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FY 2009 HECM Actuarial Review Executive Summary

Executive Summary

The U.S. Department of Housing and Urban DeveloprfiédD) provides reverse mortgage insurance
through the Home Equity Conversion Mortgage (HEQivhgram. HECM enables senior homeowners
to obtain additional income by accessing the equaitheir homes. The program began as a pilot
program in 1989 and became a permanent progra®oi@. 1Since 2003, the number of HECM
endorsements has been steadily growing due toasicrgly widespread product knowledge, lower
interest rates, higher home values, and higher HabD limits. Prior to fiscal year (FY) 2009, the
HECM program was part of the General Insurance KGhd The Federal Housing Administration
(FHA) Modernization Act within the Housing and Ecmnic Recovery Act of 2008 (HERA)noved all
new HECM program endorsements to the Mutual Mogdagurance (MMI) Fund effective in FY 2009.

The 1990 National Affordable Housing Act (NAHA) rded an independent annual actuarial study of
FHA’'s MMI Fund. In accordance with NAHA, an actunieview must also be conducted on HECM
books-of-business within the MMI Fund. This docuineports the estimated economic value of the
HECM FY 2009 book-of-business and forecasts fortfe2010 to FY 2016 insurance cohorts. Our
projections indicate that there are sufficient talpesources to meet the anticipated liabilitiesogiated
with the HECM portion of the MMI fund.

A. Statusof the HECM Portfolio

In order to assess the adequacy of the currentugune capital resources to meet estimated cagtoaut
requirements, we analyzed all HECM historical teraions and associated recoveries using loan-level
HECM data reported by HUD through June 30, 2008sd8 on this experience, we developed loan
termination models to estimate the relationshipveen HECM terminations and various economic and
loan-specific factors. We then estimated the futagh flows associated with the FY 2009 to FY 2016
books-of-business using various assumptions; imeduchacroeconomic forecasts from Global Insight,
Inc. and the expected HECM portfolio characterssgicovided by HUD.

Using these projections, we estimate the econoaligevof the HECM portion of the MMI fund at the
end of FY 2009 to be $909 million. We also esterifiat the economic value of the HECM portfoliol wil
continue to increase over time with the additiomeiv books-of-business and improvements in
forecasted economic conditions. The estimated@oanvalue at the end of FY 2016 is $19.8 billion.

The insurance-in-force (IIF) is expressed as ttad tnaximum claim amounts (MCA) of the active
portfolio. The MCA of each loan is the minimumtbé appraised value and FHA'’s loan limit at theetim
of origination. The MCA of all active insured laarepresents HUD’s maximum risk exposure to the
portfolio. As new endorsements are added to thiqtio, projected HECM IIF increases from $28.7
billion in FY 2009 to $162.9 billion in FY 2016. hé economic value of the HECM portfolio in the MMI
fund is projected to grow at a faster rate thanrieerance-in-force, representing an increasing cdt

the program’s present value to its insurance ngl éme. Table ES-1 provides the economic value,
MCA, and endorsements for FY 2009 to FY 2016.

! HERA was passed by the United States Congresslp24, 2008 and signed by President George W. Bushuly 30, 2008
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Table ES-1: Economic Value, Insurance-in-Force, Bimdiorsements
For FY 2009 to FY 2016 ($ Millions)

Economic
_ _ Value of Each
Fiscal | Economic |Insurance-in{ Volume of New | New Book-of- | Investment
Year® | Value Force® |Endorsements®| Business Income
2009 $909 $28,696 $29,053 $909 $0
2010 1,875 51,016 26,266 964 2
2011 3,629 70,830 25,247 1,718 36
2012 5,921 90,688 26,885 2,190 102
2013 8,827 109,980 29,212 2,745 162
2014 12,037 128,543 31,676 2,945 265
2015 15,739 146,137 34,829 3,322 380
2016 19,830 162,868 38,264 3,601 490

All values, except the volume of new endorsemersexpressed as of the end of the fiscal year.
Insurance-in-force is estimated as the sum of theimum claim amounts of the remaining insured loans
Projections provided by HUD. Endorsement amouekj®ected to decrease in FY 2010 and FY2011 difeto
house price depreciation projection and the discoation of the temporary increase in the FHA |barit.

wnh e

On September 23, 2009, HUD announced a 10 pereduattion in the principal limit factors for all Ina
originated in FY 2016. The announcement was made after the economie alalysis of this review
and the impact of the PLF reduction is not inclugethese estimates. The principal limit factor
reduction decreases the ratio of the amount dalréguity available to the MCA at origination, aisd
expected to reduce HUD's insurance risk. As altestith all other modeling assumptions held consta
the actual economic value of the FY 2010 book-dfibess is expected to be greater than the estimate
presented in this review.

B. Impact of Economic and L oan Factors

The projected economic value of the HECM portiothef MMI Fund depends on various economic and
loan-specific factors. These include the following

* House Price Appreciation: Impacts the recovery HéEeives on terminations and the rate at which
borrowers will refinance or move out of the propert

* One-year and ten-year Treasury interest rates:dhtpa growth rate of the loan balance and the
amount of equity available to the borrower at aragion?

* Mortality Rates: Impact loan terminations due torbwer’s death.

e Cash Draw Down Rates: Represents the speed at Whicbwers access the equity in their homes
over time, which impacts the growth rate of thenlbalance.

For this analysis, the near-term economic projestiased are from the Global Insight, Inc. Augu€i20
ten-year forecast, and the long-term projectioresige from Global Insight, Inc. June 2009 thirgay
forecast. Mortality rates are obtained from th&.Wecennial Life Table for 1999-2001 published!igy

2 Mortgagee letter 09-34, published on Septembe2@39.

3 According to the Principal Limit Factor (PLF) tabthe PLF increases with borrower age at originagind decreases with the
expected mortgage interest rate (with the excephianPLFs are the same for expected rate lessothequal to 5.5 percent
given a borrower age). It represents the ratith@fequity amount available to the borrower toNt@A at origination.
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Centers for Disease Control and Prevention (CDQQid4. Borrower cash draw rates are derived from
past HECM program experience with adjustments towat for the expected borrower characteristics of
future books-of-business.

The realized economic value will vary from this Rev's baseline estimates as the actual factorsatkevi
from the projections used. Therefore, we conduatednsitivity analysis to assess the impact ohgés
in these factors on the economic value of the HEg&ivtfolio. We examined the following scenarios:

e More Pessimistic House Price Forecast
e Interest Rate Upward Shock

e Interest Rate Downward Shock

e Less Pessimistic House Price Forecast
e Slower Mortality

» Faster Cash Draws

Table ES-2 presents the economic value under the dmse assumptions and the various alternative
scenarios. House price appreciation has the ngstisant impact on the economic value of the HECM
portfolio. For all insurance cohorts analyzed, ¢henomic value moves proportionally to house grice
All the scenarios examined in this Review estintageeconomic value of the MMI HECM portfolio to
increase in future years. This indicates thattahpesources will be sufficient to meet anticighte
liabilities. Furthermore, all of the scenarios astimated to result in a rising ratio of the eanitovalue

to insurance-in-force over the time frame of thigly.

Table ES-2: Economic Value for FY 2009 to FY 2016
Under Various Economic and Loan Scenarios ($ Milio

Economic Value
More I ncrease I nterest L ess
Pessimistic Rate Rate Pessimistic
Fiscal House Price| Upward | Downward [HousePrice| Slower [Faster Cash
Year® | BaseCase | Forecast Shock Shock Forecast | Mortality | Draws
2009 $909 $194 $531 $1,142 $1,684 $918 $994
2010 1,875 677 1,908 2,134 3,377 1,932 1,754
2011 3,629 2,408 3,635 3,900 5,321 3,739 3,306
2012 5,921 4,666 5,500 6,278 7,661 6,106 6,084
2013 8,827 7,538 8,395 9,195 10,614 9,114 9,371
2014 12,037 10,709 11,592 12,416 13,878 12,421 12,707
2015 15,739 14,369 15,280 16,129 17,638 16,208 16,197
2016 19,830 18,417 19,357 20,232 21,788 20,344 20,480

1. All values, except the volume of new endorsesjaare expressed as of the end of the fiscal year.

Lastly, it is important to note that the resultdlté analysis are sensitive to the interest rasesl for
discounting future cash flows. This Review utiizbe interest rates used by Federal agencies in
preparing their FY 2010 budget, as provided byQlfffice of Management and Budget. These interest
rates are projections of future economic conditiand they are lower than interest rates experieirced
most historical years of program experiefickaterest rate assumptions are critical to economiue

* The discount factors published by OMB for the FL@Budget are based on a relatively flat yield elassumption, reflecting
the current interest rate environment.
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calculations because of the time delay betweemgteiyments and ultimate recoveries to HUD when
most borrowers move and properties are sold. tlfr&uinterest rates are higher than those usdteset
calculations, then the actual economic value oHEE€M portfolio will be less than the estimatioreré,
given that all other modeling assumptions remaénsiime.
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Section |. Introduction

A. Implementation of NAHA and HERA

The 1990 National Affordable Housing Act (NAHA) rges an annual independent actuarial study of
the Federal Housing Administration’s (FHA) MutuabNgage Insurance (MMI) Fund. The review
should estimate the economic value of the MMI Findetermine whether the NAHA capital
requirements have been met. The review shouldesiBmate the capital ratio, which is defined by
NAHA as the ratio of the Fund’'s economic net wdtthis insurance-in-force (lIF). FHA has conducted
an actuarial review of the MMI Fund since 1990.

The FHA Modernization Act within the Housing andoEomic Recovery Act of 2008 (HERAnoved

all new endorsements for FHA's Home Equity Convardvliortgage (HECM) program from the General
Insurance (Gl) Fund to the MMI Fund starting ircdbyear (FY) 2009. Therefore, in accordance with
NAHA, an actuarial review must also be conductedH&TM books-of-business within the MMI Fund.
This document reports the estimated economic waflitee FY 2009 HECM book-of-business and
includes projections for FY 2010 to FY 2016 bookssosiness. This review also provides the HECM
portion of the economic net worth and IIF useddsess the overall MMI capital ratio. The analysis
utilizes historical loan performance data and etgueéuture HECM originations provided by the U.S.
Department of Housing and Urban Development (HWB)well as forecasts of future economic
conditions from Global Insight, Inc.

B. Program Overview

HUD provides reverse mortgage insurance throughtH€M program, which enables senior
homeowners to obtain additional income by accessiagquity in their homes. Since the inception of
the HECM program in 1989, HUD has insured more t5@® 000 reverse mortgages. To be eligible for a
HECM, a homeowner must be 62 years of age or oldere a low or zero outstanding mortgage balance,
and must have received HUD-approved reverse magtgagnseling to learn about the program. HECM
is available from HUD-approved lending institutions provides homeowners with cash payments or
credit lines secured by their home’s equity, argiir® no repayment as long as the borrower corgitme
live in the home and meet the HUD guidelines ompprty taxes, homeowners insurance, and property
maintenance. Borrowers use reverse mortgages&sscash for various reasons, including home
improvements, medical bills, paying off balancesgisting traditional mortgages, or for everyday

living.

The reverse mortgage insurance provided by HUDuginahe HECM program protects lenders from
losses due to non-repayment. When a loan ternsirgaie the loan balance is greater than the valtlesof
home, the lender can file a claim for the amourios$ up to the maximum claim amount (MCA), which
is defined as the minimum of the home’s appraisg¢desand the FHA loan limit at origination. A lemd
can also assign the mortgage note to HUD wherote lbalance reaches 98 percent of the MCA and be
reimbursed for the balance of the loan. When astggnment occurs, HUD switches from being the
insurer to the holder of the note and serviceddhe until termination. At loan termination, HURc
recover the loan balance including any interestuszt Without the loss protection provided by HUD
insurance, lenders would need to increase intesigss or reduce the amount of principal available a
closing to cover the additional financial risks @od$y reverse mortgages. Moreover, HUD insurance
protects borrowers from lenders’ failure to advafwels.

1 HERA was passed by the United States Congresslpi24, 2008 and signed by President George W. Bushuly 30, 2008.
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The unique characteristics of the HECM programudet

1. Maximum Claim Amount (MCA)

MCA is the minimum of the appraised value of thenleand the FHA loan limit at the time of
origination. It is the maximum HECM insurance oiahe lender can receive. The MCA is also used
to calculate the amount of initial equity availatdehe borrower. A borrower’s home can have an
appraised value that exceeds the MCA, but the ahwilequity HUD recognizes is capped by the
loan limit. The MCA is determined at originationdadioes not change over the life of the loan.
However, as a home appreciates over time, borrogegaraccess additional equity by refinancing. In
the event of termination, the entire net salesgeds of the homiean be used to pay off the
outstanding loan balance, regardless of whethemd»eémum claim amount was capped by the HUD
loan limit at origination.

2. Principal Limit and Principal Limit Factors (PLF)

HUD manages its insurance risk by limiting the petage of equity available to the borrower by
using the PLF. Conceptually, the PLF is similathte loan-to-value ratio applied to a traditional
mortgage. It represents the ratio of the amouimitél available equity to the MCA at origination
Table I-1 illustrates a selected number of PLFse PLF increases with the borrower’s age at
originatior? and decreases with the expected mortgage intatesfwith a floor of 5.5 percerit).

Table I-1: Selected Principal Limit Factdrs

Expected Borrower Age at Origination
M ortgage
Interest Rate 65 75 85
5.5% 0.649 0.732 0.819
7.0% 0.489 0.609 0.738
8.5% 0.369 0.503 0.660

The amount of equity available at origination i®¥m as the initial principal limit and is calculdte
as the product of the PLF and the MCA. Over thas® of the loan, the principal limit grows with
the mortgage interest, mortgage insurance premamehservice fee. Once the HECM unpaid loan
balance reaches the principal limit, no more cataiaces are available.

3. Payment Plan

HECM borrowers access the equity available to theoording to the payment plan they select.
Borrowers can change their payment at any timenduttie course of the loan as long as they have
not exhausted their principal limit. The paymeratns are:

* Tenure plan: a fixed monthly cash payment as lethe borrower stays in the home

* Term plan: a fixed monthly cash payment over aifpdonumber of years

e Line of credit: the ability to draw the remainingnfls in the account at any time

» Combination of line of credit and tenure or term

2 Net sales proceeds are the proceeds from sdfiengdme less all eligible transaction costs.

% For couples, the age of the younger borrowerésl s determine the corresponding PLF.

“ The expected mortgage interest rate is definedeasum of the ten-year interest rate at origimagind the lender’s margin for
variable rate loans and is defined as the fixedgage interest rate for fixed rate loans.

® Further information on the principal limit factcan be found in the Appendix of HUD's Interim ReftorCongress: Home
Equity Conversion Insurance Demonstration, Octdl980.
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4. Unpaid Principal Balance (UPB) and Loan Costs

HECM differs from other mortgage insurance prodadtst requires no repayment as long as the
borrower continues to live in the home and folldivs HUD guidelines on property maintenance and
real estate taxes and insurance. In generalpémeldalance continues to grow with borrower cash
draws, interest, premiums, and service fees Urgildan terminatel.Borrowers can choose between
a fixed or adjustable interest rate, and the aalplstrate can be adjusted annually or monthly.

The costs of a HECM can also be financed by adidfiam to the loan balance instead of paying for
them out-of-pocket. These costs include origimatees, closing costs, mortgage insurance
premiums, and annual servicing fees. The insurpremium is comprised of an upfront premium of
two percent of the MCA and an annual fee of hgleecent of the remaining mortgage balance.

5. Loan Terminations

HECM loans typically terminate because the borrogves, the borrower’s primary residence
changes, the HECM is refinanced, or the houselds ther reasons for loan termination include
when the borrower fails to pay property taxes anéowners insurance, or when the borrower fails to
follow HUD’s guidelines in maintaining the conditi@f the home. When the loan terminates, the
borrower is required to only pay back the curreanlbalance. If the proceeds from the sale of the
home exceed the loan balance, the borrower oreastentitled to the difference. If the proceeds
from the sale of the property are insufficient &y pff the entire outstanding loan balance and the
lender has not assigned the note, the lender leaa @laim for the shortfall, capped by the MCA.

The property is the only collateral for the loan,HUD cannot use the borrower’s other assets to
cover any shortfall (non-recourse).

6. Assignment and Recoveries

The assignment option is a unique feature of thEMEprogram. When the balance of a HECM
reaches 98 percent of the MCA, the lender can etmterminate the HUD insurance by assigning
the mortgage note. HUD will pay an assignmenincliai the full amount of the loan balance (up to
the MCA) and will continue to hold and service tiate until termination. During the note holding
period, the loan balance will continue to grow bgurring interest, premiums, and service fees.
Borrowers can continue to draw cash as long ak#rebalance is below the current principal limit.
At loan termination, the borrowers or their estatesrequired to repay HUD the minimum of the
loan balance and the net sales proceeds of the.home

C. FHA Policy Developments and Underwriting Changes

During FY 2009, FHA implemented several policy ches In this section, we focus on two major
changes in the HECM Program in FY 2009.

1. HECM for Purchase

HERA authorizes the use of HECM loan proceeds tol@se a principal residence. The maximum
claim amount for the HECM loan in this case isitiaimum of the property appraised value, the
sales price, or the FHA mortgage limit for a onmifg residenc€. HECM for Purchase borrowers

® Loan balance can also decrease or stay the sathe Borrowers have the option to make partiélilorepayment at any time
of the loan.
" FHA Mortgagee Letters 08-33 and 09-11 publishe@®otober 20, 2008 and March 27, 2009, respectively.
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are required to use cash on hand or cash fromatbeos liquidation of their assets for the monetary
investment required beyond the HECM proceeds.

Previously, borrowers who intended to use HECM eeals to pay off the balance of a newly
purchased home were required to first completértivesaction of the home purchase and then
originate a HECM loan in a separate closing. Téw policy allows the transaction to be processed
in a single closing, reducing the associated tretisacosts to borrowers. FHA has endorsed 178
HECM for Purchase loans from January 1, 2009 te B 2009. HECM for Purchase borrowers
tend to draw a larger portion of the available gipal limit than other HECM borrowers. About 70
percent of the HECM for Purchase loans took maae @0 percent of the principal limit within the
first month of closing.

2. Loan Limits

The HECM program had several loan limit changesnduFY 2009. Prior to legislative changes in
2008, the HECM program followed the FHA single-fanoan limits. The Economic Stimulus Act
of 2008 (ESA) temporarily increased the single-fgiridan limit to 125 percent of the area median
house pric&. However, this temporary increase did not apphe®oHECM Program and hence
HECI;/I loan limits in the beginning of FY 2009 remaghat 95 percent of the area median house
price:

Subsequently, the passage of HERA allowed the HE&Ye®ary to increase the HECM loan limit to a
national limit matching the GSE Conforming Loan liiof $417,000, effective November 6, 2008.
This did not include Alaska, Hawaii, Guam, or thiegih Islands, who had a loan limit of the
minimum of 115 percent of the area median housee@ind 150 percent of the GSE Conforming
Loan Limit ($625,500). HERA was followed by the Aritan Recovery and Reinvestment Act of
2009 (ARRAJ?, which mandated a temporary increase in the HE@ limit to $625,500
nationwide, effective February 17, 2009 through éeler 31, 2009.

With the increase in the FHA loan limit, more baveys with high-valued homes will originate a
HECM loan, and borrowers that were previously resd by the FHA loan limit can now access
more of their equity.

D. Current and Future M arket Environment

This section discusses the recent and projectekleta@nvironment and the implications for the
HECM program.

1. House Price Growth Rate

National average house price growth rate foredamts the end of FY 2009 to FY 2019 are obtained
from the Global Insight, Inc. August 2009 ten-y&aecast. The forecasts for FY 2020 and later are
obtained from the Global Insight, Inc. June 200&yttyear forecast. According to the forecast, the
annual average house price growth rate during FO9 29 projected to be negative 3.9 percent. The
housing market is expected to continue its decfirfeY 2010 with a negative 6.9 percent growth rate.
The highest four-quarter decline is also forecastdely 2010 with a negative 8.7 percent growth rate

8 with a floor of $271,150 and a ceiling of $729,78Rcept Alaska, Hawaii, Guam and the Virgin Iskand

9 with a floor of $200,160 and a ceiling of $362,7688cept Alaska, Hawaii, Guam and the Virgin Iskand

1 ARRA was passed by the United States congres®lorury 13, 2009 and signed by President Barragkr@on February
17, 2009.
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in the third quarter. Under the current forecaatiamal house prices will begin to experience pasit
growth starting in the third quarter of FY 2011helforecast suggests house price appreciation will
steadily increase to around positive 5 percentYhy @15 and will return to a long-run average of
about 3.3 percent by FY 2023.

The continued deterioration in house prices afféfwsHECM portfolio in several ways. Recoveries
on terminations will be lower in a low house prggewth environment. However, as early HECM
terminations are relatively rare, the impact ofrrieam house price declines on the FY 2009 HECM
portfolio is expected to be limited. House pricewgh is forecasted to improve by the time the
majority of the terminations are expected to ocolirthe same time, a low house price forecast also
reduces the additional equity that would be avélatrough refinancing. This lowers the likelihood
of refinance terminations in the near term. Sepefylix A for a detailed discussion on HECM
termination patterns.

For future books-of-business, the forecasted hpuse depreciation will reduce the amount of
equity available to future HECM borrowers. This gatentially lower the attractiveness of HECM
as a retirement-financing option and impact fuldEBECM demand in the near term.

2. Interest Rates

According to Federal Reserve Board statisticsaitye2009 the U. S. Treasury note rate reached its
lowest point since the 1950s. In January 2009tehe/ear and one-year U.S. Treasury note rates
were 2.52 percent and 0.44 percent and increasgd2gercent and 0.51 percent in June 2009,
respectively. Similarly, the London Interbank @#d Rate (LIBOR) ten-year rate has been steadily
decreasing since 2008 and reached a historic |@®v68f percent in January 2009 before increasing
back to 4.00 percent in June 2009. The one-yd3®R rate has also remained relatively low in
2009 at 1.90 percent and 1.68 percent in Janud@§ 20d June 2009, respectively.

The expected mortgage interest rate (expected ret@h is calculated as the sum of the ten-year
rate and the lender’'s margin for a variable rat€NE affects the percentage of equity available to
borrowers. The PLF increases as the expectedeatmes for a given borrower age. Global Insight,
Inc. has forecasted the ten-year Treasury ratieecsteadily and stabilize at around 5.5 perceriYy
2014 The ten-year Treasury rate forecast implies aimoed low interest rate environment, which
enables borrowers to access a larger percentageiohome equity. However, even though the ten-
year treasury rates remain at low levels, lendegsgins have recently been increasing. This inereas
may partially offset the impact of low interestamtind limit the increase in equity available to
borrowers.

The majority of HECM loans are monthly-adjustal@terloans (see Section IV for a detailed
breakdown). The mortgage interest rate for adpisteate HECMs is equal to the sum of the one-
year rate and the lender’s margin. Global Insifsi¢, has forecasted the one-year Treasury rate to
rise steadily and stabilize at 4.85 percent by BY® The forecasted low mortgage interest rate
environment results in slower growth in loan baémavhich reduces the likelihood of a claim at loan
termination. As stated previously, any increastn@lender’s margin may partially offset this for
future endorsements.

™ At the time of the review, Global Insight does farecast the LIBOR ten-year rate. For modelingppses, the U. S. Treasury
rate is used as a proxy.
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3. HECM Demand

HECM started as a pilot program in 1989 and becamermanent program in 1998. Since 2003, the
number of HECM loans has been growing steadily bsea&f increased product knowledge, lower
interest rates, higher home values, and higherlloa@ts. The estimated number of endorsem@éiis

FY 2009 is 115,372. HUD projects the number ofogsdments to increase by 1.4 percent to 116,940
in FY 2010, and continue to increase to 151,59B¥%2016. The average MCA per endorsement is
expected to decrease in FY 2010 due to Global htisigrojected house price depreciation and the
expiration of the temporary FHA loan limit increaseder ARRA. HUD projects the decrease in the
average MCA to continue until FY 2012 and thentdtamcrease in FY 2013. Table I-2 contains the
annualized actual number of endorsements and ke gtalue of endorsements for FY 2009 as well
as the volume projections for FY 2010 to FY 2016.

Table I-2: Actual FY 2009 Endorsements
and Estimated FY 2010 to FY 2016 Endorsements

Average M CA
per Total

Fiscal Number of Endorsement | Endor sements
Year | Endorsements | ($dollars) ($ millions)
2009 115,372 $251,818 $29,053
2010 116,940 225,076 26,266
2011 118,777 212,556 25,247
2012 124,716 215,566 26,885
2013 130,952 223,075 29,212
2014 137,500 230,373 31,676
2015 144,375 241,241 34,829
2016 151,593 252,409 38,264

Besides HECM, there are several non-governmentigtapy reverse mortgage products. Typically,
proprietary products have higher loan limits bdeo# lower percentage of home equity to
borrowers. The proprietary market share is reddyigmall for reverse mortgages originated to date.
According to the American Association of Retireddeas (AARP), HECM accounts for
approximately 90 percent of all reverse mortgadese to the recent credit crunch, the availabaity
proprietary products has decreased in FY 2009 cogdpa prior years, further increasing HECM
market share. However, as the credit market resptee proprietary market is expected to recover
as well.

HECM borrowers represent about 0.9 percent of Hwalde with at least one member aged 62 years
or older (according to AARP). If this ratio conis, the number of reverse mortgages will continue
to increase with the expected growth in the retr@gsulation. In 2009, 16 percent of the population
(approximately 48 million) is 62 or older. Accondito the U.S. Census Bureau’s projection, 20
percent of the population (approximately 67 miljiovill be 62 or older in 2020 and this will grow to
22 percent of the population (approximately 84ionl) by 2030. Furthermore, as longevity
improves, people may have insufficient savingsuian their financial needs in retirement,
potentially increasing the demand for HECM.

12 Estimate is annualized based on data as of Jurz080.
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4. HECM Secondary Market

The HECM secondary market increases liquidity blyvjling capital market funding to primary
market HECM lenders, broadening distribution chdsfer HECM loans and expanding the investor
base for the HECM product. Since the inceptiothefprogram, Fannie Mae has been the largest
secondary market outlet for HECM loans. Fannie Estémates that its market share was
approximately 90 percent of the total market oferee mortgages as of December 31, 2008. Fannie
Mae’s reverse mortgage portfolio grew from $411Rdwi to $48.6 billion between December 31,
2008 and June 30, 2009.

Ginnie Mae implemented a HECM Mortgage Backed 3gc(HMBS) product in 2007. In this
program, Ginnie Mae-approved issuers have poolddeacuritized a small proportion of HECMs.
The volume of Ginnie Mae HMBS has recently incréageoviding liquidity in a tight credit
environment. In the first six months of calendaaly2009, Ginnie Mae issued approximately $207
million worth of HMBS, compared to nearly $107 nah for the same period in 2008. In FY 2009,
Ginnie Mae HMBS is limited to fixed rate closed-ddBCMs, of which the full principal limit is
drawn at loan originatiof?.

E. Recently Announced New Plans and I nitiatives

In accordance with HERA, HUD announced a new apgdrprocess for condominium projects to insure
mortgages on individual units, effective Octobe209'* This plan removes the spot condo approval
process and allows lenders to determine the condomiproject eligibility, review project
documentation, and certify compliance. HUD is aeasidering the use of HECM mortgages for co-ops
units, as allowed in HERA.

At the time of this report, Congress is consideertending the nationwide temporary loan limit gase

of $625,500 from December 31, 2009 to SeptembeP@0). However, no conclusions have been drawn
as of September 23, 2009. In this review, we assinen HECM loan limit will return to $417,000

starting January 1, 2010.

Lastly, on September 23, 2009, HUD announced aet€ept reduction in the principal limit factors for
all loans originated in FY 2018. The announcement was made after the economie aalalysis of this
review and the impact of the PLF reduction is metuded in these estimates. Discussions of the
potential impact of this program change can be daarSection Il of this report.

F. Data Sources and Future Projections

All HECM historical experience is used to underdtéme performance of the program and to determine
the termination model specifications. This inclsitteans that were endorsed under the General imseira
(GI) Fund between FY 1990 and FY 2008, as welhaddans endorsed under the MMI Fund in FY
2009. The transfer from the Gl to the MMI Fund bagn a transparent process to both lenders and
borrowers. Because there is no impact on lendiggations, we assume that loan termination behasvior
not impacted by the change of Fund for this analy8iorrower characteristics and loan features are

13 Borrowers with a closed-end HECM loan can repayaimount of the principal limit that they do notnwat closing.
However, they will no longer have access to theegamder the current loan.

4 Mortgagee letter 09-19 published on June 12, 2009.

15 Mortgagee letter 09-34 published on Septembe2@39.
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based on loan-level data as of June 2009. Acistdrital economic data is used such as the one-yea
and ten-year Treasury rates and Federal HousirapEamAgency (FHFA) house price appreciation rates.

The estimate of the economic value of the HECM mpngis based on various assumptions. The actual
performance of the FY 2009 HECM portfolio will d&ff from the expected performance as actual
outcomes of these variables differ from the progest. Projections for future years provided irsthi
report focus on HECM in the MMI portfolio, which msists of the current book-of-business (FY 2009)
and future books-of business (FY 2010 to FY 2018)r loans endorsed in FY 2009, the actual data is
annualized for the remaining three months of the.yé&lUD provided volume forecasts and borrower
characteristics for the future books-of-busindserecasts of economic variables are from Globaghis
Inc. The model tracks cash flows on a fiscal yessis.

G. Structure of this Report

The remainder of this report consists of the follgysections:
» Section Il. Summary of Findings -- presents thereded economic value and insurance-in-force
for FY 2009 to FY 2016.

» Section lll. Current Status of the HECM Prograrpresents the estimated economic value for FY
2009 to FY 2016.

» Section IV. Characteristics of the FY 2009 HECM Bag-Business -- presents various
characteristics of the FY 2009 book-of-business.

» Section V. Sensitivity Analysis -- presents sewmiitianalyses of the HECM portfolio using various
economic and borrower assumptions.

» Section VI. Summary of Methodology -- presentseébenometric and cash flow models used to
estimate the economic value included in this report

» Section VII. Qualifications and Limitations -- peggs any limitations in the data, assumptions, and
models used to estimate the economic value includ#ds report.

* Appendix A. Econometric Analysis of Mortgages —\pdes a technical description of our
econometric model.

* Appendix B. Loan Performance Projections — provaéschnical description of the loan
termination projection methodology

* Appendix C. Cash Flow Analysis — provides a tecalniescription of our cash flow model.

* Appendix D. Economic Forecasts — explains the base assumptions and the alternative
economic and loan scenarios.

* Appendix E. Econometric Model Results — presergsetonometric results from the
termination model.
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Section I1. Summary of Findings

This section presents the economic value of the ¥ to FY 2016 HECM books-of-business. We
assess the actuarial soundness of the HECM parifothe MMI Fund as of the end of FY 2009 and
project the status of the portfolio through FY 20Ik6this review, we:

Analyze all HECM historical termination experien@exl the associated recoveries using loan-
level HECM data reported by HUD through June 2009.

Develop loan termination models to estimate thati@mhship between loan termination and
various economic and loan factors.

Estimate future cash flows associated with the B892to FY 2016 books-of-business using
various assumptions including macroeconomic fottsdasm Global Insight, Inc. and borrower
characteristics for future books-of-business frobiCH

Estimate the economic value of the HECM portfotio the period of FY 2009 to FY 2016.

Detailed descriptions of the termination modelhcew model, and economic assumptions used are
presented in Appendices A to D. The following isuanmary of the major findings in this review, whic
is also illustrated in Table II-1.

The economic value at the end of FY 2009 is es@hat $909 million, indicating that there are
sufficient capital resources to meet the anticipditebilities associated with the HECM portion of
the MMI Fund. As the MMI Fund only includes the R¥09 and subsequent HECM books-of-
business, this estimate excludes books-of-busjmésisto FY 2009.

The economic value of the HECM portfolio will camtie to increase over time. The economic
value increases more rapidly from FY 2010 to FY2@4ith the addition of new books-of-
business and the forecasted future economic regovdre rate of increase in economic values
between fiscal years stabilizes to approximatelp&@ent per year starting in FY 2014.

The insurance-in-force (IIF) is expressed as time slithe maximum claim amounts (MCA) of
all HECM loans remaining in the insurance portfolibhe MCA is FHA’s insurance commitment
on HECM loans, and it represents HUD’s maximumritial exposure. The estimated IIF
increases with new endorsements from $28.7 billiothhe end of FY 2009 to $163 billion in FY
2016.

The economic value of the HECM portfolio is progatto grow at a faster rate than the IIF,
representing an increasing ratio of the economigevto the insurance risk of the HECM
portfolio in the MMI Fund over time.
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Table 1I-1: The Economic Value, Insurance-In-Forag Endorsements
for FY 2009 to FY 2016 ($ Millions)

Economic Value of
Fiscal | Economic | Insurance-in-| Volumeof New | Each New Book-of| |nvestment
Year Value Force? Endor sements®® Business | ncome
2009 $909 $28,696 $29,053 $909 $0
2010 1,875 51,016 26,266 964 2
2011 3,629 70,830 25,247 1,718 36
2012 5,921 90,688 26,885 2,190 102
2013 8,827 109,980 29,212 2,745 162
2014 12,037 128,543 31,676 2,945 265
2015 15,739 146,137 34,829 3,322 380
2016 19,830 162,868 38,264 3,601 490

1. All values, except the volume of new endorsemeamsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of t@mum claim amounts of the remaining insured loans
3. Projections provided by HUD.

Table 11-2 includes the components of the econoralae of the HECM portfolio in the MMI Fund.

Since only the FY 2009 and future HECM books-ofibass are included in the MMI Fund, there are no
values for FY 2008. The economic value of $909iomillconsists of the present value of expected cash
flows and net insurance income in FY 2009 on the2B¥9 book-of-business only. The net insurance
income in FY 2009 is $614 million and the estimatetl present value of future cash flows is $295
million, implying that the HECM portfolio has suffent cash inflows to meet future cash outflowstmn
FY 2009 book-of-business.

Table II-2 Projected Economic Value of the HECMtfalio
in the MMI Fund at the end of FY 2009 ($ Millions)

[tem End of FY2008 End of FY 2009
Cash $0
Investments 0
Properties and Mortgages 0
Other Assets and Receivables 0
Total Assets $0
Liabilities (Account Payables) 0
Total Capital Resources $0
Net Gain from Investmefit 0
Net Insurance Income in EY 614
PV of Expected Insurance Income from Assignecesidt 0
Total Capital Resources asof EQY $614
PV of Future Cash Flows on Outstanding Business 295
Economic Value $909
Insurance-In-Force $28,696

(1) No gain from investment balance as of the drfelYo2008.
(2) Includes premiums inflow, claims outflow ande@stment income on investment balance accruedglthimfiscal year.
(3) The present value of expected future recoverfiétECM notes assigned during the fiscal year.
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Section Il1. Current Statusof HECM in MM 1 Fund

This section presents the components of the ecaneatie in FY 2009 and discusses the projections
through FY 2016. The HECM portion of the MMI Fuhds a projected economic value of $909 million
at the end of FY 2009. The economic value andrtharance-in-force of the HECM program are both
estimated to increase over time. Furthermore, HEGdonomic value is estimated to grow at a faster
rate than its insurance-in-force, representinghareasing ratio of the economic value to the inscea

risk over time.

A. Estimating the Current Economic Value and | nsurance-in-Force of HECM in the MMI Fund
The major components that constitute the capitéd exe the economic value and the insurance-ioefor
1. Economic Value

According to NAHA, the economic value of the Fusdlefined as the “cash available to the Fund,
plus the net present value of all future cash imfl@and outflows expected to result from the
outstanding mortgages in the Fund.” We estimagectirrent economic value for the HECM
component as the sum of the amount of capital reestand the net present value of all expected
future cash flows from the estimated insurancesicé as of the end of FY 2009. Table Ill-1
presents the components of the economic valueYa2@9° June 2009 data was annualized to
estimate the total capital resources and the leafopmance at the end of FY 2009. The total
economic value consists of the following components

» Total Capital Resourcesquals assets less liabilities, and totals $61domiat the end of FY
2009. Total capital resources consists of the ¥alhg components:

o0 Total Assetswhich include cash and other assets, Treasupstnments, and properties and
notes held by HUD. Because the FY 2009 book-offtass is the first cohort in the MMI
Fund there are no FY 2008 assets.

o Total Liabilities which include the accounts payable. This is alywal to zero as of the end
of FY 2008.

o Net Gain from Investments on capital resourceslallg at the beginning of the current
fiscal year which includes the estimated revenue from thestment of capital resources at
the beginning of the current fiscal year. SinaftY 2009 cohort is the first HECM book-
of-business in the MMI Fund, there is no net gaamf capital resources available from the
prior year.

0 Net Insurance Income in the current fiscal yeatlmmportfolio during FY 20Q9vhich
corresponds to the net insurance income includiegestimated premium, claims, recoveries,
and investment income according to the activit@smdn FY 2009. We estimate $614
million in cash flows generated from the FY 2009k®f-business. .

0 Net present value of income from assigned neibigh includes the estimated future
recoveries and note holding expenses of all asdigotes in HUD’s portfolio, in present
value. There are no assignments associated atkY 2009 book-of-business.

* Net present value of future cash flolECM cash inflows consist of premiums and recowerie
Cash outflows consist of claims and note holdingemses. The cash flow model projects cash

16 Note that Table Ill-1 is the same as Table lléhroduced in this section for easy reading.
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inflows and outflows using economic forecasts arahlperformance projections. The net future
cash flow is estimated to be $4.9 billion (undisttaal) for the current book-of-business. The
corresponding net present value is $295 millioofate end of FY 2009.

Table IlI-1 Projected Economic Value of the HECMfalio
in the MMI Fund at the end of FY 2009 ($ Millions)

Item End of FY2008 End of FY2009
Cash $0
Investments 0
Properties and Mortgages 0
Other Assets and Receivables 0
Total Assets $0
Liabilities (Account Payables) 0
Total Capital Resources $0
Net Gain from Investmerit 0
Net Insurance Income in EY 614
PV of Expected Insurance Income from Assignecetit 0
Total Capital Resourcesas of EQY $614
PV of Future Cash Flows on Outstanding Business 295
Economic Value $909
Insurance-In-Force $28,696

(1) No gain from investment balance as of the drfelYo2008.

(2) Includes premiums inflow, claims outflow and@stment income on investment balance accruedgithimfiscal
year.

(3) The present value of expected future recoverfi¢tECM notes assigned during the fiscal year.

2. Insurance-In-Force

Another major component of the capital ratio cadtioh is the insurance-in-force (lIF).
According to NAHA, the IIF is defined as the “oldiipn on outstanding mortgages”. We
estimate the current IIF as the total maximum clamount (MCA) of all HECM loans

remaining in the insurance portfolio as of the eh&Y 2009. MCA is FHA's insurance
commitment on HECM loans, and it represents HUD&imum financial exposure. The
current loan balance is not used as the measute wof this analysis. Due to the unique design
of the HECM program, loan balances tend to increase time from interest accruals, premiums,
service fees, and borrower cash draws. As the mainose of this review is to assess the long-
term financial performance of HECM, using the cotdean balance to estimate the IIF would
under-represent FHA's long-term insurance exposiitee estimated total loan balance as of the
end of FY 2009 is $14.9 billion.

MCA is the highest claim amount HUD can pay ounhatirance termination. Lenders can file
two types of insurance claims: (i) a shortfall olaivhen the net sales proceeds are insufficient to
pay-off the loan balance at mortgage terminatiath @han assignment claim when lenders
choose to assign the mortgage note to HUD whebalence reaches 98 percent of the MCA.
Consequently, the total MCA for all loans in FHA'surance portfolio represents HUD's total
risk exposure for a given book-of-business. Atehd of FY 2009, the only HECM book-of-
business in the MMI Fund is the 2009 book. Théresed IIF as of the end of FY 2009 is $28.7
billion.
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B. Projected Future Economic Values and | nsurance-In-Force of HECM in the MMI Fund

In this section, we present the forecasts of theéieconomic values and insurance-in-force prigast
for HECM. We estimate these future values by apglyur termination and cash flow models to the
endorsement and borrower characteristic forecastdged by HUD.

Table 11l-2 shows the estimated economic valuautifre HECM books and the corresponding insurance-
in-force!” All values in the table are discounted as of the @ each corresponding fiscal year.

We estimate the projected economic value for eackinf-business to increase steadily from $909
million in FY 2009 to $3.6 billion in FY 2016. Téis due to the projected increase in new endonseme
and the improvement in the economic forecast dueg.t Consequently, the economic value of the entir
HECM portfolio is estimated to increase over tinTéhe increase is most rapid from FY 2009 to FY 2013
as the portfolio grows from having only one bookhafsiness in the MMI Fund to several books-of-
business. The rate of increase of the total ecimwatue stabilizes to approximately 30 percentymesr
beginning in FY 2014.

With the addition of new endorsements, the totslliance-in-force is estimated to increase from%28.
billion at the end of FY 2009 to $163 billion in F2016. As the house price forecast improves aweg,t
the rate of increase in the economic value of tinedHs higher than the rate of increase in insugdne
force. This represents a growing ratio of the HE@dtfolio’s insurance value to insurance riskhe t
MMI Fund over time.

Table IlI-2 Projected Economic Value of the HECMfalio
in the MMI Fund in Future Years ($ Millions)

Economic Value of

Fiscal | Economic |Insurance-in-| Volumeof New |Each New Book-of-| Investment

Year® |  Vvalue Force® Endor sements® Business Income
2009 $909 $28,696 $29,053 $909 $0
2010 1,875 51,016 26,266 964 2
2011 3,629 70,830 25,247 1,718 36
2012 5,921 90,688 26,885 2,190 102
2013 8,827 109,980 29,212 2,745 162
2014 12,037 128,543 31,676 2,945 265
2015 15,739 146,137 34,829 3,322 380
2016 19,830 162,868 38,264 3,601 490

1. All values, except the volume of new endorsemeamsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of t@mum claim amounts of the remaining insured loans
3. Projections provided by HUD.

Due to the timing of HUD’s announcement, the impafdhe recent PLF reduction for the FY 2010 book-
of-business is not captured in these economic astsn The 10 percent reduction in PLFs will deseea
the ratio of the amount of initial equity availalitethe MCA, and is expected to reduce HUD’s insaea
risk. As a result, with all other modeling assuimps held constant, the actual economic value ®Ftf
2010 book-of-business is expected to be greaterttimestimates presented in this review.

" Note that Table Il-2 is the same as Table llehroduced in this section for easy reading.
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Lastly, it is important to note that the resultgtug analysis are sensitive to the interest rates
used for discounting future cash flows. This Remgilized the interest rates used by Federal
agencies in preparing their FY 2010 budget, asigeavby the Office of Management and
Budget. These interest rates are projectionstaféueconomic conditions and they are lower
than interest rates experienced in most histoyieats of program experientelInterest rate
assumptions are critical to economic value cal@utatbecause of the time delay between claim
payments and ultimate recoveries to HUD when mosolwers move and properties are sold. If
future interest rates are higher than those us#tese calculations, then the actual economic
value of the HECM portfolio will be less than th&imations here, given that all other modeling
assumptions remain the same.

18 The discount factors published by OMB for the FL@Budget are based on a relatively flat yield elassumption,
reflecting the current interest rate environment.
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Section 1V. Characteristics of the FY 2009 HECM Book-of-Business

This section presents the characteristics of th 00 HECM book-of-business. All data used for this
analysis is provided by HUD and is based on araekfrom the FHA Single Family Data Warehouse as
of June 30, 2009.

A. Volume and Share of Mortgage Originations

FHA endorsed 86,529 HECM loans with a total dollalue, defined as the MCA, of $21.8 billion from
October 1, 2008 to June 30, 2009. The annualinedber of endorsements in FY 2009 is 115,372 and
the corresponding dollar value is $29.1 billionnc® the inception of HECM program, it has been the
largest reverse mortgage product, representingoappately 90 percent of total reverse mortgage
endorsements in the market. Figure V-1 presdrsount of HECM endorsements over time.

Figure IV-1: Number of HECM endorsements per Fistedr
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B. Payment Types

HECM borrowers receive loan proceeds by selectiomfvarious payment plans. Table IV-1 presents
the distribution of FY 2009 HECM loans by paymelam As of June 30, 2009, the majority of HECM
borrowers (83 percent) selected the line of cregiion in FY 2009. Approximately five percent cbas
line of credit plan combined with a term or tenpeyment plan.
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Table IV-1: Distribution of FY 2009 HECM Loans bya#nent Type

Number of Per cent of
Payment Type L oans Total
Line of Credi 71,71¢ 82.9%
Tenure 2,788 3.2
Term & Line of Credit 2,136 2.5
Tenure & Line of Credit 1,867 2.2
Term 1,403 1.6
Missing Payment Type 6,616 7.6
Total 86,529 100

C. Interest Rate Type

HECM borrowers can select fixed or adjustable nadetgages. Table IV-2 shows the distribution of FY
2009 endorsements by interest rate type. The ima@rHECM borrowers (95 percent) selected monthly
or annually adjustable rate mortgages in FY 20D8e percentage of fixed rate endorsements has
increased steadily throughout FY 2009, constitulingercent of the endorsements as of June 30, 2009.

Seventy percent of FY 2009 HECM endorsements wetexied to the U.S. Treasury rate. HUD
introduced the LIBOR as a HECM index option on @etol12, 2007. LIBOR-indexed endorsements
have steadily increased since. Approximately 26y of FY 2009 endorsements were LIBOR-indexed
endorsements. The percentage of LIBOR-indexedsl@expected to increase as Fannie Mae, a major
HECM purchaser, has announced that it will discargithe purchase of U. S. Treasury-indexed HECMs
as of September 1, 2069,

Table 1V-2: Distribution of FY 2009 HECM Loans bygtérest Rate Type

Number of | Percent of

Interest Rate Type L oans Total
US Treasury-Indexe¢gMonthly Adjustable 59,753 69%

Annual Adjustable 751 1
LIBOR-Indexed Monthly Adjustable 21,641 25

Annual Adjustable 19 0
Fixed Rate 4,365 5
Total 86,529 100

D. Product Type

Almost all of the 86,529 loans endorsed in FY 2@@traditional HECMs, whereby the borrower
purchased their home prior to taking out the revensrtgage. The exception is the 178 loans endorse
under the HECM for Purchase program that were dgloiced in January 2009. Among the HECM for
Purchase loans, over 70 percent of borrowers dfepegcent of their maximum available equity within
the first month of loan endorsement. These loamsesent a small portion of the total FY 2009 HECM
book-of-business.

9 See Fannie Mae Selling and Servicing Guides Ancement 09-16, published on June 1, 2009.
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E. Maximum Claim Amount Distribution

The MCA is the minimum of the FHA loan limit andethppraised value. It is used as the basis of the
initial principal limit determination and as thepcaf the potential insurance claim amount. TalWla|
shows the distribution of FY 2009 endorsements A Approximately 66 percent of loans endorsed
in FY 2009 have an MCA less than $300,000.

As discussed in Section I, FHA HECM loan limits nhad several times in FY 2009. The FHA loan
limits increased from area-specific loan limits pag at $362,790 in non-high-cost areas to a nataew
limit of $417,000 in November 2008. In February20the limit was subsequently increased to a
nationwide limit of $625,500 until December 31, 20According to an analysis on endorsement data,
the average MCA has gradually increased with the lonit changes. The increase follows a typical
time lag that results from the time for applicataomd market adoption of the new policy.

The percentage of FY 2009 endorsements with an M&veen $300,000 and $417,000 steadily
increased from October 2008 to February 2009 atlmime it represented 40 percent of endorsements.
Subsequently, it dropped as the percentage of sed@nts with an MCA greater than $417,000
increased from 12 percent in April 2009 to 26 petde June 2009.

Table IV-3: Distribution of FY 2009 HECM Loans by®A Level

Level of MCA

Number | LessThan | $100k to | $200k to | $300k to | Greater
Month of L oans $100k $200k $300k $417k |Than $417k| Total
October, 2008 10,125 14% 42% 27% 17% 0% 100%
November, 2008 7,770 13 41 26 19 0 100
December, 2008 9,758 11 34 23 31 0 100
January, 2009 9,855 10 29 23 38 0 100
February, 2009 9,081 8 29 23 40 0 100
March, 2009 11,253 10 31 24 34 2 100
April, 2009 11,681 9 33 23 23 12 100
May, 2009 8,375 9 31 21 18 20 100
June, 2009 8,631 10 29 20 15 26 100
Total 86,529 10 33 23 26 7 100

F. Borrower Age Distribution

The age profile of a book-of-business affects lmmination rates and the percentage of initiaitgqu
available to the borrower. Figure IV-2 presentsdlierage borrower age at origination for FY 1990 t
FY 2009 books-of-business (note that only FY 2008ksof-business is part of the MMI Fund). The
average borrower age has declined over time. Tidisates that HECM is becoming more popular with
younger retirees, and the trend may continue wittré books-of-business. Younger borrowers are
associated with a greater mortality risk for FHAtlaesy have a longer life expectancy. To manage thi
risk, the PLFs are lower for younger borrowersmwihg them to access a smaller portion of theiltgqu

The average age of the FY 2009 book-of-busineg2 igears.
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Figure IV-2: Average Borrower Age at Origination Bgok-of-Business
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G. Borrower Gender Distribution

Gender also affects termination behavior due ti@idihces in mortality. The gender distributiorihad
HECM portfolio has remained steady over time. HE@&fformance-to-date shows that males tend to
terminate the fastest, followed by females, angtEmiterminate most slowly. Figure IV- 3 presehts
gender distribution for the FY 2009 HECM book-ofsiness. Females comprise the majority of the FY
2009 book-of-business at 41 percent, followed biemat 37 percent, and couples at 22 percent.

Figure IV-3: Distribution of FY 2009 HECM Endorsents by Gender
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H. Cash Draw Distribution

Data shows that younger borrowers draw a highereméage of the initial amount of equity availalde t
them than older borrowers. Table IV-4 shows tlséritiution of first month cash draw as a percentfge
the initial principal limit among different borrowage groups. Fifty-eight percent of the 62 taage
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group drew over 80 percent of the initial principalit, compared to 45 percent for the greater tBan
years-old age group.

Table 1V-4: First Month Borrower Cash Draw
as a Percentage of the Initial Principal Lifit

0- 40% of 40 - 80% of | 80-100% of
Initial Initial Initial
Number of Prinicpal Prinicpal Prinicpal

Age Group L oans Limit Limit Limit Total
62-70 39,698 16% 25% 58% 100%
70 - 80 33,074 24 25 51 10C
80 + 13,757 32 23 45 10C
Total 86,529 46 16 38 100

Although younger borrowers typically draw a higpercentage of the initial principal limit in thedi
month, the amount of cash drawn represents a smaiteentage of the appraised value of their home.
This is because the PLF is lower for younger boerawo account for their longer life expectancyo N
borrowers in the 62 to 70 age group drew over 80gue of the appraised value, compared to seven
percent for the greater than 80-years-old age grdigble 1V-5 shows the distribution of first morgash
draw as a percentage of the appraised value aniffiagedt borrower age groups.

Table I1V-5: First Month Borrower Cash Draw
as a Percentage of Appraised Value

0-40% of | 40-80% of | 80-100% of
Number of [ Appraised Appriased Appraised
Age Group L oans Value Value Value Total
62 - 70 39,698 30% 70% 0% 100%
70 -80 33,074 34 66 0 10C
80 + 13,757 41 52 7 10C
Total 86,529 34 65 1 10C
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2 As of the time of this review, about 1,770 loansndt have cash draw data populated. For the parpbthis analysis, these
loans are considered to have no cash draw initstenfionth.
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Section V. Senditivity Analysis

A sensitivity analysis was conducted to assesgipact of various economic and loan scenarios en th
economic value of the FY 2009 to FY 2016 HECM beokdusiness. This section presents the results
of this analysis. Relevant scenarios were idetithat may have a substantial impact on HECM
performance and aid in understanding the relagvsisivity of the HECM economic value to key
economic and loan assumptions. The following seesavere selected for the sensitivity analysis:

* More pessimistic house price forecast
* Interest rate upward shock

* Interest rate downward shock

* Less pessimistic house price forecast
e Slower mortality

» Faster cash draws

The base case economic scenario used the AugudtG0Dbal Insight ten-year forecast for the neamter
and the June 2009 Global Insight thirty-year fos¢¢ar FY 2020 and later. This includes the FHFA
national house price index, the ten-year Treasatg, and the one-year Treasury rate. The base case
mortality rates were based on the 1999-2001 U.ésebnial Life Table published by the Center for
Disease Control and Prevention in 2004. Borrovashalraw assumptions were based on past program
experience with adjustments to account for theed#fit borrower composition provided by HUD. The
data used for each of these economic scenariossgmied in Appendix D.

Table V-1 presents the projected economic valubefY 2009 to FY 2016 HECM books-of-business
under the base case scendtid.he economic value of the HECM portfolio in thé&/MFund at the end

of FY 2009 is $909 million. Table V-I also presetite projected economic value through FY 2016e Th
economic value is positive for all books-of-busmesith the economic value of the HECM portfolio of
the MMI Fund growing to $19.8 billion by the endfef 2016.

Table V-1: HECM Economic Value under Base Case &ien

($ Millions)
Economic Value of
Fiscal | Economic | Insurance-in-| Volumeof New | Each New Book-of- | Investment
Year® |  Vvalue Force®? Endorsements® Business I ncome
2009 $909 $28,696 $29,053 $909 $0
2010 1,875 51,016 26,266 964 2
2011 3,629 70,830 25,247 1,718 36
2012 5,921 90,688 26,885 2,190 102
2013 8,827 109,980 29,212 2,745 162
2014 12,037 128,543 31,676 2,945 265
2015 15,739 146,137 34,829 3,322 380
2016 19,830 162,868 38,264 3,601 490

1. All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of tAgimum claim amounts of the remaining insured loans
3. Projections provided by HUD.

21 Note that Table V-1 is the same as Table II-1,aeépced in this section for easy reading.
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The impact of each of the alternate scenarios epénformance of the HECM portion of the MMI Fund
is detailed below.

A. More Pessimistic House Price Forecast

One of the most important elements of the HECM ganugis the rate at which home values appreciate.
When home values decrease, the likelihood of HEGAh balances exceeding home values rises,
increasing the probability of higher loan loss&oreover, lower cumulative house growth lowers the
likelihood of refinance and reduces borrowers’ ittoge to move out.

In order to test the HECM program'’s financial riesite to a more pessimistic house price forecast, a
sensitivity analysis was conducted with lower hopisee growth assumptions. The July 2009 forecast
created by Global Insight, Inc is more pessimigtan the base case assessment of the HECM economic
value. Therefore, this alternative scenario usesltily 2009 forecasted FHFA House Price Index YHPI

to estimate the FY 2010 rate of house price growthe August 2009 forecast predicts a house price
appreciation (HPA) rate of negative 6.9 perceriYn2010, whereas the July 2009 forecast predicts a
HPA rate of negative 10.5 percent in FY 2010.

Table V-2 presents the projected economic valuéseoFY 2009 to FY 2016 HECM books-of-business
under the more pessimistic house price forecase eéconomic value of the FY 2009 book-of-business
decreases from the baseline $909 million to $194omiunder this alternative scenario. This iswarily

due to the lower HPA which decreases the amourdaafvery at termination. Similarly, the economic
value of the FY 2010 book-of-business is also lowsder this scenario. Because only the FY 2010 HPA
rate is adjusted, the economic values of subsedpomits-of-business are not impacted. However, the
cumulative impact of all books-of-business resimta reduction in the overall economic values @f th
HECM portfolio from FY 2009 to FY 2016.

Table V-2: HECM Economic Value under a More PesstimiHouse Price Forecast

($ Millions)
Economic Value of
Fiscal | Economic | Insurance-in-| Volumeof New | Each New Book-of-| Investment
Year® Value Force® Endor sements® Business I ncome
2009 $194 $28,696 $29,053 $194 $0
2010 677 52,412 26,266 483 0
2011 2,408 73,409 25,247 1,718 13
2012 4,666 94,025 26,885 2,190 68
2013 7,538 113,923 29,212 2,745 127
2014 10,709 132,596 31,676 2,945 226
2015 14,369 149,821 34,829 3,322 338
2016 18,417 165,803 38,264 3,601 447

1. All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of tAgimum claim amounts of the remaining insured loans
3. Projections provided by HUD.
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B. Interest Rate Upward Shock

To test the impact of potentially higher near-ténberest rates on the HECM portfolio in the MMI F,in
300 basis points were added to all interest ratectsts for FY 2010, FY 2011, and FY 2012. The two
interest rates that directly affect HECM modelimg the one-year and ten-year Treasury rates.

Table V-3 presents the projected economic valuéseoFY 2009 to FY 2016 HECM books-of-business
under the interest rate upward shock scenarioe€baomic value of the FY 2009 book-of-business
decreases from the baseline $909 million to $53llomiunder this alternative scenario. The inceeas
the one-year Treasury rate increases interestascrirhis results in greater exposure for FHAtas i
increases the possibility that the accumulated WitBexceed the proceeds from the sale of the hatise
termination.

For loans endorsed between FY 2010 and FY 201@pwaard interest rate shock also affects the
expected mortgage interest rate (expected ratepdime of endorsement. A higher expected ratels
the percentage of equity borrowers can accessdingao the Principal Limit Factor table. It resuin
lowered loan balance throughout the life of thanJoahich reduces claim risks but also lowers FHA
revenue from annual premium and interest on asgigotes. Together with the impact of the one-year
Treasury rate, the net impact is an increase in@oi value for the FY 2010 book-of-business and a
decrease in economic value for FY 2011 and FY 21idks-of-business.

Since the interest rate upward shock only apptidsans endorsed from FY 2010 to FY 2012, the
economic values of subsequent books-of-businessatiienpacted. The cumulative effect on all books-
of-business in FY 2009 through FY 2016 is a de@@&agconomic value when compared to the baseline
scenario, with the exception of FY 2010.

Table V-3: HECM Economic Value under Interest Rapavard Shock

($ Millions)
Economic Value of
Fiscal | Economic | Insurance-in-| Volumeof New |Each New Book-of{ Investment
Year” | Value Force® Endor sements®® Business Income
2009 $531 $28,696 $29,053 $531 $0
2010 1,908 51,760 26,266 1,375 1
2011 3,635 71,694 25,247 1,691 36
2012 5,500 90,500 26,885 1,763 102
2013 8,395 108,902 29,212 2,745 150
2014 11,592 126,936 31,676 2,945 252
2015 15,280 145,894 34,829 3,322 366
2016 19,357 167,030 38,264 3,601 475

All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
Insurance-in-force is estimated as the sum of tAeimmum claim amounts of the remaining insured loans
3. Projections provided by HUD.

N =

2 At the time of the review, Global Insight does farecast the LIBOR ten-year rate. For modelingopses, the U. S. Treasury
rate is used as a proxy.
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C. Interest Rate Downward Shock

To test the impact of lower near-term interestgaie the HECM portfolio in the MMI Fund, 300 basis
points were subtracted from all interest rate fas¢s for FY 2010, FY 2011, and FY 2012 (rates ate n
allowed to be negative numbers).

Table V-4 presents the projected economic valuéseofFY 2009 to FY 2016 books-of-business under
the interest rate downward shock scenario. Thdtresthis scenario is an increase in economical
across all affected books-of-business, FY 2009ufnd=Y 2012. The increase in economic value is
primarily driven by the decrease in the one-yeasa$ury raté’ It results in slower UPB growth and
lowers the potential claim risk. The relative e&se in economic value is the largest in the FY9200
book-of-business. As the house price forecastongs, the impact of the interest rate downward lshoc
on economic value for the future books-of-busireegsreduced. The cumulative impact of all books-of
business results in an overall increase in the@oanvalue of the HECM portfolio from FY 2009 to
FY2016.

Table V-4: HECM Economic Value under Interest Ratavnward Shock

($ Millions)
Economic Value
Fiscal Economic | Insurance-in-|  Volume of New of Each New | nvestment
Year® Value Force® Endorsements® | Book-of-Business|  Income
2009 $1,142 $28,696 $29,053 $1,142 $0
2010 2,134 51,901 26,266 990 3
2011 3,900 72,267 25,247 1,725 41
2012 6,278 91,659 26,885 2,269 110
2013 9,195 111,629 29,212 2,745 171
2014 12,416 131,285 31,676 2,945 276
2015 16,129 150,121 34,829 3,322 392
2016 20,232 166,755 38,264 3,601 502

1. All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of tAgimum claim amounts of the remaining insured loans
3. Projections provided by HUD.

D. LessPessimistic House Price For ecast

In order to test the impact of a less pessimistigsie price forecast on the HECM program’s financial
performance, a sensitivity analysis was conductiéld ivgher house price growth assumptions. The Jul
2008 forecast created by Global Insight, Inc is lesssimistic than the August 2009 forecast us#aein
base case assessment of the HECM economic vaherefbre, this alternative scenario uses last guly’
forecasted FHFA House Price Index (HPI) to estintla¢eFY 2010 and FY 2011 rate of house price
growth. The August 2009 forecast predicts HPAeagative 6.9 percent in FY 2010 and negative 1.1

2 Unlike the interest rate upward shock scenarioagsime future borrowers can access the same aofaemity in the
downward shock scenario as they do in the basstierario. This is because, for every borrower thgePrincipal Limit factors
are the same for all expected rate less than al éq®.5 percent. Since the expected rates fibr baseline and the interest rate
downward shock scenario in FY 2010 to FY 2012 awdeun 5.5 percent, the PLFs are the same betwedwoh&cenarios.
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percent in FY 2011 whereas the July 2008 forecastigts HPA of negative 0.8 percent in FY 2010 and
positive 0.9 percent for FY 2011.

Table V-5 presents the projected economic valuéseoFY 2009 to FY 2016 HECM books-of-business
under the less pessimistic house price scenaitie. eEonomic value of the FY 2009 book-of-business
increases from the baseline $909 million to $1lifohiunder this alternative scenario. Higher HPA
results in significantly higher recoveries at ldarmination and a higher economic value.

Similarly, the economic values for the FY 2010 &12011 books-of-business are also increased under
this scenario. Since the change in HPA only appliecY 2010 and FY 2011, the economic values of
subsequent books-of-business are not impacted.cUinelative effect of all books-of-business resirts

an increase in the overall economic values of tREM portfolio from FY 2009 to FY 2016.

Table V-5: HECM Economic Value under Less Pessimidbuse Price Forecast

($ Millions)
Economic Value of
Fiscal | Economic | Insurance-in-| Volumeof New (Each New Book-of-| Investment
Year® Value Force? Endor sements® Business I ncome
2009 $1,685 $28,696 $29,053 $1,685 $0
2010 3,377 51,075 26,266 1,688 4
2011 5,321 70,938 25,247 1,880 64
2012 7,661 90,855 26,885 2,190 150
2013 10,615 110,207 29,212 2,745 209
2014 13,878 128,871 31,676 2,945 319
2015 17,638 146,574 34,829 3,322 438
2016 21,788 163,418 38,264 3,601 549

1. All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of tAgimum claim amounts of the remaining insured loans
3. Projections provided by HUD.

E. Slower Mortality

Another important factor in forecasting the perfanoe of the HECM portion of the MMI Fund in future
years is mortality, which is a key input of the mometric model used to forecast termination rates.
Through improvements in technology and modern nieelithe general population continues to outlive
previous mortality experience. Mortality ratesaibed from the U.S. Decennial Life Table for 1999-
2001 (published in 2004 by CD¥pre used to forecast the base case mortalitynations. The
alternative scenario uses the 2004 Annual Life &@loiblished by the CDC in 2007. The 2004 Annual
Life Table includes mortality rates up to age 98 the mortality rates for age 100 to 109 are
extrapolated based on the average rate of changedrethe 2001 and 2004 life tables.

Table V-6 presents the projected economic valuéseoFY 2009 to FY 2016 HECM books-of-business
under the lower mortality rates. The economic galtithe end of FY 2009 increases from $909 million

%4 The 1999-2001 U.S. Decennial Life Table is the mesent study published by the Center of DiseaserGlaantd Prevention
that includes mortality rates up to age 109.
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under the base case assumptions to $918 millioaruhis scenario. The economic value also increases
for all years from FY 2010 to FY 2016.

Slower mortality delays terminations due to dea®tower terminations allow more time for the unpaid
principal balance (UPB) to grow, which increaseslikelihood of the accumulated UPB exceeding the
proceeds from the sale of the home at terminat®lower terminations also increase the time between
assignment and termination (note holding periodjind) which time HUD receives mortgage premium,
servicing fees and interest income. The increagsérest and premium revenue from a longer life
expectancy offsets any decrease in recovery incoamssing the overall economic value to increase. A
slower mortality rates primarily affect cash floimsater policy years, the flat yield cuaised to
discount future cash flows has a relatively largpact on the result of this analysis.

Table V-6: HECM Economic Value under Slower Mottali

($ Millions)
Economic Value of
Fiscal Economic |!nsurance-in-|  Volumeof New | Each New Book-of{ |nvestment
Year Value For ce? Endor sements®? Business I ncome
2009 $918 $28,696 $29,053 $918 $0
2010 1,932 51,116 26,266 1,012 2
2011 3,739 71,070 25,247 1,770 37
2012 6,106 91,128 26,885 2,262 105
2013 9,118 110,648 29,212 2,845 167
2014 12,421 129,501 31,676 3,028 274
2015 16,208 147,396 34,829 3,395 392
2016 20,364 164,422 38,264 3,652 504

1. All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of tAgimum claim amounts of the remaining insured loans
3. Projections provided by HUD.

F. Faster Cash Draws

In this alternative scenario, we consider the sitnawhere borrowers accelerate their cash drates af
policy year oné® Specifically, we model the cash draw rate in@oliear two as the sum of the rates in
policy years two and three from the baseline seena@imilarly, we model the cash draw rate in ppli
year three as the sum of the rates in policy ylansand five from the baseline model. The castwdr
rates in subsequent policy years were acceleratadifd accordingly.

Table V-7 presents the projected economic valuéseoFY 2009 to FY 2016 HECM books-of-business
under the faster cash draw scenario. The econaahie at the end of FY 2009 increases from $909
million under the base case assumptions to $99bmiinder this scenario. Accelerated cash draw
results in a higher loan balance, which increadd®ld mortgage premium and interest revenue during
the note holding period. On the other hand, ib &isreases the likelihood of shortfall claims. eTHY

% As discussed in the end of Section IlI, the distdactors published by OMB for the FY 2010 budaet based
on a relatively flat yield curve assumption, refleg the current interest rate environment

2 First-year cash draw estimate for FY 2009 bookusiness is based on the annualized data. FoOEY &nd FY 2016
books-of-business, first-year cash draw estimatepr@vided by HUD.
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2009 book-of-business has a relatively low firsttyeash draw such that the increase in interest and
premium revenue generated by the faster cash dratuseighs the increase in claim cost.

Subsequent books-of-business have higher firstgasit draws. The economic values for the FY 2010
and FY 2011 books-of-business are less than thedzse. This is because the increase in claim cost
caused by the faster cash draws outweighs theaiseri@ interest and premium revenue. Startingrin F
2012, faster cash draws results in higher econealice for the new books. This is primarily drivien

the house price appreciation forecast. The hotise appreciation forecast moves from negative to
positive in FY 2012 and steadily increases theeeafT his increases the expected sales proceedsh wh
lowers the likelihood of shortfall sales and in@esthe amount of interest revenue. Overall,ab&ef
cash draws increase the economic value in latealfigears.

Table V-7: HECM Economic Value under Faster Casavidr

($ Millions)
Economic Value of
Fiscal [ Economic | Insurance-in- | Volumeof New | Each New Book-of- |  Investment
Year® Value Force®? Endor sements® Business I ncome
2009 $994 $28,696 $29,053 $994 $0
2010 1,754 51,024 26,266 759 2
2011 3,305 70,845 25,247 1,517 33
2012 6,084 90,709 26,885 2,686 93
2013 9,371 109,863 29,212 3,121 166
2014 12,707 127,710 31,676 3,054 281
2015 16,197 143,862 34,829 3,089 401
2016 20,480 159,444 38,264 3,778 504

1. All values, except the volume of new endorsemeartsexpressed as of the end of the fiscal year.
2. Insurance-in-force is estimated as the sum of tAgimum claim amounts of the remaining insured loans
3. Projections provided by HUD.
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Section VI. Summary of M ethodology

This section describes the overall analytical apphdmplemented in this review. Detailed desaoipti

of the statistical and forecasting models for HE©sh terminations are provided in Appendices A and
B, respectively. Appendix C provides details oa ¢sh flow model, and Appendix D provides details
on the sensitivity analysis.

A. Termination Model Specification

No repayment of principal is required on a HECMnlaghen the loan is active. Termination of a HECM
loan typically occurs due to death, move-out, durtary termination via refinance or payoff. The
termination model estimates the probabilities oé¢hmutually exclusive HECM termination events:
mobility, refinance, and mortality. Multinominaddit regression modeling is adopted to capture the
competing-risk structure of the different termioatievents. This is consistent with literature, HEC
experience, and the FHA Single Family forward magtg actuarial review.

For each termination event, a separate logit migdedtimated based on economic indicators and loan-
level historical HECM data. The three logit modate then aggregated to estimate the overall
termination probabilities for the HECM program,léeling the approach suggested in Begg and Gray
(1984). This approach has several benefits. ,Fagit models eliminate the likelihood of a negati
probability for any estimated event. Second, thdtinomial approach ensures the event probabilities
sum to 100 percent. In other words, a HECM loanegerience only one of the four possible outcomes
in any period: move-out, refinance, death, or sialvi Third, it captures the zero-sum nature of the
different termination events, whereby the incregz@thability of one risk decreases the probabdité

the other risks.

The termination model adopts four main categorfesxplanatory variables:

. Fixed initial borrower characteristics: borroweleag origination and gender.

. Fixed initial loan characteristics: expected moganterest rate, origination year and quarter, and
the first month cash draw percentage.

. Dynamic variables based entirely on loan/borrowerracteristics: mortgage age (i.e., policy year)
and mortality rate.

. Dynamic variables derived by combining loan chaedstics with extraneous economic data:
interest rates, house price indices (determinesuhmilative house price growth), and the amount
of additional equity available to the borrower thgb refinancing.

The logit model for each termination event is ueigmcluding only the variables that impact the
occurrence of that particular event. For examble,mobility model includes a series of piece-wisear
spline functions to model the impact of mortgage ag the likelihood of move-out. The refinance eiod
includes a first month cash draw variable that astan indicator of borrowers’ behavioral pattern
drawing cash. The mortality model includes thaia#d age of the borrower over the life of the laad
the gender to model the impact of age and gendéneoprobability of death.

B. Loan Event and Economic Data

The termination model specifications are determim&idg historical data from all endorsed HECM loans
(from FY 1990 to FY 2009 books-of-business) andiaotconomic experience through June 30, 2009.
We used loan-level data to construct the quartasory by relating mortgage origination informatitm
contemporaneous values of time-dependent factors.
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Loan-level historical experience obtained from Hlgised to align with key economic predictors of
HECM terminations such as changes in house pricgsrterest rates. The Federal Housing Finance
Agency (FHFA) Metropolitan Statistical Area (MSA9vel house price appreciation rates are used when
available, otherwise state-level FHFA data is udeterest rate data is obtained from Global Insigic.

The estimated future termination rates are basedl @haracteristics of the surviving portfolio and
forecasts of economic variables. Each loan is maded from its origin to the policy year associatsith
the borrower age reaching 109, the maximum ageemtortality tables. Actual data is used betwéen t
time of origination and FY 2009 and forecasted datssed beginning in FY 2010. For future house
price appreciation, nation-wide forecasts are wa#iter than the MSA or state-level indices to depel
model specifications.

C. Cash Flow Modeling

The cash flow model estimates the HECM MMI econowailtie for the FY 2009 to FY 2016 books-of-
business. It projects the net present value oféutash flows for these books-of-business in tha F
insurance portfolio. For existing books-of-bussas estimates cash flows for all surviving loatshe
time of this review. For future books-of-business, utilize the expected borrower characteristics,
volume, and loan size forecasts provided by HUD.

The HECM cash flow model consists of four compogseptemiums, claims, payments, and recoveries
on notes in inventory. Cash flows are discountsmbeding to the most recent Federal credit subsidy
present value conversion factéfs.

27 At the time of this review, the latest annual disut factors published by the Office of Managensmt Budget (OMB) were
in November 2008.
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Section VII. Qualifications and Limitations

The estimates provided in this review are baseghodels that are constructed according to certain
assumptions, forecasts, and theoretical frameworke two models are the econometric model and the
cash flow model. In this section, we discuss imitdtions and potential constraints of the model
estimates.

The econometric model relates the rates of loanitetion to a number of parameters, including
borrower characteristics, loan characteristics, ke@ydmacroeconomic variables such as house priges a
interest rates. It captures the three major coimgeisks of loan terminations to date: mortalityobility
and refinance. The impact of these parametersamtierminations is calibrated using FHA'’s actual
historical experience through a statistical optatizn technique known as maximum likelihood
estimation. Future termination estimates are detexd based on the calibrated model using futuaa lo
portfolio characteristics and certain economic agsions.

The cash flow model estimates the present valad &fiture cash flows for each book-of-businessie T
key inputs to the model are the estimated ternonatates from the econometric model, loan
characteristics, macroeconomic forecasts, anduiremt discount factors. The cash flow model also
draws on assumptions based on past FHA experiemdeding lenders’ behavior regarding their option
to assign as well as borrowers’ behavior in dravdagh over the life of the loan.

A. Sensitivity to Economic Projections and Discount Factors

The financial estimates presented in this revieyuire economic forecasts forty years into the feitur
The economic forecasts, including house price ajgiien and interest rate trends are from Global
Insight, Inc. The extent to which the realized ex@nce differs from these model assumptions \ifidch
how close our current estimates will be to theizedlresults in the future.

Due to the long-term nature of HECM cash flows,élagmates of economic value are also sensitive to
the discounting assumptions. Unlike the MMI Sinigimily forward mortgages, whose claim and
recovery cash flows typically occur within the fiseven years following loan origination, the méjoof
HECM cash flows occur in later policy years. Hertbe present value of HECM cash flows is
particularly sensitive to the discount factors addgn this review. As the interest rate environime
changes, the updated yield curve assumptions aiieta noticeable impact on the projected cash flows
future years.

B. Limited Program Experience

HECM has a relatively short program history. THetgprogram began in 1989 and became permanent in
1998 after endorsing only 20,000 loans. The ersoents exceeded 10,000 loans per year in 2002 and
reached 100,000 per year in 2007. Unlike the Miibf& Family forward mortgage program, HECM

has a limited number of loans that have remaindeHA’s portfolio for more than five years. Thekac

of long-run performance data potentially limits todustness of the models’ predictive capacityldosr
policy years.
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C. Changing Reverse Mortgage M arket L andscape

Changes in financial markets and retirement neellaffect both the reasons why borrowers partitgpa

in the HECM Program and the specifics of new proadi@rings. This will affect the loan charactéids

and performance of future endorsements includiis) clraw patterns and repayment behavior. Borrower
characteristics will vary with the changing demqairia as the large baby boomer population transtion

to retirement. Hence, the accuracy of the estisnabethe performance of future books is sensitviae
borrower composition and behavioral assumptions.
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Appendix A: Econometric Analysis of M ortgages

This appendix describes the methodology used tmat the historical and future performance of
HECM loans. The most common reasons why HECM loamainate are mobility, refinance, and
mortality. Since each loan can terminate for antg of these reasons, a competing risk logit madsl
created. A separate logit model was developeddoh type of termination. The probability of
termination from each model was then aggregategtimate the probability a particular loan would
terminate in any policy year.

All historical HECM termination and survivorshiptdas used to formulate this model. This includes
loans that were endorsed under the General Insein@&ig fund between FY 1990 and FY 2008, and
loans endorsed under the Mutual Mortgage Insur@viéd) fund in FY 2009. The change from the Gl
fund to MMI fund has been a transparent processedenders and borrowers with no impact on the
lending operation. It is assumed that the fundriasnpact on loan termination behavior. It imals
important to note that insurance is terminated @tgage note assignment but the HECM loan does not
terminate at this time. Hence, note assignmerisiar modeled as terminations in this review.

The structure of this appendix is as follows: #ect provides a general background of logistic
regression, specifically the competing risk logddel. Section Il details the model specificationdach
of the three competing risk models. Section Ibwh the final parameter estimates and model fit
statistics for each of the three competing risk et&d

I.  TheCompeting Risk L ogit M odel

Similar to Szymanoski, DiVenti and Chow (2000) afwkn-Reed and Szymanoski (2007), a competing
risk logistic regression or logit model approachsged to estimate the probability of HECM loan
termination events. The log function in the lagibdel takes on values between 0 and 1, so it & fde
use in determining the probability of an event ooence. The competing risk logit model also ensure
the probability that the loan terminates undethake risks and the probability that the loan siewi
always sumto 1.

The termination of HECM loans is unique becausmaa can terminate due to one of three reasons
(mobility, refinance, and mortality), and for ordye of these reasons. For instance, a loan that
terminates due to mortality cannot terminate aterltime due to a refinance. Therefore, it isangnt
to model each of these events separately to pratieceost accurate probability of termination.

Begg and Gray (1984) showed that it is statistjcadluivalent to model a multinomial logit regressio
model as an aggregation of individually estimatieimial logit regression models. Specifically, the
parameters are first determined in individual nmdtnial logit regression model per risk. The modeks
then aggregated to estimate the total likelihootkohination. This methodology requires thatiak
outcomes are compared to each other in separateriodels. For HECM termination modeling, this
means that active loans are compared to mobilityitetions, refinance terminations, and mortality
terminations to create three individual model sfpeations. These risks are then combined to craate
single competing risk model.
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1. Individual Model Specifications

Each individual termination model specificationiresttes the conditional probability that a loan will
terminate due to one of three risks: mobilif§,((t) ), refinance E(t)), and mortality €, (t)). The
mathematical expressions that correspond to eattiesé three risks are given by:

e”rvl +Xm (1) Bu

P, (t) = {Equation 1}

1+ e”rvl +Xn (1) Bu + eaR+XR(t)ﬂR + eaD+XD(t)ﬁD

eaR+XR(t)ﬁR

Pr () = 1+ e Xu WA 4 g@r Xa(Mhr 4 g0+ Xo (M hy {Equation 2}

e”D +Xp (1) Bp
Py (1) =

1+ v *Xu (OBu 4 e”R+XR(t)ﬁR + egDJ,XD(t)ﬁD {Equatlon 3}

The constant term®,, , @, anda, as well as the coefficient vectgfg , B; and g, are the unknown

parameters that are estimated by the multinom@il toodel. The subscripts “M”, “R”, and “D” denote
mobility, refinance, and mortality. The vectorsdejpendent variables for predicting the conditional
probability of termination due to mobility, refine@ and mortality are representeddyt) , X.(t)

andX,(t). There are several economic, loan, and borroharacteristics used in each vector to predict

HECM terminations. Some of these components dcedoastant over the life of the loan while others
may vary over timet}.

A.  Mobility Model

The mobility model was constructed to estimatepttodability that a HECM loan terminates due to the
borrower moving out and paying off the loan. Fextuch as borrower characteristics, economic ifacto
and loan specific variables were examined to defiedinal model specification as illustratéduation 4
below:

Xy (t) = Intercept+ Duration, + Duration, + FirstYeag,,,, +
OriginationAge+ Gender+ CumulativéiPA + ChangeOnedarCMT

{Equation 4}

The model consists of the following variables:

1. Duration Variables

Historical experience of mobility terminations stethe likelihood of a HECM borrower paying off
their loan due to mobility. TheirstYeapb,mmyVvariable has a value of 1 if it is the first yedthe

loan and O for all other years of the loan. Tldsiable was included in the model to reflect the
limited number of loans terminating in the firstipp year

Historical experience then shows a sharp increasgobility terminations from the second to the
fourth year of the loan. In the fifth year, motyilterminations remain fairly steady and beginajoer
off starting in the ninth year. To model this esipece, a duration variable for policy years one
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through five and a duration variable for policy segreater than nine were used. The specification
the duration variable is shownEguation 5

, Policy Yea, if Policy Year<5
Duration, = it Policy Yaars5
I Folicy Year {Equation 5}
. 0, if Policy Year <9
Duration, = _ . .
Policy Year -9, if Policy Year>9

2. Household Variables

Household characteristics are also key driversmfevout likelihood. Historical experience suggests
that age at origination and gender are two majterdening factors. The effect of the
OriginationAgevariable does not vary over time because it isngefias the age at loan origination.
Historical experience suggests that older borrowex® a higher likelihood of movingsenderis a
categorical variable with possible values of femaiale, and couple. For tikendervariable, female

is used as the baseline since the majority of HEfOkMowers are females. Typically couples are less

likely to move out of the home and males are migedyl to move out of the home.

3. Economic Variables

Cumulative house price appreciati®@ufnulativeHPARNd the percentage change in the one-year
constant maturity Treasury rate since last timépgiChangeOneYearCMTare the economic
variables included in the mobility model. Thesereamic factors impact loan balances and resale
values of the homes.

Historical experience suggests that faster house pppreciation increases likelihood of move-outs.
Moreover, move-out is more likely when the one-yteeasury rate increases, which accelerates the
rate of loan balance growth. Quarterly house pjmareciation data from the Federal Housing
Finance Authority (FHFA) house price Index (HPIaskd on the MSA/State of the loan. Historical
data on interest rates is obtained from Globapkmsilnc.

B. Refinance M odel

The refinance model was constructed to estimatpribigability a HECM loan will terminate due to the
borrower refinancing the loan. The model spedificafor the Refinance Model is shown below.

Xg(t) = Intercept+ PolicyYear+ 1stYea,,,,,* 2ndYeag, ., + {Equation 6}
3rdYeag,,,n,+ OriginationAge+ Gender+ refinancehdex+ 1stMonthCakDraw

The model consists of the following variables:

1. Duration Variables

Prior HECM experience shows that the majority diingnces occur after the first few years of the
loan. The variableBolicyYear 1stYeapummy 2ndYeagummy and3rdYeap.mmyare designed to
account for this experience. The variaBtdicyYearhas a value equal to the number of years the
loan has been active.
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2. Household Variables

The variable©riginationAgeandGenderare the two borrower characteristics in the refos

model. OriginationAgeis the borrower’s age at endorsement and is reidtant for the life of the
loan, because historical experience suggests lihert lborrowers are less likely to refinance.
Similarly, borrowers with different genders als@imance at differing ratesGenderis a categorical
variable with possible values of female, male, emdple; with female as the baseline. Historical
experience suggests that couples are less likelfittance than females, and males are more likely
to refinance than females.

The likelihood of refinances is also driven by tash draw pattern of the borrower. We found that
the first-month cash dravit{ month cash drajis a representative indicator to the likelihodd o
future refinances. Borrowers who draw large am®whicash initially are more likely to refinance
than borrowers who do not.

3. Economic Variables

To further explain the behavior of HECM borrowensilingness and ability to refinance a loan, the
refinance incentive measure was created. Theamsfimincentive measure represents the net increase
in principal limit for a borrower given the costssaciated with refinancingequation 7depicts the
refinance incentive measure calculation

{Equation 7}

i = MAX{McA)xAH x PLF, -C - PL, ,o}

C

whereMCA, = Original maximumclaimamountfor loanat timeO

A = HPLL

, HPlis theFHFAhousepricéndex per MSA/Sate

0
PLF, = New principallimit factorfor theborrowersageandthecurrentinterestrateat timet

C =Transactia cost tooriginatetherefinancedoan
PL, = Grossprinciplelimit on theoriginal HECM loanat timet

C. Mortality Model

The mortality model was designed to estimate tlbability a HECM loan would terminate due to the
death of the borrower. We utilized the Social Si#gdministration data provided by HUD to
determine the date of death for HECM borrowersatDelates were aligned with termination dates to
determine which loans terminated due to death.

In contrast to the mobility and refinance moded thortality model does not include economic or loan
characteristics. The two major factors in forecastieath terminations are mortality rates and gend
Mortality rates were obtained from the 1999-200% .WDecennial Life Table from the Center for Disease
Control and Prevention. The final model specifmafor the mortality model is shown Equation 8
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X, (t) = Intercept+ Male + Coupl + FemaleMorality +
D( ) p Dummy p Q)ummy y {Equation 8}

Male x FemaleMorality + Couple,,,,,,x FemaleMorality

Dummy

Similar to the mobility model, the female mortaliigte is used as the baselifreemaleMortalityis
interacted with the two distinéendervariables to produce a conditional probabilityttthe loan will
terminate due to death. The interaction tem&les,mmyx FemaleMortalityandCoupley,mmyX
FemaleMortality captures the changing impact that gender hasootality over time.

D. Combining the Three Risks

The results of mobility, refinance, and mortaliggrhination rates can be aggregated as a singlechaza
rate according to Begg & Gray (1984) as follows:

P(t)= ZS: P, (t) {Equation 9}
=1

where P, (t) derived fromEquations 1, 2, & 3

The majority of HECM loans have been endorsed énpthst five years, so there are a limited number of
loans that have remained in FHA's portfolio forigngficant amount of time. As a result, the acayraf
the competing risk logit model to predict termioat for later policy years is limited. Experienaén
elderly homeowners has shown that as the borroges, ahe likelihood of voluntary move-outs
(mobility) and refinances decrease and hence nitgrtabuld dominate the risk of terminations.
Therefore, to mitigate the risk of limited long4tesurviving loans on model accuracy, the termimatio
model integrates the hazard rate frRquation 9with the borrower’s mortality rate.

ht) = P (1), for policy yeart = 1 Equation 10
©= MAX{P (t),m(t)}, for policy yeart >1 {Equation 10}

where m (t) = mortality of borrowerSattainedagefor loani at timet

The final result ofy(t) is the conditional probability that a HECM loani&rminate due to one of the
three competing risks. These probabilities areutated at the loan level so that each loan has a
conditional probability of termination. The proli@kes are then used to calculate terminationgatethe
cohort and policy year level. Appendix B discusthestechnical approach to estimating future
terminations at the cohort and policy year level.

IBM Global Business Services
A-5



FY 2009 HECM Actuarial Review Appendix A Econometric Analysis of Mgages

1. Model Estimation Results

Tables A-1, A-2, and A-3 present the coefficieritreates for the parameters for the logit regression
models that predict mobility, refinance, and matyakermination probabilities.

Table A-1: Mobility Termination Model Specificatien

Variable Cosfficient
Intercept -6.7217%
Duration 1 (year 0 to 5) 0.1484
Duration 3 (year 9+) -0.09%7
First Year (Dummy) -0.6435
Origination Age 0.0417
Gender (Couple)* -0.0104
Gender (Male) 0.05771
Cumulative HPA (%) 0.007Q9
Change in 1-Year CMT from Prior Year (%) 0.00858
Log Likelihood 324,170
Number of Observations 1,075,566
Likelihood Ratio Chi-Square 20,397
Probability > Chi-Square <.0001

* Not significant for 0.05-level asymptotic norniakt, p-value = 0.1696

Table A-2: Refinance Termination Model Specificaio

Variable Cosfficient
Intercept -1.6079
Policy Year -0.222p
First Year (Dummy) -1.8942
Second Year (Dummy) -0.4963
Third Year (Dummy) -0.081f3
Origination Age -0.020p
Gender (Couple) -0.1277
Gender (Male) 0.1633
Refinance Incentive Measure 0.2875
First Month Cash Draw (Dummy > 85%) 0.6%921
Log Likelihood 221,263
Number of Observations 1,060,867
Likelihood Ratio Chi-Square 20,898
Probability > Chi-Square <.0001
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Table A-3: Mortality Termination Model Specificati®

Variable Coefficient
Intercept -4.1518
Gender (Couple) -2.0047
Gender (Male) 0.1848
Female Mortality Rate (%) 10.17p5
Interaction (Male by Mortality) (%) 1.731
Interaction (Couple by Mortality) (%) 12.03p5
Log Likelihood 208,193
Number of Observations 1,059,362
Likelihood Ratio Chi-Square 22,684
Probability > Chi-Square <.0001
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Appendix B: Loan Performance Projections

This appendix will discuss how the termination mpddich was discussed in Appendix A, is used to
forecast future terminations. Future economic ¢@ants and time-specific loan characteristics are
required to forecast termination rates in futurarge This appendix discusses the methodology tased
create future loan data as well as how this datausad to forecast future terminations.

Estimated terminations are developed for all fupokcy years for each active loan as of June 8092
For example, in this review, a loan endorsed in2B¥6 will have termination rates that begin in ppli
year four since the first three policy years havesaly elapsed by the end of FY 2009 and any
terminations that occurred in those years are ateduor by actual experience. For each of thesesy
duration, loan, and economic variables are derbastd on loan characteristics and economic forecast
The Global Insight, Inc. August 2009 ten-year fastaf house price appreciation and interest rates
used until FY 2019. The June 2009 Global Insightyt-year forecast of house price appreciation and
interest rates is used after FY 2019. For futungsk price appreciation, nationwide forecasts sed,u
rather than the MSA or state level data used teldpvtermination specifications.

For every loan and future policy year, these patamalues are then applied to the multinomialtlogi
models as specified in Appendix A. This generategle conditional termination rate per policy year
that the loan will terminate given that it surviviedthe prior policy year. Loan-level terminaticates are
then aggregated according to the year or cohavhioh they were endorsed. The projected conditiona
termination rates by cohort and policy year aredrtgd into the HECM cash flow model to estimate
future terminations and associated cash flowse@HBECM program.
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Appendix C: Cash Flow Analysis

This appendix describes the calculation for theg@nevalue of future cash flows. Future cash flow
calculations are based on factors, such as hoiegppreciation and interest rates, in addition to
individual loan characteristics, and borrower betlaassumptions. There are four major componehts o
HECM cash flows: premiums, claims, note holdingemnges, and recoveries on notes in inventory.
HECM cash flows are discounted according to thestadfficial annual Federal credit subsidy present
value conversion factors, specified later in tlopendix.

I. Definitions
The following definitions are provided to facilieathe discussion of HECM cash flows:

e Insurance-ln-Force (I1F): Refers to the number of active loans in the HUSurance portfolio
(prior to assignment) and the corresponding tatpkid balance.

e Maximum Claim Amount (M CA): The minimum of the appraised home value at originatnd
the HUD loan limit. This is the maximum amount f@nich a lender can file an insurance claim.

* Conditional Claim Type 1 Rate (CC1R): The likelihood a loan terminates as a shortfaline
(claim type 1), given it survived to the beginnofghe time period.

* NoteHolding Period: The amount of time from note assignment to loamitgation. During this
period, HUD takes possession of the loan, now @aleassigned note, and services it until loan
termination.

* Recoveries: The recovery amount received by FHA at the tifieabe termination, expressed as a
percentage of all the cash outflow since note assmt, which includes note acquisition and note
holding costs.
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1. Cash Flow Components

HECM cash flows are comprised of premiums, claissignment costs, and recoveries. Premiums
consist of upfront and annual mortgage insuranempms, which are inflows for the HECM program.
Recoveries, a cash inflow, represent cash reco¥asedthe sale or disposition of a note once it has
terminated. Claim type 1 payments are a cash oufilaid to the lender when the sale of a property is
insufficient to cover the balance of the loan. ssnent claims and note holding payments are additio
outflows. Table C-1 summarizes the HECM inflows antflows.

Table C-1: HECM Cash Flows

Cash Flow Component I nflow Outflow
Upfront Premiums X

Annual Premiums X

Claim Type 1 Payments X
Claim Type 2 (Assignment) Payments X
Note Holding Expenses X
Recoveries X

We next discuss the major components and calcakassociated with these HECM cash flows.
A. Loan Balance

The unpaid principal balance (UPB) is a key inputhte cash flow calculations. The UPB at a givein{po
in time, t is calculated as follows:

UPB: = UPB.; + Cash Draw+ Accruals

The UPB for each periddconsists of the previous loan balance plus anybmwower cash draws and
accruals. The accruals include interest, mortgagigance payments, and service fees. Futurewerro
draws are estimated by assigning draw patterreatus| based upon the first-month draw.

B. Premiums

Upfront and annual mortgage insurance premiumsharprimary source of revenue for the HECM
program. Borrowers typically finance the upfronemium when taking out a HECM loan. Similarly, the
recurring annual premiums are accrued on the balahthe loan.
1. Upfront Premiums
The borrower pays the upfront premium at the tifeasing, equal to a percentage of the MCA.
For FY 2009, the upfront premium rate is 2 peraégithe MCA.
2. Annual Premiums

The borrower also pays the annual premium, whidalsulated as a percentage of the growing
loan balance. Currently, the annual premium isp@rgent of the UPB.
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C. Claims
HECM claims consist of claim type 1s and claim t@se

1. ClamTypel

Claim type 1s factor into HECM cash flows as paytaea the lender when a property is sold and
the net proceeds from the sale are insufficiebicer the balance of the loan. The number and
amount of claim type 1 are estimated based on anogtaim type 1 experience adjusted by
insurance-in-force.

2. Claim Type 2 (Assignment)

Lenders can assign the loan to HUD when the UP&he=a98 percent of the MCA. HUD
acquires the note resulting in acquisition costsaétp the balance (up to the MCA). The model
estimates assignments to occur when the projeddiirgdaches 98 percent of the MCA.

D. Note Holding Expenses

Note holding expenses are cash outflows on assigois during note holding period, including any
cash disbursed to the borrower.

E. Recoveries

At note termination, the HECM loan is due and pdgab FHA. The timing of loan terminations is base
upon the results of the termination model. Theaitkedf the termination projections are discussed i
Appendix A and Appendix B. The amount of recovisrgstimated as the minimum of the loan balance
and the net sales proceeds at termination.
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I11. Net Future Cash Flows

The future cash flow for a book-of-business cafoo@d by aggregating the individual components.

Net Cash Flow= Upfront Premiums + Annual Premiums + Recoverieg
- Claim Type 1s - Claim Type 2s - Note Holding Expensgs

Note that a negative net cash flow indicates th#ftaws have exceeded inflows and a positive ctsh f
indicates the HECM program is generating a netrimedl o obtain the present value of cash flows, the
cash flows are discounted for each policy yearantbrt according to the latest official federalgmet
value discount factors. At the time of this revjehe latest discount factors published by thedefbf
Management and Budget (OMB) were in November 2888 shown below:

FY Discount Factor FY Discount Factor FY Discount Factor
2010 0.9978 2030 0.5368 2050 0.3452
2011 0.9792 2031 0.5229 2051 0.3381
2012 0.9524 2032 0.5096 2052 0.3311
2013 0.9271 2033 0.4971 2053 0.3243
2014 0.9000 2034 0.4852 2054 0.3176
2015 0.8725 2035 0.4739 2055 0.3111
2016 0.8462 2036 0.4631 2056 0.3047
2017 0.8202 2037 0.4529 2057 0.2984
2018 0.7927 2038 0.4431 2058 0.2923
2019 0.7641 2039 0.4339 2059 0.2863
2020 0.7355 2040 0.4249 2060 0.2804
2021 0.7091 2041 0.4162 2061 0.2746
2022 0.6845 2042 0.4076 2062 0.2690
2023 0.6616 2043 0.3992 2063 0.2635
2024 0.6403 2044 0.3910 2064 0.2580
2025 0.6203 2045 0.3830 2065 0.2527
2026 0.6015 2046 0.3751 2066 0.2475
2027 0.5839 2047 0.3674 2067 0.2424
2028 0.5673 2048 0.3598 2068 0.2375
2029 0.5516 2049 0.3524 2069 0.2326
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Appendix D: Economic Forecasts

This appendix discusses the base case economoastseused to calculate the economic value of the
HECM portfolio. The economic value of the fund vedso assessed under alternative economic scenarios,
which are also presented in this appendix. Thipeance of the FY 2009 HECM book-of-business
based on the scenarios below is provided in Sestiohthe review.

l. Base Case Economic Forecast

The base case economic scenario utilized the A3 Global Insight, Inc. ten-year forecast for FY
2010 to 2019 and the June 2009 Global Insight,thity-year forecast for FY 2020 and after. These
economic factors include the FHFA national hougirige index, the ten-year Treasury rate, and tlee on
year Treasury rate. The base case mortality ve¢es obtained from the 1999-2001 U.S. Decennia Lif
Table published by the Center for Disease ContdlRrevention (CDC). The data used in the base cas

scenario is summarized in Table D-1.

Table D-1: Base Case Economic Forecast
Economic Assumptions FY2010 [ FY2011 | FY2012 | FY2013 | FY2014 | FY2015 | FY2016
House Price Appreciation -6.9% -1.1% 1.4% 3.5% 3.3% 4.1% .6%4
One-Year Note Rate 0.95 2.48 3.62 3.94 4.8 4.85 4.85
Ten-Year Note Rate 3.79 3.92 450 481 5.4P 5.49 549

Economic Assumptions | FY2017 | FY2018 | FY2019 | FY2020 | FY2021 | FY2022 | FY2023+
House Price Appreciatior] 4.8% 5.89 5.5% 6.5% 5.1% 3.7%  %3.9
One-Year Note Rate 4.85 4.85 4.8 4.85 4.8b 4.45 4.85
Ten-Year Note Rate 5.49 5.49 5.49 5.4¢ 5.4 549 5.49

IBM Global Business Services
D-1



FY 2009 HECM Actuarial Review Appendix @dhomic Forecasts

1. Alter native Scenarios

Six sensitivity scenarios were considered to detegithe effects of more severe and less severe
economic and program performance scenarios on E@\Hprogram value. Four economic scenarios
were tested; more pessimistic house price foretdstest rate upward shock, interest rate downward
shock, and more optimistic house price forecasto $cenarios specific to the HECM program were also
tested: slower mortality and faster cash draws.

A. More Pessimistic House Price Forecast

One of the most important elements of the HECM gaoyis the rate at which home values appreciate.
When home values decrease, the likelihood of HEGA balances exceeding home values rises,
increasing the possibility of higher loan loss&oreover, lower cumulative house price growth losver
the likelihood of refinance and mobility terminatg) increasing the amount of time FHA is exposed to
potential claim risks.

In order to test the HECM program’s financial riesite to lower house price appreciation, a seiityitiv
analysis was conducted with lower house price agtans. The July 2009 forecast created by Gl was
more pessimistic than the August 2009 forecast ustte base case analysis. Therefore, the FHFA
House Price Index (HPI) forecast from July 2009 wsed for FY 2010 to conduct this sensitivity
analysis. The August 2009 forecast includes hpuse appreciation (HPA) of negative 6.9 percent in
FY 2010 whereas the July 2009 forecast includes dP#egative 10.5 percent in FY 2010.

B. Interest Rate Upward Shock

To test the impact of a higher near-term interat environment on the HECM financial portfolio 030
basis points were added to all interest rate fatsdar FY 2010, FY 2011, and FY 2012. The two
interest rates that directly affect HECM modelimg the one-year and ten-year Treasury rates.

Increasing the two interest rates has opposite ¢tspan the HECM loan balance and the risk on thel MM
portfolio. Higher mortgage interest rates willsa HECM borrowers’ loan balances to grow at aefast
rate and hence increase the likelihood of claimsalso increases revenue from premium and assigned
note interests. On the other hand, a higher éam-sate corresponds to a lower set of principait li
factors for all future books-of-business, whichlwnéduce the amount of cash available to new bagrsw
during the life of the loan. This will result iower loan balances and will decrease the likelihafod
claims. The net impact is dependent on the madgmiti the two effects.

C. Interest Rate Downward Shock

To test the impact of a lower near term interett emvironment on the HECM financial portfolio, 300
basis points were subtracted from all interest fiatecasts for FY 2010, FY 2011, and FY 2012. If
subtracting 300 basis points resulted in a negatiegest rate, interest rates are held at zeroeper

Similar to the interest rate upward shock scenaecreasing the one-year and ten-year Treasuly nate
opposite impacts on the HECM loan balance andiskeon the MMI portfolio. Lower one-year Treasury
rate tends to correspond to lower mortgage inteagst This results in slower loan balance growth,
decreasing the likelihood of a claim. However, éowinortgage interest rate also contributes to lower
revenue from premium and assigned note interestialcc At the same time, a lower ten-year Treasury
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rate lowers the expected interest rate at origongtr future books-of-business. If the expectedriest
rate is greater than 5.5 percent, the drop in tar-yate will allow new borrowers to access mongtgq
in the form of higher principal limit factors, ireasing the loan balance and hence claim risks.n&he
impact is dependent on the magnitude of the twecesf

D. LessPessimistic House Price For ecast

Similar to a worsening house price environmentetéeb house price environment can affect HECM's
financial performance. In this scenario it is ased that the housing outlook will be more optinaisti

than the forecast originally provided by Gl. Tly2008 forecast created by Gl was less pessinisti
than the August 2009 forecast used in the baseacadgsis. Therefore, the FHFA House Price Index
(HPT) from July 2008 for FY 2010 and FY 2011 wasdito conduct this analysis. The August 2009
forecast includes house price appreciation (HPAjegfative 6.9 percent in FY 2010 and negative 1.1
percent for FY 2011 whereas the July 2008 forecatides HPA of negative 0.8 percent in FY 2010 and
positive 0.9 percent for FY 2011.

E. Slower Mortality

Another important factor in forecasting the perfanoe of HECM in future years is mortality. Through
improvements in technology and modern medicinegreeral population continues to outlive current
mortality expectations. The 1999-2001 U.S. Decarnfe Table by CDC published in 2004 is used to
forecast base case mortality terminations. Atithe of this review, the 1999-2001 Life Table ig th
most recent study conducted by the CDC with madytadites up to 109 years old.

The CDC mortality rates from the 20@tecast (published in 2007) contain slower maxtaktes than
the baseline rates. This sensitivity analysis tise2004 Life Table for extrapolated mortalityesiup to
age 99. For ages 100 to 109, the mortality ratesiecording to the average rate of change betieen
2001 Life Table and 2004 Life Table.

Slower mortality delays terminations due to deakhis results in greater risk exposure for FHAlzs ¢
is more time for the UPB to grow, increasing thegloility that the accumulated UPB exceeds the
proceeds from house sale at termination. On ther dtand, slower terminations also increase the tim
between assignment and termination, where HUD ses\the loan and receives servicing fees and
interest income. The net impact is dependent emtagnitude of the two effects and the timing of
terminations.

F. Faster Cash Draws

The HECM portfolio is sensitive to the amount oflcahat borrowers draw from their initial principal
limit. Faster cash draws increases the loan balamich increases both the likelihood of shortt¢dims
and the amount of interest revenue on assigned.ndtiee net effect on the economic value depends on
house price forecasts, termination rates, and digdactors.

In this sensitivity study, we consider the scenari@re borrowers accelerate their cash draw ity earl
policy years. Specifically, we model the policyayéwo cash draw rate as the sum of the policysyear
two and three rates from the baseline model. &nyjlwe model the policy year three cash draw aate
the sum of the policy years four and five from biaseline model. The cash draw rates in subsequent
policy years were accelerated accordingly.
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Appendix E: Econometric M odel Results

Conditional Termination Rates Forecast per Endoeserhiscal Year and Policy Year

Fiscal |Policy Year

Year 1 2 g 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

2009 - 8.73% 8.82% 8.04% 8.73% 8.32% 8.31% 8.40% 8.58% 8.47% 8.46% 8.54% 8.70% 8.96% 9.33% 9.77% | 10.27% [ 10.85% | 11.48%
2010 5.34 7.66 8.17 8.86 9.14 9.07 9.13 9.27 9.48 9.24 9.08 9.02 9.06 9.20 9.45 9.79 10.21 10.72 11.31
2011 4.58 7.31 8.42 8.71 9.28 9.28 9.36 9.52 9.72 9.43 9.20 9.10 9.11 9.24 9.46 9.80 10.21 10.70 11.28
2012 4.37 7.48 8.24 8.78 9.43 9.44 9.53 9.68 9.85 9.50 9.25 9.14 9.15 9.27 9.49 9.82 10.23 10.73 11.31
2013 4.43 7.29 8.25 8.84 9.52 9.54 9.62 9.73 9.86 9.49 9.24 9.13 9.14 9.26 9.47 9.79 10.20 10.69 11.26
2014 4.32 7.29 8.30 8.91 9.61 9.62 9.66 9.73 9.84 9.47 9.23 9.12 9.14 9.26 9.49 9.82 10.23 10.72 11.29
2015 4.32 7.31 8.32 8.93 9.61 9.58 9.58 9.63 9.74 9.38 9.16 9.07 9.10 9.23 9.46 9.79 10.20 10.69 11.27
2016 4.33 7.34 8.36 8.97 9.62 9.55 9.54 9.59 9.70 9.36 9.14 9.06 9.09 9.22 9.46 9.79 10.20 10.70 11.28

Fiscal |Policy Year

year 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 25 36 37 38

2009 | 12.17% | 12.91% | 13.71% | 14.58% | 15.53% | 16.55% | 17.66% | 18.89% | 20.23% | 21.72% | 23.39% | 25.30% [ 27.52% [ 30.17% [ 33.84% [ 37.98% [ 42.02% | 45.18% | 46.85%

2010 11.99 12.77 13.64 14.58 15.57 16.63 17.81 19.12 20.56 22.15 23.94 26.03 28.61 31.93 36.12 40.58 44.84 48.50 51.46

2011 11.96 12.75 13.63 14.57 15.56 16.61 17.77 19.07 20.53 22.16 24.01 26.18 28.85 32.25 36.42 40.79 44.88 48.38 51.29

2012 11.99 12.77 13.64 14.57 15.55 16.61 17.79 19.11 20.57 22.17 23.98 26.13 28.77 32.18 36.36 40.75 44.89 48.43 51.32

2013 11.94 12.73 13.60 14.54 15.53 16.59 17.76 19.06 20.51 22.12 23.93 26.04 28.64 32.02 36.24 40.70 44.94 48.56 51.48

2014 11.97 12.75 13.62 14.56 15.55 16.62 17.79 19.11 20.56 22.17 23.99 26.13 28.77 32.18 36.39 40.83 45.02 48.61 51.54

2015 11.96 12.75 13.63 14.57 15.54 16.59 17.74 19.05 20.52 22.15 23.98 26.14 28.77 32.14 36.31 40.71 44.85 48.39 51.26

2016 11.97 12.75 13.62 14.56 15.55 16.61 17.80 19.12 20.57 22.16 23.96 26.09 28.73 32.12 36.30 40.70 44.86 48.42 51.32
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