to monthly
conditional default rates. These rates are used by the cash flow component of the stress
test to calculate monthly principal reductions resulting from defaults and to calculate
default losses for each month in the ten-year stress period.™

In its model, OFHEO specifies separate default equations for three product categories:™
Fixed-rate 30-year fully amortizing mortgages.
Adjustable-rate mortgages.

Other mortgages (including mortgages with 20 or 15-year amortization schedules, and
mortgages with a“balloon” repayment prior to the complete amortization).'

The conceptual underpinnings and empirical specifications are identical for all three of the
above specifications.

Calibration of the default model to the benchmark

After estimating its proposed default model, OFHEO made adjustments to the model to
calibrate projected stress test losses to ALMO.™* Mechanically, the calibration is

ONPR2 §3.5.2.3.2.1. Seealso NPR2 at 18132.

B1d, at. §3.5.2.3.2.4. Seealso NPR2 at 18134. Burnout is a binary variable. The proposed regulation
provides that burnout variable “indicates whether there have been at least two quarters of ‘ significant
refinance opportunities among the previous 8 quarters of loan life.” It further provides that a mortgage
undergoes a significant refinance opportunity “when its coupon is at least two percentage points above the
then-prevailing rate on 30-year mortgages.”

192, at. § 3.5.2.3.2.5. OFHEO rejected the use of other variables, such as origination year,
unemployment rates, mortgage premium value and credit scores, because it believed these were not
required by the Act and would increase the complexity of the model without corresponding benefit. 1d. at
18135.

9 1d. at §3.5.2.1 at 18241.

¥4, at 18176.

" 1d. at §3.5.2.3.2.8 and Table 3-17.

1d. at §35.2.3.2.9.
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accomplished by adding a new b coefficient to the coefficientsin Exhibit 2.**” OFHEO
applied this “calibration constant” to increase the conditional default rates to reflect the
actual ALMO default experience.™®

OFHEO estimated the calibration constant in three steps. First, all benchmark loans were
assigned the same historical house-price experience, specificaly the ten-year sequence of
appreciation rates from the OFHEO HPI for the West South Central Census Division
beginning in the first quarter of 1984." Second, using the default equations that it
estimated on a broader historical data sample, OFHEO projected the ten-year experience
of loans comprising the benchmark in order to compute the ten-year cumulative default
rate. This cumulative default rate was measured in the same manner for the actua
benchmark experience in NPR1.

Finally, OFHEO calibrated the default model to assure that the projected cumulative
default rates would match the actual cumulative default rates computed for the ALMO
benchmark. The calibration adjustment assures that the default model would reproduce
the ALMO default experience.®® The calibration adjustment is equivalent to an increasein
default rates of about 15 percent beyond the projections of OFHEQO' s default model within
the stress test economic scenario.

Discussion and Recommendations

In its comments on the Advanced Notice of Proposed Rulemaking (ANPR),* Freddie
Mac recommended against the use of statistical models.” At that time, Freddie Mac
suggested that credit loss projections can be “reasonably related” to the benchmark,
achieve appropriate responsiveness to the economic environment, and create appropriate
distinctions across mortgage products through simpler specifications.®

Based on our subsequent analysis of NPR2, we now conclude that the statistical modeling
approach OFHEO has chosen, coupled with calibration of the model to the benchmark
experience, could meet the criteria for a successful stress test implementation. However,
Freddie Mac has several specific concerns about the proposed default model.

In particular, we are concerned about OFHEQO' s quantification of the benchmark loss
experience because of missing data, incorrect weighting of data and other problems with
the benchmark data set.® In addition, we believe that the proposed default mode! is not
appropriately responsive to changes in interest rates. Finally, we believe that OFHEO's

197
Id.

% 1d. and NPR2 at 18143, n.133.

1% OFHEO acknowledges that the West South Central Census Division does not exactly match the ALMO
benchmark; however the actual ten-year house price experience of the West South Central Division and
the ALMO benchmark for 1984-1993 are very similar.

209 at §3.5.2.3.2.9 and at 18143. OFHEO proposes to insert a calibration adjustment of .146 to the
exponential function in each default equation.

2 Fed. Reg. 7468 (Feb. 8, 1995)

%2 gee Freddie Mac' s Response to OFHEO's ANPR (dated May 9, 1995) at 48-58.

28

2% gee Benchmark Loss Experience.
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proposed models fail to appropriately distinguish risks among certain mortgage products.
We believe these concerns can be addressed by OFHEO without re-estimation of the
models.

Models must reasonably relate benchmark losses to current portfolio

Freddie Mac agrees with OFHEOQ that there are benefits in estimating behaviora models
for default on alarge amount of historical Enterprise data. Moreover, we concur that
OFHEO can reasonably relate the statutory benchmark experience to the starting position
portfolios of the Enterprises by calibrating the models. However, as discussed in the
Benchmark Loss Experience section and in our NPR1 Comment, the ALMO benchmark
contains missing and flawed data, as well as incorrect weighting of loans. These data
problems, if not properly addressed, result in substantially higher stress-test credit loss
projections than warranted for the selected benchmark. We believe that OFHEO does not
need to select another benchmark to address these issues.

Our analysisindicates that OFHEO' s calibrated default model over-predicts default rates
of benchmark loans with high LTV ratios, and under-predicts default rates of lower LTV
loans. Table 5 shows thisrelationship across LTV categories. The table indicates that the
proposed default model creates adistorted view of risk acrosstherange of LTVSs.

Cumulative Cefault Rates

Original LTV Predicted®® Actual
60 and Below 0.34% 2.22%
61 to 70 2.81% 3.54%
71to 75 7.69% 7.87%

76 to 80 11.82% 9.39%

81 to 85 19.67% 12.02%

86 to 90 24.10% 17.74%
Greater Than 90 31.58% 26.39%

Table 5: Comparison of Model Predicted Default Rates to Benchmark Default Rates by LTV

We recommend two changes in OFHEQ' s calibration methodology that we believe
strengthen the relationship between the default model and the benchmark, and create a
stronger relationship between capital and risk. First, OFHEO should calibrate the default
model only after correcting benchmark data errors to achieve appropriate measures of the
benchmark experience.”® These adjustments will correct biases from missing Fannie Mae
data and eliminate the effects of a peculiar distribution of loans among the four states.
Both of these adjustments are documented in a report by the Research Triangle Institute
(the RTI report).””

2 The “ Predicted” values in this table were generated by simulating the behavior of seven loans with
LTV ratios of 60, 70, 75, 80, 85, 90, and 95. The loans were assumed to have a note rate of 13 percent
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Second, OFHEO should calibrate default predictions to the corrected benchmark
experience within specific LTV categories. Once the benchmark loans are corrected for
data biases, OFHEO should calibrate the default model to reproduce default rates of the
LTV categories.”®

Models do not appropriately capture the relationship to interest rates

Freddie Mac believes that OFHEQO' s proposed default models do not capture the
appropriate sensitivity of defaults to the level of interest rates of the stresstest. The
primary substantive result of this deficiency is an overstatement of credit losses in the up-
rate scenario. Within certain ranges of interest rates, NPR2' s default specification aso has
the potential to be extremely sensitive to small movementsin interest rates, which will lead
to excessive volatility within those ranges.

Historically, interest rates and conditional default rates have exhibited an inverse
relationship. Periods of falling interest rates typically lead to high conditional default
rates, while periods of rising rates typically lead to low conditional default rates. In
published research, OFHEO analysts Y ongheng Deng and Charles A. Calhoun® found
evidence of this relationship using the same Enterprise data that OFHEO used to build
their statistical models. This inverse relationship must be captured by the stress test
implementation.

Chart 13 shows the relationship between conditional default rates and interest ratesin
NPR2. OFHEQ's specification has a*“burnout” variable that creates an abrupt changein
conditional default rates when interest rates have fallen by two percent (200 basis points).
The bars labeled “Burnout” on this graph show the portion of the conditional default rate
related to burnout. When interest rates are above this range, NPR2’ s conditional default
rates are constant — there is no distinction between mortgages that are one percentage
point above current rates and those that are five percentage points below current rates.

and were exposed to the interest rates and West South Central Census division house prices prevailing
during the 1984-1993 period. “Actual” values do not reflect our recommended benchmark data correction
for bias due to missing values.

2% Ereddie Mac' s recommended data adjustments are discussed in detail in Benchmark Loss Experience
and in Freddie Mac’'s NPR1 Comment.

27 pay| P. Biemer, Ph.D., Research Triangle Institute “ Comments on the OFHEO NPR Regarding the
Estimation of Default, Severity and Loss Rates’ (1996) at 4-12 and Table 1 (attached to Freddie Mac's
NPR1 Comment as an appendix).

208 \\e recommend three LTV categories as away of avoiding complexity. A greater number of categories
would add little refinement to the measurement of risk.

29 y ongheng Deng and Charles A. Calhoun, “A Dynamic Analysis of Adjustable - and Fixed-Rate
Mortgage Termination,” December 1996. (Paper presented at the AREUEA Annual Meetings, New
Orleans, LA January 3-6, 1997.)
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NPR2 Specification - Contributions to Conditional Rates
(95% LTV Loan, Quarter 12)
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Chart 13: Conditional Default Rates and the Burnout Contribution, NPR2 Specification

Deng-Calhoun Specification - Contributions to Conditional Rates
(95% LTV Loan, Quarter 12)
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Chart 14: Conditional Default Rates and Burnout and Mortgage Value Contributions, Deng-
Calhoun Specification
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Chart 14 shows the corresponding relationship in the Deng and Calhoun paper. The
graph shows conditional default rates falling continuoudly as rates rise, resulting in much
lower defaults in an up-rate stress test.

There are two reasons for the inverse relationship between interest rates and default. The
first can be described as the “burn-out” or “selection” effect. As mortgage rates fall,
borrowers have a strong incentive to refinance their mortgages. As these borrowers
prepay, alarge proportion of remaining borrowers are those who could not qualify for
refinancing because of their weak equity position, poor credit record, or due to
unemployment. Loans to borrowers who fail to prepay given sufficient refinancing
incentive are often described as “burned out;” these borrowers exhibit higher propensity to
default and lower propensity to prepay. In NPR2, the conditional default rates of burned-
out loans are more than three times greater than other loans.

Second, thereisa“mortgage-value” effect. When interest rates rise, borrowers have a
greater incentive to keep their existing mortgage, even when faced with events that could
normally trigger default, such as declining house prices Conversely, as interest rates fall,
borrowers who do not or cannot prepay have an above-market rate. Their weak mortgage
financing position gives these borrowers a greater incentive to default.®

The Deng and Calhoun model captures both burnout and mortgage value simultaneoudly.
As the chart suggests, combining burnout and mortgage-val ue effects creates a
comparatively smooth relationship across the range of interest rate scenarios. In contrast,
NPR2 has only a burnout variable, which means that the effect of interest rates has a very
different character from the Deng and Calhoun model. Specificaly, the Deng and Calhoun
projections for up-rate stress test defaults of 95 percent LTV loans are only about 40
percent of NPR2 projections. Empirical evidence could resolve these model differences,
although limitations in avail able data create significant challenges for the up-rate stress
test.

Data limitations

The up-rate scenario projects interest rate increases of unprecedented size and duration.
Therefore, up-rate stress test default behavior is necessarily an out-of-sample
extrapolation of models that have been estimated on data over a period characterized by
declining interest rates.

These data deficiencies are described in Chart 15, which approximates the distribution of
interest rate changesin OFHEQ' s estimation sample. In this chart, aratio greater than
one impliesrising interest rates; aratio less than one implies falling interest rates. Asthe

219 Note that in the down-rate scenarios, the remaini ng borrowers are more likely to be experiencing

financial difficulty (due to the burnout/selection process) precisely when they have a great incentive to
default (due to the mortgage value effect). Both burnout and mortgage value effects can increase
conditional default rates in declining rate scenarios, and it can be difficult to separate or distinguish these
effects through empirical research. Default equationsin NPR2 capture a burnout effect directly, but the
burnout variable also indirectly captures mortgage value effects. The burnout specification in NPR2
should actually capture both burnout and mortgage value effects for borrowers with above-market rates.
Therefore, the tripling of default rates for burned-out loans in NPR2 is likely the combined effect of
burnout and mortgage value effects.
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chart makes clear, most mortgages in OFHEQO' s estimation sample experienced falling
interest rates. In contrast, there are far fewer examples of rising interest rates, and
virtually no mortgages experienced shocks approximating the up-rate scenario.”*

Distribution of Mortgage Rate Changes (1979-1995)
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Chart 15: Distribution of Mortgage Rate Changes 1979-1995

The scarcity of rising rate datain OFHEQ' s estimation sample explains, in part, why up-
rate default rates in the Deng and Calhoun specification can diverge so greatly from those
of NPR2. When rates have fallen, both burnout and mortgage value effects will work to
increase conditional default rates, and it is difficult to disentangle their separate effects.”?
Over the rising-rate range, effects of mortgage value could be separated from burnout, but
there are relatively few observations. Therefore, the two specifications both can fit the
data relatively well within the sample, while exhibiting strikingly different out-of-sample
projections (as in the up-rate scenario).

Two primary conclusions arise from considering the historical behavior of interest rates
over the 1979-1995 sample period. First, we believe OFHEQ' s statistical modeling of

21 source: Quarterly averages of monthly 30-year mortgage rates in the Freddie Mac Primary Mortgage

Market Survey. Based on this survey, Freddie Mac estimates that the maximum mortgage rate increase is
70.4 percent experienced by a mortgage originated in the first quarter of 1979 and observed through the
fourth quarter of 1981. The data set used by OFHEO to estimate mortgage default and prepayment
behavior includes mortgages originated during the years 1979-1993 which are observed through the end
of 1995. Interest rates peaked in the fall of 1981,with the result that most of the estimation period
constitutes a declining-rate environment.

421 the NPR2 specification, the increase in conditional default rates caused by falling rates is attributed
exclusively to burnout. In Deng and Calhoun’ s specification, the burnout coefficient is smaller because
some of the increase is attributed to mortgage value effects.
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Enterprise data, coupled with a benchmark calibration, can be a successful approach in the
down-rate scenario. There are abundant data to describe single-family default behavior in a
declining rate scenario like the down-rate stress test — the benchmark experience itself is
a reasonable approximation of such a scenario. Both the benchmark experience and the
broader set of empirical evidence can be used to support a reasonable down-rate
specification.

Second, the data provide far less information to specify the up-rate stress test. Historical
evidence does not contain a definitive answer to the question of up-rate stress test
defaults. The mortgage market value effects in Deng and Calhoun have a compelling
logic, which would have very different implications from NPR2. Still, available data aone
are probably not strong enough to distinguish definitively between the markedly different
implications of the Deng and Calhoun model and the NPR2 specification in the up-rate
stress test.

Freddie Mac believes that there are good arguments for reducing NPR2’ s projections of
credit losses in the up-rate test. Arguments for a mortgage value effect are both
compelling and consistent with the empirical analysis of Deng and Calhoun. However, our
analysis aso indicates that historical mortgage default data cannot resolve this question
definitively — precise measurement of the mortgage vaue effect is very difficult for the
extreme scenario of the up-rate test. Inignoring the mortgage value effect, we believe
that OFHEQ' s projections of up-rate defaults are very conservative.

Burnout variable induces significant volatility

As currently specified, the discontinuous nature of the burnout variable in the default
model (i.e., it isequal to either zero or one) and the fact that it can be set to one by as few
astwo quarters of low interest rates™ induces significant variability in capital requirement.
This variability can hinder the operational workability of the stress test.

The burnout variable can cause default rates to triple after the eighth quarter of the down-
rate scenario for anew loan. In addition, the capital requirement under the down-rate
scenario can triple for a discount loan that becomes less of a discount following an interest
rate rally in the market.”* Moreover, the capital requirement could increase by an
excessive amount following even a brief (two-quarter long) period of lower interest rates
which would make a high portion of the loans in the portfolio “burned out.”**

Recommendations on relating defaults and interest rates

Freddie Mac recommends that OFHEO re-specify the stress test implementation of the
burnout variable to avoid excessive variability. OFHEO should adjust the application of
the burnout variable to assure that the transition to burned-out statusis less abrupt. The

B NPR2 § 3.5.2.3.2.4.

24 Given the nature of the down-rate stress test, it is possible for a mortgage with a sufficiently steep
discount at the beginning of the stress test to never exhibit burnout. This same mortgage, following a
market rally in rates that would lower interest rates during the stress test, can suddenly be subject to
burnout for all but the first eight quarters of the scenario resulting in expected credit losses that can be
triple what they were before.

2 The |ast quarter of 1995 together with the first quarter of 1996 was such a period.
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specification can be changed to phase-in the burnout effects over arange of interest rates
and over alonger period, thereby eliminating the abrupt transition that creates potential
variability in capital standards. These changes will create a credit loss specification that
avoids the excessive variability of capital requirements that would arise from NPR2.

Models should make appropriate distinctions among mortgage products

Freddie Mac analysis indicates that a number of mortgage products are sufficiently
different from standard products to warrant changes in NPR2. In the sections below, we
discuss specific mortgage product characteristics and recommend aternatives to the
treatment described for these characteristicsin NPR2.

Investor loans

The Act requires OFHEO to take into account differences in mortgage performance by
occupancy status™® and OFHEQ has selected occupancy status as a variable in its default
equations.”” OFHEO’s model creates a reasonable structure to deal with differencesin
default behavior of loans on non-owner occupied (investor) property. However, the
existing multiplier in the NPR2 model produces defaults that are higher than Freddie
Mac’s historical experience indicates.

Furthermore, in their application of the default equation, OFHEO specifies that investor
properties compose the identical fraction of every mortgage pool. In particular, NPR2
specifies that investor loans have the same loan-to-value distribution as owner-occupied
properties; in fact, investor loans have substantially lower loan-to-value ratios.”®

We recommend that OFHEO assign investor properties a more appropriate multiplier and
alocate investor properties to their proper loan-to-val ue categories.

Other mortgage products

In addition to investor properties, OFHEO should also treat condominium loans and loans
on 2-4 unit properties separately. We believe that condominiums and 2-4 unit properties
have risks comparable to non-owner occupied (investor) loans. Therefore, we recommend
that OFHEO treat these property types as it does investor properties. As the investor
loans, we recommend that these |oans should aso be alocated to their proper loan-to-
value categories.

Seasoned purchases

When Freddie Mac evaluates loans for purchase that are over 12 months old, we have
information that is not observed on a new-unseasoned-loan. Freddie Mac carefully
screens the seasoned |oans to exclude those expected to have substandard performance.

1% The Act § 1361(d)(2)(E). See also NPR2 § 35.2.3.2.5.

271d. at 18133,

48 ps of the third quarter of 1999, only 0.2 percent of Freddie Mac’s investor properties had initial LTV
ratios over 90 percent. In contrast, 10.5 percent of the total portfolio had initial LTV ratiosin excess of
90 percent. In addition, only 2.9 percent of the investor properties had LTVs greater than 80 and less
than or equal to 90 percent, compared to 14.4 percent of the total portfolio having initial LTVsin that
range. Thus, OFHEQO's assumption that all LTV groups have the same portion of investor properties

mi srepresents risk.
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Thisreduction in risk is not reflected in OFHEQ' s approach to seasoned loans. OFHEO's
default model does not distinguish seasoned from new loans — it projects the same default
behavior for seasoned purchases as it does for new otherwise identical new purchases and,
thus, does not tie capital properly to risk.

Our analysis suggests that OFHEO should identify seasoned purchases as a separate
category and assign default costs 30 percent lower than a new purchase of the same
characteristics.

Balloon mortgages

In NPR2, the monthly payment for balloon mortgages is calculated using the origination
term instead of the amortization term.”® This error leads to incorrect default coefficients.

We recommend that OFHEO use the default projections for fixed-rate 30-year product
when projecting default behavior of balloon mortgages. In thisway, the error can be
corrected without resorting to a complete re-specification or re-estimation of the default
eguations.

Models overestimate the risk of high LTV loans

The proposed default model projects disproportionately high default rates on high LTV
mortgages. One way to see thisresult is to review the differences between the benchmark
default predictions of NPR2 and the corresponding actual defaults (Table 5). The NPR2
specification over-predicted default rates for high LTV benchmark mortgages, and under-
predicted default rates on low LTV benchmark mortgages.

In the benchmark calibration section, we recommended that OFHEO apply their NPR2
calibration method within LTV groups, rather than across the entire range of LTVs. We
believe that this calibration adjustment will more closely tie capital to the benchmark
experience, and thus be more consistent with the legidation. We aso believe that our
recommendation benchmark calibration adjustment will better tie capital to risk by
specifying default rates more correctly across the range of LTV ratios.

Exclusion of credit scores is appropriate

NPR2 projects stress test credit losses for mortgages using models based on mortgages
purchased by both Enterprises. In recent years, the mortgage industry has improved risk
measurement and management by incorporating credit scores in underwriting and risk
assessment of mortgage loans. OFHEO chose not to incorporate these scores in their
mortgage behavioral models. Freddie Mac believes that OFHEQ' s choice is appropriate at
the current time.

The primary motivation for including credit scores or other measures of mortgage credit
risk isto assure that capital istied to risk. If the composition of borrower credit scores
shifts, mortgage default rates could rise or fall with no change in stress test capital
standards. Although credit scores were not collected for most of mortgage purchases in
the 1980’s, our current underwriting standards exceed the standards met by Enterprise
loans in OFHEQ' s estimation sample. For this reason, we believe that using the

29 NPR2 at 18181.
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benchmark experience and 1979-1993 origination data to assess credit loss behavior gives
OFHEO a conservative assessment of Enterprise mortgage credit risk.

Purchases of mortgages that fall outside these standards are a small portion of Freddie
Mac’s total mortgage portfolio. OFHEO should monitor the enterprises’ composition of
mortgage credit scores to assure that their default projections continue to reflect the credit
quality of the enterprise mortgages. At thistime, Freddie Mac recommends no change to
incorporate credit scores. 1f OFHEO were to increase the capital required for low credit
scores then capital required for higher credit scores should be reduced accordingly to
achieve the same average required capital.

Simultaneous origination of first and second lien

Mortgage lenders sometimes originate a first-lien and second-lien mortgage
simultaneously. A common exampleisan “80-10-10" mortgage, in which the first
mortgage’ s principal is 80 percent of the property value and the second mortgage's
principa isten percent of the property value. The 80 LTV, first-lien mortgage has the
appearance of a standard 80 LTV mortgage. However, the borrower hasatotal LTV of
90 percent, so the existence of the second mortgage can increase the default rate on the
first-lien beyond that of other 80 LTV mortgages. In that sense, the first lien portion of an
80-10-10 mortgage resembles a first-lien mortgage where the borrower has obtained a
second-lien mortgage after origination. In either case, Freddie Mac can take credit risk on
the first-lien mortgage without knowledge of the second loan.

OFHEO does not address these mortgage products directly in their proposal. In NPR2,
the existence of a second lien has no bearing on the credit risk assessment of the first-lien
mortgage. Given current industry data practices, there is no reliable way to distinguish an
80-10-10 mortgage from other 80 LTV mortgages. Therefore, a differential credit loss
specification for these mortgages could not be implemented within the stress test.

We also note that second-lien mortgages are not new to the mortgage industry.

Variations on the 80-10-10 mortgage were almost certainly present in the benchmark
experience, as well asin the broader Enterprise data in the estimation sample. The default
behavior of comparable mortgages is therefore already embedded in Enterprise loss data.
As with credit scores or other risk attributes not captured explicitly in NPR2, changesin
the portfolio representation of 80-10-10 mortgages could increase or decrease risk
without a corresponding change in capital. Freddie Mac believes that the overall
Enterprises’ underwriting standards have improved since the benchmark period so that any
increases in credit risk from 80-10-10 mortgages are offset by improvementsin credit
scores and other risk factors.
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b. Single-Family Loss Severity Model

L oss severity is the net cost to an Enterprise of a defaulting loan. OFHEO proposes a
multi-faceted specification of loss severity designed to capture several components of 10ss
given mortgage default.”® A loss-on-principal component is estimated through a statistical
model, which is calibrated to the benchmark loss experience through an additive
adjustment. OFHEO specifies other components of |oss severity through long-run
historical averages. All components of loss severity are subjected to present value
calculations, based on the time sequence of the cash inflows and outflows in mortgage
default. Based on our analysis, Freddie Mac believes the severity model specification is
unnecessarily complicated and could produce unpredictable results. Freddie Mac
recommends that OFHEO simplify the specification to distinguish alimited number of risk
categories and correct the benchmark data deficiencies prior to the calibration of loss
severity to ALMO.

Proposal
Description of the loss severity model

When a default occurs, Freddie Mac pays the entire principa of the defaulting mortgage to
its security investors. Eventualy, thislossis offset partialy by proceeds from the sale of
the underlying property. OFHEQO describes the difference between the principal and the
proceeds from the property sale as the “uncovered principal” component of 10ss severity.
Through the process of managing defaulted loans, Freddie Mac incurs other expenses,
including transaction costs of foreclosure, costs of property disposition, and asset funding
costs throughout the process.”* OFHEO devel ops cash-flow discounting rules to trand ate
al of these cost elements to a single point on atime-line that runs from borrower default
to ultimate disposition of the property. OFHEO specifies the length of time between
various events, either through standard industry practices or based on time-lines measured
in the benchmark. In addition to adjusting for the time-value of money, these discounting
adjustments capture the funding costs of non-earning assets.

Calculating the uncovered principal in loss severity

A major component of loss severity is the difference between the loss of principal on the
mortgage and the dollar amount recovered from the sale of the associated property.
OFHEO describes this loss as the “uncovered portion of UPB.”?® This portion of loss
severity depends primarily on value received from ultimate sale of the property. Inturn,
property value depends on house price changes since the mortgage' s origination.

?01d. at § 3.5.3; Id. at 18094; 18139-40.

L |d. at 18139-41.

%221, at 18139-40 and 18188-92. The term “funding costs on non-earning assets’ originates from the fact
that normally the Enterprise have a non-earning asset called “Real Estate Owned” which captures the
REO inventory and needs to be funded. In the OFHEO stress test, OFHEO chose to model these funding
costs by discounting the various loss severity elements when calculating loss severity without carrying the
REO related asset on the balance sheet.

3 d. at 18258.
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In its model, OFHEO proposes a specification in which the uncovered portion of principal
is determined partialy by avariable (the “z-score”’). The z-score depends on the average
house-price appreciation experienced by the property up to the last mortgage payment, as
well as the amount of projected amortization for the mortgage and the volatility of house-
price appreciation. For any given property, the z-score measures how much that property
would have deviated from its regional average path to have no equity at the point that it
defaulted. A loan with a high z-score would need to be well below its regiona average to
have reached negative equity. Loans with higher z-scores have lower original LTVs or
favorable house price scenarios, and this specification projects that they will also have
lower property value losses than loans with those with low or negative z-scores.

The effect of the z-score on uncovered principal losses is modeled explicitly from
historical data through an exponential function.”* Depending on the z-score, the
uncovered principal loss component ranges from a gain of about three percent of principal
to aloss of about 36 percent of principal.

Transactions costs component of loss severity

OFHEO proposes that foreclosure-related transaction costs be set to 5.0 percent of the
defaulting principal balance. REO holding and disposition expenses are a separate
component of loss severity, which include expenses of maintaining and selling foreclosed
properties prior to their disposition. OFHEO cal culates these components to be 13.7
percent of the principal amount. These estimates are based on OFHEQO' s analysis of
Enterprise historical severity data, reflecting national averages over the history of the
Enterprises. OFHEO did not calibrate the transaction cost component of the severity
specification to ALMO.

Timing differences and the asset funding cost component of loss severity

To account for timing differences, OFHEO proposes discounting rules to adjust the
various components of loss severity. In the stresstest, all loss-severity related cash flows
are discounted back to the specific quarter of the stress test when default occurred. There
are three events on the time-line for the asset funding cost.

The first is when an Enterprise pays off principa to investors. OFHEO proposes to
assume that the principal payment lossis recognized on that date, and that cash flow be
discounted for a period of four months at the stress-test rate of interest.

The second event is when foreclosure occurs and foreclosure expenses are incurred.
OFHEO proposes to treat all transactions costs associated with foreclosure expenses as if
they were incurred on the foreclosure date, and to determine the timing of these cash
flows by using the average experience of the benchmark region. In the benchmark,
OFHEO measured the average time from default to foreclosure as 13 months.

The third event is the disposition of the property —when property sales proceeds are
received, and the associated property disposition expenses are assumed to be paid.”®

#4|d. at 18257
2 For a mortgage included in a Freddie Mac Mortgage Participation Certificate (PC), the Enterprise pays
investors their principal balance at the time a mortgage is about four months delinquent.

87



Freddie Mac Single-Family Loss Severity Model

OFHEOQ estimated that the average time from foreclosure to property disposition was an
additional seven months beyond the 13 months from default to foreclosure.®®” Therefore,
property recovery value and property disposition expenses are discounted for a total of 20
months.

Calibration of the loss severity specification to the benchmark

For the loss severity property loss component, OFHEO estimated a calibration constant
comparable to the default model calibration. The proposed severity calibration is of an
“add-on” to the estimate derived by the severity model. The uncovered principal loss
component is calibrated to the benchmark. In this calibration, OFHEO proposes to add
10.34 percent to the principal loss component. After this calibration, the range of
uncovered principal is between seven percent and 46 percent across z-scores.

For foreclosure expenses and expenses associated with property disposition, OFHEO
chose to use national averages, rather than tying these to ALMO. OFHEO appliesthe
severity specification in conjunction with the projected default rates to the Enterprise
mortgage portfolios in the stress test.?®

Discussion

Freddie Mac believes that the proposed |oss severity calculation in NPR2 is unnecessarily
complex. The calculation of uncovered principal is aprime example. Historical
experience indicates that the rate of loss of principal balance is very dispersed. The
econometric specification that OFHEO used to determine variation in loss severity
explains only nine percent of the variation in historically experienced rates of loss of
principal balance.® Given the low explanatory power of the specification, thereis
relatively little value added from the additional complexity of the exponential fitted values
of NPR2.

The “z-score” variable attempts to capture arelatively simple phenomenon. OFHEO
states that “the z-score tells how far below the average property value growth in the
Census division must the growth of any individual property value be, before all borrower
equity is eliminated.”*® As specified, the z-score can give rise to counterintuitive

% OFHEO derives its estimate of the property value from its previous calculation of the uncovered
principal amount. In using the z-score specification to estimate the “uncovered portion” of lost principal,
the uncovered portion was defined as the difference between the principal balance and the proceeds from
sale of the property. In calculating the uncovered portion of principal, property value proceeds were
subtracted from the principal amount to calculate the principal balance. While these components were
originally combined to develop the z-score specification, OFHEO now separates the two by estimating the
property recovery amount as one minus the loss-of-principal.

" NPR2 at 18191.

28 1d. at 18118 and 18091-92. As described in NPRL, the Enterprise loan data set used by OFHEO to
identify and estimate the benchmark consists of only 30-year, newly originated, owner-occupied, single-
family loans.

2 The R-squared value of the regression is 0.09. 1d. at 18191.

%0 NPR2 at 18190. The z-score is defined as [In(HPI) - In(B)] / sigma, where HPI is the house-price
appreciation, B isthe ratio of outstanding UPB to original value, and sigma is the standard deviation of
house-price growth rates.
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results.®" In addition, through its reliance on volatility equations that are dependent on
region, the z-score variable can generate different loss rates by Census division for
properties that are otherwise identical.

In contrast to the loss of principal balance that was calibrated to ALMO, the loss severity
model takes transaction cost estimates from national averages. Freddie Mac believes that
OFHEOQ should rely on calibration to ALMO for these components of severity. Although
OFHEOQ includes the portion of transaction costs that is used to repair the property in the
loss of principa balance, there are other ways in which transaction costs and loss of
principa balance are interrelated. For example, longer timelines generaly give rise to both
high transaction costs and high loss of principal balance, everything else being equal.
Freddie Mac, therefore, believes that transaction costs should be calibrated to the
experience of the same properties that drive the calculation of the other loss severity
components.

Recommendation

Freddie Mac recommends that OFHEO greatly simplify the single-family loss severity
calculation. Our recommendation is summarized in Table 6 below. The recommended
specification creates total 10ss severity estimates for alimited number of mortgage
groups, depending on original loan to value ratio and age of the mortgage. Freddie Mac
also recommends that OFHEO extract estimates for loss of principal balance and
transaction costs directly from ALMO, and then use the relevant timelines that are
included in the NPR2%* to cal cul ate the asset funding costs using the six-month agency
interest rate.

21 For example, in the case where expected house value is less than current UPB, higher values of

volatility and therefore greater uncertainty about the house value leads to lower loss. (In this case, HPI <
B). Then z-scoreis negative and a higher value of sigmawill produce a less negative number and a lower
loss. In the case where expected house value is equal to current UPB, the z-score equals O regardless of
how volatile the house processis. In this case, HPI = B, making the z-score always 0 regardless of the
value of sigma. In both of these cases, one normally would expect the loss to increase with higher
volatility because a more uncertain house process would make more likely the event that the defaulted
property has depreciated substantially. Higher volatility would also increase the likelihood that properties
have experienced substantial appreciation but one would not normally expect these properties to default.
%2 NPR2 at 18189, n.235.

%3 13 months for the time from default to foreclosure and seven months for the time spent in REO status.
Id. at 18191.
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30-Year Mortgages

Age <= 2 Years Age > 2 Years
Original LTV Down-Rate Up-Rate Down-Rate Up-Rate
<= 80% 36% 48% 26% 38%
>80%, <=90% 41% 53% 31% 43%
>90% 50% 63% 40% 53%
15-Year and 20-Year Mortgages (Multiplier = 0.9)
Age <= 2 Years Age > 2 Years
Original LTV Down-Rate Up-Rate Down-Rate Up-Rate
<= 80% 32% 43% 23% 34%
>80%, <=90% 37% 48% 28% 39%
>90% 45% 57% 36% 48%

Notes: Age is as of the beginning of the stress test. Above estimates assume a value for the six-month Agency
of 3.00 percent in the down-rate and 10.50 percent in the up-rate.

Table 6: Summarized Severity Rate Information

The recommendation described in Table 6 is derived from available benchmark data. We
believe that our recommendation in this table best meets the objectives of relating credit
losses to the benchmark region, responding appropriately to the economic environment
and distinguishing risks across product categories. Our recommended severity
specification also gives the proper incentive to use mortgage insurance coverage. Findly,
our recommendation is ssimpler to implement than the NPR2 specification.

Our derivation of these loss severity components from the benchmark is described in its
entirety below.

Extracting loss of principal balance and transaction costs from the
benchmark

Freddie Mac uses benchmark loss severity estimates as published in NPR1%*. These
severity estimates can be grouped within three LTV buckets. Freddie Mac recommends
that three LTV categories will be sufficient to capture the relevant dimensions of risk in
this exercise.® The severity estimates for these buckets are presented in column (1) of
Table 7.7

#* NPR1 at 29598, Table 4.

2 There arerel atively few data points for LTV ratios less than or equal to 70 percent and aso for the
81-85 percent LTV range.

%0 The weights used are based on Freddie Mac ALMO REO data.

The (<= 80%) estimate is equal to: 0.110* (<=60%estimate) + 0.092* (>60 percent, <=70% estimate) +
0.174* (>70%, <=75% estimate) + 0.624* (>75%, <=80% estimate).

The (>80%, <=90% estimate) is equal to: 0.208* (>80%, <=85% estimate) + 0.792* (>85%, <=90%
estimate).
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1) (2 3) ) (5)
Loss-of-
ALMO Loss-of- Principal Recommended | Recommended
LTV Total ALMO | Principal plus Plus Total Loss Total Loss
Categories Loss Transactions | Transactions Severity Severity
Severity Cost Cost Down-Rate Up-Rate
Components | Components | Asset Funding | Asset Funding
(30-Year (Unadjusted) | (Unadjusted) | (Adjusted for Costs Costs
Mortgages) Bad Data)
<=80% 54.5% 36.3% 31.0% 36% 48%
80% to 90% 59.1% 40.9% 35.6% 41% 53%
>90% 69.0% 50.8% 45.5% 50% 63%

Table 7: Steps in Progression from ALMO Severity to Loss Severity Recommendation.

Given these specifications of total severity, ALMO asset funding costs are subtracted to
obtain estimates for the loss of principal balance and transaction cost portions because
these funding costs were specific to ALMO. There are two relevant asset funding costs.
Thefirst is the mortgage interest lost and is calculated as the product of the time from the
last mortgage payment to REO acquisition times the accounting net yield of the mortgage.
The second is the carrying cost of the property and is calculated as the product of the time
spent in REO status times the REO financing cost. Assuming a 12.5 percent average
accounting net yield for the ALMO mortgages and an eight percent average REO
financing cost, and using the 13- and seven-month timeframes from NPR2,%" yields an
estimate of 18.2 percent for the total ALMO asset funding cost.”®

After subtracting the ALMO funding cost, the resulting estimates for the ALMO |oss of
principal balance plus transaction costs are given in column (2) of Table 7.

The loss severity estimates should be adjusted for missing dataand ALMO state re-
weighting. As was the case with the default function, loss severity estimates from ALMO
suffer from missing data and from the skewed distribution of loans across ALMO states.
Based on the RTI report results, the above severity estimates need to be decreased by 5.3
percentage points.”® The resulting adjusted estimates are presented in column (3) of
Table 7.

Calculating asset funding costs

The estimates derived above need to be increased by the appropriate measure of asset
funding costs for each stresstest. As stated above, the total time period on which we
need to calculate funding costs is 20 months: 13 months from default to foreclosure and a
further seven months spent in REO status. Asset funding costs vary depending on the

Z7NPR2 at 18191.

%8 Calculated as 0.125* (13/12) + 0.08* (7/12).

%9 The RTI report concludes that ALMO severity should decrease from 62.63 to 57.36 percent, atotal of
5.27 percentage points; the decrease from 62.63 to 59.64 percent (2.99 percentage points) is to adjust for
missing data and the decrease from 59.64 to 57.36 percent (2.28 percentage points) to compensate for the
distribution of ALMO loans by state.
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value of the six-month Agency interest rate each time the stresstest isrun. Asan
example, if theinitia value of the six-month Agency is 6.00 percent and we assume
proportional movement during the stress test, the down-rate interest rate would be as low
as 3.00 percent and the up-rate as high as 10.50 percent, a 50 percent drop and a 75
percent increase, respectively. Given these interest rates, the resulting severity rates are
(rounding to the closest percentage point) given in columns (4) and (5) of Table 7.

Adjust for age

Our recommendation in Table 6 includes an adjustment for mortgage age. The above
methodology works well for mortgages that are new as of the beginning of the stress test.
Older mortgages generally have experienced a period of house-price appreciation and,
therefore, should experience lower severities. In the interest of smplicity, Freddie Mac
recommends two different age buckets: one for loans that are less than or equal to two
years of age at the beginning of the stress test, and a second one for loans that are older
than two years of age. For the latter group, we recommend that severity rates be reduced
by ten percentage points, assuming that this group of loans consists of loans that are four
years old on average and have experienced an average 2.5 percent house-price
appreciation per year.

Adjust for 15-year and 20-year products and for FHA/VA loans

Both the 15-year and 20-year mortgage products have experienced lower |oss severity on
average due to faster amortization. Federal Housing Administration (FHA)/Department
of Veterans Affairs (VA) loans should have minimal losses and constitute a very small part
of the mortgage portfolio. Freddie Mac recommends that OFHEO use a 0.9 multiplier for
the 15-year and 20-year mortgage loss severity and assume a zero percent loss severity for
FHA and five percent loss severity for VA.

The bottom panel of Table 6, presents our severity recommendation for 15-year and 20-
year mortgages.
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c. Single Family Prepayment Model

As with the default model, OFHEO proposes to use ajoint statistical model for stress
period prepayment rates. Enterprise mortgage performance data were used to measure
historical relationships among economic scenarios, mortgage product types and mortgage
prepayment. In contrast to its calibrations of default and loss severity models, OFHEO
incorporated these historical relationships with no adjustment for benchmark prepayment
experience. Aswith the default equation, the historical prepayment relationships are
extrapolated into the severe economic scenarios of the stresstest. This approach resultsin
extremely low prepaymentsin the up-rate test, largely because there are no close parallels
to the up-rate test in historical data. We recommend that OFHEO use borrower mobility
data to compensate for inadequate historical experience in specifying prepaymentsin the
up-rate scenario.

Proposal

As discussed previoudy, OFHEO uses ajoint statistical model for single-family defaults
and prepayments. OFHEO estimated its proposed single family prepayment models based
on historical Enterprise loan level data.®* OFHEO proposes to calculate single family
conditional default and prepayment rates for each month of the stress period. The joint
specification for default and prepayment models is described in Exhibit 3.

Single-Family Default and Prepayment M odels
Functional Form

Defy =[exp{Xqb} ]/ [1+exp{X b} +exp{X g ]

Prep, =[exp{Xqg]/ [1+exp{Xqb} +exp{Xqq ]

where:

Defq, = quarterly, conditional default rate in stress test period q
Prep, = quarterly, conditional prepayment rate in stress test period q

Xgq = avector of variables describing a pool of mortgages and
features of the economic environment at period g.

b = avector of parameters specifying how mortgage defaults are
affected by the variables included in X

g = avector of parameters specifying how mortgage prepayment

variables are affected by variables included in X,

exp[.] = the exponential function.
Exhibit 3: Single-Family Default and Prepayment Models

#0 gee Benchmark Loss Experience.
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Determinants of conditional prepayment rates

In the proposal prepayment model, described in Exhibit 3, the variablesin the “X” vector
determine the conditional prepayment rates in each period of the stresstest. NPR2
describes a set of characteristics to be included in this vector that affect the level and
timing of mortgage prepayment.** In a given month, the following factors determine
prepayment rates for single-family loans:

Loan-to-value (LTV) ratio at the time the mortgage was originated. OFHEO groups
mortgages into six different categories, based on original LTV ratio.

Borrower equity, which is calculated from the mortgages original LTV, amortization
of the principal balance since origination, and house price changes since origination.
Borrower equity is captured through a variable (PNEQ) that measures the probability
that aloan from a given product, region, and origination year would have negative
equity at any given date in the stress test.?*

Mortgage age, defined at any point in the mortgage’s life by the number of quarters
since the mortgage was originated. The variable “Age” isthe number of quarters since
origination; the square of the Age variable is aso included as a separate variable in the
“X” vector.”®

Occupancy status of the borrower is a categorical variable that distinguishes investor-
owners from occupant-owners.”*

The interest rate environment is captured by three separate variables:

Relative spread measures the difference between the mortgage coupon and the market
interest rate.**

The slope of the yield curve measures the ratio of ten-year interest rates to one year
interest rates.”*

A “burnout” variable captures the recent history of interest rates, relative to the
coupon rate of the mortgage in question. In any given quarter, amortgage is defined
to be “burned out” if interest rates in the recent history have been sufficiently below
the mortgage’ s coupon rate. ¥

I NPR2 at 18174.

#21d. at. § 35.2.3.2.3. As specified by OFHEO, the PNEQ variable requires creating a time series of
property values and amortizing loans to create updated LTV ratios throughout the stress period. The
updated LTV ratios are used, along with the standard deviations of house price growth paths to compute
probabilities of negative equity.

*31d. at §3.5.2.32.1.

2414, at § 3.5.2.3.2.5. OFHEO rejected the use of other variables, such as origination year, unemployment
rates, mortgage premium value and credit scores, because it believed these would increase the complexity
of the model without corresponding benefit.

#01d. at §3.5.2.3.2.6.

#01d. at §3.5.2.32.7.

271, at § 3.5.2.3.2.4. Burnout is abinary variable. The proposed regulation provides that burnout
variable “indicates whether there have been at least two quarters of ‘significant refinance opportunities
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The variables, LTV, PNEQ, mortgage age, burnout, and occupancy status are identical to
those used in OFHEQO' s default equation. The relative spread and yield curve slope
variables are used only in the prepayment specification.

OFHEO specifies separate prepayment models (sets of equations) for three product
categories.

Fixed-rate 30-year fully amortizing mortgages.
Adjustable-rate mortgages.

Other mortgages (including mortgages with twenty or fifteen-year amortization
schedules, and mortgages with a“balloon” repayment prior to the complete
amortization).**

The conceptua underpinnings and empirical specifications are identical for al three.
Calibration of model

Unlike its proposed default and severity models, OFHEO did not calibrate the resulting
predictions of the prepayment model to actual prepayment rates experienced in the
benchmark region.

Discussion and Recommendations

In its comments on the ANPR, Freddie Mac did not recommend the estimation of ajoint
default and prepayment model. Despite the concerns we expressed on this genera
approach, our analysis of NPR2' s prepayment specification leads us to conclude that with
appropriate adjustments, the approach can meet the appropriate statutory, risk assessment
and operational standards that we have described.

We do recommend that OFHEO expl oit the benchmark experience in developing their
prepayment model. The unique stress test application of this model requires it to work
given the extreme movements in interest rates at the very outer limits of historical data.
Such extrapolations can be subject to substantial error, and it is useful to consider any
available guideposts in the effort to get a sensible result. The benchmark experienceis a
good approximation of the down-rate test, and we recommend that OFHEO acknowledge
the unique requirements of the stress test by calibrating the prepayment specification to
assure that it would reproduce cumulative prepayment rates of loans from the benchmark
region.**

among the previous eight quarters of loan life.” It further provides that a mortgage undergoes a
significant refinance opportunity “when its coupon is at least two percentage points above the then-
prevailing rate on 30-year mortgages.”

#81d. §3.5.2.3.2.8 and Table 3-17.

#9 ps part of this calibration exercise, OFHEO should make adjustments for deficiencies in the historical
data of the benchmark region. These adjustments should correct errors in the data and re-weight the data
appropriately Our default rate specification describes the calibration exercise on the re-weighted
benchmark. Methods to correct the benchmark data deficiencies are described in the Benchmark Loss
Experience at 14 and in RTI Report at 8-12.
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Prepayments in the down-rate scenario are reasonable

In NPR2, OFHEO specifies an explicit path for mortgage rates, as well as an explicit path
for house prices. The combined elements of house prices and interest rates provide the
outline of OFHEQO'’ s down-rate specification that captures the essence of the stress test.
In trandating this economic environment to mortgage prepayment experience, two of the
variables in the prepayment specification are very important:

The rate sengitivity variable, which increases the prepayment rate as current interest
rates fall below the mortgage coupon rate.

The PNEQ variable, which reduces prepayment rates for loans that have a high
probability of negative equity.

Down-rate stress test prepayment rates reflect the composite effects of both variables.

The rate sengitivity variable measures the borrower’ s refinancing incentive. 1n the down-
rate stress test, this rate sensitivity variable would push prepayment rates toward very high
levels.

OFHEQO' s PNEQ variable dampens the effect of large refinancing incentives by capturing
the effects of the falling house price environment in the down-rate test. In accordance
with agreat deal of empirical evidence, prepayment rates for loans with high origina LTV
ratios in faling house price environments will be far lower than those of low LTV loansin
good house price environments. Our analysis indicates that the proposed prepayment
model produces reasonable answers to the question of prepayments in the environment of
the down-rate test.

Table 8 below captures the range of the predictions from the prepayment model under a
50 percent drop in interest rates for extreme values of the probability of negative equity
(PNEQ) and original LTV Ratio.”® An annua prepayment rate of 60 percent as projected
by the mode! is consistent with recent historical experience in healthy housing markets.™
At the other extreme, the behavior of a 95 percent LTV loan with a PNEQ greater than
0.35and a60 percent LTV of similar PNEQ also are consistent with recent experience
and ALMO. Loansoriginated in Caiforniaduring 1990 with LTV of 95 percent prepaid
at arate of only 27 percent during 1993 compared to 49 percent for loans with LTV of 70
percent or below. Prepayment rates for high-LTV loans were even slower for ALMO
loansin the 1986 refinancing year. ALMO loanswith LTV of 95 percent prepaid at a 19
percent rate during 1986, while ALMO loans with LTV less then 70 percent prepaid at 37
percent.”?

20 predictions are for a 12-quarter old loan, not subject to burnout. The yield-curve slope variable is set to
1.50.

%! For example, in the Freddie Mac Northcentral region (consisting of lowa, Ilinois, Indiana, Michigan,
Minnesota, North Dakota, Ohio, South Dakota, Wisconsin) during 1993, loans of less than 70 percent
original LTV originated in 1990 prepaid at a 55 percent annual rate. This region experienced an average
house-price appreciation of 13 percent between 1990 and 1993.

%2 Thisrate is derived as the average of the prepayment rates of ALMO loans with LTV less than or equal
to 60 (39 percent) and ALMO loans with LTV greater than 60 and less than or equal to 70 (35 percent).
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Original LTV PNEQ Prediction (Annualized)
60% <= 0.05 60%
95% <= 0.05 50%
60% > 0.35 41%
95% > 0.35 33%

Table 8: NPR2 Prepayment Model Predictions for Extreme Values of Equity and Original LTV

Freddie Mac believes that, given our recommended calibration of the prepayment model to
the benchmark region, NPR2' s proposed prepayment model predictions will be consistent
with the character of the down-rate stress test. When this calibration is done, Freddie Mac
recommends no further adjustment for the prepayment specification in the down-rate
scenario.

Prepayments in the up-rate scenario are too low

Based on our analysis of OFHEQ’ s proposed prepayment model, we have concluded that
the model predicts unreasonably low prepayment rates in the up-rate stress test —
approximately three percent per year. We believe thisis due to limitations of historical
data for the purpose of specifying up-rate prepayments. These data limitations suggest
that the answer to the up-rate prepayment question does not lie in historical prepayment
experience, but can only be found by studying other prepayment factors like borrower
mobility.

Thefirst deficiency in historical dataisthe lack of historical experience comparable to the
extreme interest rate movements of the stresstest. As noted in our comments on the
default model, the up-rate stress test calls for unprecedented increasesin interest rates.
Therefore, OFHEQ' s general approach of estimating a prepayment model over the range
of Enterprise historical experience is most likely to run aground in projecting mortgage
behavior in the up-rate stress test. Prepayment projections for the up-rate scenario
derived from the modeling approach of NPR2 are almost pure extrapolations without
paralel in actual experience.

The only period with historical increases in interest rates that approximate the stress test
occurred between 1979 and 1981. According to PMMS data, rates on 30 year FRM
increased from an average of 11.20 percent in 1979 to an average of 16.63 percent in
1981. Hence, 1981 saw something like the up rate stress test, or at least an extremely
abbreviated version of such atest.

The second deficiency in historical data arises from structural changes in mortgage
markets. At first glance, prepayment rates from 1979-1981 might be thought of as a good
guidepost for prepayment behavior in the up-rate stress test. Further analysis of mortgage
markets, however, reveals a structural change in the mortgage markets that occurred in
the early 1980’ s which means that prepayment data from this period will tend to
understate prepayment rates systematically for mortgages in today’ s markets.

A problem with using data before 1984 to analyze prepayments on deep-discount
mortgages is the result of changes in the assumability features of mortgages. As the result
of both state legidative and judicia changes, due-on-sale clauses became unenforceable in
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many states. Fannie Mae and Freddie Mac generally did not enforce due-on-sale clauses,
so0 alarge but unknown share of the loans were assumable.® Assumable mortgage are
less likely to prepay, because borrowers with assumable mortgages can move without
prepaying their mortgage. Virtually no conventional loans today are assumable, and the
result is that a much higher fraction of borrowers who change residences today would
need to prepay their mortgages.

Because the answer to plausible prepayment rates in the up-rate scenario does not liein
historical prepayment experience, it is most useful to consider other factors affecting
prepayment. A 1987 study by John M. Quigley (Chancellor’s Professor of Economics and
Public Policy at the University of California at Berkeley) analyzed mobility in 1981, the
year with the highest mortgage rates that should be most comparable to the experience of
the up-rate scenario.”

Quigley’ s paper used samples from the Panel Study of Income Dynamics (PSID) collected
by the Survey Research Center of the University of Michigan to model mobility rates with
datafrom 1979, 1980 and 1981. Quigley’s analysis acknowledged explicitly that rising
interest rates tend to dampen the effects of borrower mobility, so the analysisis well-
suited to the question of up-rate prepayments.

The basic results of this analysis can be summarized rather easily. From 1979 to 1981, the
period during which mortgage rates increased by over five percent, the overall homeowner
mobility rate went from 9.94 percent to 6.95 percent.” This predicted mobility rateisa
plausible estimate of prepayment ratesin the up rate test. Quigley’s anaysis shows that
the interest rate shock decreased mobility rates by about 30 percent, but not to levels close
to those implied by the NPR2 specification of prepayment rates in that interest rate
environment.

Based on the above analysis, we recommend that OFHEO increase up-rate prepayments
by three percent CPR to produce arate that is more consistent with results from
homeowner mobility studies. Freddie Mac believes that annual prepayment rates of six
percent per year are appropriate in the up-rate stress test.

%3 gpe Beth Preiss, “ The Garn-St Germain Act and Due-on-Sale-Clause Enforcement,” Housi ng Finance
Review (Oct. 1983).

%4 30hn M. Quigley “Interest Rate Variations, Mortgage Prepayments and Household Mobility,” Review
of Economics and Satistics (1987) at 636-644.

%2 Data provided to Freddie Mac by John Quigley.
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ii. ~ Multifamily Mortgage Performance

Freddie Mac believes that, given the lack of reliable data on multifamily loan performance, a
simpler, statistically based approach to assessing multifamily mortgage risk that reflects an
underwriting perspective is preferable to OFHEO' s proposed econometric approach. The
underwriting approach would explain credit losses in terms of simple, observable mortgage
risk characteristics, such as debt-coverage ratios (DCRS) and loan-to-value (LTV) ratios, in
away that is consistent with how an underwriter would assess risk. Furthermore, Freddie
Mac believes that the limitations in the underlying data compel OFHEO to evaluate the
reasonableness of multifamily capital requirements by comparing them with externa
benchmarks. Freddie Mac recommends adoption of a default model that depends on
observable mortgage characteristics, including original LTV, current DCR (from property-
level Enterprise inspection data) and balloon payment risk. In addition, Freddie Mac
recommends that prepayments and loss severity be based on smple rules.

Background

The credit risk component of the risk-based capital stresstest in the Act does not
expresdy distinguish between single-family and multifamily mortgages.® This provision
of the Act requires that the stress test’ s rates of default and severity (credit losses) for
“mortgages’ owned or guaranteed by the Enterprises be reasonably related to a
benchmark loss experience.> However, in developing the stress test, the Act also
requires OFHEOQ' s Director to “take into account appropriate distinctions among types of
mortgage products’ as well as “differences in seasoning of mortgages’ and “any other
factors the Director considers appropriate.”*® As discussed in Freddie Mac' s response to
OFHEOQO's earlier rulemakings and noted by OFHEO in NPR2, there are many significant
distinctions between single-family and multifamily mortgages.®®

Multifamily and single-family mortgage marketplaces have relatively little in common.
The market participants, mortgage structures, competitive pressures, and data are al very
different. Multifamily mortgage loans present unique credit risks to the Enterprises.
Consequently, any approach to developing the credit loss component of the risk-based
capital stress test should reflect these differences in markets, structure and risk between
single-family mortgage loans and multifamily mortgage loans.

Unlike the market for single-family loans, the two Enterprises constitute a relatively small
share of the multifamily mortgage market. Through the early 1980s, the multifamily
mortgage market was dominated by afew key lenders: life insurance companies, banks
and thrifts. During the mid-1980s, both Enterprises became active players in the market;
however, traditional sources of debt financing continued to dominate certain segments of
the multifamily mortgage market, including the market for very small multifamily
mortgages and new construction. Today, the bulk of the credit for “investment grade”

%% The Act § 1361(a)(1).
257 Id.

8 |d. at § 1361(b)(1).
29 5ee NPR?2 at 18120 and 18125-6.
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multifamily loansis supplied by a diverse set of ingtitutions, including the Enterprises, life
insurance companies, large commercial banks, and “conduits’ (originators of commercial
mortgage-backed securities). In recent years the Enterprises have faced significant
competitive pressures on both yields and terms from the conduits.

In addition to differences in markets, it is useful to consider the history of Freddie Mac's
multifamily program and, in particular, to contrast Freddie Mac' s past multifamily
program with its current program. At present, al of Freddie Mac’s multifamily mortgage
products and programs share three key features. First, transactions are underwritten and
evaluated using a strict set of Freddie Mac origination standards and procedures designed
specifically for multifamily mortgages. Freddie Mac's seller/servicers are active
participants in gathering the appropriate information and in quality control functions.
Moreover, Freddie Mac typically underwrites each multifamily mortgage loan it obtains.
This process includes comprehensive site visits. Each loan is quality rated according to an
internal rating system which examines key attributes of the loan, such as the health of the
market in which the collateral islocated, borrower strength, property quality and financial
quality of the loan. In addition, many multifamily loans (including all large loans and ones
with particularly unusual features) are reviewed by a credit committee of senior Freddie
Mac officers for other factors that might affect risk to Freddie Mac.

Second, only multifamily loans that conform to Freddie Mac’s restrictive loan standards
are purchased. In general, these standards specify minimum DCRs, LTV ratios, building
characterigtics, borrower financia strength, and management standards (professional-
management is almost always required). In al cases, Freddie Mac has specific,
conservative guidelines for use in calculating ratios and assessing project compliance with
these standards.

Third, most multifamily loans are subject to arigorous servicing program that includes
periodic collection and verification of operating information. Freddie Mac reviews loans
and assesses current loan quality (including current DCRs and estimates of collateral
value) based on that information. If problems are detected, remedial action may be
instituted, such as placing the loan on awatch list for special attention. Freddie Mac
conducts these reviews annually for most multifamily loans.

The operating and underwriting standards described above are a critical part of Freddie
Mac’s current multifamily mortgage business. However, they have only been in place
since 1993. These standards were not in place when Freddie Mac first started buying
Multifamily mortgagesin the early 1980s. Thus, when evaluating multifamily lending and
credit losses at Freddie Mac, it is crucia to distinguish between two regimes. pre-1993
and post-1993. During the pre-1993 regime (also referred to as the “old book”) Freddie
Mac accumulated a $12 billion portfolio of multifamily mortgages. At thistime, Freddie
Mac's multifamily program was staffed largely by personnel with single-family mortgage
experience. Lending was disproportionately concentrated in high-risk geographic areas.
Many multifamily loans purchased by Freddie Mac were of poor quality and not properly
underwritten before purchase. The vast mgjority would not have met Freddie Mac’'s
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current underwriting standards.®® In addition, multifamily servicing was not up to current
industry standards. As aresult, consistent with other well-documented problemsin
multifamily markets in the late 1980s and early 1990s, Freddie Mac’s multifamily portfolio
performed quite poorly resulting in significant losses.

For these reasons, Freddie Mac discontinued multifamily lending in the fall of 1990. By
the early 1990's, Freddie Mac had assembled a new multifamily team with extensive
commercial lending experience. The first task of the new team was to manage the existing
portfolio of old book loans and to undertake a focused effort to rid the portfolio of non-
performing assets. Freddie Mac did not re-enter the multifamily market to purchase new
loans until 1993 and only under the new, strictly-drawn parameters that characterize the
current multifamily program. Thus, multifamily loans originated since 1993 (also referred
to as “new book” loans) are not comparable to those originated before 1990.

This history of multifamily lending at Freddie Mac, its complete distinction from Freddie
Mac's history of single family mortgage lending, and the existence of two clearly
documented and different regimes for underwriting standards and operating practicesis an
important consideration in the development of arisk-based capital stresstest. In
particular, it highlights several important issues that should be addressed in any risk-based
capital proposa for multifamily mortgages. First, what works in the single-family market
does not necessarily work in the multifamily market, including highly specified
econometric approaches to estimating mortgage default, and prepayment. Second, the
existence of theold (pre-1993) and new (post-1993) regimesin Freddie Mac’'s
multifamily programs supports an approach that is focused on current underwriting,
management and quality control standards, and less on attempts to reconcile the data and
performance of old and new book loans. Third, the rapid evolution of multifamily
programs and products suggests that inferences from past experience may be limited. In
particular, undue reliance on pre-1993 empirical data for multifamily loans should be
avoided. Fourth, the wide range of multifamily products and competition in the
multifamily market, suggest that a meaningful risk-based capita rule simultaneously must
be simple to implement and specific to the risk characteristics of individual loans.

Proposal

In NPR2, OFHEO proposes to establish risk-based capital requirements for multifamily
mortgages based on a series of seven econometric mortgage performance models — two
for estimating defaults and five for estimating prepayments — and five loss severity rate
models.® OFHEO estimated all of these multifamily models using Enterprise mortgage
data for the period from 1983 to 1995.%% Using these 12 models and the two economic
scenarios (the up-rate scenario and the down-rate scenario) which, in the case of
multifamily are defined in terms of vacancy rates, rental growth rates, property value

%0 A internal Freddie Mac study made available to OFHEO showed that the lower standards of
underwriting that existed during the old regime inflated reported DCRs and reduced reported LTV ratios
in ways that would be unacceptable today. Freddie Mac Internal Memorandum (May 19, 1995).

%! NPR2 §§ 3.5.4 and 3.5.5. Seealso Id. at Table 3-20 (list of explanatory variables).

%2 1d. Seealso NPR2 at 18093.
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changes and interest rates, the NPR2 proposes to simulate the performance and cash flows
associated with each multifamily mortgage held by the Enterprises.®®

The proposed default and prepayment models for multifamily are highly specified. The
default models, which include a* cash purchases’ model and a “negotiated transactions’
model primarily rely upon three sets of variables: measures of negative equity and negative
cash flow, age variables, and underwriting regime variables. The negative equity and
negative cash flow variables, which include the “joint probability” variables JP and BJP,
attempt to measure the imputed probability that a mortgage in any given period is
simultaneoudly experiencing both negative equity and negative cash flow, two conditions
that OFHEO hypothesizes are necessary for multifamily mortgage default. The age
variables consist of the age (AY) and the square of the age of amortgage (AY?) which are
collectively referred to as a quadratic function of age. OFHEO explainsits inclusion of these
variablesin NPR2 asfollows. “Preliminary analysis of the Enterprise data indicated that the
peak default period is about four years after loan origination. To capture this underlying
trend, a quadratic age function is included in the default equations.”

The last set of variables— the underwriting regime variables — include the DW, DD (also
referred to as PR), RA, and RF variables. All of these variables, with the exception of the
DW variable are “dummy” variables that take on the value of one whenever aloan was
originated under a specific program, during a specific time period, or with specific loan
terms. In thisway, these variables, help to explain differences in the performance of loansin
terms of different underwriting regimes, loan terms, or other loan attributes. The DW
variable, which isintended to capture the present value of depreciation tax write-offs may
also be viewed as an underwriting regime variable since it is largely invariant within a given
origination year and thus in part captures performance differences between age cohorts.*

The prepayment models proposed in NPR2 are intended “...to best capture the differing
prepayment incentives by product and product-life stage.”*® To this end, the proposed
approach seeks to capture the differences in performance between fixed- and adjustable-rate
loans, and between loans that are inside and outside of yield maintenance or prepayment
lockout periods. However, the proposed models do not specifically reference the individual
prepayment provisions of each mortgage nor does the cash flow model include the cash
inflows that the Enterprises would expect to receive from any prepayments that might occur
within yield maintenance periods.

All five of the prepayment models for multifamily rely upon variations of the same three sets
of variables: relative spread and interest-rate variables, age variables and qualification
variables. The relative spread and interest rate variables, include the current mortgage
interest rate, r, and the variables RSD, RSU, RDS1, RDS2, and RS which measure the
difference between the value of the current fixed-rate mortgage interest rate and the coupon
rate on a given mortgage. The age variables include the same quadratic age function
described above, and Y TG, the years remaining in ayield maintenance period, where one

%31d. Seealsoid. at 18094 (Tables 2 and 3).
%414, at Table 3-20.
%514, at 18204.
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exigts. The qudlification variablesinclude the LTV and PQ variables, which are
conceptually similar to the JP and BJP variables in the default equations, and are intended to
capture the likelihood that a borrower will have sufficient equity and cash flow to qualify for
anew loan, whether it is through a cash-out or regular refinancing.?®

In order to convert smulated default and prepayment probabilities into losses, OFHEO
proposes five loss severity rates.® Four of these five are conceptually based on three
distinct types of costs— loss of principal (i.e., the unpaid principal balance of the loan less
the discounted recovery or “net property sales proceeds’), transactions costs (including
foreclosure costs and monthly operating costs) and funding costs — all of which are
computed as of the date of default, as a percent of unpaid principa balance at that time.
Theloss of principal and transactions costs are based on historical averages using Enterprise
data (Freddie Mac only). Funding costs are based on the Enterprise discount rates that are
applicable for each stress test and the estimated historical average property inventory and
disposition times.*®

The first loss severity rate, which is intended for “retained portfolio: cash loans without
recourse” and may be viewed as the primary rate, employs the three types of costs described
above. The second loss severity rate, which isintended for “sold portfolio: programs
without recourse or repurchase’ is the same as the primary rate except that it adds the cost
of passing on four months of interest to investors. Loss severity rates three and four, which
are intended for “sold portfolio: cash programs with recourse” and “sold portfolio:
negotiated programs with repurchase” respectively, are modified versions of rates one and
two. The modifications are that they account for recourse agreements by reducing severity
in relation to the presumed recourse agreement with seller/servicers. The fifth loss severity
rate, which isintended for “FHA-insured programs’ is assumed to be a flat three percent
under al scenarios. The primary loss severity rate, based on the interest rate path used in
the 1997Q2 stress test, ranges from 58 percent to 61 percent in the down-rate scenario and
62 percent to 68 percent in the up-rate scenario.”®

Discussion

After extensive evaluation, we believe the proposed approach to modeling and establishing
risk-based capital levels for multifamily mortgages in NPR2 is ambitious and innovative,
but that it has a number of significant shortcomings. All of these shortcomings may be
viewed as arising from an attempt to apply single-family approaches to risk management
and measurement to multifamily mortgages. The data and tools available to multifamily
mortgage analysts are limited and preclude the use of the type of highly structured
econometric models that have been successfully deployed in the single-family mortgage
arena. The heavy reliance in NPR2 on limited, and possibly flawed historical data,
unobserved economic parameters, and new, untested approaches to multifamily mortgage
modeling represent undesirable features for a risk-based capital regulation.

%01, at 18205 (Table 35).

%74, at § 3.5.5.
284,

269
Id.

103



Freddie Mac Multifamily Mortgage Performance
Our discussion of OFHEQ' s proposed approach to setting capital requirements for
Multifamily mortgagesis divided into four areas: data limitations, conceptual and
econometric issues with the proposed behaviora models, analysis of model results and
comparison to industry measures of risk.

Data limitations

Data on multifamily mortgage performance are limited in quantity, quality and relevance
(given the regime changes in the Enterprises multifamily programs). These limitations are
not unique to OFHEO or the Enterprises, but are prevaent throughout the multifamily
mortgage industry. This does not imply that no meaningful inferences may be made from
the Enterprises experiences in the late-1980s and early-1990s. Rather, it suggests that
caution should be exercised in using these data, and that statistical relationships estimated
with them should inform, but not dictate the structure or parameters of any proposed
capital requirements. It also argues for smple models with relatively few variables.

In NPR2, OFHEO explicitly recognized many of the limitations of the historical
multifamily data,” yet by proposing seven separate structural econometric models for
multifamily mortgage performance, OFHEO has implicitly expressed strong confidence in
its interpretation of that data and the underlying mortgage performance. We believe that
the current state of multifamily mortgage data and modeling does not support such
confidence.

This belief is based on the fact that during the late 1980s, when most of the mortgages
observed by OFHEO were underwritten, both Enterprises were plagued by poor
underwriting and risk management systems that resulted in significant instances of
erroneous, missing or incomplete information regarding loan characteristics or
performance. OFHEO attempted to address this problem by making wholesale
adjustments to the DCRs and LTV's of loans originated under old multifamily programs.
While such adjustments may be warranted on average, it is not the case that every loan
originated under the old programs had an overstated DCR and an understated LTV — the
data problems were far too complicated and pervasive for asimple fix and, as aresult, the
adjustments made by OFHEO do little to overcome them.”*

For example, in many markets during the 1980s, Freddie Mac staff instructed lenders to
deliver loanswith LTV ratios of 60 percent. Not surprisingly, alarge number of loans
purchased during this period, particularly in certain regions, have LTV ratios of exactly 60
percent. Whilein many cases, the “true” LTV ratio may have been 60 percent, we believe
that many of these borrowers recast their financial statements in order to generate the
desired LTV ratio. Thisdoes not imply that all LTV ratios were overstated or that they
were al atered in equal proportion. Many loans probably were not atered, while others
were probably altered significantly. Unraveling the adjustments and separating the
legitimate from the illegitimate LTV ratios would require a case by case analysis of the

701d. at 18136

2 n fact, since the preponderance of defaults experienced by both Enterprises were |oans originated
under the old programs, OFHEQ' s data adjustments do little more than shift the estimated coefficients on
the JP variables in proportion to the changes in the data.
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loan files, and even then the results of such areview might not illuminate all instances of
inaccurate reporting of LTV ratios.

Another example is the difficulty in interpreting the disposition of troubled loans where
workouts were pursued. In many cases, such loans may have been recorded as
prepayments instead of defaults. Alternatively, some successful loan workouts may be
recorded as defaults, when in fact the workout has resulted in little or no loss. As noted
above, these types of data and performance idiosyncrasies are common to many
multifamily mortgage ingtitutions, and they have been one of the primary impediments to
further advances in multifamily modeling.*

The reason idiosyncrasies in multifamily data and performance limit the ability of
multifamily econometric models to explain multifamily performance is that they prevent
such models from adequately relating mortgage performance to economic factors. The
disproportionately large number of Freddie Mac mortgages that defaulted in Atlanta and
New York illustrates this difficulty. Neither Atlanta, or New Y ork experienced the kind
of general market declines in rents or property values that occurred in many other
geographic areas, particularly Texas or Florida. Furthermore, significant anecdotal
evidence suggests that many of these defaults were the result of fraud or mismanagement.
This raises doubts regarding the value of the underlying data as a source of information
about the effects of variations in fundamenta economic variables on multifamily mortgage
performance.

The incomplete and inaccurate state of the Enterprises’ historical multifamily data callsinto
guestion the highly specified econometric models employed by OFHEO. All econometric
models are constrained by the data upon which they are estimated. However, the more
complex the model in terms of the numbers of variables, and the transformations employed
to create those variables from recorded data, the greater the constraints imposed and the
potential errors introduced by the underlying data. These constraints and potential errors do
not limit the ability to estimate an individua model, rather they limit the ability to distinguish
between reliable estimators and statistical artifacts. We believe that OFHEO' s models,
which employ numerous variables and complex data transformations, can not be fully
supported given the weaknesses in the underlying data and the infancy of the modeling
approach.

Conceptual and econometric issues with the proposed behavioral models

OFHEQ' s proposed models contain a number of weaknesses related to their specifications
and estimation. Although a number of our comments relate to al of the models, this
discussion will be divided into three separate parts. default models, prepayment models and
loss severity rates.

Default models

The primary weaknesses of OFHEQ' s proposed default model are the construction and
interpretation of the JP variables (JP and BJP) and the Age variables (Age and Age?). The

%2 Follain, James R., Some Possible Directions for Research on Multifamily Housing, Housing Policy

Debate 5 (4) at 533-68 (1994).
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JP variables attempt to measure the dispersion of NOI and property value after mortgage
origination. Specifically, the JP variables are based on the likely diffusion of the growth in
rents, vacancy rates and property values around an index of average growth rates and
represent the estimated probability that, in any given period, a property’s DCR will be less
than one and its LTV will be greater than one. Thus, the primary reason for the JP variables
is that information about contemporaneous DCRs and LTVsis not available to OFHEOQ. #"
The primary rationale provided for the Age variablesis that they provide a good fit with the
data.

We have four criticisms of these variables;

The JP variables are not consistent with economic theory.

The JP variables are based on questionable indices of rental rates, vacancy rates, and
property value.

The JP variables require untested assumptions regarding the underlying economic
processes that govern rent and vacancy rates.

The age variables are likely capturing omitted variables and measurement problems
and are unlikely to be related to the seasoning effects that they are meant to capture.

Each of these will be discussed below.

The JP variables are not consistent with economic theory. While investors in multifamily
real estate will consider both current cash flow and property value in making default
decisions, there is no reason to believe that the decision rule proposed by OFHEO is the
appropriate one to use. Thisrule, stipulates that investors will consider default when both
current LTV is greater than one and current DCR islessthan one. Thisruleis not
consistent with either an option-pricing or aliquidity-based theory of mortgage default. In
an option pricing paradigm, the mortgagor also would look to the value in the implicit put
option embedded in the mortgage when making default decisions, since exercising the
option would extinguish al of the remaining value in that option. In other words, because
defaulting today would preclude defaulting tomorrow, it might be more profitable to retain
the option even when it isin the money and cash flow is negative. This has been
demonstrated by Cornell, Longstaff and Schwartz [1996], who show that the magnitude
of optimal capital injections may be significant under reasonable parameter values?* A
similar result is obtained in Kau and Kim [1994].7® Conversdly, if mortgagor default is
driven by liquidity constraints, then sufficient conditions for default might be sustained
negative cash flows and low, but not necessarily negative equity. However, this result will
depend upon the individual borrower’s financia condition and the varying liquidity
constraints that borrower faces.

%% 5ee NPR2 § 3.5.4.3.2 for a description of OFHEO' s proposed approach to updating NOI, DCR and
LTV.

2 Ccornell, B., F.A. Longstaff, and E.S. Schwartz. “Throwing Good Money after Bad? Cash Infusions
and Distressed Real Estate,” Real Estate Economics 24 at 23-41 (1996).

#® Kau, JB. and T. Kim. Waiting to Default: The Value of Delay, Journal of the American Real Estate
and Urban Economics Association 22 at 539-551 (1994).
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OFHEO acknowledged the difficulty in establishing a single default rule when it provided
arationae for the Age variables. In NPR2, OFHEO noted:

Default risk is greatest in the years just after loan origination.
Apartment projects are then most vulnerable to economic shocks
because DCR may be low, LTV may be high, and it may take several
years to create a viable market niche for the property. However, a
financialy troubled project will not default immediately. First, valuable
depreciation write-offs may be available in the early years to
counterbalance negative property cash flow. Second, working-capital
reserves may forestall default. And third, the owner may “bleed the
project” by deferring maintenance and other expenditures prior to
delinquency.?

This passage clearly supports the argument that negative equity and negative cash flow are
not sufficient conditions for mortgage default. Whileit is difficult to say what the correct
decision rule for a multifamily mortgage default model should be, we know that the
implicit rule proposed by OFHEO in its JP variablesis likely to be too ruthless and that
significantly different model parameters will be obtained if that ruleis changed. We
believe that this senditivity to unknown parametersis a highly undesirable feature of the
proposed model.

The JP variables are based on guestionable indices of rental rates, vacancy rates and
property value. Since the JP variables are based on estimates of current DCR and LTV
(which are, in turn, based on estimates of current NOI and property value, both of which
are functions of current rent levels and vacancy rates)””’ OFHEO must identify suitable
indices of average rent growth and vacancy rates to use in updating DCR and LTV.
OFHEO proposes to use indices of average rents at the MSA level, and state wide
vacancy rate estimates to drive movementsin NOI. Such aggregate indices fail to capture
significant differences in the rent growth and vacancy rates that may be experienced by:
different properties types (e.g., big versus small properties, or Class A versus Class B
properties), different submarkets within the MSA or state (e.g., Nassau County, NY
versus the Bronx, NY or Southern California versus Northern California) or during
different time periods (e.g., pre- and post-tax reform). Furthermore, the absence of any
independent information regarding expense ratios or expense rate growth eliminates one
critical source of variation between projects, and disproportionately increases the
importance of the rent and vacancy indices.

A more fundamental problem is associated with the proxy for the index of average
property values. High quality indices of multifamily property values are not available for
many MSAs or for many years, which leads OFHEO to construct an estimate of the
property value index. It does so by constructing its own capitalization rate multiplier and
applying it to its constructed MSA indices of NOI. Asdiscussed in the Multifamily

% NPR2 at 18203.
27 1d. at 18197 for OFHEO' s description of the relationship between estimates of current DCR and LTV
and rental growth rates, and vacancy rates.
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Economic Environment section, this approach generates what we consider to be
implausible estimates of property values in the down-rate scenario. In sum, errors of
unknown but quite possibly large amounts are introduced by the use of these various
proxies for the true variables of interest, current DCR and LTV.

The JP variables require unsubstantiated assumptions regarding the underlying economic
processes that govern rent and vacancy rates. The JP variables depend upon strong
assumptions regarding the underlying stochastic processes that drive future values of DCR
and LTV and the variances and covariances of rental growth, vacancy and price
appreciation rates. OFHEOQ relies heavily on the following assumptions:

MSA level rental rates follow alog-normal diffusion process with drift equal to the
change in the corresponding M SA rental index and constant variance of 7.5 percent
across all MSAs and time periods.””®

The probability distribution of project level vacancy rates is the same across all
projectsin the MSA and is equal to the apartment unit vacancy rate distribution.

279

The correlation between the change in the natural log of DCR and the natural l1og of
LTV isaconstant -0.5975.

Capitalization rates do not vary by MSA or real estate market conditions and are
independent of rent levels or vacancy rates.

Operating expenses are a constant proportion of rents and consequently grow at the
same rate.

Instead of critiquing each of these assumptions in depth, we wish to merely highlight that
no significant empirical research is offered by OFHEO to support these assumptions. Nor
could there be, since many of the critical questions regarding the behavior of rents,
vacancy rates and multifamily prices have yet to be answered. The large body of research
on the behavior of single-family house prices has no analog on the multifamily side.

The Age variables are likely capturing omitted variables and measurement problems and
are unlikely to be related to seasoning effects. The arguments for including the Age
variables are weak and distort the effect of seasoning. There are two possible
explanations for the incorporation of the Age variables. First, they are part of the overall
approach to capturing the diffusion of property value and DCR around the indices. Age
affects the diffusion processes because, all else equal, DCR and LTV are more widely

%8 OFHEO attributes this parameter to unpublished data from the Bureau of Labor Statistics.

" OFHEO claims that “...if all apartment units have the same probability of being vacant the distribution
of vacancy rates across properties can be assumed to be binomial, with mean and variance parameters vj ;
~ BN(v;, V¢ (1-v)).” NPR2 at 18200. However the distribution for project level vacancy ratesis not
consistent with this assumption. If a project contains n units, and the vacancy rate of an individual unit is
distributed v; ~ BN(v;, v; (1-v)) then the variance of the project-level vacancy rate is vi(1-v;)/n which will
be lower than the unit-level variance by a factor of n and will converge to zero in large projects. Thisisa
straightforward application of the law of large numbers. Thus, in effect OFHEO’s assumption pertains to
project-level and not unit-level vacancy rates. OFHEQ' s stated assumption would actually result in
significantly lower vacancy rate variances, particularly for large projects. See Johnson et al. “Univariate
Discrete Distributions,” 2™ ed. at 105 (1993).
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dispersed the longer the time since origination. However, thisis precisely what the JP
variable is supposed to be capturing. Furthermore, under this interpretation, it is not the
age of the mortgage that is correlated with mortgage performance, but the age of the
information about the mortgage. Thus, the age variables under this interpretation are
actually measuring the degree of uncertainty that an analyst might have regarding the
unobserved financia condition of the underlying property. Thus, if an analyst were able to
observe the financial condition of the property, there would be no reason to independently
include age variables in the default model.

The second reason for incorporating the Age variables into the default equation isto
account for the diffusion process of variablesleft out of the default equation. The passage
from NPR2 cited earlier suggests that this was OFHEQ' s primary justification for
including the Age variables. Since omitted variables are by definition unobserved, we can
not analyze them, but presumably they are property, market area or owner-specific. In
any event, the age variables capture the influence of these other variables and their
variation over time. These could lead to a pattern in which defaults are relatively highin
the early years of the mortgage or vice versa.

Unfortunately, available research does not provide definitive opinions about this pattern.
Neither is there enough information to separate the two effects we have identified on the
age coefficients. As aconsegquence, the age coefficients are difficult to interpret. Aswe
shall see below, this difficulty may be responsible for what we judge to be an undesirable
aspect of the OFHEO model: as a new loans seasons, if its DCR, LTV, and other
characteristics all remain the same, the Enterprises would be required to hold more capital
each year for that loan until it is approximately five yearsold. Inthisway, OFHEO's
models implicitly penalize the Enterprises for holding seasoned performing loans.

In sum, the Age and JP variables are poorly constructed, rely upon proxies of uncertain
accuracy, are difficult to interpret in terms of the underlying project economics, fail to
account for changes in diffusion processes over time and are very difficult to calculate.
These are serious concerns because the Age and JP variables play such a prominent role in
the calculation of multifamily capital requirements. Virtualy all of the variation among
multifamily mortgage default rates is due to these two sets of variables.

Onefinal areaof concern regarding the conceptua structure of OFHEQO' s default models
isthe identification of two types of loans, “cash purchases’ and “negotiated transactions.”
Freddie Mac believes that this distinction is both poorly defined and inappropriate.

In the NPR2, the following description is provided regarding these |oan types.

Separate default equations are used to distinguish between loans
acquired through: one, cash purchases and two, negotiated transaction.
In a cash purchase, an Enterprise acquires a newly originated loan that
meets standard underwriting guidelines; the purchase can include
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recourse to the seller/servicer. In anegotiated transaction, an Enterprise
generally acquires a pool of seasoned, nonconforming loans.”®

It is noteworthy that neither this passage nor any other portion of the NPR2 provides
formal guidance to the Enterprises on how to classify loans as either cash purchases or
negotiated transactions. Thus, it is not surprising that despite significant effort, Freddie
Mac has been unable to replicate OFHEQO' s starting positions for cash purchases and
negotiated transaction loan balances. Freddie Mac believes that thisinability to replicate
OFHEQO's loan classifications is symptomatic of an inappropriate delineation of its
multifamily mortgage business into two segments. There are three reasons that this
delineation isinappropriate. First, as mentioned in the Background section above, all
Freddie Mac multifamily mortgages are underwritten to the same standards, regardless of
whether they are held in portfolio or swapped for mortgage-backed securities. Second,
not all of Freddie Mac’s pool purchases or swaps consist of seasoned mortgages. Third,
the assumed link between funding execution and credit risk is ssimply not representative of
how Freddie Mac manages its business. Consequently, we believe that OFHEO should
revisit these definitions and consider replacing its two models with a single default model
that is applicable to al current multifamily mortgage programs.

Prepayment models

Our primary criticism of the prepayment modelsis that they fail to recognize the unique
features of current multifamily mortgages, including prepayment penalties, prepayment
lock-out periods, and other structures that effectively limit prepayments during most of the
mortgage term. These features do not simply make it less advantageous for a borrower to
prepay, they frequently make it either impossible or highly uneconomic. For most of
Freddie Mac’s multifamily mortgages, the existing yield maintenance provisions are
structured so that Freddie Mac isimmunized against loss in the event of a prepayment.
These prepayment provisions are a critical component of the Enterprises multifamily
interest-rate risk management strategy and to improperly model them distorts the risks
inherent in this business.

Thisis not to say that prepayments inside yield maintenance never occur, but that they are
very rare events, and when these loans do prepay Freddie Mac is compensated. 1n recent
Freddie Mac experience, dightly less than four percent of all mortgages originated since
1993 have prepaid inside yield maintenance. Recent research by Fu, LaCour-Little and
Vandell supports this finding and demonstrates that prepayments on multifamily mortgages
with yield maintenance provisions of the type used by Freddie Mac are extremely low and
insengitive to the type of relative spread variable used by OFHEQ.*

The low level of recent prepayments, combined with the explicit penalty associated with
prepayment mean that there isrelatively little need to statistically model prepayments within

*0NPR2 §35.4.3.

%1 Qiang Fu, Michael LaCour-Little, and Kerry D. Vandell, “Multifamily Prepayment Behavior and
Prepayment Penalty Structure,” Paper presented at the 2000 Meetings of the Allied Social Sciences
Association, Boston, MA.
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yield maintenance periods. Instead, more accurate, less volatile and vastly smpler
prepayment rules should be adopted.

OFHEQ' s approach to prepayments outside of yield maintenance is also unnecessarily
complex. NPR2 specifies three separate prepayment equations for fixed-rate mortgages
outside of yield maintenance, with each model explaining performance over avery brief time
period. For example, the yield maintenance period istypicaly 9.5 years for aten-year
balloon mortgage (one of Freddie Mac’s most common products), which means that the
OFHEO prepayment equation for balloon loans outside of yield maintenance pertainsto a
very small (three to six month) window in the life of the mortgage. Similarly, modeling the
prepayment of a mortgage beyond the balloon period (another OFHEO prepayment
equation) is difficult because such prepayments are usually resolved on a case by case basis.
Capturing the details of such prepayments in a statistical model is agreat challenge.

Loss severity models

In general, the methodology OFHEO uses to construct its loss severity modelsis
appropriate; however, we believe that the underlying data are inappropriate and flawed for
many of the reasons discussed above. OFHEO bases all its analysis on the severity
experienced by mortgages underwritten under Freddie Mac’s old regime which is not
representative of current Enterprise business practices. While OFHEO did make
adjustments to the default characteristics of the old book of business at both Enterprises, it
failed to adjust the historical information on severity. We believe that appropriate
adjustments to the old regime data, or analysis of more recent data, would indicate much
lower loss severity rates. Such aview is supported by recent research, as described below.

Analysis of model results

A measure of the degree to which the proposed models are flawed is seen in the counter-
intuitive results that they produce. For example, OFHEO' s NPR2 estimates of the
incremental capital required by the Enterprises for different multifamily loans suggests that a
15-year Balloon with an LTV ratio of 70 percent would require incremental capital of

-0.10 percent and -1.31 percent, in the up-rate and down-rate scenarios respectively.®

Both of these numbers are negative, indicating that Freddie Mac would not need to hold any
capital for this particular loan type. In fact, if Freddie Mac were to increase its volume of
mortgages of thistype, it could actually reduce itstotal capital requirements.

While negative capital requirements are clearly inappropriate, it isnot our objective to have
OFHEO smply raise capital standards on all products to ensure that they are aways
positive. Such aresponse would not ensure that capital was allocated properly among
mortgage products and types. Instead, we cite examples such as thisto illustrate the flaws
in the current proposed rule and to motivate its replacement with arule that ties capital to
risk, and provides more reasonable and stable results.

Another example is provided in the down-rate scenario, where most loans are predicted to
prepay within two years and the present value of credit losses on a benchmark ten-year
balloon mortgage with a yield maintenance provison, aDCR of 1.5and an LTV ratio of 70

%2 NPR2 at 18106 (Table 13).
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percent is under 10 basis points. Even under non-stressful economic scenarios, we might
expect such aloan to have credit losses well in excess of thisamount. Similarly, the models
predict only modest variation in credit losses between loans with varying DCR and LTV
ratios, the key measures of financial risk employed by multifamily lenders and investors. Y et
they predict significant variation between loans of different ages. The 15-year balloon
mortgage described above that would have an incremental -0.10 percent capital requirement
in the up-rate scenario if it were new would have a 3.15 percent incremental capital
requirement if it were five years old.®® Aside from being much too high alevd, this
suggests a massive increase in the risk exposure associated with aloan that has not
experienced any economic stress and which has been performing for five-years. We know
of no empirical analysis or economic theory that supports such a steep increase in the risk
profile of a performing loan in the absence of information problems and view this as both an
unacceptable and counterproductive feature of the proposed model.

Comparison to industry measures of risk

In assessing the ultimate capital requirementsimplied by OFHEO' s multifamily modelsit is
useful to gauge the consistency of OFHEQ' s results with levels implied by objective third-
parties, including rating agencies and industry analysts. It is aso instructive to compare the
relative stringency of OFHEQO' s proposed capital requirements for multifamily and single-
family mortgages of comparable risk. In general, we find that by most industry benchmarks,
OFHEQ' s proposed capital levels are too low, too insensitive to observable risk
characteristics, such as DCR, LTV and balloon risk, and too sensitive to seasoning effects.

For example, we believe that cumulative (nominal) credit losses for one of our typical
mortgages — aten-year balloon with a 1.50 DCR — ought to be in the vicinity of four to
six percent of the original amount of the mortgage, depending on the specific loan terms.
Indeed, this range is consistent with the subordination levels assigned by rating agenciesto
the A and AA tranches of commercial mortgage-backed securities (CMBYS) after
adjustments are made for operations and management risk and the greater geographical
diversification of Freddie Mac's portfolio relative to the typical CMBS. As noted earlier,
the OFHEO model produces estimates of cumulative credit losses that are much lower than
this.

There are several other notable attributes of the rating agencies approaches to establishing
subordination levels for CMBS that can inform a risk-based capital standard for multifamily
mortgages. Among these are the following:

Prepayments are not model ed.
Subordination levels increase sharply as DCRs decrease below 1.5.

A significant proportion of total defaults occur in the year in which balloon payments
are due.

Loss severity rates are in the 40 to 50 percent range.
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Significant weight is attached to the quality of underwriting standards, management and
the geographic diversification of the portfolio.

While not al of these attributes are equally relevant to the Enterprise’ s portfolios, we
believe that they represent a set of reasonable standards that OFHEO should look to in
devising its multifamily capital requirement.

In addition, strong support for a Freddie Mac multifamily capita requirement of one to
two percent (and nominal credit losses of between four and six percent) is provided by an
independent study by the consulting firm Property and Portfolio Research (PPR). PPR
was engaged by Freddie Mac to independently model the credit losses that would be
sustained under OFHEQ'’ s specified up-rate and down-rate stress scenarios given the
parameters of Freddie Mac's existing portfolio. PPR’s report states, “It is our opinion
that a reasonable capital reserve for the Freddie Mac portfolio based on OFHEO's
scenarios should be based upon expected [nominal] credit costs of approximately 600
basis points.” See Appendix 6 for a copy of this report.

Onefinal test of the reasonableness of OFHEQO' s proposed treatment of multifamily credit
risk isa comparison of the credit losses of single-family and multifamily mortgages of
comparablerisk. Based on Freddie Mac’s analysis of OFHEQ' s single-family proposal, the
median single-family product, a new 30-year, fixed-rate, 80 percent LTV mortgage would
experience nominal credit losses of approximately 1.4 percent in the down-rate scenario and
2.4 percent in the up-rate. Thismay be contrasted with a typical multifamily product, a ten-
year, fixed-rate balloon, with a 9.5-year yield maintenance period and a DCR of 1.5 and an
LTV ratio of 0.65 percent. This product would have nominal credit losses of 0.1 percent in
the down rate, and 3.5 percent in the up rate. Aside from the excessive variation between
the up-rate and down-rate performance of multifamily, these results suggest that the ratio of
single-family to multifamily losses may be too low.

The basis for this contention is both an industry judgment that multifamily credit losses
should be approximately three times single-family credit losses, and an empirical observation
from thrift performance. According to the OTS, the median quarterly charge-off rate for
single-family mortgages from 1990 to the present has been 0.05 percent. The comparable
rate for multifamily mortgages has been 0.15 percent, or exactly three times the single-
family rate®® Based on aratio of three, the appropriate nominal multifamily credit losses
for the median multifamily product, given OFHEQO' s current single-family proposal, would
be 4.2 percent in the down-rate scenario and 6.2 percent in the up rate scenario. Thisrange
is entirely consistent with CMBS subordination levels, and the independent PPR analysis.

Although the above benchmarks all include implicit assumptions regarding loss severity
rates, we believe that a separate reexamination of the third-party evidence regarding loss
severity ratesis aso necessary to ensure a clear understanding of recent empirical findings.
In its analysis of loss severity rates, OFHEO examined and referenced severa published
studies, both from the academic literature, and from major rating agencies.”® However, it

% Office of Thrift Supervision/1998 Fact Book: A Statistical Profile on the United States Thrift Industry
at Table 5.7 (June 1998).
%5 NPR2 at 18212.
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appears that OFHEO disregarded the results from those studies and instead choose to base
its loss severity rates exclusively on Freddie Mac' s limited data on losses from 1990 to
1995. We believe that a closer reexamination of the data and the existing literature would
reveal that loss severity rates of 40 to 50 percent are more representative of industry
experience and more appropriate for Enterprise business. Thisis seen in the results of
severa recent studies that are described below.

First, arecent study by Esaki, L'Heureux and Snyderman found that the average severity
of loss on liquidated loans for the entire 1972-1997 period is 37.7 percent, including
foregone interest and expenses.®® Thisis dightly greater than the 36 percent severity
reported in an earlier study by Snyderman.?®” However, it should be noted that the
weighted average loss severity for loans that were foreclosed and subsequently sold in the
1992 to 1997 period is dightly higher at 43.8 percent.

Second, research by Ciochetti also supports loss severity rates in the 30 to 40 percent
range. 1na 1997 study, Ciochetti examines |osses associated with foreclosure on 2013
loans and finds recovery rates dlightly greater than 69 percent (i.e., 31 percent loss
severity) of the outstanding loan balance®® In asimilar study in 1998 with Riddiough, he
analyzes losses on 480 commercia (144 multifamily) mortgages at alarge life insurance
company that were originated from 1974 to 1990 and foreclosed on between 1985 to
1995. This study finds that net loss recovery through the time that the property titleis
transferred to the lender is approximately 70 percent (78 percent for multifamily) based on
appraised value at the time of foreclosure.®® Since this estimate does not include carrying
or disposition costs incurred after property acquisition, it understates the loss severity rate
that is applicable to the Enterprises. The amount of this understatement is likely to be
between five and 15 percent based on average property inventory times and carrying and
sales costs.

Finally, evidence from Fitch IBCA, amgor rating agency for CMBS, suggests
significantly lower loss severity rates than those proposed by OFHEO. A 1998 publication
from Fitch says “On balance, Fitch IBCA estimates a loss factor of approximately 40-50
percent of the loan amount for defaulted loans for typical pools. Thislosslevel holds for
most investment grade categories.” *®

In NPR2, OFHEO cites a 1996 Fitch study as support of its loss severity rates. OFHEO
states that “ Adding the cost components here [from Freddie Mac data] produces a 54
percent loss severity. This sum is comparable to what is reported by Fitch (1996) in its

%0 Esaki, Howard, L'Heureux, Steven, and Mark P. Snyderman, "Commercial Mortgage Defaults: An
Update," Real Estate Finance 16 at 83 (1999).

%7 gnyderman, Mark P., "Update on Commercial Mortgage Defaults,” Real Estate Finance 12 at 22-32
(1994).

%8 Ciochetti, Brian A., "Loss Characteristics Associated with Commercial Mortgage Foreclosure," Real
Estate Finance 14 at 53-69 (1997).

%9 Ciochetti, Brian A. and T.J. Riddiough, "Timing, Loss Recover, and Economic Performance of
Foreclosed Commercial Mortgages,” working paper, University of North Carolina and MIT, 1998.

0 Fitch IBCA, Commercial Mortgage Stress Test Research, Structured Finance Special Report at 6 (Oct.
23, 1998).
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study of commercial mortgage foreclosures. Fitch reports a 56 percent average loss
severity rate on foreclosures.”*" However, our reading of this study does not support this
interpretation. Consider the following passage from the Fitch study, “ The average loss
severity of approximately 37 percent of the original loan balance is surprisingly high
considering the mild economic climate during which the loans were resolved. This high
loss rate may reflect the property quality and the quality of underwriting that was
characteristic of the thrift industry. Indeed 477 of the 547 loss observations are on loans
in the RTC transactions.”** The report continues to provide the loss distribution for its
sample. Thisdistribution includes a mean loss rate of 36.9 percent, a median loss rate of
27.0 percent, and first and third quartile loss rates of 1.4 percent and 63.7 percent
respectively. Thus, we do not find support for OFHEO' s 56 percent loss rate.

Based on the above evidence, Freddie Mac believes that the consensus estimate regarding
loss severity ratesis within the 40 to 50 percent range, which we believe should be the basis
for the loss severity rate employed by OFHEO. The observed rate on Freddie Mac old book
loans is not representative of current Enterprise business practices, and thusis an
inappropriate basis for a capital requirement.

Recommendations

Freddie Mac understands the inherent difficulties in building structural econometric models
of multifamily mortgage default and prepayment. Thisiswhy we believe that such models
are not aworthwhile pursuit for OFHEO at thistime. Instead, we recommend that OFHEO
adopt asimplified, yet statistically-based approach to assessing multifamily mortgage risk.
Such an approach would seek to explain credit losses in terms of smple, observable
mortgage risk characteristics, such asthe DCR and LTV ratio, in away that is consistent
with how an underwriter would assess risk ex ante.

Furthermore, we believe that the limitations in the underlying data compel OFHEO to
consider proposed rules in terms of outcomes (as measured in terms of capital levels,
cumulative default rates, or nominal credit losses). Thus, while statistical estimation should
inform OFHEQ' s proposed rule, that rule need not be bound by it, particularly when such
estimations produce counter intuitive results. Similarly, OFHEO should alow externa
benchmarks, such as CMBS subordination levels and the internal business judgment of the
Enterprises and other industry participants, to influence its proposals. We believe that such
benchmarks and industry perspectives should serve as alitmus test for OFHEQO' s current
and future multifamily capital proposals until the available multifamily mortgage data permit
reliable econometric modeling. Thisisthe only way that OFHEO can “reasonably relate’
multifamily credit losses to the benchmark |oss experience, given the existing data
limitations.

Based on these general principles, we believe the following specific objectives represent
standards that OFHEO should achieve with a multifamily capital standard:

#LNPR2 at 18213.
%2 Fitch Investors Service, Trends in Commercial Mortgage Default Rates and Loss Severity. Structured
Finance Special Report (Nov. 11, 1996).
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OFHEO should evaluate multifamily capital requirements by comparing them with
external benchmarks and the business judgment of the Enterprises and other industry
participants to ensure that data limitations do not distort the relationship between capital
and risk.

Credit risk should be afunction only of observable mortgage characteristics, including
origina LTV, current DCR and balloon payment risk.

Risk assessments should be based on the most recent and most reliable information
available regarding current or original loan characteristics.

There should be a single default model for mortgages underwritten to Enterprise quality
standards. To capture the risk inherent in alternative mortgage types or underwriting
policies, appropriate credit-risk add-ons should be devel oped and applied.

Prepayments should not be explicitly modeled, but governed by smple prepayment rules.
L oss severity rates should be consistent with recent Enterprise and industry experience.

In order to achieve these specific objectives, we propose a model-based approach that is
described below. Thisis only one way that OFHEO could achieve these objectives, there
are numerous others. However, whatever approach OFHEO adopts, the ultimate results
should be consistent with those generated by our recommended approach, which are
provided in Table 9 through Table 14 at the end of this section. These tables, which
provide recommended cumulative default, nominal credit loss, and discounted credit loss
figures for the down-rate and up-rate scenarios, respectively, should not be viewed as model
dependent. Rather, one of the evaluation criterion that should be applied to any proposed
model or methodology should be: does it generate similar results to those provided below?
If not, it does not meet the first objective listed above, that the proposed rule should be
consistent with external benchmarks and Enterprise business judgment. Thisis aso why
OFHEQ' s evaluation of the multifamily stress test scenario can not be conducted
independently of its development of credit risk models, as was discussed in Multifamily
Economic Environment.

Onefina point worth emphasizing is that our proposed cumulative default rates, nominal
credit losses, and discounted credit losses are, on average, significantly higher than the levels
recommended by OFHEO. Thus, we are not proposing a weaker capital standard — we are
arguing for a stricter standard, and one that more closely ties capital to risk.

Our specific proposal is divided into three sections: defaults equations, prepayment rules,
and loss severity rate. Each is presented below.

Default equations

Our proposed approach to constructing annual conditional default rates (cdr) isto employ
the binomia logistic framework using the following specification:

Iog(Cdrl_ cdr)= a +b;cDCR+b,0LTV +b,Balloon_Year * YTB + b,LO_cDCR+ b:Old _Book

where cDCR is the current DCR as determined by the Enterprise’ s annual inspection data
(adjusted in ssimulations according to the economic scenario parameters of the stress test);
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OLTV istheorigina LTV ratio; Balloon-Y ear is a dummy variable that takes the value of
one for a balloon mortgage that is within 12 months of the balloon payment date, and O
otherwise; YTB isthe number of years until the balloon payment isdue; LO cDSCRisa
dummy variable that takes the value of oneif the cDCR is equal to or less than one, and
zero otherwise; and Old_Book is a dummy variable that takes on the value of oneif aloan
was originated under the Enterprises original multifamily programs, and zero otherwise.

Until more reliable data exist and permit accurate statistical estimation, use the following
parameters in the above moddl:

a =-4.3881
b, =-1.0283
b, = 2.2697
b; =0.1800
b,= 1.000
bs=0.1649

The basic mode is captured by the first three variables, which establish both a baseline
default rate, and arate that varies by the current DCR and original LTV, two key drivers
of mortgage performance that are observable to an underwriter. While current LTV
would in principle be preferable to original LTV, current LTV isdifficult to assessin the
absence of arm’ s length transactions.

It is also noteworthy that the proposed parameters for the first three variables represent the
actual coefficients that Freddie Mac obtained when it estimated the above model using
estimates of cDCR based on MSA vacancy rates and CPI growth.*® As such, they satisfy
OFHEQ' s desire to employ a statistically-based model of mortgage default; in addition,
these particular coefficients generate capital estimates consistent with available external
benchmarks.

The last three variables, for which coefficients were not estimated, represent balloon year
risk, alow current DCR add-on, and regime shift respectively. The balloon year risk add-
on is designed to add approximately 20 percent of the total defaults that would otherwise
occur during the OFHEO stress period to the year in which a balloon payment is due.
Thisis consistent with rating agency perceptions of balloon year risk and it represents an
unequivocal increase in total credit costs. Similarly, the low DCR ratio add-on, which is
applied to loans with DCR ratios equal to or under one, is designed to increase annual
default rates for loans that may be viewed as experiencing financia difficulty to ensure
such loans are adequately capitalized. Thelast variable, the Old_Book variable represents
the type of regime shift that OFHEO acknowledges and includes in its models.®* The
value of the Old_Book coefficient is less than would be obtained from an analysis of the
relative performance of al Old Book and New Book loans. Thisis appropriate since this

%3 These model's were estimated without the adjustments to the data made by OFHEO since such

wholesale modifications to the data are likely to bias downward the estimated coefficients.
#* NPR2 at 18203.
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coefficient is not being used to explain historical loan performance, but rather to forecast
the future performance of surviving Old Book loans. These loans, by virtue of surviving,
are likely to have relatively little Old Book underwriting risk. Thus this coefficient is
smaller than it would if it were based strictly on historical performance differences.

In order to update the current DCR during stress test ssimulations, OFHEO should use its
existing method for calculating the contemporaneous DCR using the economic scenario
parameters (including the mortgage interest rate in the case of adjustable-rate mortgages).
One of the advantages of this approach is that the proposed model makes the difficult task
of imputing price changes during the stress period unnecessary. However, asaresult, it is
critical that OFHEO retain its current rent and vacancy scenarios. Thisis because the
proposed model parameters have been calibrated using that scenario to generate appropriate
credit lossesin the stress test. Thus, any changes in the definition of the stress test
environment would need to be offset by changes in the statistical model parameters. This
trade-off between stress test severity and model parameters is discussed in the Multifamily
Economic Environment section.

In the event that Enterprise loan records do not provide a current DCR, we would propose
that OFHEO either use the last recorded DCR or mark-to-market the DCR using the
average change in rentsin the corresponding MSA, whichever islower. Thus, the
Enterprises would be effectively penalized if they do not keep their operating data current.

It is not yet possible to empirically test the structure of the proposed model, due to data
limitations. However, once sufficient, accurate historical data exist regarding Enterprise
recorded current debt-service coverage ratios, OFHEO will be able to empirically test this
model and if necessary update the parameters. In thisway the structure of the model will be
stable and predictable, yet the exact risk weightings will evolve as reliable data become
available.

While this proposal would be appropriate for loans that are either directly underwritten by
the Enterprises or underwritten with strict adherence to Enterprise guidelines, loans that are
either not underwritten in this manner or for which critical information is not properly
recorded, should receive a credit risk add-on. We propose that OFHEO develop criteria for
the application of credit-risk add-ons of up to 30 percent for these loans, with the actual
add-ons determined based on program specific analysis. In doing this, we strongly
encourage OFHEOQ to eliminate its confusing, and inaccurate designation of Enterprise
multifamily mortgages as either cash purchases or negotiated transactions.

Prepayment rules

As discussed above, most of the Enterprise’s multifamily loans are governed by prepayment
provisions that severely limit both the incidence of and economic sensitivity to prepayments.
Thus, we recommend the following prepayment rules that will minimize the volatility
associated with overly complex and potentially misspecified prepayment models.

Fixed-rate mortgages

In the up-rate scenario assume zero prepayments. In the down-rate scenario, assume zero
prepayments within yield maintenance periods and an annua equivalent conditional
prepayment rate of 25 percent for loans outside of yield maintenance.
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Adjustable-rate mortgages

For adjustable-rate mortgages, we propose the same general rules as described above,
except that since the contemporaneous DCR will vary with interest rates, we recommend
adlight refinement. Specifically, if the loan has a contemporaneous DCR (using the
current interest rate) of less than 1.20, the monthly conditional prepayment rate should be
zero percent.

In the event that OFHEO chooses to have non-zero prepayment rates for loans within
yield maintenance periods, OFHEO must model the cash inflows to the Enterprises
resulting from prepayment penalties. These cash inflows should be determined by the
exact terms of each loan contract.

Loss severity rate

Our recommendation for loss severity ratesisto use asingle, invariant loss rate of 45
percent. As noted above, thisis consistent with both recent evidence from the Enterprises
and anumber of published studies and industry practices.

Conclusion

There are numerous advantages of this approach, severa of which have aready been
described. However, it is worth summarizing them again here. Under our proposed
approach, capital requirements would be:

Tied directly to mortgage risk factors— DCR, LTV ratios, and balloon year risk.

Based on up-to-date and observable mortgage characteristics — minimizing the
volatility associated with model and measurement error.

Consistent with industry benchmarks.
Simple, transparent and easily implemented by the Enterprises and third parties.
Easy to update by OFHEO as new and better data become available.

Able to accommodate new products or modifications to existing products through the
application of credit-risk add-ons.

Proposed results

The following tables present the cumulative default rates, nominal credit loss rates, and
present value credit loss rates that Freddie Mac generated using our proposed behavioral
models and OFHEQO's third-quarter 1997 rent, vacancy and interest-rate scenario. These
rates al pertain to afixed-rate mortgage with an eight percent note rate, aten-year term, a
9.5-year yield maintenance period and a 30-year amortization period.

119



Freddie Mac

Multifamily Mortgage Performance

LTV

Debt Coverage Ratio (DCR)

0.90

0.95

1.00

1.05

1.10

1.15

1.20

1.85

1.90

1.95

2.00

0.69

0.65

0.59

0.48

0.40

0.38

0.36

0.19

0.18

0.17

0.16

0.65

0.61

0.55

0.44

0.36

0.35

0.33

0.17

0.16

0.16

0.15

0.61

0.57

0.51

0.41

0.33

0.32

0.30

0.16

0.15

0.14

0.13

0.57

0.54

0.47

0.37

0.30

0.29

0.28

0.14

0.13

0.13

0.12

0.54

0.50

0.44

0.34

0.28

0.26

0.25

0.13

0.12

0.11

0.11

0.50

0.46

0.40

0.31

0.25

0.24

0.23

0.10

0.10

0.46

0.43

0.37

0.29

0.23

0.22

0.21

0.10

0.10

0.09

0.09

0.43

0.39

0.34

0.26

0.21

0.20

0.19

0.09

0.09

0.08

0.08

0.39

0.36

0.31

0.24

0.19

0.18

0.17

0.08

0.08

0.07

0.07

0.36

0.33

0.28

0.21

0.17

0.16

0.15

0.07

0.07

0.07

0.06

0.33

0.30

0.26

0.19

0.15

0.15

0.14

0.07

0.06

0.06

0.06

0.30

0.27

0.23

0.18

0.14

0.13

0.12

0.06

0.06

0.05

0.05

0.27

0.25

0.21

0.16

0.13

0.12

0.11

0.05

0.05

0.05

0.05

0.25

0.23

0.19

0.14

0.11

0.11

0.10

0.10

0.09

0.08

0.08

0.08

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.04

0.04

Table 9: Multifamily: Cumulative Stress Test Default Rate - Up-Rate Scenario
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LTV

Debt Coverage Ratio (DCR)

1.00

1.10

1.35

1.40

1.45

1.50

1.55

1.60

1.65

1.70

1.75

1.80

1.85

1.90

1.95

2.00

0.14

0.13

0.13

0.12

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.07

0.13

0.12

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.10

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.08

0.08

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.06

0.06

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.11 [0.10

0.09

0.06

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

Table 10: Multifamily:

Nominal Cumulative Credit Losses - Up-Rate Scenario
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LTV

Debt Coverage Ratio (DCR)

1.00

1.10

1.35

1.40

1.45

1.50

1.55

1.60

1.65

1.70

1.75

1.80

1.85

1.90

1.95

2.00

0.09

0.08

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.01

0.01

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.01

0.01

0.01

0.01

0.08 [0.07

0.06

0.04

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.01

0.01

0.01

0.01

0.01

0.01

Table 11:Multifamily:

Present Value of Cumulative Credit Losses - Up-Rate Scenario
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LTV

Debt Coverage Ratio (DCR)

0.90

0.95

1.00

1.05

1.10

1.15

1.20

1.85

1.90

1.95

2.00

0.71

0.67

0.60

0.49

0.42

0.40

0.38

0.21

0.20

0.19

0.18

0.68

0.63

0.56

0.46

0.38

0.37

0.35

0.19

0.18

0.17

0.16

0.64

0.59

0.52

0.42

0.35

0.34

0.32

0.17

0.16

0.15

0.15

0.60

0.55

0.49

0.39

0.32

0.31

0.29

0.16

0.15

0.14

0.13

0.56

0.52

0.45

0.36

0.29

0.28

0.27

0.14

0.13

0.13

0.12

0.52

0.48

0.42

0.33

0.27

0.26

0.24

0.13

0.12

0.49

0.44

0.38

0.30

0.24

0.23

0.22

0.10

0.10

0.45

0.41

0.35

0.27

0.22

0.21

0.20

0.10

0.10

0.09

0.09

0.41

0.38

0.32

0.25

0.20

0.19

0.18

0.09

0.09

0.08

0.08

0.38

0.34

0.29

0.23

0.18

0.17

0.16

0.08

0.08

0.07

0.07

0.35

0.31

0.27

0.20

0.16

0.16

0.15

0.07

0.07

0.07

0.06

0.32

0.29

0.24

0.19

0.15

0.14

0.13

0.07

0.06

0.06

0.06

0.29

0.26

0.22

0.17

0.13

0.13

0.12

0.06

0.06

0.05

0.05

0.27

0.24

0.20

0.15

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.05

0.05

0.05

0.05

Table 12: Multifamily:

Cumulative Stress Test Default Rate - Down-Rate Scenario
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LTV

Debt Coverage Ratio (DCR)

1.00

1.10

1.35

1.40

1.45

1.50

1.55

1.60

1.65

1.70

1.75

1.80

1.85

1.90

1.95

2.00

0.15

0.14

0.14

0.13

0.13

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.09

0.08

0.14

0.13

0.13

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.09

0.08

0.08

0.07

0.13

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.11

0.11

0.10

0.10

0.09

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.10

0.10

0.09

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.09

0.09

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.09

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.12 [0.11

0.09

0.07

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

Table 13: Multifamily:

Nominal Cumulative Credit Losses - Down-Rate Scenario
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LTV

Debt Coverage Ratio (DCR)

1.00

1.10

1.35

1.40

1.45

1.50

1.55

1.60

1.65

1.70

1.75

1.80

1.85

1.90

1.95

2.00

0.13

0.12

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.08

0.07

0.07

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.08

0.07

0.07

0.07

0.06

0.11

0.10

0.10

0.09

0.09

0.08

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.10

0.09

0.09

0.08

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.09

0.08

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.08

0.08

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.07

0.07

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.07

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.03

0.06

0.06

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.05

0.05

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.10 [0.09

0.08

0.06

0.05

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

Table 14: Multifamily:

Present Value of Cumulative Credit Losses - Down-Rate Scenario
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D. Commitments

The proposed treatment of mortgage purchase commitments results in a risk-based capital
requirement that is much greater than the current minimum capital requirement. The high
capital requirements for commitments could lead to changes in Enterprise business
practices. The proposed approach also does not recognize the effect of credit
enhancements on mortgages delivered under commitments. Freddie Mac recommends
that the treatment of commitments include credit enhancements based on Enterprise
experience in the six months preceding the stress test.

Background

Mortgage originators want certainty about what mortgages the secondary market will
purchase, and at what prices, in order to determine what products and rates to offer. The
mortgage purchase commitment process provides that certainty. Asaregular business
practice, each Enterprise makes contractual commitments to its customers to purchase
mortgages or issue new securities for periods that may extend from afew weeksup to a
year. |f an Enterprise intends to securitize the mortgages listed in the commitment, the
Enterprise will hedge the commitment at the time it is executed by selling the mortgages
forward.

The Act directs that no purchases of mortgages (“new business’) shall be assumed by
OFHEO except after consideration of additional studies as specified in the Act.”® The Act
also directs that “any contractual commitments of the enterprise to purchase mortgages or
issue securities will be fulfilled” during the stresstest.?® In addition, the Act requires that
“characteristics of resulting mortgage purchases, securities issued and other financing shall
be consistent with the contractual terms of such commitments, recent experience and the
economic characteristics of the stress period.”*”

Proposal

In NPR2, OFHEO proposes to define “commitment” asit doesin its minimum capital
regulation.”® Specifically, NPR2 defines commitment as “any contractual, legally binding
agreement that obligates an Enterprise to purchase or securitize mortgages.” This
definition covers both “mandatory” and “optional” commitments, including commitments
that do not specify fixed prices or volume but otherwise legally bind an Enterprise.*®

2 The Act § 1361(a)(3)(A).
296 |d.

297 Id

28 NPR2 § 3.2; Tables 3-7; 3-8 and 3-9. See also 12 C.F.R. § 1750.2 (OFHEO’s Minimum Capital
Regulation).

299 See NPR?2 at 18162. As defined by OFHEO, “mandatory” commitments bind the seller to deliver and
the Enterprise to accept a certain volume of mortgages. “Optional” commitments are delivery contracts
that commit the Enterprises to purchase or swap a specified volume of loans but do not commit the seller
to deliver any loans.
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In the proposed stress test, OFHEO assumes that all loans delivered under commitments
existing at the start of the stress period will be packaged into securities and sold.*®
Therefore, none of the mortgage commitments result in new investments for Freddie Mac
that would go on the balance sheet. OFHEO explains that this specification avoids having
OFHEOQO predict business decisions by the Enterprises that are “highly judgmental and
impossible to predict accurately.”**

To determine characteristics of mortgages delivered under commitments, OFHEO uses
information obtained from the Enterprises on outstanding commitments at the start of the
stress period and deliveries of loans originated in the six months preceding the stress
period. In addition, OFHEO uses an interest rate series for the first twelve months of the
stress period.*? Based on this information, OFHEO determines characteristics of
mortgages delivered under commitments and creates |loan groups with coupon rates that
vary based on the interest rate scenario. These loan groups are added to the Enterprise’s
sold portfolio and the proposed stress test projects their performance during the stress
period.

In the down-rate scenario, the proposed stress test provides that 100 percent of the
mortgages specified in the commitments are delivered. In the up-rate scenario, 75 percent
of the mortgages specified in the commitments are delivered. Despite the terms of
Enterprise contracts, the proposed stress test does not credit the Enterprises with income
from pair-off fees for the 25 percent commitments that are not delivered in the up-rate.
Thetiming of deliveriesis front-loaded: loans are delivered over the first three months of
the stress period in the down-rate scenario and the first six months in the up-rate
scenario.®

Discussion

In the ANPR, OFHEO requested public comment on recommended approaches to
commitments in the stress test.* Specificaly, OFHEO asked for comment on how
commitments should be defined; what basis, if any, OFHEO should smulate the fulfillment
of outstanding commitments; what mix of products should be assumed; what delivery
timing should be assumed and what assumptions OFHEO should make with regard to
securitization versus retention in portfolio.*®

In response to the ANPR, Freddie Mac pointed out that available data are too limited to
be able to develop a direct experience based model of the change in delivery rate
consistent with the changing economic conditions. Given such data limitations, Freddie
Mac suggested a possible alternative approach.*® Freddie Mac also suggested that
OFHEOQ assume that the mortgages purchased in fulfillment of the outstanding
commitments have the same characteristics as the current mortgage portfolio and noted

%0 NPR2 §3.2. Seealsoid. at 18163-4.
305 |d. at 18163.
Z‘; See; Id. at § 3.2 et seq. (Commitments) and §3.3 (Interest Rates).
Id.
3% OFHEO' s Advanced Notice of Proposed Rulemaking, 60 Fed. Reg. 7468 (Feb. 8, 1995) (ANPR)
305 |d. at 7478 (Questions 54-58).
3% Freddie Mac’s Comments to ANPR (filed May 9,1995) at 139-152.
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that analyzing recent purchases would be “problematic.”*" Freddie Mac also
recommended that OFHEO assume that purchases would occur uniformly over the
weighted average maturity of outstanding commitments.*® In NPR2, OFHEO rejected
Freddie Mac’s proposed approach in response to the ANPR even though OFHEO agreed
with many of Freddie Mac’s assumptions, including those concerning data limitations.>®

The approach to commitments OFHEO proposed in NPR2 is probably more complex than
iswarranted. Nonetheless, we have concluded that the proposed approach would be
operationally workable. Moreover, we fully concur with the genera rule stated by
OFHEO in this section of the proposed regulation, i.e., that the agency should avoid
predictions of Enterprise business decisions (e.g., how an Enterprise would finance and
hedge interest rates associated with purchases) and thereby avoid introducing unnecessary
assumptions about future Enterprise management which are inappropriate in a‘no new
business' stress test.*

OFHEQ' s proposal does not account for the likely credit enhancements, such as primary
mortgage insurance, that any mortgages delivered under commitments would have. Itis
likely that the genera level of credit enhancement (of all types) evidenced in the reference
data of mortgages origination for the six months preceding the stress period would persist
for mortgages delivered under commitments after the start of the stresstest. During
Freddie Mac’s attempts to replicate OFHEQO' s stress test results, OFHEO provided
information indicating that they incorporated credit enhancement coverage in their
implementation of the proposal.

The proposal also states, “for each loan group, set remittance cycle to the shortest
available options for the Enterprise.”*"* Freddie Mac’s Adjustable Rate Mortgage (ARM)
securities use the 75-day remittance cycle, which is not the shortest available option.

In general, the capital requirements for commitments appear quite high. In the down rate
stress test OFHEO reported a requirement on commitments for Freddie Mac of 186 basis
points. In the up rate stress test, OFHEO reported a requirement of 65 basis points.®*
These capital requirements are approximately eight and three times, respectively, the 22.5
basis points required by the minimum capital requirement. These high requirements
partialy arise from the failure to adjust the benchmark as we recommended in NPR1.3*

If these numbers are not adjusted, the Enterprises will have strong economic incentivesto
reduce the use of long-dated contractual commitments to purchase mortgages. These
capital charges are unlikely to affect the availability or cost of mortgages, but in the
current environment, it is doubtful that commitments could support these capital levels.

397 1d. at 149-150.

3819, at 151.

39 NPR2 at 18164.

31014, at 18163.

311d. at § 3.2.3.6.

312 NPR2 at 18108.

313 NPR1 Comment at 18-27.

128



Freddie Mac Commitments

Recommendation

We recommend that OFHEO explicitly state in the regulation that credit enhancements
based on those provided in the preceding six months will be included in the modeling of
credit losses and that securities resulting from the commitments will use the remittance
cycle consistent with contractual terms of securities issued by the Enterprise.
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E. Counterparty Credit Risk

Freddie Mac receives cash flows from a variety of contracts and investments, including
mortgage credit enhancements, derivative contracts and investments in non-Freddie Mac
securities. OFHEO proposes a“ haircut”** approach to discount expected counterparty
cash flows during the stresstest. The proposed haircuts are extremely large and bear little
relationship to an Enterprise’ srisks. The proposed haircuts would encourage the
Enterprises to reduce reliance on counterparties for risk management and funding
activities, thereby increasing the cost of these activities and, as a consequence, increasing
mortgage interest rates to borrowers. Therefore, Freddie Mac recommends that the
haircuts be reduced significantly to reflect expected counterparty performance. We also
recommend that the capital required for counterparty credit risk be internally consistent
with that required for mortgage credit risk.

Background

To varying degrees, non-performance by counterparties during the stress period would drain
an Enterprise’s capital resources to the extent that the Enterprise does not receive expected
payments. The principal counterparty credit risks relevant to the stress period are described
below.

Mortgage credit enhancements

Freddie Mac entersinto several types of credit enhancement agreements, including
primary mortgage insurance, lender recourse (including, but not limited to, lender
indemnification and collateral pledge agreements) and pool insurance. Primary mortgage
insurance typically applies to mortgages with LTV s above 80 percent. Under lender
recourse, the ingtitution selling the mortgage to Freddie Mac agrees to buy back the
mortgage or otherwise fully compensate Freddie Mac for all losses Freddie Mac sustains
in connection with the mortgage.

Mortgage pool insurance policies, also referred to as pool insurance, provide loss
protection for a pool of mortgages, up to policy limits that generally are expressed as a
percent of the UPB at the time the policy isissued. In acollateral pledge agreement, the
seller/servicer places very high quality collateral, e.g., Treasury securities or Freddie Mac
securities, into an account at the time Freddie Mac purchases a pool of mortgages. Any
default losses on any mortgage in the pool of mortgages covered by the collateral pledge
agreement can be covered by liquidating the collateral that isin the account. Only after
the account is depleted does Freddie Mac bear any default losses on the mortgages in the
pool. Cash accounts are similar to collatera pledge agreements, with the exception that
cash replaces the security pledged to Freddie Mac.

The portion of Freddie Mac's sold portfolio covered by some form of credit enhancement
has increased significantly in the past few years. The types of credit enhancement included
in NPR2 cover the majority of credit enhancements currently in use; however, several

314 A haircut is a discount that reduces the expected cash flows due from a counterparty or a security by a

specified percentage.
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additional types of credit enhancement have been developed. New types of credit
enhancements include tiered primary mortgage insurance, 1% loss, and Mortgage Default
Recourse Notes (MODERNS). Tiered primary mortgage insurance employs two layers of
mortgage insurance. 1% loss is arisk-sharing arrangement where Freddie Mac retains
primary default risk up to a pre-determined amount, after which athird party becomes
responsible for losses through an indemnification agreement. MODERNS is a re-insurance
agreement that provides supplemental coverage through a third-party agreement. The
third-party issues a series of bonds that effectively transfers credit risk for the guaranteed
mortgages to the capital markets. Freddie Mac also structures credit risk on a deal-by-
deal basis where risk is transferred by senior-subordinated transactions.®

Mortgage credit enhancements may be categorized into three groups. The first category
consists of unsecured promisesto pay. The amount of counterparty credit risk depends on
the financia strength of the counterparty. Credit enhancementsin this category include
private mortgage insurance, pool insurance and lender recourse or indemnification. The
second category consists of secured or collateralized obligations, which carry almost no
counterparty credit risk. Pledged collateral and spread accounts are in this category. The
third category is a combination of the first two. It requires a recourse counterparty to post
collateral only when its credit rating or capital beginsto deteriorate (a “trigger” event). This
type of credit enhancement carries little counterparty credit risk so long as the trigger is set
well above the institution’ s insolvency and the institution is monitored closely and
frequently. It does, however, carry operational risk because of the monitoring required.

Investments in non-Freddie Mac securities

Freddie Mac invests in mortgage-related securities other than its own PCs and unsecuritized
mortgage loans. These securities consist principally of collateralized mortgage obligations,
commercial mortgage-backed securities, mortgage revenue bonds and asset-backed
securities. Freddie Mac invests in these securities under a stringent risk management
framework. For example, certain mortgages that help fulfill Freddie Mac's housing goals
carry extrarisks. In such instances, Freddie Mac may invest in a highly rated tranche of a
security backed by these types of mortgages rather than investing in whole mortgages.

In addition, Freddie Mac maintains a liquidity and contingency investment portfolio used to
manage recurring cash flows and meet other cash management needs, maintain capital
reserves to meet mortgage funding needs, provide diverse sources of liquidity and help
manage the interest-rate risk inherent in mortgage-related investments. This liquidity and
contingency investment portfolio enables Freddie Mac to fulfill the purpose of providing a
stable and reliable supply of mortgage credit nationwide. The liquidity and contingency
investment portfolio consists primarily of Federal funds sold, reverse repurchase agreements
and highly rated short-term and longer-term investments. Freddie Mac reduces the credit
risk associated with investments in non-Freddie Mac securities by implementing numerous
internal controls.

3> Another type of structured credit enhancement that Freddie Mac usesis a“wrap,” or supplemental

insurance, provided by a bond insurer for some investments.
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Derivatives contracts

Freddie Mac uses derivatives, both interest rate and foreign exchange contracts, in
combination with underlying liabilities or assets to create “synthetic” debt instruments or
interest-earning assets that achieve lower effective financing costs or higher effective asset
yields than those available on aternative instruments. In addition, derivative financial
instruments are used to reduce Freddie Mac’ s exposure to interest-rate risk.

With respect to the purchase of a derivative contract, counterparty credit risk arises from
the possibility that the counterparty will be unable to perform according to the terms of the
contract. Exchange-traded contracts, such as futures contracts, do not increase Freddie
Mac's exposure to ingtitutional credit risk as changes in the value of open exchange-traded
contracts are settled daily. Freddie Mac limits its exposure to institutional credit risk on
over-the-counter contracts by using master netting agreements. These agreements provide
for the netting of all amounts receivable and payable under al transactions covered by the
master agreement between Freddie Mac and a single counterparty in the event that the
master agreement is terminated due to non-performance. Freddie Mac aso manages the
institutional counterparty credit risk associated with derivative financial instruments by
dealing only with institutions having credit ratings among the highest available from major
rating agencies, by limiting its exposure to any one counterparty, by regularly monitoring
financial positions and by requiring collateral in most cases.

The activities described above are undertaken in an effort to manage risk or lower Freddie
Mac's funding costs, which ultimately lowers housing costs for America s families.

Proposal

NPR2 proposes counterparty credit risk haircuts for stress test cash flows from mortgage
credit enhancements, non-mortgage investments, mortgage-related securities and
derivatives.*® The proposed haircuts are implemented as reductions to contractual cash
flows and are applied based on the credit rating of the counterparty for a given transaction.
The proposed haircuts increase linearly through the stresstest. Counterparty credit risk
haircuts are proposed for mortgage credit enhancements, non-mortgage investments,
mortgage-related securities and derivatives. An exact list of transactions subject to haircuts
is not enumerated, but NPR2 states, “(w)here institutional credit risk is present, the stress
test applies a discount factor, or “haircut,” based on the credit rating of the counterparty.”*"

316 NPR2 § 3.6.
317 d. at 18151.
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Cumulative Haircut for Mortgage Credit
Rating Enhancement and Securities Cumulative Haircut for Derivative
Category®'® Counterparties Counterparties
AAA 10% 2%
AA 20% 4%
A 40% 8%
BBB 80% 16%

Table 15: Cumulative Haircut Proposed in NPR2

The proposed haircuts implicitly consist of two components: a default rate and a recovery
rate. The default rate represents the percentage of a group of counterparties that default in
agiven period. Given adefault, the recovery rate represents the share of par value that is
returned to the Enterprise. The opposite of arecovery rate is aloss severity rate, which is
the terminology used for mortgages. Given haircuts on the BBB category approaching 100
percent, Freddie Mac interprets OFHEQO' s proposed haircuts as very high default rates, with
recovery rates of zero.

NPR2 imposes counterparty credit risk haircuts on contracts for private mortgage insurance,
indemnification, recourse, spread accounts, collateral accounts, cash accounts and pool
insurance. In the event that a mortgage is covered by more than one type of credit
enhancement, “only the ratings of the counterparty providing the primary layer of coverage
are used.”* Haircuts for mortgage credit enhancements are applied based on the
percentage of unpaid principa balance of the mortgages in each mortgage group for each
rating level.

The proposal applies haircuts to cash flows for debt-linked and mortgage-linked derivatives,
investments and investment-linked derivatives based on “the public rating of the [investment
or derivative] counterparty and the year during the stress period in which the cash flow
occurs.”*® The proposed haircuts apply to all investment cash flows at the instrument level.
However, to account for netting agreements, the cash flows for debt-linked, mortgage-
linked and investment-linked derivative contracts are added together (pay side and receive
side) for all contracts with a given counterparty.®* The haircut is applied to the net cash
owed by the counterparty in that month. If the Enterprise owes the counterparty money,
then no haircut is applied.”

NPR2 proposes to apply haircuts to foreign exchange swaps without netting them against
interest rate swaps. Haircuts are applied to the “pay” side of the swap rather than to the
“receive’ side, with the resulting loss on each swap transaction being equal to the haircut

318 OFHEO adopts the Standard & Poor’s nomenclature for its rating categories. 1n this Comment,

Freddie Mac does the same.
39 NPR2 § 3.6.3.2.

9 d. at §8§ 3.9.3.3.6(n) and 3.9.4.3(g).
321 Id.
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amount.** The haircut applied to foreign currency swaps effectively increases the cost of
synthetic debt.**

NPR2 proposes to allow credit ratings from Standard & Poor’ s Ratings Services, Moody’s
Investors Service, Duff & Phelps Credit Rating Company, and Fitch IBCA to assign haircuts
for counterparty credit risk.** An exception is made for seller/servicers, for whom only
ratings from Standard & Poor’s and Moody’s are used.*® Credit ratings are required for all
counterparties and securities. When no credit rating is available, arating of BBB is
assumed. Counterparties include mortgage insurers, pool insurers, seller/servicers and
derivatives counterparties. Securities include mortgage-related securities (e.g., mortgage
revenue bonds, collateralized mortgage obligations, REMICs) and non-mortgage securities
(e.g., corporate and municipal bonds, asset-backed securities). The proposal appears to use
the credit rating of the counterparty to assess the counterparty credit risk of mortgage credit
enhancements and derivatives. For mortgage-related and non-mortgage securities the
proposal specifies the use of the credit rating of the instrument. If credit ratings for asingle
counterparty or instrument vary among rating agencies, the lower rating is used.*®

Discussion

By any measure, the non-mortgage counterparty haircuts proposed in NPR2 are extremely
severe. The proposed haircuts represent enormous rates of default and loss for issuers of
corporate bonds and other securities, as well as for mortgage credit enhancement providers.
L osses of such magnitude place significant additional stress on the Enterprises — well
beyond what would be consistent with the interest-rate shocks and mortgage credit losses
specified in the Act. OFHEO includes only sparse justification to support its proposed
haircuts, in sharp contrast to the sophisticated models that it uses to predict the behavior of
mortgages during the stress period.

Methodology for determining haircuts

NPR2 describes the proposed haircuts as being based on rating agency approaches,
specifically those of S& P and Duff & Phelps.®*" S&P's approach is described in its criteria
for determining loss coverage requirements for mortgage-backed securities.®® In that
context, the rating agency discounts have some limited relevance in assessing the
counterparty credit risk on mortgage insurance clams. The discounts have no direct
relevance for assessing the counterparty credit risk of investments or derivatives.

The rating agency discounts are used to set support levels for structured finance securities,
atask which bears only superficial resemblance to OFHEQ' s assessment of capital needs
for the Enterprises. Structured finance vehicles are essentially rules governing the
distribution of mortgage cash flows among subordinated tranches and senior mortgage-

%2 |d. at 18160.

33 1d. at § 3.9.3.3.6(0).

#1d. at §3.6.2.

325 Id.

|d. at §3.7.2.2.

#7d. at 18154.

38 « 58 P's Structured Finance Criteria,” Standard & Poor’ s Corporation (1988).
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backed securities. The resemblance arises because subordinate tranches are available to
assure that promised cash flows are paid to senior mortgage-backed security investors.
However, these support levels must cover more risks than capital does, because structured
financia vehicles have little ongoing risk management capability, no diversification across
pools and no ability to retain earnings. In contrast, the Enterprises have strong risk
management systems, diversification across many pools from across the country and many
origination years and a strong earnings stream. Structured finance vehicles must support
greater levels of risk, and rating agency criteria must be more conservative than capital
rules for well-managed financia ingtitutions. Rating agency assessment of mortgage
insurer counterparty risks must be interpreted in the limited context of structured finance.

The rating agency approaches described above do not attribute any counterparty credit
risk to AAA rated ingtitutions. Explaining its proposed AAA haircut, OFHEO notes,
“With respect to the absence of arating category with zero defaults, Moody's data show
that, in adifficult but far from severe environment, 3.2 percent of issuers rated Aaa at the
beginning of 1983 defaulted within ten years.”**® OFHEQ'sjustification for including
haircuts for top-rated issuers cannot, however, survive close scrutiny. First, there were
few AAA companiesin 1983. Asaresult the 3.2 percent default rate has limited statistical
significance and represents an extremely small number of defaults. Some of these defaults
occurred for reasons other than insolvency.

OFHEQ further justifies the relative relationship of its proposed haircuts by rating
category on the basis of average ten-year cumulative corporate bond default rates
provided in Moody’ s 1998 corporate bond default study.*® Referring to this study, NPR2
notes that “ (t)hese data suggest that the ten-year cumulative default rate roughly doubles
for each one-level drop in rating category.”>*

OFHEO states that its proposed approach “[is] consistent with industry practice” and
“draws on the best aspects of S& P’ s approach to modeling mortgage insurer performance,
and Moody’ s corporate bond study in applying company defaults over time.”** However,
arbitrarily combining these two unrelated measures of default risk resultsin extremely
large haircuts that are not related to risk.

With respect to derivative haircuts, NPR2 states, “OFHEO determined that reducing the
haircuts for derivative counterparty risk by 80 percent from haircuts on other types of
third party credit risk would provide appropriate recognition for Enterprise collateral
agreements.”** OFHEO provides no further explanation or reasoning for the choice of
these haircut levels.

329 NPR2 at 18155.

30 Moody’s Investors Service, “Historical Default Rates of Corporate Bond Issuers, 1920-1997” (Feb.
1998).

3L NPR2 at 18154

3214, at 18155.

33 1d. at 18159.
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Magnitude of Haircuts

To understand the extent to which the proposed haircuts exceed any reasonable measure
of counterparty risk, even in a stressful environment, it is useful to consider the
components of the haircuts, the default rate and the recovery rate.

Default rate

OFHEO states that the proposed haircuts, “are far more severe than recent default
experience but less severe than Depression-era experience.”** Freddie Mac agrees that
the proposed haircuts are much larger than the average ten-year cumulative corporate
bond default rates published by Moody’s in its most recent study.** However, Freddie
Mac strongly disagrees with OFHEQ' s assertion that the proposed haircuts are less severe
than Depression-era experience.

NPR2 Proposed Moody’s Average 10-yr Moody’s Average 10-yr
Ratin Cumulative Haircut Cumulative Corporate Bond | Cumulative Corporate Bond
9 (Implicit Default Rate) | Default Rate (1970-1999)°* | Default Rate (1920-1999)**’
AAA 10% 0.77% 1.09%
AA 20% 0.98% 3.10%
A 40% 1.55% 3.61%
BBB 80% 4.41% 7.92%

Table 16: Default Rate Implied by Proposed Haircut Compared with Historical Default Rates

The default rates implied by OFHEQ' s proposed haircuts are 13 to 25 times the average
ten-year cumulative corporate bond default rates from 1970 to 1999 published by
Moody’s and six to ten times the average ten-year cumulative corporate bond default rates
from 1920 to 1999, also published by Moody’s.

A study of corporate bond performance in the early part of the twentieth century also
indicates that corporate bond default rates were well below the haircut levels proposed by
OFHEO. The 1958 study by W. Braddock Hickman®®? shows the following lifetime
default rates of investment grade bonds issued from 1900 to 1943:

¥ 1d. at 18155.

3 Moody’s Investors Service, “Historical Default Rates of Corporate Bond Issuers, 1920-1998” (Jan.
2000).

3% These default rates were not included in the January 2000 update of Moody’s report, “Historical
Default Rates of Corporate Bond Issuers, 1920-1999,” but Moody’ s provided the updated default rates on
Freddie Mac' s request.

37 Moody’s Investors Service, “Historical Default Rates of Corporate Bond Issuers, 1920-1999” (Jan.
2000).

338 \W. Braddock Hickman, Corporate Bond Quality and Investor Experience (1958).
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Rating Equivalent All Issues Industrials Only*
| (AAA) 5.9% 0.4%
I (AA) 6.0% 3.2%
1l (A) 13.4% 8.8%
IV (BBB) 19.1% 18.5%

*Industrials excludes railroads and public utilities.

Table 17: Lifetime Default Rates for Bonds Classified at Offering 1900-1943

339

The default rates implied by OFHEQ' s proposed haircuts range from four to 25 times the
default rates experienced by industrial bond issues from 1900 to 1943.

The same study also provides default rates for corporate bonds outstanding at the
beginning of a number of time periods. While increasingly sparse as they are further
disaggregated, these data indicate that corporate bond default rates during the Depression
were considerably lower than those implied by OFHEQO' s proposed haircuts.

Rating Equivalent All Issues Industrials Only*
| (AAA) 6.8% 0.0%
I (AA) 10.3% 0.0%
1l (A) 15.3% 11.0%
IV (BBB) 21.5% 17.5%

*Industrials excludes railroads and public utilities.

Table 18: Default Rates from 1928-1939 for Bonds Outstanding in 1928)

340

Comparing OFHEQO' s proposed haircuts to the historical default rates included in the
tables above, it is clear that the default rates implied by the proposed haircuts are far
worse than any experience in the United States. These excessively large default rates are
compounded by the fact that the proposed haircuts allow for no recovery in the event of

default.
Recovery rate

As discussed earlier, OFHEO effectively assumes no recovery in the event of a
counterparty default. For corporate bonds and other securities, there is generally some
recovery on obligations following an issuer default. Moody’ s indicates that recovery rates
for al types of debt have averaged 42 percent from 1970 to 1999.**" Recoveries vary
based on debt seniority and security. For senior unsecured debt, the recovery rate has

339 |d. at 190.
340 |d. at 190.

#1 Moody’s Investors Service, “Historical Default Rates of Corporate Bond Issuers, 1920-1999” (Jan.

2000).
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averaged 49 percent from 1970 to 1999.>** Moreover, even during the Depression,
Hickman's study indicates that recovery rates on bond defaults were at least 50 percent.>®

Recovery from other sources of income should also be taken into account. With mortgage
insurance and recourse, in the event of counterparty default, Freddie Mac has the right to
assume monthly borrower payments for mortgage insurance or servicing fees for all loans
serviced by the servicer. These cash flows are then available to offset mortgage credit
lossesin lieu of the credit enhancement. Such measures would substantially mitigate
losses, first by providing a strong incentive for the counterparty to perform under the
contractual agreement, then by providing valuable assets in the event of non-performance.
Freddie Mac has had experience with obtaining recovery from a defaulting mortgage
insurer when TICOR/TIMIC became insolvent subsequent to the ALMO experience.
Freddie Mac’s recovery rate following such default was more than 50 percent.

When recovery rates are included in a comparison of OFHEQ’ s proposed haircuts to
historical data, the proposed haircuts appear even more excessive. Assuming arecovery
rate of 50 percent, the proposed haircuts range from nine to 50 times the loss rates implied
by the historical data discussed above.

NPR2 Loss Rate Implied Loss Rate Implied by Loss Rate Implied by
Rati Proposed by Moody's Average Moody's Average Average DefaultRate for
ating Haircuts Default Rates, Default Rates Industrials,
(1970-1999)** (1920-1999)** (1900-1943)%%°

AAA 10% 0.4% 0.5% 0.2%

AA 20% 0.5% 1.6% 1.6%

A 40% 0.8% 1.8% 4.4%
BBB 80% 2.2% 4.0% 9.3%

Table 19: Loss Rates Based on Historical Data (Assuming 50 Percent Recovery Rate)

Furthermore, with respect to derivatives contracts, Freddie Mac has never experienced a
credit loss.

Effects of proposed haircuts

Freddie Mac takes on counterparty risk as part of its risk management. For example,
Freddie Mac uses mortgage credit enhancements to reduce mortgage credit losses and
derivatives to hedge interest-rate risk and foreign-exchange risk. Freddie Mac also takes
on counterparty risk in order to reduce the cost of funding mortgages. For example,

32 4.

3 \W. Braddock Hickman, Corporate Bond Quality and Investor Experience at 192-193 (1958).

¥ These default rates were not included in the January 2000 update of Moody’s report, “Historical
Default Rates of Corporate Bond Issuers, 1920-1999,” but Moody’ s provided the updated default rates on
Freddie Mac' s request.

4.

8 \\. Braddock Hickman, Corporate Bond Quality and Investor Experience at 190 (1958).
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Freddie Mac effectively issues synthetic callable debt, by entering into interest rate
contracts or derivatives when the synthetic callable debt has a risk-adjusted cost lower
than that of callable debt.

Very large haircuts on cash flows that cause an Enterprise to hold large amounts of capital
relative to the risks to which it is exposed would change business decisions around
Enterprise risk management and funding strategies. In particular, these haircuts would
increase the effective cost of risk management and funding strategies that employ
contractual arrangements with counterparties. As the cost increases because of the
excessive regulatory capital requirements, Freddie Mac would turn to alternative risk
management and funding strategies. For example, the Enterprise might minimize its use of
mortgage credit enhancements, exposing it to higher levels of mortgage credit losses. It
might limit its use of hedging transactions, exposing itself to more interest-rate risk. In
addition, the Enterprise might rely to a greater degree on callable debt rather than
synthetic callable debt, raising its funding costs.

These changes in risk management strategies would expose the Enterprises to more risk.
Freddie Mac would hold more capital for such risks; however, holding additiona capital is
less efficient and would increase costs. Similarly, the use of more expensive callable debt
over synthetic callable debt increases costs. By creating an incentive for the Enterprises to
rely on more expensive risk-management and funding strategies, OFHEQO' s proposal
would increase the costs of funding mortgages, which would lead to higher mortgage
rates.

The severe haircuts proposed by OFHEO would disproportionately affect the segments of
the mortgage market that rely more on credit enhancements. For example, high LTV
mortgages where mortgage insurance is prevaent would be especially hard hit by the
proposed haircuts. High LTV, low down payment mortgages, are often used by first-time
homebuyers and borrowers targeted by the Enterprises’ housing goals. Similarly,
mortgage revenue bonds that support affordable lending would be disadvantaged by the
proposed haircuts. The underlying mortgages might have had a capital requirement of
perhaps four percent. These bonds after credit enhancements are often rated AA,
resulting in cumulative haircuts of 20 percent. The capital requirement could increase
with the reduction of risk.

Recommendation

The Act instructs the Director to ensure that aspects of the stress test not specifically
mentioned should be consistent with the stress period.*” The primary credit stress specified
for the stress test, mortgage credit stress, focuses on the Enterprises core business and risk
exposure. Accordingly, any other aspects of credit stressincluded in the stress test should
be related to the mortgage credit stress that the Enterprises experience in the stress test.

In an effort to relate the behavior of counterparties to the stress period, Freddie Mac
recommends a comparison of mortgage default incidence in the benchmark region to
average default rates. A good way to estimate a long-term historical average for mortgage

¥ The Act § 1361(b)(2).
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defaultsisto use a Monte Carlo simulation based on historically estimated default and
prepayment functions.>® Freddie Mac routinely uses this approach in its business. Using
Freddie Mac' s standard measure of long-term historical averages suggests that ALMO
default rates are about three times the long-term average lifetime default rates.>*

We recommend applying this multiplier of three to the average ten-year cumulative default
rates for corporate bonds published by Moody’ s to derive the default rate portion of Freddie
Mac’ s recommended counterparty credit risk haircuts. For debt instruments, we
recommend that OFHEO use the historical average recovery rate of 50 percent.

In order to account for recoveries in the case of mortgage credit enhancements, there are
two choices. Thefirst isto use the income resulting Freddie Mac' s assumption of borrower
mortgage insurance payments and servicing fees. This option would require making
assumptions about how administrative expenses would increase when Freddie Mac begins
servicing the loan portfolios of defaulting counterparties. Alternatively, one could use the
same recovery rate of 50 percent asis used with debt instruments. Based on the
TICOR/TIMIC experience, a 50 percent recovery rate represents a conservative estimate of
actual recoveries during the stress period. Accordingly, we recommend that OFHEO use a
single recovery rate of 50 percent for all counterparty defaults because the additional
complexity of establishing different recovery rates for instruments and counterpartiesis not
justified.

Based on the multiplier of three and a 50 percent recovery rate, Freddie Mac recommends
that OFHEO use counterparty credit risk haircuts no greater than those included in the table
below for assessing the counterparty risk of mortgage credit enhancement providers and
non-mortgage and mortgage-related securities.

Moody’s Average 10-Year Default Rate Component of Maximum
Cumulative Corporate Bond Recommended Haircut Recommended 10-Year
Rating Default Rate (1970-1999)350 (Moody's Default Rate X 3) Cumulative Haircut*
AAA 0.77% 2.3% 1.2%
AA 0.98% 2.9% 1.5%
A 1.55% 4.7% 2.3%
BBB 4.41% 13.2% 6.6%

*Applies a recovery rate of 50 percent.

Table 20: Recommended Maximum Cumulative Haircut

Haircuts should increase linearly through the stress period until reaching the ten-year
cumulative haircut level in month 120 of the stress period.

8 Monte Carlo modeli ng is a standard technique whereby average behavior is projected via simulations
of many different future economic environments.
9 The unbiased estimate of the ALMO default rate using the data of both Enterprisesis discussed in
Freddie Mac's NPR1 Comment at 18-27.

%0 provided by Moody’s Investors Service.
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In genera, Freddie Mac’ s recommended haircuts are consistent with developments in using
credit ratings to set capital requirements. Paul Kupiec's analysis published in Risk uses
current market spreads by credit rating to develop a capital requirement by rating and
maturity.®! Kupiec's analysis suggests that capital requirements should increase
approximately linearly as the maturity of an instrument increases.®* Similarly, the Base
Committee on Banking Supervision is considering an approach of using ratings in setting
capital requirements, with the following capital requirements: 1.6 percent for AAA and AA
rated counterparties, four percent for A through BBB rated counterparties and eight percent
for counterparties rated below BBB.** Notably, the capital standards under consideration
by the Basle Committee include a broader definition of capital than does OFHEO's
proposal.

The haircuts recommended above are derived using a multiplier of three, which is based on
mortgage default rates in an environment of declining interest rates. I1n an environment of
increasing interest rates, it is reasonable to expect the presence of generd inflation, and as a
result, lower mortgage default rates and also lower counterparty credit risk.** Thus,
counterparty credit risk haircuts, in an up-rate environment, should be lower than haircutsin
adown-rate scenario. Accordingly, we recommend that the haircuts be adjusted downward
by at least 30 percent in the up-rate scenario. This adjustment is comparable to the
reduction in mortgage risk discussed in Sngle-Family House Price Scenario.

Treatment of counterparty credit risk for mortgage credit enhancement
providers

Contractual cash flows for credit enhancements having counterparty credit risk (currently
private mortgage insurance, pool insurance, tiered primary, recourse and indemnification)
expected during the stress test should be discounted using haircuts no greater than the
maximum haircuts included in the table above. Haircuts should be applied based on the
rating of the credit enhancement provider. The contractual cash flows of collateral-based
mortgage credit enhancements (currently cash accounts, collateral pledge agreements and
spread accounts) are not exposed to counterparty credit risk and should not be discounted.

Treatment of counterparty credit risk for non-mortgage securities &
mortgage-related securities

The contractual cash flows for non-mortgage securities and mortgage-related securities
should be discounted using the haircuts recommended in the table above and should be
applied based on the credit rating of the security or of the issuer, if a credit rating for the
security is not available.

Treatment of counterparty credit risk for derivative contracts

1 payl Kupiec, “An alternative to Basle's reform proposals,” Risk, March 2000 at 30-33.
352

Id. at 31.
%3 Basle Committee on Banki ng Supervision, “A New Capital Adequacy Framework,” June 1999, The
Bank for International Settlements.
%4 See Michae R. Darby, “Consistent Macroeconomic Conditions for a Risk-Based Capital Stress Test”
(June 1999), attached as Appendix 4 to this Comment.
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The mgority of Freddie Mac’s derivative positions are subject to collatera pledge
agreements. In addition, Freddie Mac has in place management controls to monitor the
value of positions and collateral and to monitor the financial strength of derivative
counterparties. Any risk exposure to derivatives should be covered by the management and
operations risk add-on.

To the extent that OFHEO believes that collateralization and the 30 percent management
and operations risk add-on do not provide adequate protection for the counterparty credit
risk of derivatives contracts, Freddie Mac recommends using minimum capital treatment to
provide an appropriate capital charge.* The capital required would then be subject to the
30 percent management and operations risk add-on, meaning that the risk based capital
requirement is 30 percent higher than the regulatory minimum. We recommend that
OFHEOQ use the minimum capital requirements rather than reducing the haircuts to account
for the continuous posting of collateral. The haircut approach for derivatives greatly
increases complexity. For example, the stress test would need to make assumptions about
the movement of foreign exchange rates in order to apply a haircut approach. In contrast,
the minimum capital approach requires no such assumptions. Freddie Mac monitors current
exposures on all derivative positions; therefore, calculating the minimum capital requirement
isrelatively straightforward.

Assignment of credit ratings

Freddie Mac recommends that OFHEQO accept credit ratings provided by nationally

recognized rating agencies, currently Standard & Poor’s, Moody’s Investors Service, Duff
& Phelps and Fitch. The types of counterparties and securities covered by the ratings may
differ, but the rating agencies are in the best position to summarize the many dimensions of

s Applying the minimum capital requirements as a means of approximating the present value of losses,
the same methodol ogy applied under NPR2 § 3.1.6, Other Off-Balance Sheet Guarantees, would result in
relative capital requirements consistent with OFHEO’ s previous determinations in the context of the
minimum capital regulation.

The Act sets aminimum capital requirement for interest-rate and foreign-exchange rate contracts by
providing that “ other off-balance sheet obligations’ have a minimum capital requirement of 0.45 percent,
“except that the Director shall adjust such percentage to reflect differences in the credit risk of such
obligations in relation to [mortgage-backed securities].” The Act § 1362(a)(3). To apply that provision to
interest-rate and foreign-exchange rate contracts, OFHEO necessarily determined the relative levels of
such contracts versus mortgage-backed securities, and the minimum capital regulation reflects the amount
by which OFHEO adjusted the 0.45 percent capital requirement. See 61 Fed. Reg. 35607, 35612 (July 8,
1996) (final regulation); 60 Fed. Reg. 30201, 30203-04 (June 8, 1995) (proposed regulation).

The proposed risk-based capital regulation requires the same exercise, in that it sets capital requirements
for mortgage-backed securities and for interest-rate and foreign-exchange rate contracts, and OFHEO has
concluded from its own sensitivity studies that the risk-based capital requirement for sold-portfolio
mortgages is, “on average” “similar to the existing minimum capital ratios for sold loans of 0.45 percent.
NPR2 at 18099. Accordingly, applying the minimum capital requirements in the context of the risk-based
capital regulation would result in consistent OFHEO determinations of relative risk in the minimum
capital and risk-based capital regulations.
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credit risk. Moreover, rating agencies strive to provide comparability of ratings across
markets.*®

To assess the credit risk of mortgage credit enhancements and derivative contracts, Freddie
Mac recommends that OFHEO use the rating of each credit enhancement provider or
derivative counterparty. To assess the credit risk of non-mortgage securities or mortgage-
related securities, Freddie Mac recommends that OFHEO use the rating of the security,
when available. Otherwise the rating of the security issuer can be used.

When acredit rating is available from more than one rating agency, Freddie Mac
recommends that OFHEQO use the lower of two ratings or the median rating when more than
two ratings are available. When no credit rating is available and the counterparty is a
federaly regulated financia institution, the counterparty credit risk haircuts for the BBB
rating category can be applied.

Conclusion

Freddie Mac’s recommended approach for assessing counterparty credit risk in the stress
tests is consistent with the interest-rate shocks and mortgage credit losses specified in the
Act. In contrast, the counterparty credit risk haircuts proposed by OFHEO are inconsistent
and could lead to changes in Freddie Mac' s risk management and in its choice of funding
instruments. Such changes could have negative impact on Freddie Mac’s cost of operating,
which would lead to higher mortgage rates.

36 Moody’ s describes an emphasis on expected loss rate as the primary measure of credit quality to meet
investor demand for greater consistency in the meaning of ratings across sectors. Moody’s Investors
Service, Rating Methodology, “ The Evolving Meaning of Moody’s Bond Ratings’” (Aug. 1999).
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F. Enterprise Operations

The Act specifies the credit risk and interest-rate risk components of the stresstests. In
order to apply the those components to the Enterprises and generate capital positions
through the stress period, OFHEO must make assumptions about how certain Enterprise
operations are performed. The Act does not provide specific direction concerning these
items. Rather, it indicates that any stress period characteristics not specifically described,
“will be those determined by the Director [of OFHEQ], on the basis of available
information, to be most consistent with the stress period.”*" The Act further requires that
the regulation describe treatment of these areas needed to implement the stress test.*®

The following sections discuss the areas of enterprise operations that must be defined in
order to implement the stresstest. They include refunding rules, which describe how an
Enterprise invests cash and refunds maturing debt during the stress period; treatment of
administrative expenses, payment of dividends; and settlement of derivative contracts
during the stress period.

%7 The Act § 1361(b)(2).
%8 1d. at § 1361(€)(2).
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I.  Refunding

During the stress test, the Enterprises periodically will have excess cash to invest or will
need to refund maturing debt. OFHEO proposes that the Enterprises invest excess cash in
short-term instruments and issue short-term debt when a cash shortfall arises during the
stress period. This highly simplified approach tends to overstate risks in the up-rate scenario
because it does not recognize the different refunding strategies that an Enterprise would use
in arising interest-rate environment. Freddie Mac recommends that a refunding mix of 20
percent short-term and 80 percent non-callable long-term debt be used in the up-rate
scenario and 80 percent short-term and 20 percent callable long-term debt be used in the
down-rate scenario to better reflect the Enterprises’ refunding behavior.

Background

Implementation of the stress test requires the specification of procedures that an
Enterprise would follow to refund any debt securities that mature during the stress period
or to invest any surplus cash that accumulates. Because the stress test does not envision
that the Enterprises will purchase new mortgages or issue new PCs,** the overall balance
sheet of each Enterprise should shrink over the course of the stress period as existing
mortgages “run-off.” Even though both assets and liabilities will be shrinking through the
course of the test, an Enterprise’ s assets and liabilities will not mature at identical points
during the stress period. Accordingly, there will be some months when an Enterprise will
have a cash surplus to invest (i.e., agreater amount of assets relative to liabilities matured
in the preceding month) and there will be some months when an Enterprise will have a
deficit to finance (i.e., agreater amount of liabilities relative to assets matured in the
preceding month).

For example, in the down-rate scenario, we would expect mortgages to prepay relatively
quickly, shrinking an Enterprise’s asset base. If the Enterprise had funded these
mortgages using only long-term debt, it would be left with a surplus of cash resulting from
cash inflows from mortgage prepayments. This surplus could be reinvested in new assets.
In contrast, if the Enterprise’s liabilities were to run-off faster than its assets (e.g., in an
up-rate scenario where prepayment rates were relatively low and the Enterprise’ s short-
term debt funding runs off faster than its mortgage portfolio), the Enterprise would have
to refund its portfolio with new debt securities.

In practice, an Enterprise will make refunding and reinvestment decisions based on the level
and direction of interest rates and the degree to which the duration®® of its assets varies
from the duration of its liabilities. For example, in refunding its maturing debt, an Enterprise
could decide — depending on the economic environment and the characteristics of its
portfolio — to refund using short-term debt, long-term debt or a mix of debt instruments

%9 The Act prohibits such activities during the stress period. The Act § 1361(a)(3).

30 Duration represents the sensitivity of the value of a security to achangeinitsyield. An Enterprise’s
“duration gap” is the difference in durations between its assets and liabilities, after accounting for
leverage.
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including callable and non-callable debt.*** Specifically, in arising interest-rate environment,
an Enterprise will tend to refund its expiring debt with longer-term instruments in order to
close any emerging duration gap, while the opposite behavior would likely occur in a down-
rate environment.

Proposal

In NPR2, OFHEO proposes a short-term refunding and investment rule. Any Enterprise

cash shortfalls during the stress period must be refunded with six-month discount notes at
the six-month Federal Agency Cost of Funds Rate, plus a 2.5 basis point issuance cost.**
In addition, any surplus cash must be invested in one-month maturity assets that yield the
six-month Treasury rate.**

OFHEO uses the “no new business’ rule®® to justify its short-term instrument refunding
and investment approach. NPR2 explains that “[t]he purpose of the ‘no new business
stress test is to subject an Enterprise’ s business at the beginning of the stress period to
adverse conditions, without introducing during the stress period any business responses to
deteriorating business conditions that would tend to increase or decrease risk.” 3%

OFHEO states that projecting that an Enterprise would issue or purchase long-term assets
during the first year of the stress test would “distort the stress test’ s evaluation of starting
risk positions.”**®

In addition, OFHEO indicates that a fixed refunding assumption is justified because it
“intentionally does not propose to predict what asset-liability management decision an
Enterprise might make, predictions that would be difficult in any event.”**” In support of
this position, OFHEO indicates that the varying responses of the thrifts to financially
stressful conditions during the 1980s demonstrates the unpredictable behavior of financial
institutions under such circumstances.®*® Because choices made during the early portion
of the stress period “could profoundly affect the Enterprises’ financial performance in the
stress period,”**® OFHEO apparently chose to diminate the possibility of choice by
setting afixed rule.

Discussion

OFHEOQO’s proposed approach overstates Enterprise risk exposure

OFHEQ' s proposed refunding rule is neither most consistent with the specified
characteristics of the stress period, nor does it accurately project the likely risks that the
Enterprises would experience. In the up-rate scenario in particular, OFHEQO' s proposed

%1 |n practice, the Enterprises also have other tools available to adjust duration mismatches, including
taking short or long positions in futures contracts or Eurodollar futures.

%2 NPR2 § 3.10.3.1(c).

363 Id.

%4 The Act § 1361(a)(3).

365 NPR2 at 18167.
366 |d

367 Id
368 Id
369| d

146



Freddie Mac Refunding

refunding rules do not reflect basic asset/liability management strategies. Accordingly,
OFHEQ' s proposed refunding rules significantly overstate an Enterprise’ s risk exposure,
leading to a capital requirement that is not appropriately tied to risk.*

To apply the stress test, OFHEO must make some assumptions about debt refunding
decisions that would be necessary for an Enterprise to balance its balance sheet. OFHEO
set a standard that the stress test should “subject an Enterprise’ s business at the beginning
of the stress period to adverse conditions, without introducing during the stress period any
business responses to deteriorating business conditions that would tend to increase or
decrease risk.”*"* OFHEO's proposed rules for refunding maturing debt fall short of this
standard. Specificaly, OFHEQ' s proposed rules undo risk protection that is already in
place and assume that an Enterprise would engage in a refunding strategy that actually
would increase risks during the stress period. OFHEQO' s assumption of exclusive short-
term refunding is contrary to well-established Enterprise risk-management practices and
would cause significant deviations from target portfolio duration levels in an up-rate
environment.

OFHEOQO’ s explanation that the “no new business’ rule preventsit from predicting any
business responses during the stress period®’? misinterprets this statutory requirement.
Although the no new business rule expressly assumes that the Enterprises will purchase no
new mortgages during the stress period, it does not require an Enterprise to abandon
management of its existing business, nor does it prohibit an Enterprise from taking prudent
steps consistent with its prior behavior.

OFHEOQ asserts that it will not “predict what asset-liability management decision an
Enterprise might make.”*”®* However, it is making exactly such a prediction by requiring
that the Enterprises refund maturing debt exclusively with short-term instruments.
OFHEQO' s proposed refunding rule establishes a new asset and liability management
strategy that is inconsistent with the strategies historically used by the Enterprises and
amounts to a prediction that the Enterprises will alter their behavior dramatically during
the stress period. As Freddie Mac stated in its ANPR Comments, “[T]he Enterprises
fundamental approach to risk management should not be assumed to change dramatically
during the stress period. The Enterprises carefully monitor and manage interest-rate risk
under normal economic conditions and would continue to do so during actual stressful
conditions.”*"

Furthermore, OFHEQ' s assertion that it would be difficult to predict the Enterprises
refunding behavior during the stress period is unsupportable because, in thisinstance,

370 Freddie Mac also believes that OFHEQ's proposed reinvestment rules are based on inaccurate
assumptions concerning an Enterprises’ investment of surplus funds during the stress period. However,
the risk distortion introduced by the reinvestment rulesis considerably less than the distortion that might
result from OFHEO’ s proposed refunding rules. Because the simplicity of implementation of the proposed
reinvestment rules may well justify their use in the stress test, Freddie Mac’ s recommendation concerning
OFHEOQO’ s proposed refunding and reinvestment rules is limited to a discussion of the refunding rules.

"' NPR2 at 18167.

¥21d. at 18167.

373 Id.

374 Freddie Mac's ANPR Comments at 98.
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Enterprise behavior is quite predictable. The Enterprises have long based their refunding
decisions on the fundamental principle that asset and liability durations should match as
closely as possible, and their responses to interest-rate changes in recent years have been
consistent with this principle. OFHEO instead makes a highly unrealistic prediction about
asset and liability funding decisions.

OFHEQO’s example of the unpredictable behavior of the thrifts during the financial crisis of
the 1980s is not applicable to this situation. The thrift industry in the 1980s consisted of
thousands of institutions that varied substantially in terms of size, management ability and
existing financial health. In addition, the thrift industry had no track record of sophisticated
management of interest-rate risks. Accordingly, that industry represents a very poor proxy
for the Enterprises. The responses of the thrifts to financial stress may well have been
unpredictable, but that circumstance does little to support an assertion that one cannot
predict how Freddie Mac or Fannie Mae would refund maturing debt in rising or falling
interest-rate environments.

The following example illustrates how OFHEQO’ s proposed refunding rule would overstate
an Enterprise’ s actual risk exposure to rising interest rates.

Consider an Enterprise that must refund maturing debt during the third
month of the up-rate stress test. Pursuant to OFHEO’s proposed rule,
the Enterprise would have to refund this debt completely with six-month
notes — an action that would be contrary to prudent risk management
in a rising interest-rate environment. In the third month, interest rates
would have aready risen by approximately 100 basis points and any
rational manager would issue longer-term debt to reflect the extension
of the average life of mortgage assets. However, under OFHEO's
proposal, al of this debt (other than that no longer necessary due to
mortgage run-off) would have to be refunded again in the ninth month
of the stress test, when rates have moved more dramatically from their
origina position. By following a standard refunding strategy, however,
the Enterprise would have “locked-in” a lower rate for a longer period
of time by refunding a significant portion of the original debt with
longer-term instruments.  This ssimple risk-management technique (i.e.,
refunding with longer-term instruments in a rising-rate environment)
permits the Enterprise to mitigate its risk exposure to rising interest
rates. OFHEOQO's proposed rule, however, assumes that the Enterprise
would behave irrationally and creates the perception that the Enterprise
has greater risk exposure than it actually does have.

Freddie Mac’ s recent behavior in response to rising interest rates demonstrates how an
Enterprise would actually refund its debt in arising-rate environment. From the beginning
of February 1999 (when the ten-year Treasury yield was about 4.8 percent) to the end of
December 1999, the ten-year Treasury yield increased by more than 150 basis points.
During this period, Freddie Mac's portfolio duration gap remained in atight band close to
zero and had actually decreased by the end of the period. This result occurred because
the company acted in a manner consistent with the prudent practice of managing to a
target duration range. If Freddie Mac had been unable to rely on longer-term refunding in
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1999, its duration gap almost certainly would have increased as interest rates rose,
increasing its interest rate risk exposure.

Significantly, this example aso illustrates how quickly an Enterprise will respond to
changing interest rates — even when the rate change is relatively minor in comparison to the
shocks mandated by the Act. Freddie Mac obviously could not be certain whether the
modest rate increase during 1999 marked the start of along-term trend or would be
reversed quickly. Thislack of prescience, however, did not stop the company from acting
quickly to keep its duration gap as close to zero as possible. Accordingly, there should be
no doubt that Freddie Mac would take rapid steps to make appropriate portfolio refunding
decisions during the stress period.

Notably, adjusting the mix of short-term versus long-term debt is only one of severa
strategies that an Enterprise could implement in order to narrow a duration gap caused by
changing interest rates. Freddie Mac also relies on Treasury futures, among other
instruments, as part of its interest-rate hedging tactics.*” Although many of these additional
strategies may be too complex to incorporate into aregulatory risk-based capita rule, it is
important to keep in mind the sizable arsenal of financial tools available to the Enterprisesto
close aduration gap as it emerges. Accordingly, drawing abasic distinction in the stress test
between the refunding assumptions for the up-rate and the down-rate scenarios represents a
very conservative substitute for the aggressive strategies that the Enterprises could (and do)
use to mitigate their exposure to changing interest rates.

OFHEOQO'’s refunding rule creates a perverse incentive to rely on potentially
riskier funding strategies

The Enterprises’ existing funding strategies are premised on an assumption that they will be
able to make logical and appropriate refunding decisions in response to changing interest
rates. An artificia limitation on an Enterprise’ s ability to refund during the stress period
may create an incentive for the Enterprise to rely to a greater degree on funding its current
purchases with longer-term debt instruments. Although such a strategy may “help” an
Enterprise in the proposed stress test, it actually may increase the Enterprise’ s current
exposure to interest rate shifts.

Similarly, OFHEQ' s refunding rules can create a perverse incentive for an Enterprise to
engage in activities that potentially increase actual risk exposure while decreasing its capital
requirement. The following example illustrates this possibility.

Consider a scenario where, at the start of the stress period, an
Enterprise has a long-term callable debt instrument with the first call
date in three months. Suppose that current interest rates are 200 basis
points below the coupon that the Enterprise is paying on the instrument.
Absent stress test considerations, the Enterprise almost certainly would
call the debt and refund at a lower rate with a long-term instrument.
However, in the up-rate scenario, the stress test requires maturing debt
to be replaced with short-term funding at three-month intervals at a

375 | ssues associated with such futures are discussed separately in Settlement of Derivatives.
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substantialy higher rate. Faced with this dilemma, the Enterprise could
significantly decrease its up-rate capital requirement by renegotiating the
three-month-ahead call date in exchange for a much longer call date.
Such a transaction could decrease the Enterprise’s assumed interest
costs on the renegotiated debt instrument in the up-rate stress test by at
least 300 basis points. However, the incentive is perverse because it
restricts the Enterprise’s financing flexibility by extending its call option
(thereby increasing its actual exposure to interest rate risk) in order to
reduce its capital requirement.

Recommendation

Freddie Mac recommends that OFHEO adopt a refunding rule that better reflects the
established asset and liability management strategies of the Enterprises. Although Freddie
Mac is sengitive to OFHEQ' s concerns about capturing existing risks and not making
predictions about Enterprise behavior during the stress period, it is possible within these
parameters to adopt arefunding rule that reflects prudent management of an Enterprise such
as might occur with a conservator. Such arule could identify risk in current assets and
liabilities while minimizing the impact of future decisions to the extent that they might
materially add or subtract from existing risk.

Freddie Mac’ s specific proposdl is as follows:

In the up-rate scenario, assume a refunding mix of 20 percent short-term and 80
percent non-callable long-term instruments in each month of the stress test.

In the down-rate scenario, assume arefunding mix of 80 percent short-term and 20
percent callable long-term instruments. To implement this proposal, we believe OFHEO
should avoid elaborate monthly calculations that would mimic the Enterprise’ s actua
refunding rules. Rather, OFHEO should approximate these rules with asingle
adjustment after the first six months of the stresstest. At month six, OFHEO should
calculate the total dollar amount of debt that the Enterprise needs to issue at that point.
Of the total debt issuance required at month six, 80 percent should be short-term debt
and 20 percent should be long-term callable debt. 1n all other months of the down-rate
stress test, the NPR2 refunding approach should be used (i.e., refund with short term
debt.)®*

Because a significant portion of the Enterprises long-term funding isin the form of
synthetic long-term debt,*”” it is critical to exclude from the calculation the discount notes

378 The recommendation to issue all (callable) long-term debt in the down-rate scenario in month six

simplifies implementation with respect to callable debt issuance. In the up-rate scenario, all long-term
debt is non-callable and hence there is no corresponding complication. Therefore, the refunding mix of
20 percent short-term and 80 percent long-term debt can easily be applied in each month in the up-rate
scenario.

3" To create synthetic long-term non-callable debt, an Enterprise would issue short-term discount notes
and enter into a pay-fixed swap. In such atransaction, the Enterprise pays the market determined coupon
on the discount notes it issues. However, on its swap contract, it receives payments determined by the
LIBOR rate and pays a fixed rate determined at the time of initiation of the swap contract. The LIBOR-
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that are a component of this synthetic position. Failure to exclude such discount notes
would understate the risks associated with refunding in the up-rate scenario. At the
beginning of the stress test, all callable and non-callable pay-fixed swaps that are linked to an
Enterprise’ s discount notes virtually replicate long-term callable and non-callable debt,
respectively. For this reason, application of Freddie Mac's refunding proposal should
exclude from maturing short-term debt the dollar face amount of discount notes matched
with the dollar face value of swaps.

In comparison to OFHEO' s proposed refunding rule, Freddie Mac’s recommended
approach would tie capital requirements more closely to actual risks. Nevertheless, Freddie
Mac’ s approach is still quite conservative, inasmuch as an Enterprise would normally
implement a considerably more aggressive refunding strategy in response to changing
interest rates and asset-liability duration mismatches.*”® Freddie Mac’s approach provides a
more sophisticated prediction of actua risks, yet is nearly as smple to implement asis
OFHEQO’ s refunding proposal.

based receipts from the swap contract offset the Enterprise’ s coupon payments on its discount notes, the
net being the fixed-rate payment the Enterprise pays on the swap contract plus the spread between LIBOR
and the Enterprise’ s discount note funding cost.

378 Confronted with steeply-rising interest rates, Freddie Mac likely would rely exclusively on long-term
refunding (rather than an 80 percent long-term/20 percent short-term mix) to closeits duration gap. In
the down-rate stress test, Freddie Mac’ s recommended approach actually is more conservative than
OFHEO' s proposal because Freddie Mac’ s approach includes the use of some long-term refunding.
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ii.  Administrative Expenses

Administrative expenses constitute arelatively small portion of Freddie Mac' s total
expenses, but a disproportionately large component of Freddie Mac’s capital requirement.
In addition, administrative expenses vary unreasonably between the up-rate and down-rate
stress tests. These results stem from OFHEQO'’ s overly smplified modeling approach that
treats all administrative expenses as variable costs. Therefore, Freddie Mac recommends
that administrative expenses be specified in terms of afixed-cost component and a
variable-cost component and that administrative expenses related to new business
development be eliminated because the stress test assumes there is no new business.

Background

Freddie Mac’s administrative, or operating, expenses include costs such as those related to
salaries, benefits and various professiona services, as well as property, equipment and
office expenditures. As OFHEO has recognized in NPR2, these expenses constitute a
relatively small portion of each Enterprise’s overall costs.*® For example, administrative
expenses represented approximately 2.9 percent of Freddie Mac’ s total expenses during
the fourth quarter of 1999.

Freddie Mac’ s administrative expenses can be divided into fixed and variable components.
The former, consisting of items such as the costs associated with its buildings, remain
substantially the same irrespective of the size of Freddie Mac’s portfolio. The latter,
including such items as the salaries of individuals directly involved portfolio servicing, will
vary to some degree as the size of Freddie Mac’s portfolio changes.

Administrative expenses (both fixed and variable) can be further divided to separate costs
associated with functions related to new and existing business. Thisdistinction is
significant insomuch as approximately half of Freddie Mac' s total administrative expenses
involve the devel opment of new products and operating techniques, as well as for
marketing activities and the creation of modeling approaches that provide improved
measures of risks inherent in our business. As discussed below, this division of expensesis
highly relevant for purposes of determining an appropriate value for administrative
expenses during the stress period.

The Act requires that, “[i]n establishing the risk-based capital test,” OFHEQO’ s Director
“shall take into account appropriate distinctions . . . and any other factors the Director
considers appropriate.”* While permitting a degree of discretion, implicit in this directive
is the requirement that the risk-based capital test account for distinctions that are relevant
to determining the actual risks of the Enterprises.

Similarly, the Act also requires that “losses or gains from other activities. . . shall be
determined by the Director, on the basis of available information, to be consistent with the
stress period.” %"

3" NPR2 at 18168.
%0 The Act § 1361(b)(1).
#d. at § 1361(8)(4).
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Finally, the “no new business’ requirement of the Act has implications with respect to an
Enterprise’ s operating expenses. The statute specifies that, apart from the fulfillment of
existing contractual commitments, the Enterprises will be assumed to purchase no
additional mortgages during the stress period.*

In addition, OFHEO has set for itself a goal of treating the two Enterprises similarly.>®
With respect to rules relating to the treatment of operating expenses during the stress
period, this goal would be met only if the rules do not produce disparate outcomes
dependent upon the Enterprises’ decisions and policies that are unrelated to risk.

Proposal

In NPR2, OFHEO proposes calculating an average monthly value for operating expenses
at the start of the stress period and multiplying that value by the remaining percentage of
the Enterprise’ s mortgage portfolio assets at the end of each month of the stress period.®
OFHEO explains, “Over the stress period, operating expenses decline in proportion to the
decline in the size of an Enterprise’s mortgage portfolio (i.e., the sum of outstanding
principa balances of its retained and sold mortgage portfolios).”>*

OFHEO proposes to obtain the required average monthly value by dividing by three the
Enterprise’ s operating expenses for the quarter immediately preceding stress period.®® As
an explanation for this cost-averaging methodology, OFHEO states, “During the stress
period, administrative costs depend not only on the volume of loans held or guaranteed,
but also on the rate of spending in the quarter immediately preceding the start of the stress
period. A higher rate of administrative expense before the stress period increases costs
and depletes capital during the stress period.” >

OFHEO states that it “ has determined that disaggregating operating expenses into several
categories would add needless complexity without providing any significant corresponding
benefit to ensuring an Enterprise’ s capital adequacy.”*®*® OFHEO further explains, “While
some expense categories might reasonably be assumed to decline faster than the mortgage
portfolio, some others might decline more slowly, and some might be expected to
increase.”*® OFHEO concludes that operating expenses “should not be subject to
complicated modeling [and] proposes to consider operating expenses in a single category
rather than desegregating them into distinct categories.”>®

%2 1d. at § 1361(a)(3)(A).
3 e, e.g., NPR2 at 18087 (rejecting an “internal models’ approach because it would “result in unequal
treatment”).

% NPR2 § 3.10.3.4.
35 4.

36 4.

37 |d. at 18110.

38 |d. at 18169.
39 4.

30 4.
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Discussion

As OFHEO observes, operating expenses constitute arelatively small portion of Freddie
Mac's overall costs. However, these expenses are responsible for a very significant part of
Freddie Mac's capital requirement under OFHEO' s proposal. In OFHEO's calculation for
the second quarter of 1997, operating expenses are responsible for approximately 46
percent of the requirement in the up-rate scenario and approximately 19 percent of the
requirement in the down-rate scenario.

Operating expenses — which have little relationship to risk — emerge as one of the most
significant components of Freddie Mac' stotal risk-based capital requirement.
Furthermore, the substantial difference between the impact of operating expensesin the
up-rate and down-rate scenarios seems highly unlikely to reflect the actua differencein
stresses that operating expenses would present under the two interest rate scenarios.
While we agree that complex modeling of administrative expenses is not justified, the
unexpected impact of administrative expenses on Freddie Mac’s capital requirements
strongly suggests that OFHEQO' s proposed approach is flawed. Significant distortions are
introduced both because the proposed approach assigns too much significance to average
expenses for the quarter preceding the stress test and because the proposed approach
assumes that there is a strong positive correlation between operating expenses and the size
of an Enterprise’s mortgage portfolio. Alternative approaches that also avoid complex
modeling would be more consistent with the Act.

Expenses associated with new activities should be excluded

The Act specifies that, apart from the fulfillment of existing contractual commitments, the
Enterprises will engage in no new business during the stress period.*" Consistent with this
requirement, an Enterprise would not incur expenses relating to activities that are
excluded by statute from the test. In other words, the “no new business’ requirement sets
an expectation that an Enterprise would not devote any resources to new business
development activities during the stress test.

Including expenses associated with new business activities and research and devel opment
is not only inconsistent with the “no new business’ requirement, it also resultsin a
significant overstatement of stress period expenses. As noted above, expenses related to
new business and long-term research and development constitute approximately half of
Freddie Mac’ s total operating expenses, yet these expenses are not an element of existing
risk. Consistent with the no new business requirement, this portion of Freddie Mac's
operating expenses should drop nearly to zero during the stress period. As aresult,
including new business and long-term research and development expenses as a component
of operating expenses results in significant distortion of the risks predicted by the stress
test.

By including expenses associated with new business and research and development as a
component of Freddie Mac’s administrative costs for purposes of the risk-based capital
test, OFHEO creates a significant incentive to reduce the current levels of these activities.

*1 The Act § 1361(a)(3)(A).
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Many of Freddie Mac’s research and development activities relate to projects either
specifically designed to reduce the Enterprise’ s exposure to risk, to decrease costs or to
expand markets more broadly. An ironic consequence of the failure of OFHEO' s proposal
to separate new business and research and devel opment activities from other
administrative expenses is that the Enterprises may well curtail their development of
initiatives that decrease risk, lower mortgage rates, or make mortgages more widely
available.

Stress period expenses should not be based on the previous quarter

Tying stress test operating expenses to actual operating expenses in the previous quarter
allows accounting decisions — that are unrelated to risk — to affect capital requirements.
Because the Enterprises have some discretion over what is classified as an operating
expense through their choice of accounting policies, the size of operating expensesin the
guarter preceding the stress can vary as aresult of these accounting choices.

For example, an Enterprise is permitted under Generally Accepted Accounting Principles
(GAAP) to determine whether and how to capitalize or expense certain investments,
particularly investments in software and systems.®*? This discretion includes the ability to
determine appropriate amortization periods and schedules. Furthermore, an Enterprise
could choose to fund its foundation (and other investments, including pensions and
employee incentive plans) with either cash or Treasury stock. Using the former will result
in higher operating costs while the latter will not — despite the fact that the effective cost
to the Enterprise is the same either way.

In addition to distorting risks, calculating stress test operating expenses on the basis of the
previous quarter’ s expenses makesit likely that the two Enterprises will be treated
unequally. To the extent that the Enterprises adopt dissimilar accounting policies with
respect to administrative expenses, these decisions would produce differencesin their
capital requirements completely unrelated to actual risks.>?

Linking operating expenses to portfolio size distorts risk

For smplification purposes, OFHEQ' s approach assumes that operating costs exhibit
similar behavior in up-rate and down-rate scenarios and will decline directly in proportion
to the decline in the size of an Enterprise’s mortgage portfolio. Because the proposed
stress test predicts a substantially faster decline in the size of Freddie Mac’s portfolioin a
down-rate environment, it sets a significantly lower capital charge for operating expenses
in the down-rate environment. In reality, administrative expenses are not that sensitive to
interest rates. Notably, Freddie Mac's internal risk management assessment predicts
approximately equal administrative expenses in both up-rate and down-rate scenarios.

Certain variable costs are linked to the size of Freddie Mac’s mortgage portfolio, and
these costs will go down as the portfolio shrinks. Fixed costs, however, will continue to

92 pAmerican Institute of Certified Public Accountants, Statement of Position 98-1, “ Capitalizing Software

Costsfor Internal Use.”
33 Such likely unequal treatment is inconsistent with OFHEO' s own objectives for the design of the stress
test.
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comprise a sizable portion of Freddie Mac’s total administrative costs under both
scenarios. The net result is that administrative expenses are likely to be substantially
similar in both the up-rate and the down-rate environments. OFHEO'’ s proposed
methodology overstates the differences in administrative costs between the two scenarios
by alarge margin, producing a capital requirement that is not truly tied to risk, and is
particularly overstated in the up-rate scenario.

Recommendation

As an aternative approach for the treatment of administrative expensesin the stress test,
Freddie Mac recommends that OFHEOQ divide operating expenses into fixed and variable
categories, omitting expenses relating to new business development, product innovation
and research. For the fixed-cost component, the test should apply a charge computed as a
percentage of the unpaid principal balance of loans in an Enterprise’s servicing portfolio at
the start of the stresstest. For the variable component, the test should apply a charge
computed as a percentage of the unpaid principal balance of loans in the Enterprise’s
servicing portfolio, as such balance decreases throughout the stress test.

Freddie Mac's analysis suggests that the fixed cost component should be set at a dollar
amount equal to 1.75 basis points per year of unpaid principal balance at the start of the
stresstest. The variable cost component should be set at two basis points per year of
unpaid principa balance as it declines during the stress test. These percentages should
remain fixed throughout the stress period, although the variable cost component would
decrease, of course, as the size of the Enterprise’ s servicing portfolio gets smaller.

There are several advantages of Freddie Mac’s approach. In particular, Freddie Mac’'s
approach reduces the interest-rate risk sensitivity implied by OFHEQO' s treatment of
administrative expenses and the resulting distortion of capital requirements between the
up-rate and down-rate scenarios. Using Freddie Mac' s methodology, administrative
expenses will be more closely aligned in the two scenarios — aresult that more accurately
depicts the likely behavior of such expenses under the two specified stress paths.

Freddie Mac’s cost structure has been relatively stable over time, but we would expect
OFHEO to monitor periodically baseline administrative expenses and to update the
numbers as required.

In addition, Freddie Mac’s proposal would be consistent with the requirements of the Act,
insomuch as there would be no capital charges associated with activities that would be
inconsistent with the “no new business’ rule. Because administrative expenses associated
with new business development, product innovation and research would be excluded from
the calculation, our approach would accommodate innovation and the development of new
risk-reduction strategies.

Finally, Freddie Mac’s proposed approach would also eliminate fluctuations in required
capital arising from one-time charges and variations in administrative expenses resulting
from accounting policies and financing policies. Excluding the effects of such fluctuations
and variations from the stress test calculation will increase the correlation between an
Enterprise’ s capital requirements and the risks that it actually experiences. In addition,
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excluding these effects is consistent with OFHEQ' s objective of treating the Enterprises
equaly.

While dlightly more complicated than OFHEO' s proposed treatment of administrative
expenses, Freddie Mac’s proposal isto implement. Freddie Mac believes that the
significant advantages of its proposed approach greatly outweigh the small additional
implementation burdens that it imposes.
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lii.  Dividends

OFHEO proposes that an Enterprise pay dividends on preferred stock at the stated
coupon rate so long as the Enterprise meets its minimum capital requirement and pay
dividends on common stock for only the first year of the stress period. If earnings are
positive and increasing, the common stock dividend rate is the average percent of earnings
paid out over the prior four quarters; if earnings are flat or negative, the dividend amount
isthe dollar amount paid in the prior quarter. Freddie Mac generally agrees with
OFHEOQO's proposal. However, changesin an Enterprise’ s form of capital distributions
could affect its capital requirement disproportionately to actual changesin risk.
Therefore, Freddie Mac recommends that the dividend rate on common stock be fixed at
the industry average percentage of earnings.

Background

The Enterprises are funded in part by equity capital, in the form of both preferred and
common stock. While under no binding legal obligation to do so, the Enterprises could be
expected to continue to pay dividends during emerging periods of stress. The Act directs
OFHEO to make an assumption as to the Enterprises’ dividend policies during the stress
period.**

Proposal

NPR2 proposes rules for when the Enterprises will be assumed to make capital
distributions during the stress period.*® The Enterprises make dividend payments on
preferred stock throughout the stress period, so long as the Enterprise meets the minimum
capital requirement both before and after the payment.®® The dividend rate is based on the
coupon rate of the issues outstanding (in the case of variable-rate preferred stock, by
reference to the appropriate index). The Enterprises would make dividend payments on
common stock during the first four quarters of the stress period unless making a payment
would cause the Enterprise’ s capital to fall below the minimum capital requirement.

The amount of a dividend payment would depend on the earnings of the Enterprise. If
earnings are positive and increasing, the dividend rate is the average percent-of-earnings
rate paid in the preceding four quarters. If earnings are either flat or decreasing, the dollar
amount of the dividend will be the same as for the preceding quarter.

The Enterprises would make no other capital distributions (e.g., stock repurchases) during
the stress period.

394 « Characteristics of the stress period . . . such as . . . dividend policies, will be those determined by the
Director, on the basis of available information, to be most consistent with the stress period.” The Act

§ 1361(b)(2).

%5 NPR2 §3.10.3.2

3% |n OFHEO' s simulation of second quarter 1997, Freddie Mac was assumed to pay preferred dividends
throughout the entire ten-year stress period (i.e., Freddie Mac met the minimum capital requirement for
every quarter of the stress period).
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Discussion and Recommendation

We agree with OFHEQO' s proposed treatment of preferred stock dividends. The proposed
payment of preferred stock dividends appropriately differentiates between preferred and
common stock in the availability of capital to absorb losses in a stressful environment. In
addition, this treatment of preferred stock dividends captures distinctions in the effects of
different preferred stock structures (e.g., high dividend rates, low dividend rates or
adjustable rates) on the extent to which such equity capital is available to absorb losses.

Freddie Mac agrees with the proposed payment of dividends on common stock for up to
one year. However, we recommend that the dividend rate for common stock be along-
term industry-average dividend rate set out in the regulation (approximately 25 percent of
earnings) rather than arate based on prior quarter dividend payments.

An Enterprise can follow a strategy of making capital distributions by way of dividends or
by repurchasing its own stock. Under the proposal, an Enterprise would have to hold
more future capita if it made a capital distribution solely by way of dividend payments
than if it made a capita distribution in an identical amount by way of a combination of a
dividend payments and stock repurchases. Such capital treatment calls for dollar for dollar
capital for annual dividend payments and no capital for share repurchases. This
differential treatment is not warranted by the small differencesin risk presented by these
two forms of capital distributions.®" Rather than establishing a complicated formulawe
recommend the payout ratio be set at 25 percent.**® Applying a percent-of-earnings pay-
out ratio for the Enterprises would eliminate the differences in capital treatments between
the two forms of capital distributions and so would relate capital to risk more effectively.

This change also would smplify the operation of the regulation by substituting asingle,
fixed value in place of a process that would require collecting data on four prior quarters
of dividend payments and earnings, calculating the pay-out ratio for each quarter and
averaging those calculated ratios.

%7 As reducing dividends is more difficult than ceasing share repurchases, dividends payouts may be

viewed as dightly riskier because they create the expectation of future payments. However, OFHEO's
proposed differential treatment istoo large to be consistent with this subtle distinction.

% From time to time, OFHEO would have to review the dividend payout rates to determine whether 25
percent is still appropriate for both Enterprises.
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V. Settlement of Derivatives

During the stress period, the Enterprises periodically will have to make decisions regarding
the settlement of certain derivative securities, such as futures contracts. OFHEQO' s proposal
does not address issues associated with such settlements. Freddie Mac recommends a series
of simple rules to govern Enterprise behavior with respect to derivative settlementsin the
up-rate and down-rate scenarios.

Background

The Enterprises’ risk management and hedging activities are quite complex and involve
many transactions associated with the routine issuance of various types of debt.

Derivative contracts are an essential part of an Enterprise’ s risk management and hedging
strategy. For example, the Enterprises take long and short positions in various derivative
securities such as Treasury futures, Eurodollar futures and put and call swap options or
“swaptions’** in order to limit their exposure to changing interest rates. Given the
significance of derivatives contracts to the business of the Enterprises, any implementation
of the stress test must include rules that address the settlement of these contracts when
they mature during the course of the stresstest. Absent such rules, the stress test will miss
a significant component of the Enterprises’ activities.

Proposal

In NPR2, OFHEO sets forth no rules concerning the settlement of derivatives contractsin
the up-rate and down-rate scenarios.

Discussion

Any smplified model of Enterprise behavior necessarily is limited in the degree to which it
can predict the subtleties of an Enterprise’s actual practices. It isimportant, however, that
amodel strike an appropriate balance between simplicity and accuracy. Inignoring the
settlement of derivative contracts, OFHEQO's proposal errs on the side of
oversmplification.

To the extent that it does not contemplate the use of Treasury futures and Eurodollar
futures for dynamic hedging and does not explicitly recognize Treasury futures contracts
as effective substitutes for debt issuance, NPR2 overlooks essential components of an
Enterprise’ s risk management strategy. Furthermore, NPR2 does not consider the
settlement of existing swaption contracts, which may mature for settlement during the
stress period. These financial instruments are becoming an increasingly important
component of the Enterprises’ businesses, and settlement rules for derivatives contracts
should be specified.

Sy “swaption” enables (but does not obligate) its holder to enter into a pay-fixed or pay-floating
interest-rate swap at some time in the future. The creation of the swap at exerciseis caled “swap
settlement” of the swaption. Often, in lieu of swap settlement, a swaption contract allows “cash
settlement,” in which the holder of the swaption receives the market value of the swap at the time of
exercise.
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To facilitate this discussion, Freddie Mac would like to set forth some guidelines that
should govern any settlement rules established in the stress test. 1n addition, Freddie Mac
believes that it would be useful to define clearly certain terms used to describe the
settlement of derivative contracts.

Guidelines for rules governing the settlement of derivatives contracts
during the stress period

1. The choice of whether to take delivery on afutures contract or to have a cash
settlement should reflect normal prudent behavior of an Enterprise given the
stress test scenario and should not distort risks. For example, arule should not
favor the up-rate versus the down-rate scenario but should be appropriate for
each. Thisguideline is consistent with Freddie Mac’s genera principle that
capital should be tied to risk.

2. Rulesfor accepting delivery versus cash settlement should be as smple as
possible, to the extent that such rules can be consistent with the principle that
capital requirements be tied to risk.

3. Rulesfor accepting delivery versus cash settlement should not assume perfect
foresight on the part of the Enterprise. That is, decisions at any point in the
stress test should not assume that the future path of interest rates will evolve
exactly as specified in the Act.

Terms of Settlement

Two general methods of derivative contract settlement would be relevant for settlements
occurring during the stress period: cash settlement and delivery into the position. Table
21 defines various derivative positions and describes how the two settlement options
would operate in each case.
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Position

Definition of Transaction

Cash Settlement

Delivery

Short
Position
Treasury

Futures

External counterparty has
obligation to buy Treasury
securities at a fixed price
upon expiration of the
contract.

The difference between the
price fixed in the contract
and the actual value of the
asset (within the stress test)
is a cash inflow or outflow to
the Enterprise at expiration.

The Enterprise issues debt,
buys the asset at the market
price upon expiration and
delivers the asset to the
counterparty.

Long Position

Enterprise has the

The difference between the

The Enterprise issues debt

Treasury obligation to buy Treasury price fixed in the contract and buys the asset at the
Futures securities at a fixed price and the actual value of the fixed price upon expiration.
upon expiration of the asset (within the stress test)
contract. is a cash inflow or outflow to
the Enterprise at expiration.
Short External counterparty has Cash*® NA
Position obligation to buy the
Eurodollar contract at a fixed price
Futures upon expiration.
Long Position | Enterprise has obligationto | Cash NA

Eurodollar
Futures

buy the contract at a fixed
price upon expiration.

Call Swaption

Enterprise has an option to
enter a swap where the
Enterprise pays a floating
rate and receives a fixed
rate for a fixed period of
time starting on the
expiration date of the
option.**

Cash settlement results in a
cash inflow - the amount
depends on the value of the
swap at expiration during
the stress test.

The Enterprise exercises the
option to enter into the swap
upon expiration if the
underlying interest rate has
fallen.

Put Swaption

Enterprise has an option to
enter a swap where the
Enterprise pays the fixed
rate and receives a floating
rate for a fixed period of
time starting on the
expiration date of the
option.*?

Cash settlement results in a
cash inflow - the amount
depends on the value of the
swap at expiration during
the stress test.

The Enterprise exercises the
option to enter into the swap
upon expiration if the
underlying interest rate has
risen.

Table 21: Cash vs. Delivery Settlement

Rational Derivatives Contract Settlement

In designing derivatives contracts rules for the stress test, OFHEO should consider the
normal and predictable behavior of the Enterprises, which typically is guided by the direction
of interest rates. Similar to an Enterprise’ s predictable behavior when it must refund

% A Eurodollar futures contract is a contract on the LIBOR rate. A risein the LIBOR rate at expiration
reduces the value of the contract while afall in the LIBOR rate increases the value of the contract. A
Eurodollar futures contract always settles in cash since an interest rate cannot be “delivered.”

0L A call swaption benefits the holder if the underlying interest rate has fallen (i.e., it benefits the holder
to exerciseitsright to enter into the swap and pay a floating rate in exchange for receiving a higher fixed

rate).

02 o put swaption benefits the holder if the underlying interest rate hasrisen (i.e., it benefits the holder to
exercise its right to enter into the swap and pay afixed rate in exchange for receiving a higher floating

rate).
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maturing debt,*® a principal issue with derivatives contracts concerns the manner in which
settlement isfunded. For example, with respect to a short-position in Treasury bond futures
contracts, delivery upon settlement requires the Enterprise to determine whether it will rely
primarily on short- or long-term debt to fund the purchase of Treasury bondsthat it is
obligated to deliver upon expiration. Cash settlement, of course, requires no such funding.
(See Table 21.) The Enterprise’ s decisions about how to fund the purchase of asset for
delivery should be based on the interest rate scenario. Some rational Enterprise decisions
with respect to the settlement of derivatives contracts (and how these decisions might be
incorporated into a stress test) are described in the following paragraphs.

Treasury bond futures short position

If an Enterprise has a short position in a Treasury bond futures contract that matures six
months into an up-rate environment, normal prudent behavior would be to issue long term
debt to purchase the Treasury bonds at the market price and deliver the bonds to the
counterparty. In arising rate environment, the duration® of the Enterprise’ s assets will be
increasing and issuing longer term debt to match this increase would enable the Enterprise to
close its duration gap.

Conversaly, in a down-rate environment, normal prudent behavior would be to issue short-
term debt at the six-month point and purchase the Treasury bonds at the market price to
deliver to the counterparty. In afalling rate environment, the duration of the Enterprise’s
assets will be decreasing and issuing short-term debt to match this decrease enables the
Enterprise to close its duration gap.

Treasury bond futures long position

Now suppose that an Enterprise has along position in a Treasury bond futures contract that
matures in six months in an up-rate environment. At the six-month point, normal prudent
behavior would be to take delivery and fund it with long-term debt. When interest rates
rise, the duration of the Enterprise’s assets increases. In arising rate environment, the
duration of the Enterprise’ s assets will be increasing and issuing long-term debt to match
this increase enables the Enterprise to close its duration gap.

Conversely, in adown-rate environment, normal prudent behavior would be to issue short-
term debt at the six-month point to purchase the Treasury bonds from the counterparty at
the fixed price. Again, when interest rates fall, the duration of the Enterprise’ s assets
decreases and issuing short-term enables the Enterprise to close any duration gap.

Incorporating these Enterprise behaviors into the stress test would sometimes require that
the market price of Treasury bonds be calculated for a point six months into the test in both
scenarios. In practice, this calculation should be quite simple using standard and well
documented methods,*® given that the Treasury yield curve is completely specified at all
pointsin the stress test. Moreover, these methods require no further auxiliary assumptions

%03 See Refundi ng for adiscussion of typical Enterprise refunding decisionsin different interest rate
environments.

0% See Refundi ng for adiscussion of duration and duration gaps.

% gee, e.g., Robert Jarrow, Modeling Fixed Income Securities and Interest Rate Options (1996).
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other than the Treasury yield curve. However, the approximation using the duration and
convexity of a par Treasury security presented below will simplify implementation:

1
Changeinvalue of Treasurybond = - duration” Dr + Econvexity’ (Dr)?

where Dr represents the magnitude of the change in the yield of the security.
Eurodollar futures

Eurodollar futures contracts are contracts based on the LIBOR rate. They always settlein
cash because the LIBOR rate cannot be “delivered” and there is no delivery option.*®
Accordingly, a stress test modeling of these contracts should always assume cash settlement.

Swaptions contracts

Cash settlement of swaptions cannot be reliably or objectively modeled in the stress test,
because the future market value of a swap cannot be forecast. In contrast, swap
settlement® could be modeled readily using the stress test assumptions for projecting
interest rates. Notwithstanding these differences, the question of whether a swaption will be
swap- or cash-settled should have little or no significance to the determination of an
Enterprise’ sfinancial risk in the stresstest. Therefore, we suggest that swaptions be
modeled in the stress test under an assumption of that the Enterprise will enter into the

swap.
Recommendation

In consideration of the guidelines and the examples of rational Enterprise behavior set
forth above, Freddie Mac recommends that OFHEO adopt the following derivatives
contract settlement rules:*®

Up-Rate Scenario Down-Rate Scenario

For Short Sales of | Make delivery of the underlying security | Make delivery of the underlying security
Treasury Futures by issuing debt of long term fund by issuing short term debt to fund
purchase (and delivery) of the security purchase of the security.

to the counterparty.

For Long Positions | Take delivery of underlying securities Take delivery of the underlying

in Treasury Futures | and fund with long term debt. securities and fund with short term
debt.

Eurodollar Futures | Cash Cash

(Short and Long)409

Swaptions Swap settlement Swap settlement

Table 22: Treasury Futures Summary

0 e, e.g., John C. Hull, Options, Futures and Other Derivative Securities (1999).

07 swap settlement means that the holder of the swaption exercises the option to enter into a swap upon
expiration of the contract. As such, a swap settlement for a swaption contract is the equivalent of delivery
in afutures position.

“% Thisis not an exhaustive list of all possible derivatives but is intended to be indicative. Other
transactions such as repurchase (repo) transactions should be treated analogously in keeping with the
guidelines set forth here.
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For smplicity, we propose that the gains or losses on futures positions be calculated using
the average duration and convexity of a par Treasury security as follows:*°

Underlying Treasury Security
in Futures Contract Duration Convexity
5-Year Note 4.2 0.2
10-Year Note 7.3 0.7
30-Year Bond 13.0 2.8

Table 23: Average Durations and Convexities of Par Treasury Securities

All of these recommendations are consistent with the guidelines set forth by Freddie Mac
earlier in this section. Our recommendations consider normal prudent behavior on the part
of the Enterprises. In addition, they should be simple to implement and do not assume
perfect foresight by the Enterprises during the stress test.

“% The Eurodollar futures contract only allows cash settlement. The contract is on a $1,000,000 three-
month Eurodollar time deposit.

19 Eor aten-year Treasury note futures contract, Freddie Mac proposes using the duration and convexity
of apar ten-year Treasury note (about 7.3 units and 0.7 units, respectively) to calculate position gains and
losses. The formulato estimate the value change in the price of a note for a given change in the level of

interest ratesis given by: ValueChange = - Dr * Duration +% Dr?” Convexity
For example, suppose an Enterprise has a $1 million long position in a 3-month 10-year Treasury note

futures. If interests rates increase by 150 basis points in three-months the Enterprise will lose ten percent

(or $100 thousand) at MALUrity. v/q)echange = - 150° 7.3+%' (150)** 07 =102%
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G. Calculation of the Risk-Based Capital Requirement

In calculating the amount of capital the Enterprises have during the stress period, OFHEO
distorts the assessment of capital and risk by using a discounting procedure that implicitly
assumes that 1osses from management and operations risk occur at the start of the stress
period. Freddie Mac recommends that the discounting procedure be eliminated from the
calculation of required capital.

Background

The Act provides that the risk-based capital stress test “shall determine the amount of
capital that is sufficient for the enterprise to maintain positive capital during the ‘ stress
period.”*"* The required risk-based capita level isthat amount determined by applying the
stress test, plus an additional 30 percent for management and operationsrisk. To calculate
the 30 percent add-on, one must first calculate exactly the amount of total capital required
to maintain positive capital throughout the stress period.

Proposal

OFHEO proposes to calculate the capital needed to maintain positive capital throughout
the stress period by subtracting from starting position total capital the lowest discounted
capital amount from the 240 pro forma monthly stress period balance sheets.”* The
discount factor used in this calculation is constructed from Enterprise after-tax borrowing
rates (for months in which the Enterprise is modeled as a borrower) and after-tax six-
month Treasury rates (for months in which the Enterprise is not a borrower).*

Discussion

Capital to support interest-rate risk and credit risk depends on the amount and timing of
stresstest losses.  Since management and operations risk is assumed to be proportional to
interest-rate risk and credit risk, the amount of capital to support management and
operations risk should also depend on the amount and timing of stress test |osses.
However, OFHEO calculates the amount of capital to support management and
operations risk as 30 percent of the difference between initial capital and the discounted
value of stress period capital at its lowest point.

OFHEQ' s discounting method is equivalent to assuming that losses associated with
management and operations risk occur at the very beginning of the stresstest. This
assumption is not consistent with the timing of losses due to credit risk and interest-rate
risk. An aternative would be to not discount, thereby assuming that losses from
management and operations risk occur toward the end of the stress period. A more
complicated alternative would be to model the timing of losses arising from management
and operations risk explicitly. In that case, the amount of capital required to support
management and operations risk would be between that amount obtained using the

“1 The Act § 1361(a)

12 5ee NPR2 § 3.12.1[b]. In NPR2, balance sheets are constructed for each month of the ten-year stress
period, for both the up-rate and down-rate scenarios.

31d. at §3.12.3.
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discounting methodology in NPR2, and that using the approach with no discounting.
However, explicit modeling of the timing of management and operation losses would
complicate the stress test with no additional value in tying capital to risk.

Recommendation

We recommend that the final regulation provide for calculation of the amount of total
capital necessary to maintain positive capital by subtracting the lowest stress-period capital
level (i.e., without discounting) from the starting position total capital rather than
subtracting the lowest discounted stress-period capital level from the starting position total

capital.
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II. Infrastructure

The Act requires OFHEO to classify the Enterprises on a quarterly basis through the
application of the risk-based capital regulation. Additionally, for the Enterprisesto
conduct their capital planning and comply with the regulation, they must be able to
anticipate the amount of capital required by the stress test and incorporate it into their
business processes. Therefore, the infrastructure systems (database, cash flow and
accounting systems) used to apply the risk-based capital stress test must meet alevel of
accuracy, predictability and timeliness that corresponds to production standards.

Standards for production systems are very high. They require extensive testing, user
manuals, and fully documented computer code and controls. If the infrastructure system
used to apply the stress test meets these high standards, OFHEO would have the ability to
classify the Enterprises in atimely fashion and to take prompt corrective action if an
Enterprise fails to meet its risk-based capital requirement. In addition, the Enterprises
could have the ability to anticipate their capital requirements and incorporate the risk-
based capital stress test into their business operations and processes. In contrast, if
production standards are not met, classifications may be late, erroneous and invalid, and
the Enterprises would be unable to anticipate their capital requirements. In short, the
regulation would be operationally unworkable.

One option for ensuring that the infrastructure systems used to apply the stress test meet
production-quality standards would be for OFHEO to upgrade, test and fully document its
current infrastructure systems. Based on our experience attempting to replicate OFHEO's
published stress test results for the second quarter of 1997 and our experience in
developing similar systems, we believe this process would take severa yearsto
accomplish.

Another option would be to adapt existing, production-quality Enterprise systems that
perform comparable functions (e.g., forecasting earnings). The Enterprises would use
these systems to apply OFHEO’ s risk-based capital stresstest, subject to OFHEO' s strict,
verifiable performance standards and any other necessary specifications. We expect that
this process could be accomplished within ayear. OFHEO could specify key requirements
of the infrastructure now. Asits systems develop, OFHEO could consider whether its
regulatory needs would be better met by specifying more of the infrastructure. We believe
this approach would enable the Director to implement an operationally workable final
regulation in a reasonably short time frame.

Background

The risk-based capital test must be operationally workable. OFHEO must be able to apply
the risk-based capital standard to classify the Enterprises on a quarterly basisin away that
is accurate, predictable and timely. Accordingly, the infrastructure of systems and
procedures used to apply the stress test must be fully operational and of the highest
quality. In addition, the application of the stress test must be flexible due to the dynamic
nature of the two business organizations and their systems and technology. Moreover, for
the Enterprises to conduct their capital planning and comply with the regulation, they must
be able to anticipate the amount of capital required by the stress test and incorporate it
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into their business processes. Enterprise business decisions must reflect appropriate
capital requirements at the time those decisions are made. This, too, requires application
of acapital test that is accurate, predictable and timely.

OFHEO published its proposal on April 13, 1999, and OFHEO and Freddie Mac
immediately began to work to replicate the second quarter 1997 stress test results included
in NPR2.** That effort involved programming computer code; comparing OFHEO's
behavioral model results with ours for various test cases; incorporating corrections and
supplemental information posted on OFHEQO'’ s website into our analysis, and analyzing
results.

As aresult of that substantial effort, Freddie Mac has essentially replicated the proposed
behavioral models for default, prepayment and severity. We believe we understand stress
test specifications, such as the stress test economic environment, counterparty “haircuts’
and Enterprise decision rules (e.g., dividends and operating expenses). Asaresult of this
process, OFHEQ'’ s and Freddie Mac’s second quarter 1997 stress test results have come
closer together. However, to date we still have been unable to replicate or reconcile with
OFHEOQ' s second quarter 1997 stress test results. That is, our application of the stress
test has resulted in the calculation of a different risk-based capital requirement
(replication), and we have been unable to identify the reasons for the differences
(reconciliation).

Because we have been able to understand the stress test components, we believe our
inability to replicate OFHEQ' s stress test results has arisen principally as a consequence of
OFHEQ' s database, cash flow and accounting “infrastructure,” referred to by OFHEO as
the Research Systems Environment.”® The Research Systems Environment infrastructure
is not fully described in the proposal or in additional information OFHEO has made
available.™ Some problems are to be expected when using such a system for the first
time. Others arise from difficulties of developing and maintaining a complex system that is
not integrated with abusiness. In addition, in severa instances the Research Systems
Environment did not accurately use our data and did not produce accurate financia
reports.

What is infrastructure?

OFHEO distinguishes between the risk-based capital stress test and the infrastructure
necessary to make the stress test operational. OFHEO illustrated and described that
distinction in the figure and language below.

“ NPR2 at 18113-14.

> OFHEO Press Release, OFHEO Submits Budget Request (Feb. 7, 2000).

18 \yww.ofheo.gov/docs/regs/supps/12_flowcharts.pdf Proposed Risk-Based Capital Stress Test
Implementing Computer Programs: Flow Charts (Aug. 9, 1999).
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“ OFHEO' s stress test is comprised of a number of components,
some that correspond to subjects specifically cited in the Act and
others that represent the infrastructure that makes the stress test

operational. Figure 1 illustrates these components and their
interrelationships. The infrastructure components — database, cash
flows, and financial reports are shaded gray. The unshaded
components implement the specific requirements of the Act, as well
as many other aspects of the stress test that the Act either requires
or permits OFHEO to determine.” **’

Exhibit 4: OFHEOQ's lllustration of the Risk-Based Capital Stress Test

The stress test specifications create the hypothetical stressful environment to which an
institution will be exposed. The infrastructure does the arithmetic to simulate what would
happen with respect to contractual obligations and balances under the stress period
conditions, and it simulates pro forma financial statements to calculate capital. OFHEO
characterizes this as “a straightforward but smplified representation of the actual cashflow
and accounting operations of the Enterprises.”

7 NPR2 at 18089; see also 1998 OFHEO Annual Report to Congress at. 6-7 (Boxl).
18 gee 1995 OFHEO Annual Report to Congress at 36.
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If an ingtitution were fairly smple, the necessary infrastructure might be the relevant
contractual terms, characteristics and balances in electronic form (data) and a computer
Spreadsheet program. When an institution is as complex as the Enterprises are, the
infrastructure necessary to apply the stress test will be relevant contractual terms,
characteristics and balances in e ectronic form (data) and a highly sophisticated
customized program that accesses multiple databases and accurately projects complicated
financia reports.

An ultimate goa of the infrastructure is accuracy. A completely accurate stress test
infrastructure would create pro forma financial statements for every period within the
stress period that are entirely consistent with the contractual terms of every instrument.

In practice, however, infrastructure systems necessarily incorporate some ssimplifications,
balancing a desire for perfect accuracy with the need to avoid unwarranted compl exity.
For example, it could be necessary for modeling efficiency to treat a group of similar
instruments as a single instrument, or to treat a group of instruments with similar
contractual terms or characteristics asif they all had the same contractual terms or
characteristics.

The am of the simplification is to approximate the effect of using actual contractual terms
or characteristics, in away that will not distort the stress test results.

Requirements for production-quality infrastructure systems

To make the stress test operational, the infrastructure must be of production quality. For
example, the following documentation is generaly required for financial models, operating
environments and operational controls:

A complete description of models including purpose, functional capabilities, current
design, theoretical constructs that shaped design, correspondence between theoretical
and empirical constructs and computer code used to implement them, assumptions
required to run the model, inputs required to run the model and model outputs,

A user manual, which will allow a knowledgeable professional to use the model
successfully, including required assumptions and inputs to the model (including their
sources), flowcharts of the system structure and sequential activities involving the
system and any manual operations, description of system output and control
procedures; and

Application controls that define requirements for completeness and accuracy of input,
and completeness and accuracy of processing and data integrity, to ensure that a
model completely and accurately processes intended data (e.g., automated procedures,
manual user controls, or a combination of both).

Because systems must evolve continuoudly to reflect the business, it is standard to have
both a production version, which meets the requirements described above, and a
development version, where improvements and maintenance are tested before being fully
implemented in the production version. It isimportant to maintain “versions,” which are
updated and made available for use (released) periodicaly. Production and devel opment
versions of code must be maintained in physically separate environments. Documentation
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of changes must be maintained and changes thoroughly tested to ensure that errors are not
introduced to results. Prior versions of programs and data must be retained to support
recovery.

Freddie Mac’s infrastructure

Freddie Mac has created a customized infrastructure that effectively includes components
that correspond to all three of the shaded boxesin OFHEQ' s figure. Freddie Mac has
used this system and its predecessor systems at least quarterly for years to forecast net
interest margin, forecast earnings and apply Freddie Mac’sinternal ten-year stress tests.
These forecasts are of critical importance. As a consequence, the system is tested monthly
by comparing forecast earnings with actual earnings.

OFHEOQO's infrastructure

OFHEO has created its own customized infrastructure, which it calls the Research
Systems Environment. The Research Systems Environment includes the components that
correspond to the three shaded boxes in Exhibit 4. The database component is called the
Data Warehouse. The cash flow and financia report components are encompassed within
OFHEQO’s Financial Simulation Model.*®* The documentation available to us on the
Research Systems Environment is limited to NPR2 and the flow charts posted on
OFHEQ’s website.*®

To date, we are aware of OFHEO using the Research Systems Environment to apply the
stress test to an Enterprise only four times, applying it both to Freddie Mac and to Fannie
Mae for the third quarter 1996 and second quarter 1997. OFHEO published the resultsin
NPR2 in April 1999. In the case of Freddie Mac's second quarter 1997 stress test results,
OFHEO has had to correct inaccuracies in how the stress test was applied. We did not
subject the other stress test results to comprehensive testing.

Proposal

The distinction between the stress test and the infrastructure is not made as clearly
throughout the proposed regulation asit is made in OFHEQO' sillustration. NPR2 did not
propose the entire infrastructure (the Research Systems Environment) along with
sufficient documentation to apply the stresstest. OFHEO also did not release any
computer code.

The database component

The proposal describes generally the concept of starting positions, and describes some of
the aggregations necessary to create starting positions compatible with OFHEO’ s cash
flow and financial report infrastructure.** The proposal does not describe the

19 gee OFHEO Press Release, OFHEO Submits Budget Request (Feb. 7, 2000); 1996 Annual Report to
Congress a 60; HUD FY 2000 Budget Summary, OFHEO, at 2-3, 5, 6, 10.

20 \www.ofheo.gov/docs/regs/supps/12_flowcharts.pdf Proposed Risk-Based Capital Stress Test
Implementing Computer Programs: Flow Charts (Aug. 9, 1999).

2! 5ee NPR2 § 3.1 (Enterprise Data).
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specifications for trandating Freddie Mac data files or Fannie Mae data filesinto starting
position data.

The cash flow component

The proposal describes inputs, procedures and outputs related to generating cash flows for
most instruments.”? Those specifications, supplemented by additional information from
OFHEO, do not completely describe the cash flow portions of OFHEO’ s Research
Systems Environment.

The financial reports component

The proposal describes what isincluded in total capital and describes generally the
approach of generating 120 monthly pro forma balance sheets and income statements.”

It also describes certain accounting treatments and starting position balance adjustments.***
However, the proposal, supplemented with additional information from OFHEO, does not
completely describe the financial reporting component of OFHEQO'’ s Research Systems
Environment.

Our discussion and recommendations below address both the elements of the
infrastructure that are in NPR2 and some el ements that are not.

Discussion

For the fina risk-based capital regulation to be operationally workable, the infrastructure
for applying the stress test must be able to reliably produce timely and accurate results and
capital classifications for every quarter and must enable Freddie Mac to anticipate our
risk-based capital requirements. We discuss each of the three infrastructure components
in turn.

%22 5ee NPR2 8§ 3.9 (Cash Flows) and 3.7 (Mortgage Credit Enhancements). The application of the
counterparty credit risk haircutsis addressed in Counterparty Credit Risk at 138.

2 Seeid. at § 3.10.3.6 (Accounting).

24 proposed Section 3.10.3.1.1, Accounting for Positions and Cash Flows from Cash Flow Components,
describes for various instruments how “[b]alances at the beginning of the stress test and subsequent
changes to related pro forma balance sheet and income statement accounts are obtained from data
generated by cash flow components of the stresstest.” Proposed Section 3.10.3.6.2, Accounting for Other
Changes in Starting Position Balances, describes how various balance sheet balances are recorded during
the stress period. Under proposed Section 3.10.3.6.3, Other Accounting Principles, several “[a]dditional
accounting principles that affect pro forma balance sheets over the stress period are applied.” Finaly,
proposed section 3.10.4, Output, provides that “[f]or each month of the stress test, the stress test produces
a pro forma balance sheet and income statement. These pro forma financial statements are the inputs for
calculating capital.”
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The database component

Data are an important aspect of every modern financial institution. Financia institutions
use multiple data systems to collect, maintain and apply data, applying business rules.
Those systems are constantly evolving to keep up with changes in business and to take
advantage of advances in technology. Every institution is unique.

In this context, the process that OFHEO has followed has been to request that Freddie
Mac provide data files from various of our data systems monthly, quarterly and annually,
with most datafiles requested quarterly.

To use those datafiles, the Data Warehouse component of OFHEQO'’ s Research Systems
Environment “translates’ the Enterprises actual data files into consistent OFHEO data
sets.*”® Thiswas adifficult task for OFHEO to accomplish, as OFHEO observed:

The size and complexity of the Enterprises data files make this a substantia
undertaking. The task is further complicated by the differences in the way that the

Enterprises record and report their information;*°

and —

A significant obstacle in this task [of building OFHEO' s Data Warehouse] is the
fact that Fannie Mae and Freddie Mac maintain their dataiin different formats and
database structures.*”

We agree that thisis a substantial undertaking. For example, in our second quarter 1997
data submission to OFHEO we provided more than 600 million data elements to OFHEO,
included in 34 different data extracts, accompanied by a four-inch binder of supporting
documentation. The Summary of Report shown below illustrates the magnitude of the
data-tranglation challenge.

%22 1996 OFHEO Annual Report to Congress at 60.
426
Id.

27 Kinsey Remarks (May 7, 1997), supra, at 5.
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Infrastructure

OFHEO Request

Enclosure

Mortgage Data

Two 4 mm cartridges

Mortgage Information

Two 4 mm cartridges

Guaranteed Mortgage Securities
Investments

Derivatives

Liabilities

Derivative Data for Liabilities

Detailed Loan Product Summary 1 diskette
Detailed Loan Product Codes 1 diskette
Outstanding Commitments 1 tape
SF Adjustable Rate Mortgages 1 tape
Contracts (MIS) 3 tape
SF Adjustable Rate Mortgages (MIS) 1 tape
Financial Product Codes 1 diskette
Multifamily: 1 diskette
. MF Database
Yield Maintenance Period
MF Credit Enhancements
MF Bond Reinsurance Contracts
- MF Off-Line REO Data
Liabilities, Debt and Investment: 8 diskettes

Liability and Derivative Unamortized

Balances
Inventory of Mortgage-Backed Investments / See Liabilities
REMICs
MRBs Included in Inventory of Mortgage-

Backed Investments/REMICs

GNMA Off-Line Product

Included in Inventory of Mortgage-
Backed Investments/REMICs

SF Credit Enhancements

1 tape

Mortgage Insurance Coverage

1 tape

Summary Trial Balances

4 diskettes; 6 hard copy reports

Consolidated Financial Statements

1 diskette, 1 hard copy reports

Alternative Collateral Off-Line Product

1 diskette, 1 hard copy report, 1
agreement

Prospectuses -- REMICs

44 Offering Circulars (hard copies) and
5 diskettes

Prospectuses — GMS Purchases

47 Offering Circulars (hard copies)

MF Secured Transactions

Collateral imbedded in Mortgage Data

Mortgages

Amortization of Sold Portfolio and Retained

2 diskettes

Preferred Stock — Minority Interest

1 hard copy report

Reconciliation Items

Included where applicable

HPI Data

7 tapes

Table 24: Summary of Report: Freddie Mac Second Quarter 1997 Data Submission

Not surprisingly, OFHEO' s first application of the Data Warehouse to a huge volume of
datafiles resulted in a substantial number of trandation errors. Those errors arose
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principally from OFHEQ'’ s unfamiliarity with Freddie Mac data file structures and business
rules, asillustrated by the following examples:

OFHEO applied an incorrect business rule and therefore looked to the wrong field to
identify the margin on an instrument. Such a data error has the potential to change
stress test results by more than a billion dollars.

OFHEO picked up the wrong amortization term, again by looking to the wrong data
field.

While Freddie Mac provided OFHEO with business rules to determine the correct
mortgage insurance coverage amounts, OFHEO included its own business rules, which
misrepresented the actual amount of coverage.

OFHEQO relied on the wrong field to identify the underwriting type for multifamily
mortgages and, as a result, applied the wrong multifamily default model to many
multifamily mortgages.

To our knowledge, OFHEO relied on certain data files to create starting positions,
despite our cautioning OFHEO that the requested files were not suitable for OFHEO's
modeling purposes and our providing alternative data files that were suitable for
OFHEQO' s purposes.

Errors such as these seriously impair the accuracy and reliability of the application of the
stress test and could result in substantia errors in the calculation of the risk-based capital
requirement. These errors could be prevented by changing the format in which OFHEO
requires the Enterprises to submit data, whether or not OFHEO uses its own infrastructure
to apply the stress test.

The cash flow component

NPR2 does not fully specify the cash flow component of the Research Systems
Environment. However, we do agree with the principle that seemsto underlieit:
modeling the contractual terms or actual characteristics, or making reasonable
simplifications. We discuss below issues that arise both from what is proposed and from
what we understand about some aspects of OFHEQ' s cash flow components that are not
included in the proposed regulation.

Freddie Mac, like other large financial ingtitutions, has undertaken extensive effortsto
build cash flow and accounting systems. We have relied on those systems to forecast
earnings, to analyze the risk and rewards of possible transactions and to conduct internal
stress tests. We enhance those systems continually to incorporate changes in the business,
markets and technology. Accuracy in cash flows s critical to Freddie Mac in each of these
applications.

However, any cash flow system for a complex business necessarily makes trade-offs
between literal application of contractua terms and practical smplifications.

We describe below some of the smplifications incorporated into OFHEO' s cash flow
component of the Research System Environment that Freddie Mac believes
inappropriately reduce the accuracy of the application of the stress test, where Freddie
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Infrastructure

Mac would have to adjust our systems to less accurately capture the contractual termsto
replicate OFHEQ' sinfrastructure.*®

Remittance cycles

Section 3.9.1.3.1 describes OFHEQO' s cash flow system as modeling only two of Freddie
Mac's three principa remittance cycles.

ARM cash flows
Section 3.9.1.3.3.1 describes OFHEQO' s cash flow systems as modeling ARM cash flows

asif they all adjust annually and asif they al had the same margins and caps. This

approach fails to capture the impact of a substantial volume of ARM products that adjust
monthly or every six months and that have different margins and caps, resulting in extra
income to the Enterprises.

Use of end of month balances

OFHEQ's cash flow system uses end-of-month figures as the basis for issuing new debt or
purchasing new investment, and ignores the timing of payments within the month.”® This

simplification misses substantial income and expenses over the ten-year period and

significantly understates debt expense.

Mortgage credit enhancements

Perhaps the most significant mismeasurement of risk could occur as a result of how
OFHEQ' s system models cash flows on mortgage credit enhancements. Thereis no

inherent reason to treat credit enhancements in a manner different from that of any other
contractual cash flow.

OFHEO described its decision to simplify as follows:

A threshold issue for OFHEO was whether to track and model each
credit enhancement with the loan or pool to which it relates or to use
some level of aggregation for credit enhancements to increase modeling
efficiency. Tracking and modeling each individual credit enhancement
agreement with the particular loan or pool to which it is related would
yield the most precise estimate of the value and behavior for credit
enhancements, but would make the model very complex. Aggregating
credit enhancements for efficiency in modeling, on the other hand, gives
rise to “cross support,” which overestimates the amount of credit
enhancements that would actualy be used to offset losses... The
approach adopted by OFHEOQ strikes a balance between the benefits of
smplicity and efficiency and the benefits of precison while imposing
minimal regulatory burden. By estimating the coverage provided by
each type of credit enhancement on the basis of loan groups, tracking

428

We aso note a contrary example: the treatment of bi-weekly mortgages, which OFHEO’s
infrastructure models explicitly, despite the small volume of such mortgages. See NPR2 § 3.9.1.3.2.

Simplification is appropriate because of the minimal impact on overall accuracy.
9 NPR2 §§ 3.10.3.1(b), ().
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credit enhancements for each loan group can be accomplished
efficiently. The large number of loan groups used by the stress test
minimizes cross support between different types of credit enhancements,
loans, and time periods.*

Shortcomings of OFHEQO' s smplification of credit enhancement cash flows include the
following:

OFHEQ' s approach provides an Enterprise with the benefit of some cross support to
which it is not entitled under the contractual terms of the credit enhancements. This
overly favorable treatment misrepresents the Enterprises’ risks. Similarly, OFHEO's
approach fails to provide the benefit of some cross support or overlapping coverage to
which the Enterpriseis entitled. These effects are substantial, and one could not
reasonably rely on those effects somehow to balance out.

NPR2 states that credit enhancement expiration dates are arequired piece of datafor
modeling,”* but OFHEQO' s cash flow systems apparently ignore the effect of such
dates. This omission could overstate the benefits the Enterprises are entitled to
receive from credit enhancement contracts having expiration dates.

OFHEOQO's level of aggregation prevents its infrastructure from having the capability to
track relevant mortgage balances, creating an impediment to modeling the cash flows
necessary to project balances consistent with the contractual terms of credit
enhancements that have caps that may increase over time (e.g., spread accounts).*

OFHEQ'sinfrastructure is unable to apply the stress test specifications accurately in
cases where there is more than one layer of credit enhancement. In such cases, al
credit enhancements receive the credit rating of the primary credit enhancement
provider.*® In the example of aloan covered by primary mortgage insurance and
recourse, the counterparty credit risk for both credit enhancements is assessed at the
rating of the primary mortgage insurer. The recourse provider islikely to have a
different credit rating than that of the mortgage insurer since many seller/servicers are
not rated by nationally recognized rating agencies and would receive BBB
counterparty credit risk treatment.

OFHEOQO’ s ssimplification accommodates only those credit enhancements where a third
party assumes credit losses up to some pre-set point and Freddie Mac assumes the
balance of losses. Freddie Mac has recently entered into credit enhancement contracts
that have different structures and cannot be accommodated within that simplification.

In contrast, Freddie Mac has concluded that the complexity necessary to explicitly model
the contractual terms of credit enhancementsis fully justified by the need to assess
accurately the value of mortgage credit enhancements. More than 30 percent of our
portfolio is credit-enhanced beyond primary mortgage insurance. Accordingly, Freddie

014, at 18152.
“d. at §3.7.2.
*2|d. at §3.7.3.2.3.
“B1d. at §3.7.2.2.
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Mac has made the investment necessary to build the capability to model mortgage credit
enhancements at the loan level and employs that methodology in itsinternal assessment of
capital adequacy.

In sum, NPR2 does not fully describe the cash flow infrastructure component of OFHEO's
Research Systems Environment, but many of the specifications of which we are aware
simplify cash flows in ways that we believe provide an insufficient level of accuracy to the
application of the stresstest. Thisis not an unexpected result for the first external test of
the cash flow component of OFHEQO' s Research Systems Environment. The level of
accuracy we have been able to maintain in our systems owes much to the years of

quarterly testing of forecasts against actual results.

The financial reports component

NPR2 does not fully describe OFHEQO' s financial reports infrastructure. However, we are
in agreement with the basic structure of generating 120 monthly pro forma financia
statements for each scenario.” We aso are in agreement with the basic principle of
making use of GAAP to the extent applicable, reasonably adapted to apply in a stress
test.”® We have some comments, however, on several aspects of OFHEO' s financial
statement infrastructure, asit is described in the proposal.

Mark-to-market accounting effects

Under GAAP, the Enterprises are required to value available-for-sale (AFS) investments
on the balance sheet at market value.*® The excess (or shortfall) of the market value
relative to historical cost isan unrealized gain (loss) that is recorded in other
comprehensive income (OCI), a component of stockholder’s equity that is not included in
core or total capital. Under GAAP, debt used to purchase the AFS investments is not
valued at market value on the balance-sheet the asset and associated debt are not treated
symmetricaly.

Thisis an instance in which GAAP cannot directly be applied, becauseit is not possible to
forecast mark-to-market adjustments over the stress period. Any attempt to model market
values of financial instruments (and the associated effects on retained earnings, OCI and
capital) over the stress period would be arbitrary and unreliable.

Accordingly, we agree generally with OFHEO' s proposed approach of backing out the
effects of the mark-to-market accounting; unrealized gains or losses do not accurately
reflect changes in the economic risks borne by the Enterprises. The value of such gains
and losses measured under GAAP excludes the offsetting change in value of debt used to
fund the purchase of the AFS asset, and thereby misstates the effect on the Enterprise’s
risk. Further, changesin market value of the asset are irrelevant in terms of cash flows if
the Enterprise holds the asset to maturity.

™ Seeid. at §3.10.3.6(d).

% 4T0 the extent applicable, the stress test makes use of Generally Accepted Accounting Principles
(GAAP).” Id. at 18097.

% Statement of Financial Accounting Standard 115 (“FAS 115”) of the Financial Accounting Standards
Board.
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However, Section 3.10.3.6.2(1) proposes that these unrealized gains (losses) be charged
to pro forma income in the first month of the stress period. That treatment would increase
(decrease) retained earnings and total capital in all monthly pro forma balance sheets over
the stress period. This treatment isinconsistent with NPR2' s proposed assumption that all
investments are treated as held to maturity because, as stated above, market gains or
losses do not affect cash flows when an asset is held to maturity.

The proposed treatment also distorts the assessment of an Enterprise’ s starting position
and required capital. The proposed treatment, which excludes the gain (loss) from the
starting position but includes it in the stress period capital balances, incorrectly assumes
that the gain (loss) occurred during the stress period as opposed to before the stress
period. This false assumption leads to incorrect assessment of the amount of capital lost
by the Enterprise during the stress period, and hence to incorrect assessment of the
Enterprise’ s required capital .

We believe that a better way to back out the mark-to-market accounting effects would be
by treating AFS assets in the stress test as held to maturity. The starting position balance
sheet should be adjusted at the start of the stress test to include AFS assets at (amortized)
historical cost. Any unamortized premiums or discounts associated with these assets
should be amortized over the stress period just as if the assets were held to maturity.

NPR2 is silent on issues related to Financial Accounting Standard (FAS) 133, which will
significantly change GAAP when it becomes effective (for calendar year companies) on
January 1, 2001.*" However, we believe that same type of treatment ought to apply.
That is, because one cannot project mark-to-market values throughout the stress period,
the mark-to-market effects of FAS 133 should be backed out as an adjustment to the
starting balance sheet.

Such treatment would be fully consistent with relating capital to risk. Market gains and
losses on derivatives reflect changes in the cash flows that the market expects to be
generated by the derivatives. However, the market’ s expectations for these cash flows
(and for interest rates and other economic variables) generally will be vastly different from
the cash flows and economic assumptions generated in the stresstest. Therefore, market
valuations give a distorted picture of the risk and value of derivatives in the stress test
economy.

In contrast to market values, amortization and cash flows from financia instruments
generally can be forecasted readily, given the assumptions for interest rates already made
in the stresstest. The use of (amortized) historical cost and pro forma cash flows
provides a basis for allocating the risks and benefits of derivatives and other financial
instruments in amanner that is objective, verifiable and consistent with the economic
scenarios posed in the stress test.

7 Under FAS 133, all derivative securities (e.0., swaps, swaptions, options, short sales, etc.) held by an
Enterprise will be marked-to-market on the balance sheet. The offset to these mark-to-market adjustments
will be recorded either in (1) another asset or liability, (2) other comprehensive income (similar to the
treatment of unrealized gains and losses on available for sale assets, described above) or (3) net income
(and hence retained earnings and total capital). Which of these three possibilities applies to any given
derivative is determined by strict rules defined in FAS 133.
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Because of these facts, mark-to-market adjustments under FAS 133 should be treated in
the stress test in a manner that focuses the assessment of capital adequacy on the cash
flow effects of financial instruments rather than their market value fluctuations. The stress
test should retain the treatment of derivatives and other financial instruments required
under GAAP as it existed before FAS 133. Mark-to-market gains and losses recorded in
the starting position balance sheet (i.e., in amounts shown for assets, liabilities, other
comprehensive income, and retained earnings) should be eliminated when calculating the
starting position for the stress test.*® Similarly, no forecasts of mark-to-market
fluctuations should be included in pro forma income over the stress period.

Low-income housing tax credits

Low-income housing tax credit investments provide a substantial vehicle for facilitating
affordable housing. However, section 3.10.3.6.2(3) assumes that Enterprises would
maintain constant levels of investments in low-income housing tax credits, and so would
continue to fund the investment with debt for the entire ten-year stress period. Thisis
inconsistent with reasonable business judgment and could create a strong disincentive for
the Enterprises to make such investments. A better approach would be to convert low-
income tax credit investments to cash when Enterprises begin to show net |osses, to reflect
the fact that the tax benefits associated with such investments are eliminated.

End of month balances.

The proposal would base the issuance of new debt or new investments on the balances at
the end of amonth, and “[t]iming or sources and uses of cash within each month are
ignored.” A better approach would be to use average balances.

Allowances for loan losses during stress period.

While allowance for loan losses count as part of total capital and so are important to
determining an Enterprise’ stotal capital level, allowances for loan losses have no impact
within the stress period, other than to play a part in determining the amount of stress
period income taxes. We note also that OFHEO' sfinancia statement infrastructure
allocates the allowances between single-family and multifamily, in a manner not described
in section 3.10.3.3, and that treatment creates a large effect on the determination of stress
period income taxes. Thisis a needless complication that creates some distortion of the
relationship between capital and risk.

438 Alternatively, the same effect can be obtained without adjusting the starting position total capital if the
calculation of “adjusted capital” is changed appropriately.
9 NPR2 § 3.10.3.1(b)(C).
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Options

Based on both the description of OFHEO' s Research Systems Environment included in
NPR2 and on OFHEQ' s application of the proposed stress test to Freddie Mac for the
second quarter of 1997, Freddie Mac believes that OFHEQO'’ s Research Systems
Environment would not be sufficiently accurate, predictable and timely to make a final
regulation operationally workable in the near term.

One option would be for OFHEO to upgrade, test and fully document its current
infrastructure systems to meet production-quality standards. Based on our experience
attempting to replicate OFHEO' s published stress test results for the second quarter of
1997 and our experience in developing similar systems, we believe this process would take
severa yearsto accomplish. Moreover, we believe this approach would necessitate full
specification of the infrastructure in the regulation, subject to notice and comment
rulemaking.

A second option would be to adapt existing, production-quality Enterprise systems that
perform comparable functions (e.g., forecasting earnings). The Enterprises would use
these systems to apply the risk-based capital stress test, subject to strict, verifiable
performance standards and any other necessary specifications.”® We would expect that
process could be accomplished within ayear. OFHEO could specify key requirements of
the infrastructure now. Asits systems develop, OFHEO could consider whether its
regulatory needs would be better met by specifying more of the infrastructure. We believe
this option would enable the Director to implement an operationally workable fina
regulation in a reasonably short time frame.

Under either option, we would recommend that OFHEO eliminate the need to perform
data file trandations by requiring the Enterprises to report their data files in a standardized
format that OFHEO specifies, a call-report-like approach modeled after the approach
federal banking regulatory agencies use.*** The Enterprises should then respond by
providing the Enterprise’s best representation of the data, subject to an officer’s
declaration.*? The integrity of the data can be verified by examination.

We discuss below some aspects of how the second option might be applied.
Cash flow component standards

OFHEOQ could establish accuracy standards for Enterprise cash flow systems used to apply
thetest. For example:

“0 Ths alternative solution would place the burden and responsibility for producing quarterly stress test
results on the Enterprises, subject to OFHEQ' s standards for accuracy, further subject to OFHEO's
examination, verification and oversight. We note that the Farm Credit Administration has proposed this
approach in its implementation of a similar risk-based capital test. Farm Credit Administration, Proposed
Risk-Based Capital Requirements, 64 Fed. Reg. 61740-64 (Nov. 12, 1999).

“! See FFIEC Call Report Instructions (www.ffiec.gov).

“2 T0 the extent that OFHEO needed additional data for research purposes, we would recommend that
OFHEO request it outside of the quarterly risk-based capital process.
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An Enterprise cash flow system must generate cash flows consistent with contractual
terms and actual characteristics, or use reasonable ssmplifications.

Any such simplification must be well-documented and consistent with those used
within the Enterprise for comparable purposes to support the Enterprise’s
management decisions or other internal processes (e.g., forecasting earnings).

In the event OFHEQO determines to include any additional, specific instructions for
projecting cash flows, those instructions should be cast as setting a minimum level of
disaggregation (i.e., they should allow the Enterprises to apply the stresstest at a more
detailed, accurate level.)

Financial reports component standards

OFHEO could establish standards for Enterprise financial report systems used to apply the
risk-based capital stresstest. For example:

An Enterprise financia report system must be consistent with GAAP to the extent
applicable, reasonably adapted to apply to produce pro forma financial statements.

Such adaptations must be consistent with those used for comparable Enterprise
puUrposes.

We aso recommend that, whichever approach OFHEO €lects to take, OFHEOQ include
specific provisions consistent with the discussion above providing that:

Mark-to-market accounting treatment should be backed out.

L ow-income housing tax credits should be converted to cash as soon as earnings go
negative.

New debt or investments are to be based on average monthly balances.

If OFHEO determines that differencesin stress period accounting could result in marked
differences in the impact of the stress test on the two Enterprises, OFHEO should
incorporate specific instructions into the regulation.

Procedures

Under this second option, OFHEO could require that an Enterprise’ s infrastructure be
well-documented, subject to internal controls and easily auditable. Even before OFHEO
issues afinal regulation, OFHEO can assess whether the Enterprises’ infrastructure
systems meet appropriate standards by, for example, comparing forecasts against actual
outcomes. Also, the Enterprises should be required to report quarterly documentation of
changes in their infrastructure systems used to apply the stress test to ensure that OFHEO
is able to examine any changes in order to determine possible impact on its accuracy and
appropriateness for applying the risk-based capital stress test.

OFHEO aso can compare stress test results generated using OFHEO’ s Research Systems
Environment against results generated using an Enterprise’ s infrastructure and determine
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the sources of differences.*® If OFHEO determined that an Enterprise had incorrectly
applied a stress test specification, it could make an adjustment based on OFHEO' s stress
test results. Even if OFHEO' s Research Systems Environment were not yet up to
production standards, it would still be a valuable and significant means of examining
Enterprise results.

OFHEO also might look to the one-year transition period as an opportunity to further
examine and verify the adequacy of both Enterprises’ application of the stress test using
their own infrastructures. If that examination suggests that additional specifications are
required to ensure that the Enterprises’ infrastructures were suitable for applying the stress
test, the one-year transition period would provide an opportunity to address those
additiona specifications.

Findly, al reports to OFHEO are accompanied by an officer declaration declaring that the
report is true and correct to the best of the officer’ s knowledge and belief, a declaration
that is not taken lightly.

Internal models

We are aware that OFHEO has rejected an “internal models’ approach.** The
fundamental difference between the aternative approach above and the “internal models”
approach is the difference in who controls the stress test — the unshaded boxesin
OFHEO'sillustration.*® Under the internal models approach, each Enterprise develops its
own stresstest.  Under the alternative approach, OFHEO develops a single stress test
which is applied to both Enterprises.

As OFHEO observes, if an Enterprise controls the specifications of the stress test the
Enterprise would have broad discretion to determine the level of capital it was required to
maintain in relation to itsrisk. The two Enterprises, therefore, could be subject to
significantly different stress tests and capital standards. Moreover, the stress tests would
be non-public and would not be subject to a notice and comment rulemaking.**

In contrast, under either of the infrastructure options described above, OFHEO would
specify asingle stress test in the regulation, subject to public notice and comment
rulemaking. The capital standard for the two Enterprises would apply an identical
relationship between capital and risk. Neither Enterprise would have discretion to change
the stress test specifications, thereby changing its capital requirement.

The use of the Enterprises’ infrastructures does not present the same problems as the
Enterprises using their own stress tests. The infrastructure — the shaded boxesin

“3 For example, if OFHEO' s cash flows for monthly adjusting ARMs differed from those of the
Enterprise, the difference would be a compliance prablem if it arose from the Enterprise applying the
wrong default coefficient, but would indicate the Enterprise was reaching a higher degree of accuracy if
the difference resulted from the Enterprise adjusting the interest rate monthly and OFHEO adjusting the
rate annually. We would expect that, over time, such differencesin levels of accuracy would diminish.
“* NPR2 at 18087.

“S Exhibit 4.

“® NPR2 at 18087.
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OFHEO's illustration*” — principally involve calculations and can be evaluated by
examination as to accuracy. The stresstest will be properly applied as long as OFHEO
sets high standards for accuracy and ensures that the Enterprises meet them. Accurate
infrastructure will apply the stress test according to its specifications, and will not change
the stress test’ s correlation of capital to risk. To the extent that OFHEO identifies any
infrastructure choice or convention that could have an impact on the relation of capital to
risk, OFHEO should incorporate specific instructions into the regulation.

Exhibit 5 compares the three approaches.

OFHEO OFHEO Verifies Internal Models
Builds Enterprise Approach OFHEO
Infrastructure Infrastructure Rejected
Does OFHEO Develop Yes Yes No
Stress Test Models?
Is Stress Test Publicly Yes Yes No
Available?
Is Stress Test Yes Yes No
Specified in a
Regulation and
Subject to Notice and
Comment?
Does OFHEO Control Yes Yes No
Changes to Stress
Test Models?
Are Both Enterprises Yes Yes No
Subject to the Same
Stress Test?

Exhibit 5: Comparison of Risk-Based Capital Approaches

Conclusion

Infrastructure obstacles to operational workability could delay substantially afinal risk-
based capital regulation. A final regulation would be operationally unworkable if the
infrastructure for applying it were not accurate, predictable and timely. Asan alternative
to waiting to bring the devel opment infrastructure embodied in the Research Systems
Environment up to production standards, OFHEO could place the burden of maintaining
infrastructure systems and applying them quarterly on the Enterprises, subject to OFHEO
examination and accuracy standards. Freddie Mac has developed and refined our
infrastructure of highly sophisticated, fully operational accounting and cash flow systems
by using them in a production capacity to generate information upon which Freddie Mac's
management relies in making decisions about business operations. The performance of
comparable applications of those systems have been tested against actua outcomes for
years. An approach that makes use of Enterprise infrastructure systems would benefit
from the high standards of accuracy and reliability already in place.

47 Exhibit 4.
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By contrast, OFHEO’ s Research Systems Environment has been used to apply the stress
test to the Enterprises on only two occasions. As one might expect, it had very limited
success. To achieve production-quality accuracy, substantial testing, retesting and
documentation is necessary.

Adopting this aternative would not preclude OFHEO’ s continuing development of its
infrastructure. OFHEO could specify key requirements of the infrastructure now. As
OFHEQO' s systems develop, OFHEO could reconsider whether its regulatory needs would
be better served by specifying more of the infrastructure.

We recognize that this alternative would place substantial requirements on the Enterprises
to ensure that their systems accurately apply OFHEO' s stress test. We believe that the
accuracy of that application can be readily verified through OFHEO' s examinations. We
are committed to the implementation of arisk-based captial standard, and we believe this
approach would enable the Director to implement an operationally workable fina
regulation in a reasonably short time frame.
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V. Procedures

Freddie Mac has commented to this point on the stress test components and infrastructure
set forth in NPR2. In the following sections, we focus on the procedures that OFHEO
will use to classify the Enterprises under the stresstest. We present our comments in six
sections, which address, respectively, the following topics: the reporting and classification
process, treatment of new activities, anomalies in stress test results, amendments to the
regulation, reporting procedures and transition-period issues.
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A. Reporting and Classification

The proposal does not fully specify the process to be used by OFHEO in making a
quarterly capital classification for the Enterprises. Given Freddie Mac's experience to
date, however, it appears that OFHEO contemplates a process in which: (1) the
Enterprises report data to OFHEQ; (2) OFHEO applies the stress test and reports the
result to the Enterprises; (3) OFHEO and the Enterprises then seek to reconcile results.
The stress test applied by OFHEO to the Enterprises’ second quarter 1997 book of
business demonstrated that this process is not operationally workable. The reconciliation
process proved to be time-consuming, inefficient and unnecessarily focused on issues that
bear little or no relationship to the Enterprises’ safety and soundness. Freddie Mac
recommends that OFHEO adopt the approach used under the minimum capital rule.
Under that process, the Enterprises would be required to report stress test results and risk-
based capital calculationsin their quarterly reports to OFHEO, and OFHEO would
classify the Enterprises based on those reports, unless OFHEO determines that the
Enterprise has made an error, or otherwise failed to apply the regulation correctly.
Furthermore, Freddie Mac recommends that the final regulation provide OFHEO with
discretion to classify an Enterprise as adequately capitalized if the Enterprise meetsits
minimum capital requirement and quickly remedies afailure to meet risk-based capital
requirement.

Background

The central am of the risk-based capital regulation is to ensure the safety and soundness
of the Enterprises by assuring that the Enterprises hold sufficient capital to withstand ten
years of severely adverse economic conditions. Although described only in genera terms
in the Act and the proposed regulation, the process that OFHEO employs in applying the
stress test will determine in large part whether the regulation is a workable and effective
regulatory tool. This process lies at the heart of the effectiveness of the regulation.

For the risk-based capital regulation to be effective, the reporting and classification
procedures must produce accurate and timely results in which both the Enterprises and
OFHEO can have confidence. A process that is accurate, predictable and timely — in
short, a process that is operationally workable — is essential to ensuring that the
Enterprises and OFHEO can take prompt corrective action should the need ever arise. By
contrast, a process that is time-consuming and inefficient, and that compels the Enterprises
and OFHEO to spend inordinate time reconciling and adjusting items that have no rea
regulatory significance, is bound to frustrate the goal of prompt classification and prompt
corrective action.

Despite the importance of reporting and classification issues to the workability of the
regulation, the Act merely suggests the procedure by which OFHEO will make a quarterly
capital classification for the Enterprises. It provides, of course, that the Director shall
classify the Enterprises on a quarterly basis,*® that OFHEO must afford the Enterprises

“8 The Act § 1364(c).
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notice and an opportunity to respond to OFHEQ’ s proposed classification,*” that the
Enterprises can submit “any relevant information” to OFHEO for consideration prior to a
final classfication,*® and that a classification other than “ adequately capitalized” triggers
mandatory and discretionary prompt corrective measures.”® It also authorizes the
Enterprises to seek judicial review of OFHEQO' s quarterly determinations.*?

The Act does not specify, however, either the content, form, or timing of reports that the
Enterprises must submit in order to enable OFHEO to make its quarterly classification.
Nor does it specify how the quarterly classification isinitiated.

Proposal

The proposal contains only two provisions™ that address the reporting and classification
process. Neither significantly clarifies or supplements the framework set forth in the Act.
NPR1, as amended by NPR2,** requires the Enterprises to submit quarterly risk-based
capita reports that contain “information identified by OFHEO in written instructions to
each enterprise.”** Following receipt of the Enterprise’ s risk-based capital reports,
OFHEO has 60 days to notify the Enterprise of its proposed capital classification.”
Following receipt of OFHEQ's proposed classification, an Enterprise has 30 days in which
to respond by submitting information to OFHEO.*’” At the conclusion of the response
period, OFHEO has 30 daysin which to issueits fina classification decision.*®

NPR2 leaves severa important elements of the reporting and classification process
unspecified, including the content, form and timing of reports that the Enterprises must
submit in order to enable OFHEO to make its quarterly classification, and how the
reporting processisinitiated. The proposed regulation appears to contemplate a process
in which Freddie Mac submits data to OFHEO, which would then apply the test, provide
notice to the Enterprise of the outcome, and then reconcile differences with each
Enterprise during the response period. This processis not set forth in NPR2 in explicit
terms. However, in the second quarter 1997 test run OFHEO required the Enterprises to
report datafilesto it; OFHEO used those data files to apply the stress test to the
Enterprises;, OFHEO provided the Enterprises with its stress test results; and the

“91d. at § 1368(a)-(C).

*01d. at § 1368(d).

®11d. at 88 1365, 1366.

®21d. at §1369(b).

3 NPR2 §§ 1750.12 and 1750.21.

“*** NPR2 modifies the Procedure and Timi ng provision proposed in NPR1. Id. at 29620. NPR1 states: (a)
Each Enterprise shall file with the Director a risk-based capital report each quarter, or at such other times
asthe Director requires. The report shall contain information identified by OFHEO in written
instructions to each Enterprise, including, but not limited to: (1) al data required to implement the risk-
based capital test, and (2) such other information as may be required by the Director. NPR2 amends
subsection (a) by omitting subsection (a)(1)’ s requirement that Freddie Mac submit the underlying data.
Id. at 18218.

4.

0 1d. at § 1750(b)(1).

®71d. at § 1750(b)(2).

*%1d. at § 1750.21.
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Enterprises and OFHEO worked together to reconcile the outcome. Notably, the goal of
reconciliation has not been accomplished.**

That processisin contrast to the process currently used by OFHEO to determine the
Enterprises minimum capital requirement. The minimum capital reporting process calls
for the Enterprises to provide OFHEO not just with aggregated data, but with a proposed
minimum capital requirement and a recommendation as to any overage or shortfall.
OFHEO then scrutinizes the report and issuesiits final classification. *®°

Although the specifics of the reporting and classification process are not specified in either
the Act or NPR2, Freddie Mac has now participated in one complete dry run of the
proposal (including both the proposed stress test and the apparently contemplated
process) and will comment not only on the elements of the process explicitly specified in
the proposal but also on what isimplied and what Freddie Mac understands to be the
process contemplated by OFHEO.

Discussion

Freddie Mac’ s experience suggests that the process employed to date, and apparently
contemplated by the proposed regulation, is not practicable. Replication of OFHEO stress
test results has been elusive and the reconciliation process has been sow. OFHEO and the
Enterprises have become mired in tedious and painstaking micro-reconciliation procedures
that focus on how various instrument-level data were aggregated or sorted for modeling
purposes. The process has absorbed significant capacity and drained substantial resources
at both Enterprises and at OFHEO. The delay and difficulty involved in replicating
OFHEQ ' s results have cast substantial doubt on the viability of the proposed test as an
effective regulatory tool, and Freddie Mac believes that continuing the present course
under the final rule would be unwise and that several negative consequences would result.
Timing

First, under the current process, OFHEO almost certainly will not be able to discharge its
statutory duty to classify the Enterprises within any timeframe consistent with the goal of
supervision and prompt corrective action. To the contrary, OFHEO will be required to
reduce significantly the time required to apply the stress test to the Enterprises and to
reconcile results with them even if it adopts the more modest goal of classifying the
Enterprisestwice ayear. Asitis, the process specified in NPR2 contemplates that a final
classification may not be rendered until 150 days after the close of the quarter: 30 days

from the end of the quarter for Freddie Mac to submit its reports,*" 60 days for OFHEO
to notice its proposed classification,” 30 days for the Enterprises to respond,*® and 30

9 A\lthough OFHEO has published results for both third quarter 1996 and second quarter 1997, OFHEO
and the Enterprises have not attempted to reconcile the third quarter 1996 results.
0 See 12 CFR. §1750.3.

41 NPR1 at 29620.
462 |d

483 4.
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days for OFHEO to make its final classification determination.”® These requirements are
graphically represented in Exhibit 6.

150 days

Risk-Based
and Minimum
Capital Reports
Due

30 days

End of —
Quarter

§ 1750.12(b) (NPR1) § 1750.21(b)(1) (NPR2) §175021(0)2) (NPR2)  § 1750.21()(3) (NPR2)

Exhibit 6: The Capital Classification Process

If experienceis any guide, the reconciliation process will place even more drag on this
timeline, rendering it very likely that OFHEO will not be able to produce a fina
classification of the Enterprises until at least sx months after the quarter ends and perhaps
significantly longer.

Moreover, after afinal classification, an undercapitalized institution has 45 days to submit
acapital plan to OFHEO,"® which then has 30 days to approve or disapprove the plan.*®
If the plan is disapproved, an Enterprise is required to resubmit a proposal within 30
days.®" Thus, the corrective action process may not be complete until 75 or 105 days
after afinal classification. In theory, then, corrective action might not be implemented
until 265 days after the close of the quarter or longer.

This result is wholly inconsistent with the goal of prompt corrective action that underlies
the Act. The very goal of this regulatory processis to assure early warning and foster
prompt and voluntary remediation. A process that requires 150 days (or more) to produce
an accurate fina classification undermines that goal. Indeed, few, if any, regulatory
benefits flow from taking “prompt” corrective action six to nine months after the close of
aquarter. Moreover, it isfar from clear what regulatory significance OFHEQO' s capital
classifications would have if they were generated on this schedule. Both Enterprises will
be able to state credibly that OFHEO' s capital classifications are based on obsolete and
stale financial data. And OFHEO would not have before it an agency record that
sufficiently reflects the Enterprises current book of business as to enable it to make
prudent judgments about what prompt corrective action mechanisms might be necessary.
Thus, the timing contemplated by the proposal, and OFHEQO' s implementation record to
date, strongly suggest that the interests of prompt corrective action will not be served
under the current system.

% NPR2 § 1750.21(b)(3).
> The Act § 1362(b).
*®1d. at § 1362(c).

*71d. at § 1362(d).

191



Freddie Mac Reporting and Classification

Accuracy

Second, as discussed in greater detail above, Freddie Mac’ s experience to date has shown
that OFHEQ' s stress test results have not been accurate. In reconciling the results for the
second quarter 1997 run, Freddie Mac and OFHEO have identified a multitude of
significant errorsin OFHEQ' s application of thetest. Thisis not surprising, given that the
systems necessary to model the Enterprises accurately take years to develop and perfect.
OFHEOQO's effort — athough commendable — still exhibits research-grade qualities.
Based on the record over the last two years, it isafair conclusion that OFHEO is years
away from developing the sophisticated infrastructure necessary to produce accurate test
results on atimely, predictable basis.

Credibility and enforceability

Third, the proposed process raises serious credibility and enforceability concerns. When
classifications that go final six monthsto ayear after the close of a quarter, are revealed to
contain a substantial number of errors, neither the Enterprises nor the public can have
confidence in the results. If the reconciliation problems experienced to date continue, the
validity of OFHEO' s test results could well be susceptible to legal challenge on any
number of grounds, including that the results are inaccurate, obsolete, and inconsi stent
with the Act or represent arbitrary agency action. Moreover, as detailed above in the
discussion on infrastructure, the proposed process is fraught with the potential for conflict
that is the antithesis of effective safety and soundness supervision. The process requires
OFHEO and the Enterprises to engage in difficult, time-consuming data aggregation and
data assembly reconciliation — issues that have no real regulatory significance and that are
largely unrelated to OFHEQ' s safety and soundness mandate.

Recommendation

The problems associated with the reporting and classification process contemplated by
NPR2 can be remedied easily. OFHEO should modify the reporting and classification
requirements to parallel the minimum capital requirement processes. It iscentra to this
recommendation that OFHEO in administering the test would require the Enterprisesto
report quarterly based on OFHEO-devel oped models and OFHEO-specified
infrastructure. The Enterprise reports would contain appropriate supporting and
documenta