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EXECUTIVE SUMMARY

Reverse mortgages are intended to assist elderly homeowners
who are "house-rich and cash-poor" to tap the eguity in their
homes without moving and selling. With a reverse mortgage, an
elderly homeowner is able to receive payments from a lender that
do not have to be repaid until the homeowner chooses to move or
dies. The lender is repaid from proceeds from the sale of the
property, with any proceeds in excess of the amount needed to pay
off the mortgage going to the borrower or the borrower's estate.

The potential demand for reverse mortgages is substantial.
American Housing Survey data for 1987 show that over 2U percent
of elderly owners (3.2 mwillion) might be regarded as house-rich
and cash-poor--those with incomes below $15,000 and houses valued
at more than $50,000. Some of these households might be able to
live in their homes longer or more comfortably using the proceeds
of ¥ reverse mortgage.

Despite the potential demand, prior to 1Y8%, only about
2,500 reverse mortgages were issued by various public and privace
lenders. To some supporters of reverse mortgages, it seemed that
Tortgage insurance might provide the needed impetus to turther
expansion, ana they securea Congressional support for a reverse
mortgage lnsurance demonstration.

The Home Equity Conversion Mortgage (HECM) Insurance
Demonstration, also known as the Federal Housing Administration
(FHA) reverse mortgage program, was created by Section 417 of the
Housing and Community Development Act of 1987 which added Section
255 to the National Housing Act (the Act). It authorized the
Secretary of Housing and Urban Development (HUD) to insure 2,500
reverse mortgages through September 30, 1991, on the homes of
elderly homeowners, enabling them to turn their equity into
cash.

This interim report, pursuant to Section 255(k) of the Act,
describes the design and implementation of the demonstration.
Chapter 1 describes progress to date, summarizing the design
process and reporting on current status. Design of the FHA
reverse mortgage program involved several offices within HUD,
other Federal Agencies, and a number of interest groups in the
private sector. A draft proposed rule was published in the
Federal Register on Uctober 25, 1988, within the nine-month
period mandated by the statute. The final rule was published in
the Fedral Register on June 9, 1989, and became effective on
July 24, 1989. A handbook containing detailed procedures and
mortgage documents for the program was completed on
August 24, 1989,
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Most of the subsequent chapters address design issues:
determining borrower, lender, and property eligibility,

Chapter 4; calculating payments to borrowers, Chapter 5;
calculating loan costs, Chapter 6; insuring lenders, Chapter 7/;
and providing counseling, Chapter 8. Administrative procedures
related to reverse mortgage origination, mortgage insurance
premium accounting and collection, servicing, and claims are
dealt with in Chapter 9. Legal issues raised by the progranm are
discussed in Chapter 10. The appendix provides a tull technical
explanation ot the payments model used to calculate principal
limit factors.




HOME BQUITY CONVERSION MORTGAGE INSURANCE DEMONSTRATION
REPORT TU CONGRESS

INTRUDUCTION

Without a reverse mortgage, elderly homeowners who are "house-rich and
casti-poor" have few ways of tapping the equity in their howe apart from
moviﬁg and selling. Younger homeowners may be able to take out a home
equity line ot credit, if they can aftord to repay it. Elderly homeowners
who need money tfor home répair, health, or living expenses may not have

sufficient income to quality for a home equity line of credit.

With a reverse mortgage, elderly homeowners are able to receive
payments from a lender that do not have to be repaid until the homeowners
choose to move and sell, or they die. The lender is repaid from proceeds
fram the sale of the property, with any proceeds in excess of the amount
needed to pay off the mortgage going to the borrowers or the borrowers'

estate.

The potential demand for reverse mortgages is substantiél. American
Housing Survey data for 1987 show that 19Y.7 million dwelling units were
occupied by elderly householders--those 65 years of agé or older. Seventy-
five percent of these households (14.8 million) owned their own hqme;

almost 40 percent of the elderly owners were 75 years of age or older.
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Eighty-three percent of the elderly owners (12.3 million) owned their homes
free and clear. Among elderly owners with mortgages, the median
outstanding principal amount was only §$15,000. Net equity for all elderly

owners totalled $1.1 trillion.

Over 20 percent of elderly owners (3.2 million) might be regarded as
house-rich and cash-poor--those with incomes below $15,000 and houses
valued at more than $50,00U. Some of these households might be able to
live in their homes longer or more comfortably using the proceeds of a

reverse mortgage.

According to data on over 100U reverse mortgages gathered by
Dr. Haufice Weiﬁrobe of Clark University as of December 1983, the typical
reverse mortgage borrower was a 76-year-old woman living alone in a
$160,000 house. Single womén constituted over 60 percent of all borrowers;
married couples, over 25 percent; and single men, the remainder. Average
income was about $14,000 for couples and about $Y,000 for men and women

living alone.

Despite the potential demand, prior to 1988, only about 2,500 reverse
mortgages were issued by various public and private lenders. (The
development of reverse mortgages is described in more detail in Chapter -
3.) To some supporters of reverse mortgages, it seemed that mortgage

insurance might provide the needed impetus to further expansion, and they
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secured Congressional support for a reverse mortgage insurance

demonstration.

HEQM Demonstration

The Home Equity Comversion Mortgage (HEGY) Insurance Demonstration,
also known as the Federal Housing Administration (FHA) reverse mortgage
program, was created by Section 417 of the Housing and Community
Development Act of 1987 (Pub.L. 100-242) which added Section 255 to the
National Housing Act (the Act). It authorizes the Secretary of Housing and
Urban Development (HUD) to insure 2,500 reverse mortgages through September

30, 1991, on the homes of elderly homeowners, enabling them to turn their

home equity into cash.!

Under the demonstration, the Secretary is authorized to provide
mortgage insuraﬁce for reverse mortgages that permit elderly homeowners to
convert a portion of their accumulated equity into cash and, thereby, to
assist them in meeting health, housing and subsistence costs at a time of
reduced income. The demonstration is intended to encourage and increase
the involvement of lenders and other participants in mortgage markets in
the making and servicing of reverse mortgages for elderly homeowners.
Finally, the demonstration is intended to produce data on the extent of the
need and demand among elderly homeowners tor insured and uninsured reverse
mortgages and the types of reverse mortgages which best serve the interests

of elderly homeowners, lenders, and the Federal Govermment. With this

IThroughout this report, the terms "FHA" and "HUL" are used
interchangeably.
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data, decisions can be made about the appropriate role of HUD insurance in

facilitating the use of reverse mortgages by the elderly.

Report to Congress

Section 255(k) of the Act requires the Secretary to submit an interim
report to Congress describing the design and implementation of the
demonstration; the number of types of reverse mortgages written to date;
the profile of participant homeowner borrowers, including incomes, home
equity, ana regional distribution; and problems encountered in
implementation, including impediments associated with State or Federal laws

"or regulations governing taxes, insurance, securities, public benetits,
banking, and aﬁy other problems in implementation that the Secretary

encounters.

This report responds to this reyuirement. Since the program is just
getting underway, few data are yet available on the types of mortgages
written or the characteristics of the borrowers. Therefore, the report
will focus upon the program design issues identified, the options
considered, and the choices made. Whenever possible, design variations ot
interest to potential sponsors of subsidized or conventional reverse
mortgage or mortgage insurance programs will be noted. Finally, the report
will highlight problems encountered in implementation, separating those

that were solved from those requiring further attention.
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Organization of Report

Chapter 1 describes progress to date, summarizing the design process
and reporting on current status. Plans for ongoing program evaluation are
also briefly described. Chapter 2 provides an overview of the Home Equity
Conversion Mortgage Insurance Demonstration. These two chapters together
are intended as a self-contained summary of the demonstration. Later
chapters provide more detail. Chapter 3 discusses the risks to borrowers
and lenders of reverse mortgages, analyzes the risk reduction strategies
adopted by lenders before the availability of mortgage insurance, and
describes risk reduction in the FHA reverse mortgage insurance program.

]

Most of the subseQuent chapters address design issues: determining
borrower, lender, and property eligibilicy, Chaptef 4; calculating payments
to borrowers, Chapter 5; calculating loan costs, Chapter 6; insuring
lendefs, Chapter 7; and providing counseling, Chapter 8. Administrative
procedures related to reverse mortgage origination, mortgage insurance
premium accounting and collection, servicing, and claims are dealt with in

Chapter 9. Legal issues raised by the program are discussed in Chapter 1U.




CHAPTER ONE
PROGRAM DESIGN AND CURRENT STATUS

PROGRAM DESIGN
Process

Design of the Home Equity Conversion Mortgage Insurance Demonstration
involved several offices within HUD, other Federal Agencies, and a number
of interest groups in the private sector. Lead responsibility was assigned
to the Office of Economic Affairs in the Office of Policy Developinent and |
Research (PDR). An interoffice working group was created made up of staff
from PDR; the Office of Housing, and the Office of the General Counsel.
-An initiél lisﬁlof design issues was prepared for review in March, 1988,
and work began on a proposed rule in April. Outstanding issues were

analyzed and discussed in meetings of the working group.

At the same time, HUD began to consult formally and informally with

outside experts, in accordance with Section 416(b) of the Housing and

Commmnity Development Act, requiring the Department to consult widely with
lenders, insurers, and organizations and individuals with expertise in home
equity conversion. Numerous individuals and organizations who are
knowledgeable about reverse mortgages were consulted, and meetings were

held with key groups. HUD staff met:



on February 24, 1988, with an ad hoc group of individuals and
groups representing the American Association of Retired Persons,
the National Center for Home Equity Conversion, the American Bar
Association's Commission on.Legal Problems of the Elderly, and
others who were responsible for the authorization of the

demonstration to hear their initial recommendations;

on March 23, 1988, with representatives of State housing finance
agencies to discuss State experience with reverse mortgage

lending;

on April 6, 1988, with representatives of the Administration on
Aging in the Department to Health and Human Services to discuss
joint efforts between HUD and AcA to fund training for reverse

mortgage counselors;

on May 3, 1938, with lenders and insurers interested in
originating reverse mortgages to discuss mortgage terms and

insurance options;

on May 10, 1988, with housing counselors, public interest groups
representing the elderly, and agencies on aging to discuss

counseling about reverse mortgages and their alternatives;
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Meanwhile, in February 19389, 50 lenders were selected by
lottery and given reservations ot insurance authority for 50
reverse mortgages apiece. The first FrA reverse mortgage was
closed on October 19, 198Y, by the James B. Nutter Company ot
Kansas City, Missouri. As of July 25, 199u, lenders had taken a
total of 572 applications: 110 mortgages were endorsed tor
insurance; 205 were closed, but not yet endorsed; and an
additional 257 were being processed.

Media coverage ot the demonstration has been extensive.
HUD User, an information dissemination service employed by HUD,
received over 23,000 inquiries from borrowers, lenders, and
others in the interval prior to the start-up of the program.
Inquiries ftrom borrowers continue to flow into HUD and to
participating lenders.

Chapter 2 provides an overview of the FnA reverse wmortgage
program. Unlike a traditional resiadential mortgage, a reverse
mortgage provides for payments to an elderly homeowner over an
. extended period rather than in one lump sum, and the homeowner
repays the loan in one payment rather than through periodic
payments. To be eligible for a reverse mortgager, a borrower
must be 62 years ot age or older, own a home free and clear or be
able to pay off existing liens at closing trom reverse mortgage
proceeds, and occupy the property as a principal residence. A
potential borrower must also receive counseling from a third
party independent of the lender on reverse mortgages and their
alternatives. To offer reverse mortgages, a lender must be a
HUu-approved lender and must have a reservation ot insurance
authority from a HUD Regional Office.

Under the FHA reverse mortgage program, a borrower may
choose among three basic payment options: tenure, term, and lLine
of credit. The tenure option provides a borrower with level
monthly payments for as long as the borrower occupies the home as
a principal residence. The term option provides level monthly
payments tor a fixed period selected by the borrower. The Lline
of credit option permits the borrower to make draws up to a
maximum amount at times and in the amounts of the borrower's
choosing. The program permits maximum flexibility. A borrower
may receive a lump sum draw at closing to pay off an existing
mortgage, to pay off a contractor's lien for repairs, or for
other purposes. In addition, a borrower may combine a tenure or
term mortgage with a line of credit or restructure payments tO
accommodate changes in the borrower's circumstances.

Payments to borrowers are based upon the age of the youngest
borrower, the mortgage interest rate, and the maximum claim
amount. The maximum claim amount is the lesser of tne value ot
the property or the maximum mortgage on a one-unit residence that
FHA can insure in a geographical area under the Section 203(b)
program. At the present time, this amount ranges between $67,500
and $124,875.
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Payments are calculated using principal limit factors
generated by a payments model which contains assumptions about
the longevity of the borrower and the appreciation of the
property. Such principal limits are used to evaluate
applications under the tenure, term, and Line of credit options.

Regardless of the payment plan selected, elderly homeowners
cannot be forced to sell their homes to pay oft their mortgage,
even if the mortgage balance grows to exceed the value of the
property. When the borrower does move or die and the property is
sold, the borrower's liability will pbe limited to the value ot
the home. 1In addition, a borrower is protected if the lender
fails to make the required payments under the wortgage. FHA will
make the payments to the borrower, and the defaulting lender will
lose all interest on payments made to or on behalf ot the
borrower.

The borrower will pay an FdA mortgage insurance premium to
insure lenders against loss in the event that sales proceeds are
not sufficient to pay ott the m@rtgage. It will consist ot two
parts, both of which may be financed: 1) an up-tront premium of
two points on the value of the property capped at the maximum
claim amount and 2) a periodic premium of 50 baSLS points on the
grow1ng principal balance.

The mortgage insurance premium (MIP) is estimated to cover
all losses, whether these losses are borne by FHA or private’
lenders. At the time that the mortgage is closed, a lender will
choose one of two insurance options: the assignment option, or
the shared premium option. Under the assignment option, FHA
collects all of the MIP. The lender has the option of assigning
a mortgage to FHA at the time tha the mortgage balance, including
accrued interest and MIP, equals the maximum claim amount.
Following assignment of the mortgage, the lender files an
insurance claim for an amount equal to the mortgage balance and

has no further obligations under the—mortgage. HUD will continue —

to make any payments—that -are owed—-the borrower and will accept
full responsibility in the event ot loss"

Under the shared premium option, the lender foregoes
assignment ot a mortgage to FHA and retains a portion ot the
periodic MIP to compensate for the share of risk borne. FHA will
pay the lender the difterence between the mortgage balance and
the sales proceeds at the time that the mortgage is payable up to
the maximum claim amount. The lender is liable tor losses that
exceed the maximum claim amount, and the lender's share of the
periodic MIP has been calculated to equal the expected value or
. these losses.

Chapter 3 discusses the risks to borrowers and lenders of
reverse mortgages, analyzes the risk reduction strategies adopted
by lenders before the availability of mortgage insurance, and
describes risk reduction in the FHA reverse mortgage program.
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o on June 21, 1988, with representatives of secondary market
agencies and private mortgage insurers to discuss payment model

assumptions and mortgage insurance premium issues.

A proposed rule was published in the Federal Register on

October 25, 1988, within the nine-month period mandated in the statute. At
a press briefing on October 27, 1988, PDKR and Housing officials announced
publication of the rule; the Administration on Aging announced that it was
transferring $250,000 to HUD to help fund training for reverse mortgage
counselors; and the Federal National Mortgage Association and Federal hHome
Loan Mortgage Corporation announced their willingness to purchase FHA-

insured reverse mortgages for their own portfolios.

Following publicétion of the proposed rule, work began on a progranm
handbook. Between Uctober 1938 and March 193Y, weekly meetings were held
of staff from the Offices of PDR, Housing, Administration, and the General
Counsel to develop implementing procedures for all aspects of the program
from loan origination to mortgage insurance termination. The final rule

for the demonstration was published in the Federal Register on June 9,

1989, and became effective on July 24, 1989. The handbook containing
detailed procedures and mortgage documents for the program was completed on

August 24, 1989.

Mearmwhile, in February 1989, 50 lenders were selected by lottery and

given reservations of insurance authority for 50 reverse mortgages apiece



in a manner described in Chapter 4. The first FHA reverse mortgage was
closed on October 19, 1989, by the James B. Nutter Company of Kansas City,

Missouri.
CURRENT STATUS

The FHA reverse mortgage program is well underway. As of July
25, 1990, lenders had taken a total of 572 FHA reverse mortgage
applications: 110 mortgages were endorsed for insurance; 205 were closed,
but not yet endorsed; and an additional 257 were being processed. Lenders
ha&gﬁ1ad,numerous tasks to complete before they could begin accepting
applications and have faced various problems arising from the unusual
nature of this innovative mortgage instrument. This report describes these
issues and the steps taken to address them in subsequent chapters. Legal
issues are important; lenders must add relevant State law provisions to the
legal documents provided by HUD. In numerous instances, lenders have
encountered legal impediments to the issuance of reverse mortgages. Some,
but not all, of these could be overcome. All lenders faced the challenge
of applying the recently amended truth-in-lending disclosure requirements
for home equity lines of credit to reverse mortgages. Efforts to overcome

legal barriers and to develop disclosure documents are discussed in more

detail in Chapter 10.

Some lenders had difficulty locating a title insurance company

knowledgeable about and willing to insure reverse mortgages. This problem
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i1s being overcome as title insurers learn more about the program. Other
lenders were located in areas without HUD-approved housing counseling
agencies or in areas with‘counselors who needed additional training to feel
comfortable discussing reverse mortgages and their alternatives with
borrowers. Efforts are being made to identify counseling agencies and to

provide additional training as discussed in Chapter 8.

In the face of these challenges, some lenders withdrew, disappointing
some potential borrowers on the waiting list when replacement lenders who
did not serve the same lending area were selected. Other lenders withdrew
" because they concluded the limit of 50 mortgages was too small to justify

the start-up costs.

Despite these difficulties, the FHA reverse mortgageé program is
growing steadily. Applications are being processed in all 10 HUD Regions.
Each lender that withdrew from the program has been replaced by another
lender from the waiting list, and additional lenders are seeking admittance
to the program. Media coverage of the demonstration has been extensive,
starting with publication of the proposed rule in October 1988. . HUD User,
an information dissemination service employed by HUD, received over 28,000
inquiries from borrowers, lenders, and others in the interval prior to the
start-up of the program. Inquiries from borrowers continue to flow into
HUD and to participating lenders. Lenders who remain in the program have
been willing to incur start-up costs because they expect the demand for

reverse mortgages to grow.
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PROGRAM MONITORING AND EVALUATION
The Department intends to monitor the HEQM demonstration program
carefully and report on progress to Congress whenever appropriate with

particular reference to any impediments to effective implementation.

Preliminary Evaluation

Under Section 255(k)(2) of the Act, the Secretary is directed to
submit a preliminary evaluation of the FHA reverse mortgage program to

Congress by tlarch 30, 1992. The report is to:

(A) describe the types of mortgages appropriate for inclusion in

such program;

(B) describe any changes in the insurance programs under this
title, or in other Federal regulatory provsions, determined to be

appropriate;

(C) describe any risk createdunder such mortgages to mortgagors
and mortgagees or the insurance programs under this title, and whether
the risk is adequately covered by the premiums under the insurance

programs;
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(D) evaluate whether such program has improved the financial
situation or otherwise met the special needs of participating elderly

homeowners;
(E) evaluate whether such program has included appropriate
safeguards for mortgagors to offset the special risks of such

mortgages; and

(F) evalute whether home equity conversion mortgages have a

potential for acceptance in the mortgage markets.

Evaluation reports are to be submitted every two years thereafter and are

to include analysis of mortgage repayments.

Program Data

In anticipation of this task, the Department designed creation of a
‘database into the FHA reverse mortgage program. Working with staff in the

Offices of Housing and Administration, PDR staff examined mortgage forms

and program data systems to determine how data needed for evaluation could
be collected in the course of normal administrative processing. Data
definitions were clarified and data elements were added to the Computerized

Homes Underwriting System (CHUMS).

Once a reverse mortgage is endorsed for insurance, data entered into

CHUMS are downloaded into an SPSS-PC database. The records in this
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database will subsequently be linked with the records in the automated
mortgage insurance premium accounting system, so that, in the future, HUD
will be able to study both the characteristics of borrowers and the loans

that they initially prefer, and the actual rate at which they consume

mortgage proceeds.

The Department will be able to assess the risk of reverse mortgages
and the adequacy of the mortgage insurance premium collected by cross-
checking data on mortgage repayments with the predicted rate of mortgage
terminations from the HECM payments model (discussed in the appendix).
Within a few years, it should be possible to ascertain the adequacy of the

program’s assumptions and whether they need to be adjusted.

From program data, it will, of course, be possible td'track:the
characteristics of lenders in the program and the volume of mortgage
originations. The mortgage insurance premium accounting system will record
mortgage sales and servicing arrangements. With this information, it
should be possible to analyze the potential acceptability of reverse

mortgages by the mortgage markets.



CHAPTER TWO
OVERVIEW OF FHA-INSURED REVERSE MORTGAGES

Unlike a traditional residential mortgage, a home equity conversion or
"reverse" mortgage provides for payments to an elderly homeowner over an
. extended period rather than in one lump sum, and the homeowner repays the
loan in one payment rather than through periodic payments. The reverse
mortgages insured under this demonstration also differ from traditional
mortgages and some types of home equity conversion mortgages in that they

have neither a fixed maturity date nor a fixed mortgage amount.

Eligibility

To be eligible for a reverse mortgage, a borrwer must be 62 years of
age or older, own a home free and clear or be able to pay off existing
liens at closing from reverse mortgage proceeds, and occupy the property as
a principal residence. The property occupied by the borrower must be a
one~-family dwelling which meets HUD's minimum property standards.
When repairs necessary to meet HUD's property standards do not exceed the
borrower's principal limit, they may be made using mortgage proceeds before

or after closing in accordance with program rules.

To offer reverse mortgages, a lender must be a HUD-approved lender and

must have a reservation of insurance authority from a HUD Regional Office.

The initial reservations of insurance authority for the program were
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allocated among applicants by lottery at the end of February 1989 following

publication of a notice in the Federal Register.

Evolution of Program Design

The statute authorizing the Home Equity Conversion Mortgage Insurance
Demonstration does not spell out the types of reverse mortgages that the
Department should insure, although it does rule out certain options--for
example, fixed-term reverse mortgages-~by allowing homeowners to remain in
their homes as long as they choose and by making reverse mortgages
nonrecourse debt.

Aftér internal consideration and consultation with outside groups, the
Department decide& to insure several types of reverse mortgages. The
proposed rule, published October 25, 1988, authorized insurance for tenure
mortgages under which borrowers wouid receive payments as long as they
lived in the property, term mortgages under which borrowers would receive
payments for a period of time selected by the borrower and would be able to
remain in the property beyond the term, and line of credit mortgages under
which borrowers could make withdrawals in the amounts and at the time of
their choosing. These mortgages could have fixed or adjustable interest
rates. The Department also planned to offer fixed-rate tenure mortgages
with shared appreciation. The provisions of this rule offered the borrower
only limited flexibility: the borrower could stop and restart monthly

payments and could convert a tenure or term mortgage to a line of credit.



Once work began on a program handbook, the value of flexibility
combined with simplicity became evident. Anticipating program
implementation, staff struggled with "what if" questions such as: "What if
the roof goes five years into the mortgage?" or "What if the borrower
falls, breaks ner hip, and needs funds for temporary home assistance?”" It
seemed evident that it was in the borrower's, lender's, and HUD's interest
for the borrower to be able to tap home equity to make the repair, and so,
preserve the security for the mortgage. Likewise, it was consistent with
statutory intent to facilitate the borrower's desire to remain in her home
as long as she chose. Other questions related to mortgage servicing (e.g.,
- "what if the elderly homeowners fails to pay property taxes?" or 'what it
the amount withheid_by the lender for taxes and insurance is too much or

too little?") also suggested the value of such flexibility.

At the same time, work continued on the development of the payments
model used to calculate payments to borrowers, and particularly, on a
simple method for using the model's results in mortgage lending--ideally,
in factor tables similar to the amortization factor tables with which
lenders were already familiar. Initially, it seemed that, at a minimum,

different tables would be needed for tenure and term mortgages.

A major technical breakthrough occurred when it became evident that,
for a borrower of a given age with a known interest rate and house value,
all of the types of reverse mortgages had the same present value at closing

and ditfered only in the timing of the borrower's draws. The decision was
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then made to use the present value of potential payments, known in the
reverse mortgage program as the "principal limit," to calculate all

payments to the borrower.

The implications of this technical insight were spelled out in the
final rule. Instead of insuring several types of reverse mortgages, the
Department would insure one reverse mortgage under which the borfower had
several payment options--all generated from one number, the principal
limit-~and could change a payment plan without violating the actuarial and
other assumptions upon which the mortgage was underwritten. Through a
series of design decisions to solve gpecific problems, a line of credit
reverse mortgage was created which preserves the present value of the
borrower's credit line and permits the borrower toAconfrol the timing of
payments from the lender. Such a mortgage provides borrowers, lenders, and
HUD with the flexibility to adapt the payment stream to the borrower's
changing financial circumstances while simplifying the program's design.
(These features were also made available to borrowers choosing reverse

mortgages with shared appreciation.)

Payment Options

Under the FHA reverse mortgage program, a borrower may choose among
three basic payment options: tenure, term, line of credit. The tenure
option provides a borrower with level monthly payments for as long as the
borrower occupies the home as a; 'principal residence. The term option.

provides level monthly payments for a fixed period selected by the
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borrower. The line of credit option permits the borrower to make draws up

to a maximun amount at times and in amounts of the borrower's choosing.

The program permits maximum flexibility. A borrower may receive a lump sum
draw at closing to pay off an existing mortgage, to pay off a contractor's

lien for repairs, or for other purposes.

In addition, a borrower may combine a tenure or term mortgage with a
line of credit or restructure payments to accommodate changes in the

borrower's circumstances.

Calculation of Payments to Borrowers

Pay@ents to borrowers are based.upon the age of the youngest borrower,
the mortgage interest rate, and the maximum claim amount. The maximmm
claim amount is the leéser of the value of the property or the maxiﬁum
mortgage on a one-unit residence that FHA can insure in a geographical area
under the Section 203(b) program. At the present time, this amount ranges
‘between $67,500 and $124,875. The maxinum claim amount limits the benefits

that can be received by a borrower whose property value exceeds this

amount.

Payments are calculated using principal limit factors. There is a
unique principal limit factor for each combination of the borrower's age
and an interest rate. For example, the principal limit factor
corresponding to a 75-year-old borrower with a 10 percent interest rate is

.416. The principal limit factor may be regarded as a loan-to-value ratio.
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It measures the percentage of the maximum claim amount (i.e., 41.6 percent)
that is available to the borrower on the first day that a mortgage is in

effect.

Principal limit factors are generated by a payments model which
contains assumptions about the longevity of the borrower and the
appreciation of the property. To calculate a principal limit factor, a
payments model is used which fixes the mortgage insurance premium (MIP)
structure, assumes the maximum amount will be borrowed at closing, then
solves for a principal limit factor subject to a constraint that equates
the present discounted value of the mortgage insurance premium (MIP)
expected to be collected with the present discounted value of the losses
expected to be'paid when future loan balances exceed the value of the
collateral. The principal limit factor assures HUD that, for a given
borrower and interest rate, payments can be calculated such that.the losses
that the Department can expect to incur will be equal to the premiun that
it can expect to collect. (See the appendix for a full explanation of the

payments model.)

A principal limit factor is multiplied times the maximum claim amount -
to determine the principal limit. To continue the example used above, if
the 75-year-old borrower lives in a $100,000 house in an area where the
Section 203(b) limit equals or exceeds $100,000, then the borrower's
principal limit is $41,600. In the FHA reverse mortgage program, all

payments to borrowers are calculated using a principal limit.
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The principal limit is the present value of the mortgage benefits that
can be received by a given borrower. In fact, it is the maximum dollar
amount that a borrower could withdraw on the first day of a mortgage, after
which the borrower would be unable to make another draw, but would be able
to remain in the home indefinitely. The nominal value of the principal
limit increases each month by the compounding rate (i.e., the mortgage
interest rate plus the periodic MIP). As Table 2-1 illustrates, for a 75-
year—qld—borrower in a $100,000 with a 10 percent interest rate, the
principal limit would grow to $70,163 at the end of 60 months, $91,120 at
the end of 90 months, and $118,337 at the end of 120 months. The principal
limit operates like a credit limit--once the mortgage balance reaches the

limit, a borrower cannot make additional draws.

To calculate a term payment, one projects the principal limit (minus
any financed closing costs and MIP) forward to the end of the term and
calculates the monthly payment using the compounding rate in a sinking fund
formula. As Table 2-2 illustrates, a 75-year-old-borrower in a $100,000
house with a 10 percent mortgage who finances $2,000 in up-front MIP and
$1,500 in closing costs may receive 60 monthly payments of $812, 90 monthly
payments of $608, 120 monthly payments of $510, or other amounts
corresponding to other terms. Younger borrowers would receive less, and

older borrowers would receive more.
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TABLE 2-1

Estimated Principal Limits at Origination and at
Selected Time Periods after Qrigination-

Interest Rate: 10 § (no shared appreciation)
Appraised Valuve = § 100,000

- - Months after Origination - -

Age Ori_cg}:tion 60 S0 120
62 $ 24,700 41,659 54,102 70,262
65 28,000 47,225 61,331 79,650
70 34,200 57,682 74,911 97,286
75 41,600 70,163 91,120 118,337
80 50,000 84,330 109,519 142,231
85 - 58,900 99,341 129,013 167,549

= Assumnes:

Appraised value is within FHA max. mortgage amount for area.
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TABLE 2-2

Estimated Maximum Monthly Payments for Selected Temm Mortgages
Campared With Tenure Mortgages -

7

65
70
75
80
85

* Assumes

Interest Rate: 10 %
Appraised Valve = § 100,000

(no shared

- - - Tem in Months - - -

60
$ 452
522

. 654

812

991

1180

.
.

90

338
391
450
608
742

884

120

284
328
411
510
622

741

iation) .

Tenure
Mortgage

187
218
278
357
460

607

Initial payment covers closing costs and fees only.

Appraised value is within FHA max. mortgage amount for area.

Term mortgage payments stop at term expiration, but debt
repayment is deferred if mortgagor remains in occupancy.



2-8

A tenure payment is calculated in a similar fashion, using 100 minus
the borrower's age times 12 for the number of months in the term. As Table
2-3 illustrates, a 75-year-old borrower in a $100,000 with a 10 percent
interest rate may receive payments of $357 a month for as long as the
borrower lives in the property. Borrowers in less expensive houses receive
proportionally less, and borrowers in more expensive houses receive more,
as long as the house value does not exceed the maximum claim amount. As
Table 2-4 illustrates, borrowers may share appreciation with a lender in
exchange for a lower interest rate. For example, if a 75-year-ola borrower
in a $100,000 house were offered an %.5 percent interest rate in exchange

for sharing appreciation, the borrower could receive a monthly tenure

payment of $390.

Figure 2-1 illustrates term and tenure payments in relation to the
principal limit and also a tenure payment combined with a line of credit
showing a one-time draw that exhausts the line of credit, but does not
-affect the scheduled monthly payments. The principal limit is represented

by the heavy black line. It traces the path that the mortgage balance

would follow if the borrower withdrew the entire principal limit on the
first day that the wortgage is in effect. Since HUD is willing to insure
this mortgage, it follows logically that it should be willing to ensure any
combination of payments such that the mortgage balanceiis less than or
equal to the principal limit. A borrower may continue to receive payments

as long as the mortgage balance does not equal the principal limit.



FHA HOME BQUITY CONVERSION MORTGAGE INSURANCE DEMONSTRATION
Table 2-3
Estimated Maximum Monthly Payments for Tenure Mortgages *

Interest Rate: 10 ¢ (no shared appreciation)

- - - - Initial Appraised Value - - - -

Age $50,000 75,000 100,000
62 $ 92 139 187
65 107 162 218
70 137 208 278
75 .176 266 357
80 . o 228 344 460
85 301 454 607
* Assumes:

Initial payment covers closing costs and fees only.

Appraised value is within FHA max. mortgage amount for area.

—_—

————
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FHA HOME BQUITY CONVERSION MORIGAGE INSURANCE DEMONSTRATION

Table 2-4
Estimated Maximum Monthly Payments for Tenure Mortgages *
Interest Rate: 8.5 ¢ (plus shared appreciation)

- - - - Initial Appraised Value - - - =~

Age $50,000 75,000 100,000
62 $114 172 231
65 128 194 260
70 157 237 317
75 | 193 | 291 390
80 | 242 365 488
85 312 471 629
* Assumes:

Initial payment covers closing costs and fees only.
Appraised value is within FHA max. mortgage amount for area.

Lender’s share of appreciation is 25% with 20% effective
interest rate cap.
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The dot-and-dash line illustrates a term payment plan. If a 75-year-
old borrower received monthly payments of $812 for 60 months, at the end of
the sixtieth month, the mortgage balance would equal the principal limit of
$70,163, and'thé borrowér would be ineligible to receive any more payments,
but could remain in the house as long as the borrower chose. The
borrower's balance would continue to grow on the principal limit line.

The lighter solid line illustrates the mortgage balance for a tenure
payment plan. The mortgage balance does not equal the principal limit
ung}£ the year in which the borrower turns 100 years of age. At any prior
time, the borrower may elect to withdraw a sum no greater than the
difference between the mortgage balance and the priﬁcipal limit. If the
maximum anount is withdrawn, then monthly payments would be stopped, but
the borrower could continue to live in the property. If less than the |
maximum is wichdrawn, then the borrower's monthly paywents would be

reduced.

The dotted line illustrates a tenure payment plan in which a portion
of the principal limit (e.g., $2,000) was set-aside for a line of credit at
the time that the mortgage was originated, reducing monthly payments to
$338 for a 75-year-old borrower in a $100,000 house with a 10 pefcenc
interest rate. This set-aside grows at the same rate as the rest of the
principal limit. Even if the entire amount of the set-aside were

withdrawn at the end of the sixth year when it had grown to $3,744, the
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borrower's payments are unaffected because they were calculated with the

amount of principal limit remaining after the set-aside.

Figure 2-1 also shows the relationship between the principal limit,
the mortgage balance, and the expected value of the mortgaged property. In
the payments model, an assumption is made that houses will appreciate in
value at an annual expected rate of four percent (with a standard deviation
of 10 percent). The intersection of the house expected value and the
principal limit illustrates HUD's actuarially based expectation regarding
the termination of the mortgage. Above the intersection of the house
" expected value and the mortgage balance, the distance between the two lines
represents ché‘potentiél loss to HUD from terminating mortgages; HUD will
break even if the mortgage insurance premiums collected on all of the

reverse mortgages insured are sufficient to pay these losses.

Protection for Borrowers

Regardless of the type of payment, elderly homeowners cannot be forced
to sell their homes to pay off their mortgage, even it the mortgage
principal balance grows to exceed the value of the property. When the
borrower does move or die and the property is sold, the borrower's
liability will be limited to the value of the home. In addition, a
borrower is protected if the lender fails to make the required payments
under the mortgage. FHA will make the payments to the borrower, and the
defaulting lender will lose all interest on payments made to or on behalf

of the borrower (for MIP).
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Interest Rates

A mortgage may bear interest at either a fixed or an adjustable rate.
Adjustable rate mortgages require the use of a fixed interest proxy called
the "expected average mortgage interest rate" to determine both the initial
principal limit and the comwpounding rate used to project future values of
the principal limit. The expected average rate is fixed at the ﬁﬁne of
loan origination. It is generally higher than the initial adjustable rate,
just as long-term rates are usually higher than short-term rates. The use
of this rate results in a lower initial principal limit, and consequently,
lower payments, than if the initial gdjustable rate were used. This
adjustment maintgins the actuarial soundness of an adjustable rate

mortgage.

Shared Appreciation

FHA will also insure reverse mortgages that provide for shared
- appreciation between the borrower and the lender. A lender's share of

appreciation will be limited to 25 percent of the increase in house values

over its value at origination, subject to an effective interest rate cap of
20 percent for the year in which the house is sold. To induce a borrower
to share appreciation, a lender will offer a lower interest rate on the

note, which makes higher payments available to the borrower and preserves

equity.



Mortgage Insurance Premium

The borrower will pay an FHA mortgage insurance premium to insure
lenders against loss in the event that sales proceeds are not sufficient to
pay off the mortgage. It will consist of two parts, both of which may be
financed: 1) an up-front premium of two points on the value of the
property capped at the maximum claim amount and 2) a periodic premium of 50

basis points on the growing principal balance.

Lenders’' Insurance Uptions

Since the mortgage insurance premium is estimated to cover all losses,
whether these losses are borne by FHA or private lenders, at the time that
a mortgage is closeq,>a lender will choose one of two insurance options:
the assiénmenc ;ption, or the shared premium option. Under the assignment
option, FHA collects all of the MIP. The lender has the option of
assigning a mortgage to FHA at the time that the mortgage balance,
including accrued interest and MIP, equals the maximum claim amount.

- Following assigmment of the mortgage, the lender files an insurance claim

for an amount equal to the mortgage balance and has no further obligations

under the mofﬁgage. HUD will contimue to make any paymenﬁghfhatjéfe owed

the borrower and will accept full responsibility in the event of loss.

Under the shared premium option, the lender foregoes assignment of a
mortgage to FHA and retains a portion of the periodic MIP to compensate for
the share of risk borme. FHA will pay the lender the difference between

the mortgage balance and the sales proceeds at the time that the mortgage
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is payable up to the maximm claim amount. The lender is liable for losses

that exceed the maximum claim amount, and the lender's share of the

periodic MIP has been calculated to equal the expected value of these

losses.



CHAPTER THREE
REVERSE MOKTGAGES: RISK REDUCTION STRATEGIES!

Risks of Reverse Mortpages

At the time that the Home Equity Conversion Mortgage Insurance
Demonstration was authorized, only about 2,500 reverse mortgages had been
written--approximately 1,000 by a single private issuer and the remainder
by State agencies or by nonprofit agencies funded by commercial lenders.

- Legal barriers to reverse mortgages did not explain the low numoer.
Federal savings and loans had been able to write reverse mortgages under
Federal Home Loan Bank Board regulations since 14979, and most State
bérriers to alternative mortgages transactions were removed by Title VIII
of the Gamn-St Germain Depository Institutions Act of 1982. It is lixeiy
that few reverse mortgages were written because neither lenders nor
borrowers were happy with existing strategies to reduce the risks

associated with reverse mortgages.

Reverse mortgage risks to lenders are substantial. - They include tera,
collateral, and interest rate risk. Term risk is the risk that the lender
will have to extend the term of the mortgage if borrower wishes to remain
beyond the original term. Faced with a choice between extension and

foreclosure, a lender will probably choose extension to avoid the risk of

1A.dapted trom Judith V. May and Edward J. Szymanoski, Jr., "Reverse
Mortgages: Risk Reduction Strategies," Secondary Mortgage Markets, Volume
6, Number 1, Spring 1939, pp. 16-21.
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negative publicity associated with foreclosure. Term extension exposes the

lender to additional collateral and interest rate risks.

Collateral risk exists because the mortgage balance is continually
increasing as interest accrues even if payments to the borrower_have
stopped. A lender's recovery of the amount due and payable is normally
limited to tne value of the collateral--i.e., the mortgaged property.
Although property values generally appreciate over time, the mortgage
balance generally increases at a faster rate. The longer a reverse
mortgage is outstanding, the greater the risk of loss because the mortgage
balafice has grown to exceed the value of the collateral. In addition, if a
lender's'portfolio is poorly diversified geographically, it may decline in
value due to regionél economic revefsals.

Interest rate risk under regular, or "forward," and reverse mortgages
is similar in some respects and markedly different in others. Both forward
and reverse mortgages can be prepaid: forward mortgages, prior to the
original temm; and reverse mortgages, prior to an actuarially determined
expected maturity; so ﬁhat interest rate risk for both will be based in
part upon the volatility of interest rates and the estimated average life
of each instrument. With a forward mortgage, the ability to prepay, in
effect, gives the borrower an option to call, or retinance, the mortgage
when interest rates go down, forcing the lender to reinvest the proceeds in

a lower interest rate environment. With a reverse mortgage, however, the

borrower has two options. The first is a call option similar to that of
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forward mortgages. A reverse mortgage borrower may call, or refinance,
when rates come down in order to preserve equity or to raise payments. The
second is an option to put, or drawdown, funds in the future in accordance
with the terms of the loan agreement. The borrower's put option obligates
the lender to loan funds at a contractual rate regardless of the lender's

cost of borrowing funds.

Under both forward and reverse mortgages, interest rate risk can be
managed by the lender if the note bears an adjustable rate or if a risk
premium is added to a fixed rate. However, anmial and life-of-loan caps on
adjustable rate mortgages prevent the lender from removing all of the
interest rate'risk, while fixed-rate risk premiums only compensate the
lender for the 1evél of risk anticipated at the time of loan origination.
Furthermore, discount points, which lenders often charge on forward
mortgages to adjust yields and to discourage early prepayments, serve
little purpose on reverse mortgages because their initial balances are
generally small. Finally, the absence of a secondary warket for reverse
mortgages reduces their liquidity, with the result that the lender may add

a premiun to an interest rate.

For each reverse mortgage risk for lenders, there is a corresponding
risk for borrowers. These risks are tenure, equity, and interest rate
risk. In its clearest form, tenure risk is the risk that a borrower will
be forced to move and sell a home because a mortgage has become due and

payable. bBut it takes other forms as well. Even if the lender has
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extended the mortgage term, the borrower who has exhausted mortgage
benefits may be forced to move because of an inability to maintain the houe
without continued cash payments. Or a borrower receiving fixed monthly
payments may be forced to move by the need for a large lump sum to pay a
major expense. (Alternatively, some lenders have incurred high servicing

costs tor making ad hoc concessions to the borrower's changing needs.)

Equity risk is the borrower's counterpart of collateral risk.,
Borrowers generally wish to preserve equity in their homes. A reverse
mortgage is a form of dissavings--the consumption of equity. Just as the
lender does not wish to see the mortgage balance exceed'the value of the
collateral, the 5orrower wishes to keep the amount owed below the‘properCy

value to preserve net equity.

Finally, interest rate risk for the borrower corresponds to the
uncertalnty of an adjustable rate, or, alternatively, the cost of the risk
. premium built into a fixed rate. To date, lender's combined risks have

caused the nominal coupon rates on conventional reverse mortgages--those

not financed with tax-exempt bond surpluses==tu te very trigh.—The tigh
cost combined with borrower's risks have held demand low. Together, lender

and borrower risks have resulted in a limited market for reverse mortgages.

Strategies for Reducing Reverse Mortgage Risks

In the absence of mortgage insurance, what strategies have been used

to reduce the risks to lenders and borrowers? Some of the earliest
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reverse mortgages were offered by the San Francisco Development Fund, a
nonprofit agency that originated mortgages for a small group of commercial
banks. The program offered fixed-tenn mortgages with an average term of 7
years. Term risk was reduced by closely screening potential borrowers to
eliminate those likely to remain in their homes past the end of the term.
Collateral risk was reduced by overcollateralization--i.e., calculating
payments to borrowers so that, over the mortgage term, mortgage principal
plus accrued interest grew to no wore than 80 percent of the home's value
at origination--and by originating mortgages in areas with high

appreciation rates.

State housing finance agencies in Connecticut and Rhode Island
‘accepted greater tern risk by developing the "split-temm" mortgage. Under
a split-tenn mortgage, a borrower receives monthly payments for a fixed
nuwber of years (usually 10 years), but may continue to live in the home
after payments stop. While termure risk for borrowers has not been
eliminated, it is reduced. In addition, at the State agency's discretion,

mortgage payments may be extended when they expire. Like the San Francisco

program, both State agencies have -attempted to-reducetheir collateral-risk —
by using 80 percent loan-to-value ratios and by hoping for a continuation

of historically high appreciation rates. Finally, they fund the mortgages

from agency reserves which permit them to offer subsidized interest rates

to income-eligible borrowers. Recently, the Virginia Housing Finance

Agency and the Maryland Community Development Agency have offered line of

credit reverse mortgages based on similar principles.
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American Homestead Mortgage Corporation, headquartered in Mount
Laurel, New Jersey, pioneered the reduction of term and temnure risks by
offering monthly payments to borrowers for as long as they lived in their
homes-~-in exchange for a share of property appreciation. A fixed interest
rate of 11.5 percent is charged, and payments to borrowers vary with the
age of the borrower, the value of the property (assuming a 6 percent
appreciation rate), and the lender's share of appreciation, which ranges
from 20 to 100 percent. The firm now offers reverse mortgages in 3 States.
1t claims to control for collateral risk by lending in historically high |
appreciation areas, and to control for interest rate risk by combining a
high fixed interest rate with potentially high contingent interest in the
form of shared.appreciation. As a consequence, borrowers in rapidly
appreciating properties who sell or die in the early years.of a mortgage
may pay effective interest rates as high as 60 or 70 percent. Reéencly,
the Providential Home Income Plan has begun offering a similar product in

Califormia.

In October 19388, Capital Holding Corporation, a large life insurance
holding company headquartered in Louisville, Kentucky, began offering a new
reverse mortgage product in Louisville, the District of Columbia, and
Baltimore. It too makes payments to borrowers for as long as they live in
their hone. These payments are based on the age of the borrowers; the
value of the property, which is assumed to appreciate at the cost of living

index plus 1.3 percent (the historical differential between the CPI and
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house price inflation); and an adjustable interest rate tied to the 10-year
Treasury bond rate. Capital Holding does not share appreciation, but it
does charge 3 percent of the home's value at origination for closing costs
and a guarantee fee‘of 7 percent. The guarantee fee functions like a
reserve for a deferred-payment anmuity to fund payments to borrowers in the

event that the mortgage balance grows to exceed the value of the property.

As this brief review of the strategies that lenders have used for
dealing with reverse mortgage risks reveals, in the absence of mortgage
" insurance, reverse mortgages have been viable only within strict
parameters. Term risk has been dealt with by careful selection of
borrowers andvby'the introduction of split-term and tenure mortgages.
Collateral risk has been dealt with by lending only in areas with
historically high ratés ot house appreciation, by overcollateralizacioﬁ, or
by charging risk premiums, either explicitly or as shared appreciation.
Interest rate risk has been absorbed by the lender, as in the case ot the
State agencies, or partially removed through the use of adjustable rates or

contingent interest.

From the borrower's perspective, altemmatives to tixed term mortgages,
such as split~term mortgages or fixed monthly payments for as long as the
borrower occupies the property, reduce, but do not eliminate tenure risk.
Overcollateralization by lenders preserves borrower equity under some
programs, but, in return, borrowers must accept reduced payments. In other

programs, the charging of risk premiums in the form ot up-front fees,
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higher interest rates, or exit fees (e.g., shared appreéiation) combine to
deplete borrower equity. Interest rates have generally been above rates
charged for forward mortgages except where the interest rate has been
subsidized. Combine all these borrower risks with the additional risk ot
lender default, and it is easy to understand why the demand for reverse

mortgages has not been overwhelning to date.

FHA-Insured Reverse Mortgages

FHAa-insured reverse mortgages have features in common with their
predecessors, but differ from then by offering the borrower more security
ands Flexibility, reducing tenure risk, and by offering the lender insurance
against ﬁerm and collateral risks. The lender's term risk is reduced by
the tenure paymeﬂc obtion, the flexibility availabple to the borrower, and,
most importantly, the assignment option which creates a foreseeable end.to
the lender's obligations under the mortgage. Collateral risk to the lender
is eliminated under the assignment option and is substantially reduced
under the shared premium option. Because collateral risk is borne by HUU,
the lender need not charge a risk premium above the MIP. Generally, a
lender can manage interest rate risk by charging adjustable interest

rates.

The borrower's tenure risk is reduced by the assurance that the
borrower cannot be forced to move and sell and by the borrower's
flexibility in altering payment patterns to fit changing circumstances.

Equity risk is lower relative to other private sector reverse mortgages



3-9
because the cost of mortgage insurance is low relative to alternative risk
premiums. Consequently, the borrower's overall cost-to-benefit ratio is
lower. By pooling and transfering to FHA most of all of the lender's term
and collateral risks, and so reducing borrowers' costs, FHA mortgage
insurance should increase borrower demand, creating a much larger market

for reverse inortgages.

There is another difrerence between the FHA program and its private
sector alternatives to date. The loan costs in the forn ot entrance or
exit fees are relatively smaller in the FHA program. Private programs with
. higher loan costs will appeal only to those borrowers who expect to live a
long time. With its lower costs, the FHA program may also attract
borrowers whose outlook is léss optimistic. Of course, borrowers who
expect to live a long time may select an FHA reverse mortgage, too, but at

least the program may appeal to a broader base of borrowers.

Risks of Reverse Mortgages to Insurers

Use of mortgage insurance introduces a new actor inco the market for
reverse mortgages--the insurer--so a briet consideration of the risks for
the insurer is in order. As Chester Foster and Thomas Herzog suggest in a
November 1931 article in Mortgape Banking, an insurer faces two basic types
of risk--diversifiable risks which are independent and, conseguently, can
be reduced through pooling; and fundamental risks which are interdepenaent,
such as national economic recession, and cannot be reduced through pooling.

By pooling a large number of reverse mortgages trom many different regions
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of the country, an insurer can reduce the risk of loss because an
individual house does not maintain its value, or because an individual

borrower lives to be 102, or even because a region experiences an economic

downtum.

while fundamental risk cannot be diversitied away, an insurer can
design a program to withstand the stress of a prolonged recession by using
appropriate actuarial assumptions. The FHA reverse mortgage progran
assunes an expected, or mean, nominal appreciation rate for house values of
4 percent annually. 1t further assumes that actual appreciation rates will
‘be widely distributed around the meal as measured by a variance tactor
calculated using Annual Housing Survey data. The combination of a &4
perceﬁt mean appreciation rate with a large varianée—-fesulting in a
standard deviation of 10 percent--allows the FHA program to withstand a
relatively prolonged period of low national house valﬁe appreciation. It
also allows the program to withstand considerable regional variation trom
the national average. Other actuarial assumptions include a low rate for

early loan terninations due to move-outs and refinancings and the use of a

risk-adjusted discount rate for purposes ot calculating the present value

of expected future losses.

Overall, the FhA reverse mortgage program has been designed to
break even. 1t is not intended to be a subsidy program. Data generated by

the demonstration will be used to refine program policies and the
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assumptions used in the payments model, so that the program continues to

pay for itself in the long run.




CHAPTER FOUR

ELIGIBILITY

This chapter discusses issues related to borrower, property,
and lender eligibility for participation in the FHA reverse
mortgage program.

BORROWER ELIGIBILITY

Borrower eligibility requirements tor an FHA reverse wortgage
are few. A borrower must be at least 62 year of age, meet minimal
credit standards, own the wortgaged property free and clear (or be
- able to pay off'an.existing mortgage from reverse mortgage

proceeds), and occupy it as a principal residence. -

Minimum age

Secrion 255(b) (1) of the National Housing Act provides that:
"The terms 'elderly homeowner' and 'homeowner' mean any homeowner
who is, or whose spouse is, at least 62 years of age or such
higher age as the Secretary may prescribe." Two design igsues are
raised by this provision: 1) Must all eligible borrowers be at
least 62 years of age, or is a couple eligible it only one spouse
is 62 or more? 2) Should the Secretary exercise the discretion

afforded by the statute to raise the minimum age?



Few audiences grappling with the notion of reverse mortgages
for the first ctime fail to raise the spector of a 75-year-old man
married to a 40-year-old woman. 1Is this couple eligible? The
actuarial risk is obvious, and HUD has responded by requiring both
spouses to be at least 62 years of age. A 75-year-old man who
takes out a reverse mortgage and subsequently marries a 40-year-
old woman would continue to be eligible for reverse mortgage
payments, but payments would stop and the mortgage would be due
and payable upon his death. It the man married a b>-year-old
woman, the same policy would apply. She would not be eligible tor
payments even though she met the minimum age requirement, unless
the mortgage weté refinanced so that she became one ot the
signatories. 1In this particular case, payments would be lowered
because they would be based on her age as the youngest borrower,
but the mortgage would not become due and payable until bpboth
spouses moved out of the property or the sufviving spouse died.

If a couple were to divorce, the spouse remaining in the property

would retain the rights under the mortgage on the property.

HUD declined to exercise the discretion made available in the
statute to raise the minimum age. Given the actuarial basis ot
reverse mortgage payments, younger borrowers quality for much
lower payments than older borrowers. This serves as a natural
limitation. HUD decided to let each borrower decide whecther

tapping home equity makes financial sense given his or her
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circumstances. Lenders participating in the FHA program do not

have discretion to set higher minimum age qualifications.

The FHA reverse mdrtgage program places no limit on the
number of borrowers that may be signatories to a reverse mortgage.
Three sisters or four friends would be as eligible as a single
individual-or a couple, assuming that they are all 62 year ot age
or older and are all owners of the residence, but, in each case,
the principal limit--the present value ot potential payments--

would be based on the age of the youngest borrower.

-

General credit standing

Credit requirements for a reverse mortgage borrower are
minimal. It is understood that many applicants will be applyiﬁg
for a reverse mortygage to pay off other delinquent accounts.

Section 206.37 of the regulations requires that a borrower have "a
general credit standing satisfactory to the sSecretary." As
spelled out in HUD Handbook 4235.1, borrowers must show that they
are not currently in default with regard to any debt that they owe
the Federal Government (or else that a delinquent Federal debt can
be paid oft at closing). In addition, certain financial

information is collected from borrowers using a standard mortgage

credit analysis form to facilitate evaluation ot the program.
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Property liens

An FHA-insured reverse mortgage must be a tirst mortgage.
Therefore, any existing mortgage and certain liens (e.g., a tax
lien) on a property must be paid off or subordinated to the
reverse mortgage. An existing mortgage or lien may be paid off at
closing using reverse mortgage proceeds. The Department inicially
considered an arbitrary limit on the size of an existing mortgage
that could be paid off, but decided that borrowers are in the best
position to determine what portion ot reverse mortgage proceeds
should be used for this purpose. Consequently, the amount ot any
existing mortgage is limiﬁed only by the borrower's principal
limit (less any finanéed costs). Using reverse mortgage proceeds
to pay off an existing mortgage can help some elderly homeowners
ward off foreclosure and can help others as well if, relieved 6t
their forward mortgage payments, they can atford to remain in

their homes.

A lien need not be paid otff at closing it a creditor is
willing to subordinate the liern to the reverse mortgage.- For
example, an elderly homeowner could participate in a State's
deferred property tax payment program if the State would accept
payment from the proceeds remaining after repayment of the reverse
mortgage. In other words, a lien which impairs the security ot
the reverse mortgage must be paid at closing--e.g., a delinquent

tax lien, but others may not have to be--e.g., a subordinatea lien
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securing a special assessment on which the homeowner makes

periodic payments.

Principal residence

To be eligible for a reverse wmortgage, the borrower must
occupy the mortgaged property as a principal residence.
"Principal residence”" is detined as the dwelling where the
borrower resides the majority of the year. Applicants with more
than one property must show that the property to be mortgaged
meets this criterion. Homeowners with a reverse mortgage are able
to spend winters in Florida or sulmers in Minnesota as iong as
they retain the.mortgaged property as their principal reéidence.
They are also able to rent the property for short periods of time

subject to this condition.

A homeowner continues to be eligible for a reverse mortgage,
even if one spouse permanently or temporarily resides in an

institution, as long as the mortgaged property is the principal

residence of the spouse who is not institutionalized.

Reverse mortgages are not assumable since transfer of a
mortgage would disrupt the actuarial.expectations upon which the
mortgage was written. A mortgage becomes due and payable when a
residence is no longer the principal residence of at least one

borrower or when a borrower has been out ot the property for
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reasons of health for a minimum of 12 months, and HUD field starf

have determined that the borrower is unlikely to return shortly.

Section 206.211 requires lenders to determine on an annual
basis whether or not the property is the principal residence ot at
least one borrower. A borrower will be asked to so certify, and
the lender may rely on the certification unless it has information
indicating that the certification may be talse. Once the mortgage
balance exceeds the value of the property, borrowers or their
heirs may be tempted fraudently to claim occupancy in order to
continue mortgage payments. At some time in the future, once
'outstandiﬁg balancés and the size of the program have grown, it
may be advisable for the Departmeﬁt to check occupancy claims
against other sources of information such as social security or

tax records.

PROPERTY ELIGIBILITY

Types of dwellings

Section 255(d) of the statute states that to be eligible for
insurance, a mortgage shall "be secured by a dwelling that is
designed principally for a 1-tamily residence." Whether a
dwelling is a one-family residence is ultimately determined by an
appraiser. In defining the number of units on a property, the

appraiser focuses on the viability of each unit as an independent,
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self-supporting unit. Characteristics such as separate kitchen
and bathroom facilties, private entrances and separate legal
addresses are all considered in this determination. If a separate
legal description can be written for one half ot a duplex, then a
reverse mortgage can be written on the halt occupied by an
eligible homeowner. Some ambiguity arises when a portion ot a
residence has been converted to a rental unit--a strategy used by
some elderly homeowners to increase their incomes. A selt-
contained rental unit would disqualify a property, while a rented

room would not.

Condominiums and Cooperatives

Conceptuaily,vboch condominiums and cooperatives qualify as
one-tfamily residences potentially eligible for mortgage insurance.
In fact, the proposed rule included both condominium and'
cooperative housing units as types of property eligible for
reverse mortgage insurance. In the final rule, condominiums were

eligible, but cooperative housing units were not.

The proposed rule had anticipated the use of special
procedures and rejuirements tor determining property eligibility
applicable to mortgage insurance for cooperative housing units
under section 203(n) of the Act. However, the section 203(n)
program has rarely been used since it was inaugurated over 1U

years ago, and HUD Field Uffices have little or no experience in



dealing with mortgages for cooperative housing units. The
Department concluded that this lack ot experience coupled with the
many unusual features of reverse mortgages would probably result
in significant delays in processing a reverse mortgage ftor a
cooperative housing unit, and that the limited amount of insurance
guthority available during the demonstration stage would be better
applied to other types of single-family housing more familiar to
HUD Field Uffices and Headquarters. It the reverse mortgage
program were expanded, however, then procedures could be developed

for processing reverse mortgages on cooperative units.

For a condominium to be an eligible property, it must be
locatea in a HUD-approved condominium project. To approve a
project, HUD field staff review:

o Legal documents creating the condominium association;

o The percentage ot owner-occupancy (at least 51 percent

ot the units in a project must be owner-occupied);

o The condominium budget and a current financial

statement; and

o The management agreement. -
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If a project has been converted from rental housing, staff also
review the conversion process. (HUD approval is also required for
new subdivisions and planned unit developments.)

When potential reverse mortgage borrowers own units valued
significantly more than the Section 203(b) mortgage limit for
their are;, their units are not likely to have been previously
approved. Securing approval of the project adds to the processing
time for their applications and also the cost. Some condominium
projgfss do not meet HUD's standards for approval--e.g., because
the project lacks an adequate reserve tor repairs, disappointing
potential borrowers. Lenders normally bear the cost of securing
approval ot a project tor torward mortgages on condominiums,
because they can anticipate originating several mortgages. They
are reluctant to do so when only one application is involved; this
has created problems for potential borrowers in Florida and

California.

Condominiums are also reviewed to determine whether they have
protective covenants imposing age-based restrictions that are in
compliance with lair Housing laws and HUD regulations. Consistent
with the Fair Housing Amendments of 1988, HUD presently allows

age-restrictive covenants only when:



o The housing is intended for, and solely occupied by,

persons 62 years ot age or older; or

o The housing is intended and operated for occupancy by at
least one person 55 years of age or older per unit and
provides significant facilities and services
specifically designed to meet the physical or social
needs of older persons; or if it is not practicable to
provide such facilities and services, the housing is
necessary to provide housing opportunities tor older

persons.

Failure to wmeet these reguirements have prevented residents in

some "retirement" communities from participating in the progran.

Leaseholds

The Department will insure a mortgage on a leasehold property
i1f the lease is for a 99 year term and is renewable. OUther
leasehold properties are eligible, but the lease term must be at
least 50 years from the 100th birthday of the youngest borrower.
Fifty years is used to eliminate any doubt that the leasehold
interest will always have substantial value relative to the

least 50 years from the 100th birthday of the youngest borrower.



Fifty years is used to eliminate any doubt that the leasehold
interest will always have substantial value relative to the

mortgage balance.

Appraisals

Since an elderly homeowner's property constitutes the entire
security for a reverse mortgage, concern is sometimes expressed
that properties be properly appraised. But accurate appraisals
are the key to all sound mortgage underwriting. No special
appraisal procedures are mandated by the Department for the

reverse mortgage program.

Repalr work

To gqualify tor mortgage insurance, properties must meet
minimum property standards. Appraisers will determine what
repairs, if any, are needed to bring a property up to these

standards. While the Departiment could have disquélified

homeowners whose properties did not_meet minimum property
standards, this apprg;ch ;6ula not have been consistent with che
statutory aim of meeting "the special needs of elderly homeowners
by reducing ... the economic hardship caused by the increasing
costs of ... housing ... needs at a time of reduceq income."
Instead, the Department decided to adapt the provisions of Section
203(k) of the National Housing Act which permit repairs to be

financed from mortgage proceeds.



Under the reverse mortgage program, repairs to meet minimum
property standards may be made after closing if they are expected
to cost less than 15 percent ot the maximum claim amount. The
lender may charge a tee of the greater of $50 or one and one-halt
percent ot the amount spent on these repairs as compensation tor
inspecting these repairs. Repairs expected to cost more than 15
percent ot the maximum claim amount may be performed under a
contractor's lien which is paid off at closing. This method
effectively limits the amount of repairs that can be financed
under a reverse mortgage to the borrower's principal limit (minus

'any finanéed costs). Whether repairs are made before or atter
closing, the reverse mortgage program can function as a deterred
payment rehabilitation loan program. It will be attractive to
elderly homneowners who have sutficient cash to live on, but cannot

attord major expenditures tor needed repairs.

—LENDER _ELIGIBILITY .. . . RS ———

Selection Process

Under the statute, the Department is authorized to insure
only 2,500 reverse mortgages. Even if all of these mortgages were
made by one lender, they would not constitute a substantial loan
portfolio. At the same time, one of the statutory aims of the

demonstration was "to encourage and increase the involvement ot
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mortgagees ... in the making ... of home equity conversion

mortgages for elderly homeowners.”

In designing the demonstration, the Department could have
selected demonstration areas, defined by community or State, or
could have selected lenders using competitive criteria. It did
neither on the ground that the Department should not prejudge
which communities or lenders were suitable program participants.
Instead, a system was devised tor allocating opportunities to
participate in the prdgram evenly over the country and among

lenders.

In the proposed rule, published October 25, 19y¥&, HUD
announced its intention to issue reservations ot insurance
authority to lenders who responded to a notice published in the

Federal Repgister prior to the tinal rule. A reservation ot

insurance authority conveyed the Secretary's comnmitment, good tor
six months, to insure a mortgage consistent with HUD's rules. At
the end of six months, reservations for which a conditional

commitment had not been issued would be recaptured and reallocated

to the next lender on the list.

The Department allocated its 2,500 reservations of insurance
authority in lots of 50 among the 10U HUD Kegions in proportion to

each Region's share of the Nation's elderly howeowners. The
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allocation was as follows: Region I, 150; Region II1, 200; Kegion
IIL, 250; Region [V, 500; Kegion V, 500; Region VI, 30U; Kegion

VII, 150; Region VIII, 100; Region IX, 250; and Region X, 100.

In Mortgagee Letter 88-38, dated December 22, 1938, ali HUD-
.approved lenders were informed that they were eligible to apply
for 50 reservations of insurance authority in accordance with a

notice soon to be published in the Federal Kegister. The notice,

published on January 24, 1989, stated that, to apply, a lender had
to send a letter to the Regional Director of Housing requesting
the reservations, giving the lender's name, address, 1U-digit
mortgagee idehtification number (indicating that the lender was
HUD-aproved), and the name ot a contact person. Ihirty days  after
publication of the notice, random drawings were held in each
Region to select participating lenderé from among those who had
applied. Those not receiving reservacioné were placed on waiting

lists in the order drawn.

Using this method for allocating reservations of insurance

authority had a number of advantages:

o It resulted in the selection of reverse mortgage lenders
in proportion to each Region's share of the Nation's

elderly homeowners.



o} It gave all HUD-approved lenders the opportunity to
participate in the random drawing, assuring that lender
interest rather than selection criteria would determine

who applied.

o It imposed minimal application costs upon lenders and
protected program administrators from potential claims

that the selection process was biased.

o It permitted the Department to identify lenders early in
the development of the program (between the publication
of the éroposed and final rules), so that it could begin
identitying and training counselors in the vicinity ot

the participating lenders.

o} It permitted the Department to inform potential

borrowers about participating lenders.

Within 30 days of the notice, HUD's Regional Uftices received
applications from 276 lenders. A total of 50 lenders were
randomly selected, and the remainder were placed on a waiting list
in each Region. Subsequent applicants have been added to the

waiting list in the order in which they applied.
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While the advantages of selecting lenders in this manner were

substantial, there were also some disadvantages:

o Lenders did not have all of the intformation that they
needed to make a firm decision about whether or not to
participate in the program, since neither the final rule
nor the handbook had been published; and some wichdrew»
once they had full information about the level ot eftort

required.

o The witndrawal of some lenders disappointed sone
potential borrowers. A lender who withdrew was replaced
with the next
lender on a Region's list. The new lender might not

serve the same lending area.

o Lenders needed more than six months to obtain 50
conditional commitwments. Recognizing this problem, HUD
used its waiver authority to extend lenders'

reservations in all cases where lenders were making an

effort to initiate the program.



Characteristics of Participating Lenders

Certain information on lenders who applied for reservations
could be culled from HUD's Institution Master File. 0f the 276
HUD-approved lenders who applied tor FHA reverse mortgage
reservations, 41 percent were HUD-supervised mortgage bankers; 21
percent were mortgage banking subsidies of supervised lenders; 18
percent were banks or insurance companies; 16 percent were savings
and loan institutions; and 4 percent were State housing finance
agencies. As a fesulc ot the random selection4process, similar
percentages were subsequently offered reservations: 46 percent,

18 percent, 18'percent, 14 percent, and 4 percent, respectively.

Lenders were classified as "small," "medium," or "large" on
the basis ot the number of nUD-approved oftices. Lenders with one
office were classified as small; those with between Z and 10

offices as medium; and those with more than 10 as large. By this

classification, 46 percent of the lenders—who—applied—for

reservations were swall; 38 percent'weré
medium; and 17 percent were large. Eight lenders applied ftor

reservations in three Regions; and 11 applied in two KRegions.

Ten or more applications were received trom lenders in the
States of California (37), New Jersey (22), New York (1%), Arizona

(12), Utah (11), and Minnesota (10). Applications were received



from at least one lender in 45 States and Puerto Rico.
(Applications were not received from the States of Alaska, Kansas,
New Hampshire, North bLakota, and West Virginia and the District ot
Columbia.) More lenders applied than could receive reservations

in each of the 10 HUD Regions.

As of May 22, 1990, a total ot 11U lenders had been ottered
reservations--50 lenders currently in the program, 58 additional
lenders who were offered reservations and had turned them down,
and two lenders whose reservations were withdrawn by HUD tor
nonperfo;mance. Ut the 58 lenders who turned down reservations,
27 were selected in the original lottery and 31 were drawn trom
the waiting list. (Withdrawals by lenders on the original Llist
were more disruptive to the program, because their names were
widely circulated, and they accumulated long lists ot potential
borrowers who could not necessarily be served by the next lender
on the list.) Lenders in the program were compared with lenders

who withdrew and were found to be_ substantially similar with.— .. __

regard to type of institution, size, and region, suggesting that
the decision to participate in the program depended on factors

other than the observable characteristics of the lenders.

Size of Demonstration

Apart from the method used to select lenders for tthre

demonstration, the small size of the demonstration has undoubtedly



shaped the population of lenders interested in participating.
Lenders in the program are pioneers: they are excited by the
potential market for this new mortgage product. Due to start-up

costs, they do not expect to make money from 5U mortgages, but

they are motivated to "get in on the ground floor," even at some
initial expense to themselves. (At the same time, some lenders
have withdrawn, complaining that they could not make money on 5U
mortgages.) While the demonstration can show widespread interest
among lenders in reverse mortgage given the availability ot FHA
mortgage insurance, it cannot demonstrate what types ot lenders

would participate in a mature program without loan production

limicts.



CHAPIER FLVE
CALCULATING PAYMENTS TO BORROWEKS

In this chapter, some of the key concepts that are unique to the FnA
reverse mortgage program are defined and discussed, and the method for
- calculating diftferent payment options is described. The payments moael
used to generate the program's principal limit tactors is explained in tull
technical detail in an appendix to this report, so that others may use it

or adapt it to their own needs.

KEY REVEKSE MORTGAGE CONCEPTS
In the FhA reverse mortgage program, payments to borrowers are based

on the age of theAzguhgest borrower, the expected average mortgage interest

rate, and the maximum claim amount which are used to detenanine the

principal limit and all payment options available to the borrower. Each ot

these concepts will be discussed in this section.

Age of the Youngest Borrower

Insured reverse mortgage lending requires underwriting rules that
vary the size of payments to borrowers with their age. If a borrower may
continue to reside in the mortgaged property as long as the borrower
chooses, it is evident that younger borrowers must receive smaller payments

if risk to the lender and wortgage insurer is to be controlled.
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Use of the age of the youngest borrower is a simplifying assumption.
Joint mortality tables, which estimate the combined mortality of all
borrowers, could have been used, but their use would have negated the use
of a single principal limit factor table (a table which is already 9 pages
ldng). Apart from this important practical consideration, joint mortality
tables are unlikely to be needed for the bulk of program participants.
Based on experience with the 2,500 mortgages made by public and private
issuers at the time that the FHA program was authorized, 75 percent of
reverse mortgage borrowers have been individuals living alone. In cases ot
joint borrowers, the wider their difference in age, the more nearly their
joint mortality is approximated by the age of the youngest. Joint
borrowers with similar ages do have higher joint mortalities, but
correcting for this effect at this stage is unlikely substantially to
affect the actuarial soundness of the program and would introduce a kind of
spurious precision given the lack of program experience to guide the choice

of actuarial assumptions.

The same mortality assumptions are used for both men and women.
Gender-specific tables cannot be used because the Civil Rights Act of 1968,
as amended in 1976, forbids discrimination on the basis of sex in the terms
and conditions of a mortgage. Blended mortality tables could have been
used, but the decision was made to use of female mortality tables since a
large majority of borrowers are expected to be female, and because the use
of female rather than blended mortality tables balances other decisions

made in the design of the demonstration.
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Two technical matters will be briefly noted. 1) The age of the
youngest borrower at closing is rounded to the nearest whole year.
Consequently, a borrower who is 73 years and four months old is 73, while
another who is 73 year and seven months old is 74 for purposes ot
calculating payments to the borrower. 2) Borrowers over 95 years of age
are treated as if they were 95 for the purpose of calculating payments,
because the mortality table in the payments model is truncated at age 10U,
and so underestimates the life expectancy of borrowers over 95 years ot

age.

Expected average mortgage interest rate

Interest rates aftect the present value ot payments available to a
borrower. While higher interest rates increase the payments owed by a -
forward mortgage borrower, they decrease the payments that can be received
by a reverse mortgage borrower. Higher interest rates cause a reverse
mortgage balance to grow at a faster rate; lower payments offset the
increased risk to the lender and insurer.

In addition to the age of the youngest borrower, an interest rate is
needed to determine the applicable principal limit factor. For a fixed-
rate mortgage, this interest rate is simply the interest rate on the
mortgage (rounded to the nearest one-eighth of a percentage point). But
what rate should be used for adjustable rate mortgages? The payments model

can handle only one interest rate at a time, so that a new concept was



needed--called the "expected average mortgage interest rate," also known as
the "expected rate''--for use in calculating payments to borrowers. Simply
stated, the expected rate is intended to be the market's best estimate of

the average mortgage interest rate during the term of the mortgage.

For both forward and reverse mortgages, adjustable interest rates
consist of an index plus a margin. The index consists of a series of rates
beyond the control of the lender. The margin is set by the lender to cover
certain risks, expenses, and profit. It is determined at closing and does
not change throughout the life of th? mortgage. An interest raﬁe is
adjusted by adding the current value of the index to the margin on the
change date. All FHA-insured adjustable rate mortgages, including
adjusﬁable rate reverse mortgages, use the one-yeaf Treasury rate as the

index.

The "expected rate" is defined as the lender's margin plus the 1U-year
Treasury bond rate. The margin is required to be the sanme margin used to

adjust interest rates annually. The 1U-year Treasury rate is used on the

ground that it incorporates market expectations of future one-year interest
rates. The expected rate is detemnined at closing and does not change. It
is used along with a borrower's age to look up the principal limit factor
that is used to calculate payments to the borrower, whéther these payments

are calculated at closing or at any subsequent date.
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The impact of interest rate adjustments on reverse mortgages is very
different from the impact of interest rate adjustments on forward
mortgages. While payments owed by borrowers with forward mortgages may
change on each interest rate adjustment date, payments received by
borrowers with reverse mortgages do not. Adjustments to a reverse mortgage
interest rate affect only the rate at which the mortgage balance grows,
reducing a major potential uncertainty for a reverse mortgage borrower.

The lender and insurer take the risk that the expected rate underestimates
actual interest rates. A borrower who selects a reverse mortgage promising
120 equal monthly payments will receive those payments even it the iwortgage
balance grows to exceed the principal limit because actual interest rates
gxceededithe ex?ected rate. If actuél interest rates are lower than
expected, the borrower is entitled to maxe additional draws equal to the

difference between the mortgage balance and the principal limit.

Principal limit factor

The age of the youngest borrower and the expected rate determine the

applicable principal limit factor. The principal limit factor is

calculated using a payments model containing assumptions about the
longevity of the borrower and the appreciation of the property. The model
solves for a principal limit factor which satisfies the condition that the
present value of the mortgage insurance premium expected to be collected
will equal the present value of the insurance claims expected to be paid.
A matrix of principal limit factors is provided by the Secretary--

corresponding to borrowers'ages between 62 and 95 and interest rates
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between 7 and 16 percent by eighths. For example, in Table 5-1, the
principal limit factor for a 75-year-old borrower with a 10 percent

interest rate is .416.

Principal limit and maximun claim amount

A unique principal limit used to calculate all payment options is
calculated for each mortgage by multiplying the principal limit factor
provided by the Secretary times the maximum claim amount. The maximum
claim amount is a concept necessitated by the limit in section 255(g) of

the Act on the amount of an insurance claim that HUL can pay--thence, its

name.

Technically, the waximum claim amount is defined as the lesser of the
appraised value of the property or the maximum dollar amount that' FHA can
insure in an area for a one-family residence under section 203(b)i2) of the
National Housing Act (as adjusted where applicable under section 214 of the
National Housing Act). The appraised value of the property is used it it
is less than the Section 203(b) limit to preserve the proportionality ot
payments to house value up to the statutory limit. Both the appraised
value and the maximun insurable amount are to be determined as of the date -

that the conditional commitmenc is issued.

This limit on the size ot a claim implies a limit on the amount ot

hame equity that HUD should use in calculating payments to borrowers. As

initially drafted, section 255(d)(3) ot the statute required that a reverse
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mortgage be secured by a dwelling '"that has a value not to exceed the
maximum dollar amount established by the Secretary under section 203(b)(2)
for a 1-fanily residence.” Section 203(b) limits are normally applied to
the mortgage principal, not the value of the dwelling. This limitation on
house value was recognized as a drafting error and was eliminated by

* Section 1066 of the Stewart B. McKinney Homeless Assistance Amendments Act
of 19843, but the limitation on the size of an insurance claim remains. As
a consequence, FrdAa will insure a reverse mortgage on a house of any value,
but, for purposes of determining payments to borrowers, will disregard home
equity above the maximun claim amount. HUD believes that linmiting benetits
available to borrowers with home equity above the maximun claim amount will
have the salutafyleffect of encouraging the dévelopmenc of conventional

reverse mortgages to complement those insurable under the FHA progran.

As a conseguence of this limitation, éome of the mortgages in the
reverse mortgage pool will be secured by houses Qith values above the
maximm claim amount, lowering the risk to both lenders and the insurer.
This extra equity is not taken into account in determining payments to
borrowers who own it or to borrowers as a whole. Under the FHA program,
payments to a borrower are uniquely based upon the age of the youngest
borrower, the expected rate, and the maximum claim amount. 7The program
does not make assumptions about the proportion of houses of ditferent
values in the pool of insured mortgages. From a practical point of view,
it is impossible to know what the composition of house values in the pool

will be. In the beginning, the proportion of high-valued properties may be
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relatively high, but their proportion should decline as private lenders and
insurers develop products that permit owners of these properties to take

fuller advantage of their equity.

Some advocates of reverse mortgages, including the American
Association of Retired Persons, have recommended that borrowers, including
owners of~higher valued houses, be permitted to withhold equity ffom the
reverse mortgage transaction. For example, if the maximum claim amount in
an area is $100,000 and a house is valued at S$120,0u00, the hoseowner should
be able to withhold $20,000 in equity, so that regardless of the size to
which the mortgage balance grew, the borrower or the estate of the
borrowers would retain $20,000 in equity. Such a proposal in effect gives
the borrower a lien prior to the first mortgage lien aﬁd create issues
about the rules_governing the urmortgaged portion of the property and
treatment of appreciation or depreciation. Overall, moreover, the proposal
would pfobably increase the attractiveness of FHA reverse mdrtgages to
homeowners whose houses exceed the maximum claim amount and so decrease the

incentive to private lenders and insurers to provide conventional reverse

mortgages. For these reasons, HUD has not supported this recowmmendation.

CALCULATION OF PAYMENTS

The initial principal limit may be regarded as the present value ot
the payments available to a borrower. Under the HA reverse mortgage
program, the borrower is able ﬁé control the timing of the payments by

selecting among three basic payment options: tenure, term, and line ot



TABL® 5-1

Factors for Detemmining Borrowers Principal Limit
Factor - Shared Premium Points

Interest Ratae
Age 10.000 10.125 10.2% 10.375 10.500 10.625 10.7%0 10.87%

62 .247-50+ .241-50+ .235-50+ .230-50+ .224-50+ .219-50+ .214-50+ .209-S0+
€3 .258-50+ .252-50+ .246-50+ .240-50+ .234-50+ .229-50+ .224-50+ .219-50+
64 .268-50+ .262-50+ .256-50+ .250-50+ .245-50+ .239-50+ .234-50+ .229-50+
65 .280-50 .273-50+ .267-50+ .261-S0+ .256-50+ .250-50+ .245-50+ .239-%0+
66 .291-48 .285-50 .279-50+ .273-50+ .267-50+ .261-50+ .256-50+ .250-50+
€7 .303-46 .297-48 .291-49 .285-50 .279-50+ .273-50+ .267-50+ .262-50+
68 .316-44 .309-45 .303-47 .297-48 .291-49 .285-50 .279-50+ .274-50+¢
69 .329-42 .322-43 .316-45 .310-46 .304-47 .298-48 .292-S0 .286-50+

80 .500-21 .494-22 .487-23 .481-24 .475-25 .469-25 .463-26 .458-27
81 .517-19 .S511-20 .505-21 .499-22 .493-23 .487-2) .481-24 .476-25
82 .535-17 .S529-18 .523-19 .S17-20 .S511-20 .505-21 .500-22 .4%4-2)
83 .553-15 .947-16 .541-17 .535-17 .529-18 .524-19 .518-20 .512-20
84 .57)-13 .S65-14 .559-15 .553-15 .548-16 .542-17 .537-17 .531-18
85 .589-11 .583-12 .577-12 .572-13 .566-13 .561-14 _.555-15 _.550-16
86 .607-09 .601-09 .596-10 .590-10 .585-11 .579-12 .574-12" .569-1]
87 .624-07 .619-07 .614-08 .608-08 .603-08 .598-09 .593-09 .588-10
88 .642-05- .637-05 .632-05 .627-05 .622-06 .617-06 .612-07 .607-07
89 .660-05- .655-05- .650-05- .645-05- .640-05- .636-05- .631-05- .626-05-

90 .678-05- .674-05- .669-05- .664-05- .659-05- .655-05- .650-05- .646-05-
91 .697-05- .692-05- .688-05- .683-05- .679-05- .674-05- .670-05- .665-05-
92 .716-05- .711-05- .707-05- .703-05- .699-05- .694-05- .690-05- .686-05-
93 .735-05- .731-05- .727-05- .723-05- .719-05- .715-0S- .711-05- .707-05-
94 .755-05- .752-05- .748-05- .744-05- .741-05- .737-05- .733-05-_.730-0S-
95 .778-05- .774-05- .771-05- .768-05- .764-05- .761-05- .758-05- .755-05-
96 .778-05- .774-05- .771-05- .768-05- .764-05- .761-05- .758-05- .755-05-
97 .778-05- .774-05- .771-05- .768-05- .764-05- .761-05- .758-05- .755-05-
98 .778-05- .774-05- .771-05- .768-05- .764-05- .761-05- .758-05- .755-05-
99 .778-05- .774-05- .771-05- .768-05- .764-05- .761-05- .758-05- .795-05-
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credit. The borrower may combine a line of credit with a term or tenure

option and may alter the payment plan initially selected.

For a 75-year-old borrower with a 10 percent interest rate and a
$100,000 maximum claim amount, the principal limit factor is .416, and the
principal limit is .416 x $100,000, or $41,600. The principal limit is
literally the maximum dollar amount that a borrower can withdraw on the
first day that a mortgage is in effect. It increases each month at a
campound race of one-twelfth of the expected rate plus the monthly mortgage
insurance premium (MIP). When the mortgage balance equals the principal
‘limit, the borrower cannot receive any more payments (with two exceptions),
buz is able to remain in the house until the borrower moves, sells, or
dies. .A borrower who has selected the tenure option and who becomes 100
years old will continue to receive payments even though the mortgage
balance equals the principal limit. Likewise, borrowers who have selected
the tenure or term options with adjustable interest rates will continue to
receive payments for the duration ot the selected term, even though the

mortgage balance exceeds the principal limit because the actual average

wortgage interest rate exceeds the expected rate.

Principal Limit Method

At origination, the principal limit is reduced by any initial payment
and any amounts set-aside for a line of credit, for repairs after closinyg,
for a mortgage servicing fee (see Chapter 6-13), and for the first year's

payments of taxes, insurance, and other property charges. Then, monthly
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paywments are calculated by determining the future value of the net
principal limit at the end of the applicable number of months using a
monthly compounding rate of one-twelfth of the sum of the expected rate and
the MIP. This future value and the monthly compounding rate are

used in a sinking tund formula for payments made at the beginning of a
month to determine the maximum monthly term or tenure payment. Term and
tenure monthly payments are both calculated in the same way, except that
the mumber of mwonths for temm payments is the number of months selected by
the borrower, while for tenure payuents it is the age of the youngest

borrower subtracted from 100 and wultiplied by 12.

As long as-the mortgage balance is less than the principal limit, a
borrower may request a payment of any amount up to the principal limit or
may change from one payment option to another. If the borrower changes
payment options or makes a lump sum draw, a lender will recalculate
payments to the borrower using a method similar to the one described above.
'Specifically, the lender will subtract the mortgage balance (and any unusea
amount set-aside for a line of credit or for other purposes) from the
principal limit for the current month, project the net principal limit to
the end of the term, and use a sinking fund formula to recalculate monthly
payments, if any. A lender may charge a fee, not to exceed twenty dollars,

to change a borrower's payment plan.

Using a table of principal limit factors provided by the Secretary and

a financial calculator, it is possible to calculate or recalculate any of
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the payments plans available under the program. Factors and detailed
instructions for making these calculations are contained in HUD Handbook
4235.1. For simplicity of operation, however, the Department hired a
contractor to create two sottware programs: one, to calculate initial
payment plans, and another, to calculate changes to an existing payment
plan. Each generates print-outs of expected cash flows that can be used by

borrowers, lenders, HUD staff, and counselors in assessing payment options.

These software packages generate computation screens for use on an
IBM-compatible personal computer and are available free ot charge trom a
computer bulletin board maintained by the Housing Information and
Statistics Division in che Office of Housing. The screens (including the
principal limit factors) and the payments model itsélf can be downloaded
using the caller's personal computer and communications software zby |
telephoning (2U2)7u8-3102, selecting the HECM menu option, and tollowing
the instructions on the screen. Technical assistance is available by
calling the Housing Information and Statistics Division (202)708-3026.

[These are not toll-free numbers. ]

Using HECHM Software to Calculate Payments

Figure 5-1 at the end of the chapter reproduces the coméutacion screen
used to calculate payments at loan origination. To use this screen
properly, the current date must appear in the upper right hand corner,
because it is used in various calculations. Also in this corner is a code

for the version of the software being used (in this case, V4.0C). It also
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appears on all print-outs from the model to minimize confusion in the event

that the software is changed.

The software is degigned to create a payment plan for a particular
borrower. In response to screen prompts, certain information is entered in
the "Variables" column: the month and year of birth ot the youngest
borrower, the expected rate, the appraised value of the property, the
maximum claim amount, closing costs including the mortgage insurance
premium, and the monthly servicing fee, if any. All other entries indicate
thgvpayment obtion selected by the borrower. For example, entries show
whether the borrower chooses to receive an initial draw at closing; to set
up a line of crédit; to receive monthly paymeﬁts of a given amount; to
receive payments as long as he or she lives in the property; or to receive

payments for a specified number of months.

When these entries are complete, pressing Fﬁnction Key "F1" generates
the “Calculated” column. The program calculates the age of the borrower to
the nearest whole year, looks up the principal limit factor, calculates the
principal limit, deducts any financed costs, initial payment, and line of
credit set-aside from the principal limit to calculate the net principal
limit, and uses this figure to calculate either a monthly payment for a
given term or a term given a monthly payment. Pressing "F2" moves these
numbers to the "Comparison” column so that another payment plan can be
created by making changes to the variables and pressing "F1." Help screens

can be made to appear by pressing "F3." Complete or partial principal
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limit factor tables can be printed out by pressing "F4." An amortization
schedule can be generated by pressing "F5" and selecting the reporting

interval, annual or monthly.

Figure 5-1 illustrates two payment options--a ten-year term reverse
mortgage with and without a $§5,000 initial draw. Figure 5-2 shows expected
anmual cash tlows given an initial mortgage balance of $3,500 in tinanced
closing costs and mortgage insurance premium and monthly payments of
$5U9.64 for 10 years. Notice that the mortgage balance equals the
principal limit ($118,336) at the end of the tenth year (and every year
thereafter), signalling that this borrower cannot receive additional
payments. Of course, the borrower may remain in the house as long as he or

she chooses.

Figure 5-3Ashows expected anmial cash flows given a $5,000 initial
draw and $442.76 monthly payments for 10 years. The initial mortgage
balance is $5,500--the $5,000 initial draw plus $3,500 in financed closing
costs and mortgage insurance premium. Once again, the mortgage balance
equals the principal limit ($118,33b) at the end ot the tenth year. The
initial draw lowers the monthly payments; it does not affect the principal

limit itself.

The principal limit is $41,600 at closing (based on the borrower's 75

years of age, 10 percent interest rate, and $100,000 maximm claim amount)
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and grows at the compounding rate (the 10 percent expected rate plus one-
half percent MIP) to $46,184 by the end of the first year and to $113,336
at the end of the tenth. If the house appreciates at four percent per

year (a simplification of the property appreciation assumptions used in the
payments model), then the mortgage balance would not equal the house value
until sometime between the thirteenth and fourteenth years, when the
borrower is 87 years of age or older. It the borrower Lives longer, the

lender is protected from loss by mortgage insurance in the manner described

in Chapter 7.

Figure 5-4 illustrates additional payment options for the same
borrower--a ténufe.mortgage_with and without a line of credit. Figure 5-5
illustrates a tenure mortgage.with an initial balance-of $3,500 in closing
costs and mortgage insurance premium and monthly payments of $356.61.

The mortgage balance does not equal the principal limit until the year in

which the borrower turns 100 years of age.

Figure 5-6 illustrates a tenure mortgage with a $2,000 line of credic.

The $2,000 set-aside of-the principal limit for a line of credit is
deducted from the initial principal limit, red;cing monthly payments to
$337.83. The $2,000 set-aside grows at the compounding rate to $2,220 by
the end of the first year, and to $5,68Y by the end of the tenth year. A
withdrawal of $3,00U in the tenth year would be added to the mortgage
balance, leaving $2,639 to groﬁ.at the compounding rate pending the next

draw. The principal limit plus the set-aside equal the principal limit for



a tenure mortgage without a line of credit. The payment option selected by
the borrower should be a matter of indifference to the lender and the
insurer because loss estimates are ultimately controlled by the principal

limit rather than the pattern of draws.

Initial Payment

The size of any initial payment is limited only by the principal
limit, and there are no limitations on the purposes for which it may be
used. As noted above, some borrowers may be able to increase their cash
flow by paying off existing mortgages. Others may use a reverse mortgage
as a deterred payment rehabilitation loan: they may choose to make the
repairs before closing to take advantage of any resglting'increase in their

home's appraised value.

Set-Asides
Use of the principal limit makes it easy to create set-asides of
reserve mortgage proceeds for special purposes. They can be used to create

a line of credit to accompany monthly payments or to reserve funds for

repairs after closing. Wwhen repairs must be made atter closing to bring a
property up to minimum property standards, 150 percent of the estimated
repair expenditure is set aside in a line of credit to be draQn upon as
needed. Any unused funds can remain in the line of credit, or the payment

plan can be recalculated to raise the borrower's monthly paywents.



Graduated Payment Plans

One disadvantage ot fixed monthly payments is their loss of real value
over time. At the request of a borrower, a payment plan could provide for
gradually increasing payments--for example, three percent per year. In
this case, the borrower would make a one-time request for a line of credit
payment plan under which the lender would make monthly payments according
to a schedule generated by the lender. The payment schedule would be
calculated so that the mortgage balance equaled the principal limit at the

end of the desired term.



- Figure 5-1

25 May 1989 Federal Housing Administration 12:46:13 Pn
Home Equity Conversion Mortgage Insurance Demonstration (HECM) V4.0C
Variables Calculated Comparison
Borrowers Birth Mon/Yr: 11/13 Age: 7§ Age: 7%
Interest Rate: 10.000% 10.000% 10.000%
property Appraised Value: §100,000 $100,000 $100,000
Maximum Claim Amount: $100,000 $100,000 $100,000
Prin Lim - Shared Prem Fac: .416-30 .416-30
Principal Limit: $41,600 $41,600
Closing Costs: $3,500.00 $3,500 $3,500
Initial Draw: ' $5,000.00 $5,000 $0
¥onthly Servicing Fee: $0.00 $0 $0
Net Principal Limit: $33,100 $38,100
Line of Credit: CALCULATE $0 $0
Monthly Payment: CALCULATE $442.76 $509.64
Length of Term: 10 Years 10 Years 10 Years

Please Enter Borrowers Birth Month and Year

Fl-Calculate F2-Comparison Fl-Help F4-Factor Table FS-Print Amort

Base case term mortgage both with and without an initial draw.



Figure 5-2

Federal Housing Administratlén

Home Equity Conversion Mortgage (HECM) Program (V4.0C)

Amortization Schedule

Age of Youngest Borrower: 75
Interest Rate: T -10.0000
Maximum Claim Amount: $100,000
Initial Principel Limit: $41,600

Beginning Mortgage Balance: $3,500

--------- Annual Totals----~-----
Yr Age SVC Fee Payment MIP Interest

Annual Projections

Initial Property Value:
Expected Appreciation:
Initial Line of Credit:
Monthly Payment:
Monthly Servicing Fee:

$100,000
(]}

$0

$509.64

$0.00

------ End of Year Projections-----

Line of
Credit

Prin.
Limit

Property
Value

1 75 0 6,116 35 709
2 16 0 6,116 71 1,430
kI b 0 6,116 111 2,229
4« 78 0 6,116 156 J, 116
s 19 0 6,116 205 4,102
6 B80«~ 0 6,116 260 5,196
7 81 0 6,116 n 6,410
8 82 0 6,116 k}-1] 7,758
9 83 0 6,116 46) 9,288
10 84 6 6,116 546 10,917
11 85 0 0 €21 12,420
12 86 0 0 689 13,789
13 @ 0 0 765 15,308
14 88 0 0 850 16,995
1s 89 0 0 941] 18,868
16 90 0 0 1,047 20,948
17 91 0 0 1,163 23,256
18 92 0 0 1,291 28,819
19 93 0 0 1,433 28,664
20 94 0 0 1,%91 131,823
21 9% 0 0 1,767 35,30
22 96 0 0 1,961 39,224
23 9 0 0 2,117 43,347
24 98 0 0 2,417 48,346
25 99 0 0 2,684 53,673

Tern mortgage without initial draw.

84,921
100,757
118,336
131,377
145,85S
161,929
179,774
199,586
221,381
246,000
273,110
303,207
316,622
373,719
414,904
460,628
511,391
$67,748

0000000000000 O0O0OO0O0ODO0OO0OO0OO

161,929
179,775
199,586
221,582
246,001
273,111
303,209
336,623
313,720
414,906
460,630
S11,393
$67,7%0

104,000
108,160
112,486
116,989
121,665
126,531
131,991
136,856
142,311
148,024
153,945
160,10)
166,507
173,167
180,094
187,298
194,790
202,581
210,684
219,112
227,876
236,991
246,471
256,310
266,581



Figure 5-3

Federal Housing Adminiot:ation
Home Equity Conversion Mortgage (HECM) Program (V4.0C)

Amortization Schedule - Annual Projections
Age of Youngest Borrower: 7S Initial Property Value: $100,000
Interest Rate: 10.000% Expected Appreciation: 4\
Kaximum Claim Amount: $100,000 Injitial Line of Credit: $0
tnitial Principal Limit: $41,600 Monthly Payment: $442.76
Beginning Mortgage Balance: $8,500 Monthly Servicing Fee: $0.00
------ End of Year Projections-----
--------- Annual Totalg-----~--- Loan Line of Prin. Property
Yr Age SVC Fee Payment MIP Interest Bal Credit Limit  value
1 75 o 5,31) S9 1,189 15,062 0 46,184 104,000
2 16 0 5,313 94 1,878 22,347 0 $1,274 108,160
31 0 5,313 132 2,643 30,435 0 56,924 112,486
¢ 78 ) $,313 178 3,492 39,414 0 63,198 116,985
s 719 0o 5,313 222 4,434 49,383 0 70,162 121,665
6 80 o 5,313 274 5,480 60,450 0 77,894 126,531
7 81 0 5,313 332 6,642 72,737 0 86,479 131,993
g 82 0o s,313. 397 7,931 86,379 0 96,009 136,8%¢
s 8 o 5,313 468 9,363 101,523 0 106,590 142,331
10 84 0 5,312 548 10,953 118,336 0 118,336 148,024
11 85 0 0 621 12,420 131,378 0 131,377 153,945
12 86 0 0 689 113,789 145,856 0 145,855 .160,103
13 & o 0 765 15,308 161,930 0 161,929 166,507
14 88 0 0 850 16,99S 179,178 0 179,775 173,16
15 89 0 0 943 18,868 199,587 0 199,586 180,094
16 90 0 0 1,047 20,948 221,582 0 221,582 187,298
17 %1 . 0 0 1,163 23,256 246,001 0 246,001 194,790
18 92 0 0 1,291 25,819 273,111 0 273,111 202,581
19 93 0, 0 1,433 28,665 303,209 0 303,209 210,684
200 94 0 o 1,591 31,823 336,623 0 336,623 219,112
21 98 0 0 1,767 35,31 373,720 0 373,720 227,076
22 96 0 0 1,961 39,224 414,906 0 414,906 236,991
2} W 0 0 2,177  43,%07 460,630 0 460,630 246,471
240 99 0 0 2,417 48,346 511,393 0 S11,393 256,330
2 9 0 0 2,684 S$3,674 $67,750 0 567,750 266,58)

Term mortgage with initial draw.



Figure 5-4

25 May 1989 Federal Housing Administration 09:41:09 An
Home Equity Conversion Mortgage Insurance Demonstration (HECOM) V4.0C
Variables Calculated Campari{son
Bocrowers Birth Mon/Yr: 11/13 Age: 15 Age: 18
Interest Rate: 10.000% 10.000% 10.000%
Appraised value: $100,000 $100,000 $100, 000
Maximm Claim Arount: $100,000 $100,000 . $100,000
Prin Lim - Shared Pren Fac: .416-30 .416-30
prircipal Limits $41,600 $41,600
C.lai.l'q Costst 33,500.00 33.500 sa,sm
Initial Draws: $0.00 $0 $0
Monthly Servicing Fee: $0.00 $0 $0
Net Principal Limit: $36,100 $38,100
Lire of Credit: $2,000 $2,000 $0
Monthly Payment: CALCULATE $337.99 $356.61
Length of Tem: TENURE - TENURE TENURE

Please Enter Borrowers Birth Month and Year

FlCalculate F2-Camparison F3-Help F4-Fagtor Table FS-Print Amort

Base case tenure mortgage and modified tenure mortgage with line
of credit. -
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Nrortization Schedule

Age of Youngest BorTower: 79
Interest Rats: 10.000%
Maximm Claim Arount: $100,000
Initial Principal Limit: §¢1,600

Beginning Mortgage Balance: $3,500

Figure 5-5

Federal Housing Administration
Home Equity Conversion Mortgage (HEQM) Program (V4.0C)

- Anrual Projections

Initial Property Value:

jfation:

Expected

Initial Line of Credit:
Monthly Payment:
Monthly Servicing Fee:

$100,000
4\

$0
$356.61
$0.00

------ End of Year Projections-----

Loan

Line of Prin.
Credit Limit

Property
value

o — - — - = = = > T e > e = 4 A s

--------- Anrual Totals---=<==-=

Yr Age SVC Fee Payment MIP Interest
1 7 0 4,279 30 607
2 76 0 4,279 56 1,123
1 n 0 4,275 85 1,696
4« 78 0 4,279 117 2,332
$S 1M 0 4,279 152 3,038
¢ 80 0 4,219 191 3,822
7 8l 0 4,279 235 4,692
8§ €2 0 4,279 283 5,658
9 8 0 4,279 337 6,731
10 84 0 4,279 396 7,922
11 85 0 4,279 462 9,244
12 86 0 4,279 $36 10,712
13 & 0 4,279 €17  12,M1
14 88 0 4,279 708 14,150
1s 89 0 4,279 808 16,159
1s 90 0 4,279 919 18,389
17 91 0 4,279 1,043 20,865
18 9 0 4,279 1,181 23,613
19 93 0 4,279 1,333 26,664
20 94 0 4,279 1,503 30,052
21 95 0 4,279 1,6%1 33,813
——22—9%6 — 06 —4,279 1,899 -37,989
23 % 0 4,279 2,131 42,624
24 98 0 4,279 2,389 47,7
a3s 9% 0 4,279 2,674 53,484

151,680
172,926
196,514
222,701
251,774
284,051
319,885
359,668
- 403,835
452,870
507, 309
567,746

273,111

303,209

336,623

373,720

0 414,906
0 460,630

0 511,39

0 567,750

Q00000000000 O0ODODO0OO0OODODO0OOO
—
(>
—
-
[PV]
~8
-3

Tenure mortgage.

112,486
116,985
121,665
126,531
131,393
136,856
142,331
148,024
153,945
160,103
166,507
173,167
180,094
187,298
194,790
202,581
210,684
219,112
227,876
236,991
246,471
256,330
266,583
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M@ of Youngest Borrower:

]

Intarest Rate:
Maximm Claim Amount:
Initial Principal Limit:

Beginning Mortgage Balance:

Figure s5-¢

Federal Housing Administration
Hame Equity Conversion Mortgage (HEQM) Program (V4.0C)

--------- Annual

Yr Age SVC Fee Payment

75

OB IOV SN
~
v

[~ NeNoNoNoloNoN.NaoloNelNoNoeNoeN-NoN-NoN -N-Nel-NoNoN-)

4,055
4,055
4,055
4,055
4,055
4,055
4,055
4,085
4,055
4,0SS
4,055
4,055
4,055
4,055
4,055
4,055
4,055
4,055
4,085
4,055
4,055
4,055
4,085
4,055

Nrortization Schedule

- Anrmal Projections

75 Initial Property Value:
10.000% Dopected Appreciation:
$100,000 Initial Line of Credit:

$100,000
1]

$2,000
$337.09
$0.00

- —— - — -

173,187
180,094
187,298
194,790
202,381
210,684
219,112
227,876
236,991
246,471
256,330

$41,600 Monthly Paymentt
$3,500 Monthly Servicing Fee:
------ Erd of Year Projections-----

Totalsg--—-~—-- Loan Line of Prin.
MIP Interest Bal Credit Limit
30 S94 8,179 2,220 46,184
4 1,088 13,313 2,465 51,274
82 1,630 19,139 2,736 56,924
112 2,236 25,541 3,038 63,198
145 2,908 32,649 3,373 10,162
183 3,654 40,540 3,744 77,89
224 4,482 49,300 4,157 86,479
270 5,401 $9,026 4,615 96,009
321 6,422 69,824 s,124¢ 106,590
3718 7,555 81,812 5,689 118,336
441 8,813 95,120 6,316 131,IN
s11 10,210 109,896 7,012 145,855
s88 11,761 126,300 7,785 161,929
€74 13,483 144,511 8,643 179,775
770 15,394 164,730 9,595 199,586
876 17,516 187,176 10,652 221,582
994 19,872 212,097 11,826 246,001
1,12¢ 22,488 239,763 13,130 273,111
1,270 25,391 270,479 14,577 303,209
1,431 28,615 304,579 16,183 336,623
1,610 32,194 342,438 17,967 373,720
1,808 36,168 384,469 19,947 414,906
2,029 40,579 431,131 22,145 460,630
2,27¢ 45,477 482,936 24,586 511,393
2,546 50,914 540,451 27,295 567,750

4,055

Modified tenure mortgage.

266,583
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CHAPTER SIX
LOAN CQOSTS

Introduccion

Reverse mortgage loan costs are discussed in this chapter. Like
forward mortgage bdrrowers, reverse mortgage borrowers pay interest on
their outstanding mortgage balances (with the difference that this interest
is deterred and compounded), mortgage insurance premiums, origination tees,
and fees for appraisals,.title insurance, and recordation taxes which vary
by jurisdiction. However, they do not pay discount points tor reasons
explained below. They may pay separate servicing charges and may share
house appreciation with lenders. Lower loan costs translate directly into

higher payments to borrowers.

Loan costs paid by borrowers cover expenses and provide income to
lenders and investors. Since the demonstration is intended to encourage
and increase the involvement of lenders and other participants in wmortgage
markets in the making and servicing of reverse mortgages by providing
mortgage insurance, but not subsidies, the Department took the conéerns of
lenders and investors into account in structuring interest rates and fees.
Both FNMA and FHIMC expressed early interest in purchasing tHA reverse
mortgages and provided useful advice on both interest rate structures and

servicing fees. -



INTEREST RATES

Fixed and Adjustable Interest Rates

An FHA reverse mortgage may have a fixed or an adjustable interest
rate as agreed ubon by the borrower and lender. In practice, it is
anticipated that most reverse mortgages will bear adjustable interest
rates, unless the interest rate is subsidized, because of the nature of the
risk borne by lenders and investors. Under reverse mortgages, lenders are
promising to make payments in the future when they cannot know what their
borrowing costs will be. To protect themselves from adverse interest rate
‘fluctuations, they are likely to set fixed interest rates higher than would

-

be acceptable to most borrowers. Adjustable interest rates reduce interest

rate risk for lenders and, consequently, lower costs tO borrowers.

Adjustable Rate Mortgages With and without Caps

The Department is insuring reverse adjustable rate inortgages (ARrMs)
with and without interest rate caps. For capped reverse ARMs, the
Departnent has retained the five percentage point lite-oft-loan limit on
interest rate increases and decreases applicable to rHA forward ARMs, but
has increased the annual limit on rate increases and decreases from one
percentage point to two. The anmual limit was changed from one to two
percentage points to permit interest rates on reverse ARMs to adjust more
rapidly to the market rate and so to reduce the compensation that lenderé

will seek from borrowers for capped reverse ARMs.



The Department is also insuring a reverse ARM with monthly interest
rate adjustments and no caps (except a maximum interest rate chosen by the
lender for compliance with Section 1204 of the Competitive Equality Banking
Act of 1937) as long as the lender also offers a comparable reverse ARM
with annual interest rate adjustments and the above prescribed caps.
Section 1204 requires each adjustable rate mortgage loan to include a

limitation on the maximun interest rate that may apply during the term of

the loan.

The Department decided to otffer an uncapped reverse ARM with monthly
adjustmehts for several reasons. In comments on the proposed rule, both
secondary mortyage market agencies éxpressed tne view that line of credit
paynents to borrowers create additional interest rate risk for the lender,
necessitacihg higher interest rates than for tixed payments. Sincé the
final rule transformed all FHA reverse mortgages into line of credit
mortgages, the Department took steps to reduce the interest'rate risk to

lenders and investors, and so, cost to borrowers.

Numerous studies have shown that that a borrower must compensate a
lender by paying a higher margin (i.e., the spread between the ArM rate and
the index) for a forward ARM with annual and life-of-loan caps than for an
ARM without caps. The margin increase depends on the shape of the yield
curve and the volatilicy of interest rates. Generally, lenders charpge more

for caps when the yield curve slopes upward and interest rate wolatility is



high than when the yield curve is flat or dowiward sloping and interest

rate volatility is low.

Lenders will charge more for caps applied to reverse ARMs than to
forward ARMs in all yield curve and volatility environments. Unlike
forward AKM borrowers, reverse AkM borrowers have the option to withdraw
funds (up to the principal limit) at any time. If interest rates rise to a
level above the cap, the borrower in effect has the option to borrow tunds
at a below-market rate. While it is unlikely that all elderly borrowers in
this demonstration would exercise thjs option in such circumstances,
-lenders will charge a higher margin for capped reverse ARYs than capped

forward ARMs pecause there is a risk that some borrowers would exercise the

option.

An. uncapped reverse ARM with monthly adjustments is similar to a
forward home equity line of credit with monthly adjustments. An uncapped
reverse AkM with monthly adjustments will have a lower mafgin over the

index than one with anmual adjustments because the borrower's option to

withdraw funds at any time increases in value as the period between rate
adjustments lengthens. In effect, annual adjustment places a cap on the
rate for the year. For example, if rates were to rise‘rapidly one month
after an annual rate adjustment was made, a borrower could receive a below-
market rate loan for eleven wonths by withdrawing an amount up to the
borrower's net principal limit. Again, it is unlikely that all elderly

borrowers would exercise the option; nevertheless, the lender would price
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the effective cap created by the annual adjustment period based on some
assumption about how the option may be exercised and would include the
price of this cap in the margin. Indications are that the increase in the
margin would be less for uncapped than for capped annual adjustments.
Monthly adjustments to the interest rate would allow borrowers to be
charged the lowest possible margin as interest rate risk is virtually

eliminated.

In summary, HUD believes that a lender will typically charge a lower
margin for an uncapped reverse ARM with wonthly adjustments than for a
‘capped reverse ARM with annual adjustments. By offering a lower margin
(and consequently, a ldwer expected rate) for an uncapped reverse ARM, the

lender provides the borrower with the opportunity to receive higher

payments.

Difference Between Forward and Reverse ARMs

Under a reverse ARM, payments to the borrower do not change when the

interest rate changes. Thus, unlike forward ARM borrowers whose payments

to the lender cﬁanée Qiiﬂ tﬁe ingé;est rate,'reverse ARM borrowers are
protected from "payment shock." Adjustments to the reverse ARM rate merely
increase or decrease the rate at which the loan balance grows. 1t should
also be recognized that a borrower with an uncapped reverse ARM may
experience a lower average interest rate over the long run than a borrower
with a capped reverse ARM. During interest rate periods when the caps are

not constraining, the capped reverse ARM would have a higher interest rate.
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During inflationary periods with sustained high interest rates, when caps
would be binding, the higher rate on an uncapped reverse AKM may be offset
by increased house value appreciation. Thus, the Department feels that
some borrowers may prefer the uncapped reverse ARM. Both are oftered under

this demonstration.

legal Basis for Adjustable Rate Options

Section 255(d) (5) of the Act permits a "tixed or variable interest
rate ... as agreed upon by the mortgagor and the mortgagee' with no
reference at all to interest rate caps or freyuency of rate adjustment.

The House bill permitted only fixed interest. 'The Senate bill also
permitted variable rates. The Senate report does not discuss caps, but the
Conference report does, as follows: "The conferees make clear that they
intend that variable interest should be capped at five poihts above the
original rate ..." without any mention of annual caps. Neither of the

reports discusses frequency of rate adjustment.

Since the statute does not mention caps or frequency of rate
adjustment, the Conference report statement has not been regarded as
legally binding on HUD. However, borrowers are protected as desired by the
Conferees, since each reverse ARM borrower has the opportunity to choose a
reverse ARM with two percentage point annual and five percentage point
life-of-loan caps on interest rate increases or decreases. Assessment ot
acceptable risk to HUD, within statutory restrictions, is a policz question

committed to HUD's administrative discretion.
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Alternatives to Reverse ARMs

In informal discussions and in comments on the final rule, FNMA and
FHIMC proposed other types of interest rate structures. They proposed to
offer nonconvertible term and tenure mortgages; to fix the interest rate at
the time of each line of credit draw; and to establish a new interest rate
at the time of a change in a payment plan. The Department believes that
each of these options is potentially more costly to the borrower than

capped or uncapped reverse ARMs for the following reasons.

If the Department agréed to insure term and tenure mortgages whose
payment plans could not be altered by borrowers, servicing costs~-and
consequently, interest rates--could be expected to rise, because borrowers
would nevertheless experience ununticipated needs for casn:(e.g.,:moneylto
repair the roof) that it would be in the lender's interest to meet. A
lender faced with a choice between toreclosing upon a borrower for failure
to maintain the property or advancing funds for repairs in most instances
would prefer the latter. But the decision to advance funds on a special
exception basis could often involve housing counselors, the HUD Field
Oftice, and bank officers, and would likely lead to higher servicing costs
than changes made according to standard operating procedures. Of course,
a lender could ignore the declining house value in hope that any loss would
not exceed the maximum claim amount. By permitting the lender to advance

funds for repairs, HUD hopes to discourage this option.



1f the Department agreed to insure line of credit mortgages with
interest rates fixed for each draw, a lender would have a sort of uncapped
reverse ARM, but would be required to treat each draw as a separate loan--
again, resulting in higher servicing costs than when the adjusted rate
applies to the entire balance. In addition, special accounting rules would
be needed to deal with partial prepayments--i.e., first-in, first-out;
- last-in, first-out; or weighted averaging. HNone of these are typical of

current mortgage servicing practices.

Finally, if the Department agreed to allow the interest rate to change
on |-tenure or term mortgage at the time of a change in payment plan, the
lender would haye.only partial protection against interest rate risk
compared with the alternative of capped or uncapped reverse ARMs which
permit the interest rate to be adjusted at periodic intervals over the lite
of the loan. As a consequehce, the lender should be able to offer a capped

or uncapped reverse ARMs at a lower cost to the borrower than the proposed

option.

MUORTGAGE INSURANCE PREMIUM

HUD collects a mortgage insurance premium from all borrowers, so that
it can pay claims to lenders under the assignment or shared premium options
discussed in Chapter 7. The same mortgage insurance premium, which may be
financed, is charged, regardless of the payment option selected by the
borrower. The premium consists of an initial payment of two percent of the

maximm claim amount (the lesser of the house value or the FHA mortgage
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principal limit for an area) and a mbnthly premiun equal to one-half of one

percent on an annual basis on the outstanding mortgage balance.

As discussed in Chapter 5, HUD has fixed the mortgage insurance
premium so that, for every mortgage, the present value ot the MIP expected
to be collected equals the present value of the losses expected to be |
incurred,—taking into account the life expectancy of the borrower and the
appreciation of the property. By fixing the MIP, HUD has fixed the amount
of risk that it is willing to bear by itself or to share with private
lenders. Within this constraint, the payments to be received by borrowers

are deternuined.

In choosing a premium structure, the Department had to balance costs
and benetfits to the borrower with certain equity concerns. Paying the |
total MIP upfroﬁt would result in the lowest cost to the borrower in
present value terms, bat it would impose the same cost upon a borrower
regardless of the duration of the mortgage. Mortgage insurance premiums
for the FHA reverse mortgage program are paid into the General Insurance
Fund. None of the premium is retundable, even it the borrower were to die
shortly after taking out the mortgage. Consequently, charging all of the
MILP upfront raises tne costs for short-lived borrowers and reduces the
costs for long-lived borrowers. In the light of this consideration, it was
decided to charge both an uptront premium to lower the present value of the

total premium cost to the borrower and a monthly premium so that longer-
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lived borrowers who create the most risk to the insurance fund would pay

more premium.

HUD also had to balance costs and benefits to the borrower in deciding
upon the size of the mortgage insurance premium. Simply stated, increasing
preniums raises payments to the borrower, but at a diminishing rate,
especially when the premium is financed. Table 6-1 illustrates chis point
using the base case--a 75-year-old borrower in a $100,000 house with a 1V
percent interest rate and financed closing costs plus a varying amount ot
MIP.

.

In Part A of ﬁhe téble, the periodic premium is set at 50 basis
points, while the upfront MIP increases in one percentége point intervals
from zero percent to 4 percent. As the upfront MIP ipcréases from one |
pércentaée point to twn, the net principal limit increases by $2,900, while
the preéent value of the expected MLP increases by $1,210. In other words,
the net principal limit increases by $2.40 for every $1.00 increase in MIP.

As the uptront !1IP increases from two percentage points to three, the net

principal limit increases by -only-$2,1U0; while the present value of the

MIP increases by $1,150, or only $1.83 for every $1.00 increase in the

MLP.

In Part B of the table, the upfront premium is set at two percentage

points and the periodic premium increases in 25 basis point intervals from

zero to 100 basis points. Increasing the periodic premium from 25 basis



Table 6-1
Fresent Value of Expected Premium and Maximum Cash Advances for

Different Fined Fremium Structures
I

borrou.r AQe = 73
Interest Rate = 10%
Max Claim Amt 100,000
Closing Costs = 1300 + Up-Front MIF
Current MIF = 27 Up-Front +
o0 Pasis Foints Annually

A. Changes to Up-Front Fremium
(Current)

o7 7 30 bb 172 7 39 bo X7 /7 30 bp 3% /7 30 bo 47 / 30 bp
Prin Limit Factor 0.323 i 0.377 0.416 N.447 0O.47%
Pres Value of MIP 1,730 3,020 4,230 3, 380 6330
Cash Advances:
Net Prin Limit 31,000 eT], 210 38,100 4D, 200 A4T000)
Max Tenure Pmt 290 *T29 337 Y76 197

B. Changes to Periodic Premium

|
; (Current)
]

22 7 0 bp 27 /7 23 bp <7 / 30 bo 24 /7 73 bp 2% /7 100 bp
Prin Limit Factor 0.363 0.394 0.418 0.473 0.43%0
Pres Value of MIP 2, NOO 3,050 *4, 230 3,370 6990
Cash Advances:
Net Prin Limt 33,000 €33, 900 ) 8,100 40, OO0 41300

Max Tenure Pmt 297 330 337 301 403
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points to 50 increases the net principal Limit by $1.3%6 for every $1.0U
increase in the present value of the expected fIP, while increasing the
periodic premium from 50 basis points to 75 increases the net principal

limit by only $1.42 for every $1.00 increase ot MIP.

Ultimately, choice of an MIP structure is a matter of judgment. Atter
extensive sensitivity analysis, the premium was set at two percent ot the
maximum claim amount uptront and one-half percent per year on the mortgage
balance. klderly homeowners will determine whether this MIP is worth the

amount of principal limit and monthly payments that it supports.

ALLOWABLE' FEES AND CHAKGES

Origination Fee

An origination fee compensates a lender for the expenses of
originating and closing mortgages. In FHA's Section 203 program, the
origination fee is limited to one percent of the mortgage amount. Under
-the FHA reverse mortgage program, the origination fee is not regulated,
but the handbook limits the amount of origination fee that can be financed

to one percent of the maximum claim amount.

The origination fee was deregulated to encourage lenders to charge
fees that cover their actual costs and to reduce their incentive to raise
interest rates to make up for shortfalls--cammon practice when origination
fees for forward mortgages do not cover actual expenses. Such adjustments

would necessarily be less accurate for reverse mortgages, because lenders



could not anticipate with confidence either the size of reverse mortgage
balances or the rate at which they will grow. The Department believes that
a borrower will be better off paying the true cost of loan origination in
the fonm of a fee than in the torm of additional basis points on an

interest rate, since higher interest rates lower payments tO borrowers.

A limit of one percent is placed on the amount of the origination tee
that can be financed to discourage a lender from tapping a borrower's home
equity without restraint. Borrowers must pay any amount not financed in
cash at closing. Some lehders have been reluctant to charge more than one
percent for this reason even if their origination costs are higher. When
an amount over oOne percent is charged, some borrowers who are cash-poor
have etfectively circumvented the limitation by reguesting a draw after
closing to reimburse themselves for the cash payment. It is unli?ely that
HUD's policy limiting the amount of the origination fee that can be
financed will be reexamined until there is competition among reverse
mortgage lenders and until more is known about the actual costs of

originating reverse mortgages.

Discount Points

Due to the nature of a reverse mortgage, discount points may not be
charged. Discount points constitute additional interest charged by the
lender to adjust the coupon rate on a lump sum advance taking into account
the lender's borrowing costs at the current market interest rate. They are

calculated as a percentage of the advance. Under a reverse mortgage, there



is no comparable lump sum payment, and so, no basis for charging an
adjusted interest race. Lenders can accomplish the objective of discount
points by setting the mortgage interest rate as close in time to the loan

closing as is consistent with the reqjuirements of disclosure.

Servicing Fee

The decisions by Freddie iac and Fannie Mae to purchase FHA reverse
mortgages raised the issue of how loan servicers should be compensated.
For forward mortgages, a servicer generally receives a tixed percentage ot
the outstanding loan balance, which is added into the interest rate. Since
forWdrd mortgages have initially high and gradually declining balances,
servicers are adequately compensated for all except the most seasoned
loans, which are relatively few due to prepayments. With reverse
mortgages, however, balances are initially low and gradually growing, so
that servicers would be inadequately copmpensated tor all but the relacively

few highly seasoned loans if traditional servicing fees were charged.

To deal with this problem, the FHA reverse mortgage program permits
(but does not require) an originating lender to charge a tlat monthly
servicing tee directly to the borrower. If the lender chooses to charge a
servicing fee, the amount of the fee must be fixed at loan origination,
disclosed to the borrower, and included in the loan agreement, and the
the principal 1limit used to calculate payments to borrowers must be reduced
by an amount sutficient to fund the fee for the duration of the mortgage.

Technically, the principal limit must be reduced by the present value ot
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the expected future servicing charges, reducing maximum monthly payments to
the borrower. The fee is charged to the borrower's mortgage balance only
as it is earmed by the lender or servicer. Charging such a fee should
result in a lower interest rate relative to what it would be without the

fee because the fee need not include a servicing risk premium.

A separate servicing fee should benefit all parties to the
transaction. Servicers will be compensated for the cost ot services
performed. Borrowers will pay servicing fees only as services are
received. In most circumstances, borrowers paying servicing fees should
quality for higher monthly payments than those who do not. To compare
reverse mortgages with and without servicing fees, a borrower need focus
oniy upon the size of the payments that the lender is otfering. The higher

the payments, the lower the cost to the borrower.

SHAKED APPRECIATION

To increase payments available to borrowers, HUD is insuring shared
appreciation reverse mortgages under the shared premium option (see Chapter
7). Shared appreciation provides lenders with the opportunity for larger
returns while protecting them against losses up to the maximum claim
amount. Lenders who offer shared appreciation reverse mortgages must also
offer comparable mortgages without shared appreciation, with suitable

disclosures so that borrowers are able to compare them.



Monthly payments to a borrower under a shared appreciation reverse
mortgage are to be determined in the same manner as under a comparable
mortgage without shared appreciation. In other words, they are based on
the age of the youngest borrower, the maximum claim amount, and the
expected rate. By offering a lower mortgage interest rate (or in the case
of an adjustable rate mortgage, a lower margin over the 1U-year Treasury
rate), the lender can offer the borrower higher payments in return for a
share of the net appreciated value of the property, subject to an ettective °

interest rate cap.

The percentage of net appreciatdd value paid to the lender, known as
the appreciatiqn ﬁargin, may not exceed 25 percent. If the mortgage
balance at the time that the.property is sold or transferred is léss than
the appraised value of the property at origination, the lender's share of
net appreciated value is calculated by subtracting thé appraised value at
origination from the adjusted sales proceeds (i.e., sales proceeds less
sales costs and capital improvement costs incurred by the borrower, but

excluding liens other than the insured mortgage) and multiplying by the

appreciation margin. If the mortgage balance is greater than the
appraised value at orgination but less than the adjusted sales proceeds,
the lender’s share of net appreciated value is calculated by subtracting
the mortgage balance from the adjusted séles proceeds and multiplying by
the appreciation margin. If the mortgage balance is greater than the

adjusted sales proceeds, net aépfeciated value is zero.



The eftective interest rate is calculated by dividing the sum of the
lender's share ot net appreciated value plus interest accrued in the last
12 months by the sum of the mortgage balance at the beginning of the year
and the payments made during the year. The etfective interest rate cannot

exceed 20 percent.

The limits on the appreciation margin and the eftective interest rate
combine so that a lender can receive a full 25 percent of appreciation for
properties that appreciate at the expected average rate of two percent and-
can receive a higher, but capped dollar amount for properties that
appreciate at a faster rate. The lender's risk of loss (beyond the maximum
claim amount) declines‘as the rate of appreciatibn increases. The cap on
the effective interest rate prevents windfall gains to lenders from rapid

appreciation.




CHAPTER SEVEN

INSUKING LENDERS AND BORROWERS

Under the Home Equity Conversion Mortgage Insurance program, lenders
are insured against loss in the event that the mortgage balance grows to
exceed the value of the property, and borrowers are insured against loss in
the event that lenders default on promised payments. This chapter

describes these insurance protections for lenders and borrowers.

INSURING LENDERS

Assignment and Shared Premium Insurance Options

In désigning mortgage insurance for a reverse mortgage, HUD had to
reconcile the open-ended nature of the mortgage with the statutory limit’
that Congress had placed on the maximum insurance claim that HUD could pay.
Because a borrower may live in a mortgaged property as long as the borrower
chooses, a reverse mortgage has neither a maximum mortgage amount nor a
maximun term. While the statute does not spell out the form that mortgage
insurance for lenders should take, Section 255(i) does provide that, in
order to pay an insurance claim to a lender that does not exceed the
maximum claim amount, the Secretary may take actions such as "accepting an
assigmment of the insured mortgage notwithstanding that the mortgagor is
not in default under its terms, and calculating the amount and making the

payment of the insurance claim on such insured mortgage."



Given this provision in the statute, logically, the Department could
limit the size of the claim that it pays without limiting the size of the
mortgage balance: 1) by permitting the lender to assign a mortgage to HUD
when the mortgage balance equals the maximum claim that HUD can pay, or 2)
by paying the lender up to the maximum claim amount when the mortgage is
due and payable and the mortgage balance exceeds the value of the property.
Under the FHA reverse mortgage program, these two insurance options are
called the assignment option and the shared premium option. Since the
mortgage insurance premiun that HUD collects for a reverse mortgage is
estimated to cover all losses, whether these losses are borne by HUD or
private lenders, HUD permits a lender to choose either option at the time

that a mortgage is closed.

Under the assignment option, HUD collects all of the MIP, and the
lender has.the option ot assigning a mortgage to HUD at the time ﬁhat the
mortgage balance equals the maximum claim amount. under the shared premium
option, the lender foregoes assignment of a mortgage to HUD and retains a
portion of the periodic MIP to compensate for the share ot risk borme. HUD
will pay the lender the ditference between the mortgage balance and the
sales proceeds at the time that the mortgage is due and payable up to the
maximum claim amount. A lender who elected the assigrment option but
decided not to exercise it could similarly file a claim at the time that a
mortgage is due and payable. Lenders who forego assignment and lenders who
elect the shared premium option are liable for losses that exceed the

maximun claim amount.
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I1llustrating the Insurance Options

The assigmment and shared premium options are illustrated in
Table 7-1. Thisvtabie displays annual cash flows from a tenure payment
plan to a 75-year-old borrower in a $100,000 house, assuming a 10 percent
interest rate and financing of $2,000 of upfront mortgage insurance premium
and $1,500 of closing costs. For simplicity, it is assumed that the house
value equals the maximum claim amount; and the property appreciates four

percent each year.

“Let us first consider a mortgage pay-off that does not involve an
insurance claim. If a mortgage becomes due and payable at the end of the
seventh year when the borrower is ¥1 years of age, the mortgage balance is
$51,629, and the propefﬁy value is $131,593, $51,629 would be receiQed by
the lender, and nearly $30,000 would be retained by the borrower or the
estate of the borrower. The "survival rate" colum indicates that 66
percent of all reverse mortgages made to /5-year-old borrowers are expected

to be outstanding at the end of the seventh year.

1f the lender elected the assignment option, then the mortgage could
be assigned to to HUD at the end of the eleventh year when the borrower is
85 years or age and the mortgage balance nearly equals the maximum claim
amount of $100,000. At this time, the lender would receive the mortgage
balance (but no more than the maximum claim amount) and would have no

further obligation under the mortgage. Approximately 43 percent of these
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mortgages are expected to be outstanding at the end of the eleventh year.
HUD would assume responsibility for continuing payments to the borrower
under the original mortgage, and it would incur losses beginning in the
sixteenth year (when 19 percent of such mortgages are expected to be
outstanding) when the mortgage balance begins to exceed the property

. value.

If the lender elected the shared premium option and the mortgage
became due and payable at the end of the sixteenth year when the borrower
was 90, the lender would receive the net proceeds from sale of the property
(with an expected value of $187,296)2nm1w0u1d file a claim with HUD for
the difference between those proceeds and the mortgage balance of $196,514.
If the mortgage terminated in the twenty-first year, when the borrower was
95 (5 percent of such mortgages are expected to be oupsténding at that
time), then the lender would receive net sales proceeds from a prbperty
with an expected value of $227,876, would file a claim with HUD for

$100,000--the maximun claim amount, and would suffer a minimm loss of

$31,792 (about $4,853 in present value temms, assuming a discount rate ot

9.5 percent). To compensate -the 1lender for the risk ot this loss, the
lender would have been able to retain 30 basis points, or 6U percent of the

periodic MIP charged to the borrower over the life of the mortgage.

Shared Premium Matrix

The payments model is used to determine the portion of the periodic

MIP to be retained by the lender. Preparation of the matrix of shared
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premiums for borrowers petween the ages of 62 and 95 and for all interest
rates between 7.0 and 15.875 percent revealed that the lender share of MIP
in some cases--those for younger borrowers with high interest rates--
exceeds 50 basis points, the size of the periodic premium. In HUD Handbook
4235.1, these premiums have been capped at 50 basis points and starred in
the table to warn lenders that these mortgages carry added risk., Premiums
below 5 basis points--those for the oldest borrowers with any interest
rate, but also for older borrowers with low interest rates--have been
raised to 5 basis points (and starred) as an incentive for lenders to

choose this option.

Expected Usage ot Insurance Options

It is expected that traditional mortgage lenders will preter the
assignment option because it turns an open-ended mortgage into a closed-
ended obligation and facilitates sale ot the mortgage in the secondary
market. In fact, both FNYA and FHIMC are purchasing only FHA reverse
mortgages under which lender have elected the assignment option. At some

future time, however, nontraditional mortgage lenders who are familiar with

accﬁarially based inQescing, such as insurance and pension funds, may“
choose to originate FHA reverse mortgages with the shared premium option
for retention in their porttolios. 1f they believed that the assumptions
in the payments model were somewhat conservative, they would do so in order

to increase their total retummn.



Mortgage Insurance Options tor Uther Insurers

The FHA reverse mortgage program is designed to break even. By virtue
of its location in the General Insurance Fund, should claims exceed
premiums, Congress is authorized to make up the difference with
appropriations. Other insurers without this sateguard may find it
advisable to design a reserve into their program. This can be done in
several ways. Building upon the notion of overcollateralization discussed
in Chapter 3, the insurer could limit the percentage of house value taken
into account in calculating payments to borrowers, or could solve for a
principal limit factor such that premiums exceed claims by a given ratio--
e.g., 1.2, but otherwise use the payments model, with or without modifying
itg six assumptions (regarding the mortgage insurance premium, the
actuarial figures, the move-out rate, the discount rate, the expected

property appreciation rate, and the variance of the appreciation rate).

The FHA program also builds on existing administrative infrastructure.
The Department already collects upfront premiums for some mortgages and
monthly premiums tor others, so that this program merely combines the two
administrative methods. Similarly, the program builds on the Department's
experience in administering assigned mortgages. For ease of
administration, another insurer may prefer to charge all of the mortgage
insurance upfront (and provide some refund protection for short-lived
borrowers) and to pay claims only when mortgages are due and payable--

paying the entire loss or the loss up to a maximum amount.




To encourage the involvement of other insurers, HUD has made all of
its development work available tor scrutiny ana revision by others and HUD
staff have freely offered advice to those seeking assistance in designing
their own program. In this manner, the public benefit of the Federai

Govermment's investment in program design may be multiplied.

INSURING BORROWERS

Section 255(i) of the Act provides protection for borrowers in the
event of default by "the party responsible for payment." Mortgage
insurance normally provides lenders with insurance against borrower
default. For the first time, HUD was authorized to insure borrowers
against lender default. In a period when many thrifts have closed their
doors, this feature of the FHA reverse mortgage program provides an added
measure of protection for borrowers. while lender default is exéected to
be rare, HUD had to prepare for the eventuality; and these preparations
spurred administrative innovations which are discussed in more detaii in
Chapter 9--most hotably, the creation of an on-line accounting system which
maintains intormation on each borrower's payment plan and current balance,
so that if necessary HUD can step in and make payments to borrowers as

quickly as possible.



CHAPTER EIGHT

PROVIDING CUUNSELING

Statutory Rejuirements

Counseling for potential borrowers on reverse mortgages and their

" alternatives is required by Section 255 of the Act. "Adequate counseling"
is to be provided "by a third party (other than the lender)." A lender is
required to give borrowers "a written list of the names and addresses ot
third-party information sources who are approved by the Secretary as
resgonsible and able to provide the information required." Counselors are

to discuss the following information with borrowers:

(1) options other than a home equity conversion mortgage that
are available to the homeowner, including other housing, social

service, health, and financial options;

(2) other home equity conversion options that are or may become
available to the homeowner, such as sale-leaseback financing, deterred

payment loans, and property tax deterral;

(3) the financial implications of entering into a home equity

conversion mortgage;
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(4) a disclosure that a home equity conversion mortgage may have
tax consequences, affect eligibility for assistance under Federal and
State programs, and have an impact on the estate and heirs of the

homeowner; and

(5) any other information that the Secretary may require.

Early in the design process, the decision was made to use HUD's

existing network of approved housing counseling agencies to provide the

counseling services mandated for the FHA reverse mortgage program.

HUD~Approved Housing Counseling Agencies

| HUD annually certifies housing counseling agencies to provide
comprehénsive counseling services. Eligible agencies include local public
agencies and nonprofit organizations. Currently, approximately 455 public
and nonprofit agencies are approved, down from over 600 agencies in 193U
when Federal funding was curtailed. Since 1930, HUD has received $3
million annually for housing counseling activities. It has allocated about
$2 million to fund small grants (most between $5,00U and $40,00U) to about

40 percent of the agencies on a competitive basis.

The agencies provide mortgage detault and rent delinquency counseling.
While they are authorized to provide reverse mortgage counseling, they have
had little demand for this service, and so, the Department faced the

challenge of training housing counselors about reverse mortgages, other
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forms of home equity conversion, and housing and social service

alternatives to home equity conversion.

Housing counséling‘agencies were not altogether eager to undertake a
new responsibility, since, in addition to mandating reverse mortgage
counseling, the Housing and Commnity Development Act of 1987 substantially
increased their workload by requiring lenders to notify delinquent
homeowners about the availability of homeowmership counseling through HUD-
approved counseling agencies. While additional funds were authorized for
this purpose, they were not appropriated. Consequently, HUD began training
st&f of HUD-approved housing counseling agencies about reverse mortgages
and their altematives at a time when the staff felt overburdened and
résentful about undertaking additional responsibilities without additional

campensation.

Housing counseling agencies are barred from charging homeowners tor
their services, and lenders are prevented from paying for counseling
services by the statutory requirement that counseling be provided by a
third party independent of the lender. If insurance authority for the tome
Equity Conversion Mortgage Insurance program is substantially increased,
the umavailability of counseling services could prevent some lenders from
participating in the program. kEven within the parameters of a 2,500
demonstration, HUD staff have been enlisted to provide reverse mortgage
counseling where HUD-approved housing counseling agencies were unavailable

or unwilling to assume this new responsibility.
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AoA Assistance

Since HUD-approved housing counseling agencies are not available in
every community or even in some States, HUD worked with the Administration
on Aging under an interagency agreement to identity additional agencies for
approval for reverse mortgage counseling. This effort has not been notably
successful. First, on December 2, 1988, the Office of Housing sent a
memorandum to HUD Regional and Field Offices authorizing them to approve
additional counseling agencies that specialize in reverse mortgage
counseling as long as they met the other requirements for counseling
agencies in HUD Handbook 7610.1 REV. Then, the Administration on Aging
(AcA) asked its Kegional Offices and its State Agencies on Aging to
identify agencies for approval by HUD Field Offices. Less than a dozen
agencies sought approval to provide reverse mortgage counseling as a result

ot these effbrts.

Another outgrowth of the interagency agreement was more successful.
The AoA and HUD each agreed to contribute $250,000 to tund the training ot
existing and new housing couneling agencies about reverse mortgages and
their alternatives. Using these funds, HUD entered into a cooperative
assistance agreement with the American Association of Ketired Persons
(AARP) Home Equity Information Center and its subcontractor, the National
Center for Home Equity Conversion, to assist HUD in providing training to
counselors in the vicinity of the participating lenders selected in random

drawings in late February 1935Y.
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Twelve initial training sessions coinciding with the start-up ot the
demonstration were held in the 10 HUD Regions between June 15 and August
22, 198Y. The American Bar Association's Commission on Legal Problems ot
the Elderly helped by inviting elder law attorneys to each session and
identifying State social service and other alternatives to reverse
mortgages. Nine additional sessions were subsequently organized.as the
need arose. As of May 25, 1990, AARP training sessions were attended by a
total of 365 housing counselors, 250 representatives of the aging network,
92 representatives of lenders, and 270 HUD staff.

Training Materials

To facilitate the training ot housing counselors, PDK's Research

Utilization Division supervised the publication of Ogtiohs for Elderly

Homeowners: Reverse Mortgages and Their Alterntives, a guide for reverse
mortgage counselors; and the AAKP prepared a training manual.. The sottware
package developed to calculate reverse mortgage payment options proved to

be an invaluable aid to housing counselors in explaining reverse mortgages

to elderly homeowners.— -Use of the software package has been an-integral
part of each training session. Housing counseling agencies that do not
already have a personal computer have been urged to acquire one through

purchase or donation.



8-6

Requirements for Housing Counseling

Reverse mortgage counseling may take place before or after a potential
borrower has contacted a lender. A lender may take the borrower's
application before counseling, but may not charge a fee for doing so it,
after counseling, the elderly homeowner decides not to proceed with the
transaction. In most instances, a homeower who contacts a lender will pe
given a blank set of mortgage documents and a list of one or more housing

caunseling agencies that provide reverse mortgage counseling.

Homeowners are responsible for making an appointment with a counselor.
Counselors are urged to conduct the counseling session in the home of the
potential borrower if possible so that the homeowner may be warned if a
property is unlikely to meet minimum property standards without repairs.

As a general rule, at each stage of the mortgage applicatibn proﬁess, an
effort is made to determine whether an elderly homeowner (or a property) is
eligible before the homeowner incurs an expense which cannot be retunded if

the transaction is terminated.

Borrowefs are urgedvto invite heirs (of other trustéd advisoré) to
counseling sessions, but heirs may not veto the elderly homeowner's
decision to apply for a reverse mortgage. Counselors are advised that they
are not responsible for determining the suitability of a reverse mortgage
tor the borrower: the decision to apply for a reverse mortgage is the
borrower's (or the borrower's legal guardian) and the decision regarding

the borrower's eligibility belongs to the lender and HUD. The counselor's
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responsibility is to discuss certain information with the borrower so that
the elderly homeowner is fully aware of the conseguences of taking out a

reverse mortgage and the alternatives to a reverse mortgage.

At the conclusion of the counseling, which may take more than one
session, the borrower and counselor sign a form certifying that certain
topics have been discussed. The borrower takes the form to the lender who
files it with the lender's application to HUD for a firm commitment of

mortgage insurance.



CHAPTER NINE

PROGRAM ADMINISTRATION

The procedures in the handbook for the Home Equity Conversion Mortpzage
Insurance demonstration were deliberated in weekly meetings between October
1988 and March 1989Aattended by HUD statf from the Office of Housing, the
Office of Policy Development and Research, the Office of Administration,
and the Office of the General Counsel. In these meetings, innumerable
"what it" scenarios were entertained, and when problems were identified,
solutions were developed that took into account the perspectives of the

various participants.

Certain design principles emerged from and guided:theAdiscussions.
For example, participants shared the assumption that the circumstances of
elderly homeowners vary so widely (and unexpectedly over time) that
homeowners should retain maximum discretion over the use of mortgage
proceeds. They also believed that the reverse mortgage insurance program
should be run by existing HUD staff as an integral part of insured single
family lending. To reduce the novelty of reverse mortgages to HUD staft
and existing FHA lenders, the program should use forward mortgage policies
and analogies whenever possible. Finally, servicing issues should be
anticipated in the design of the program, and computer technology should be

used to make reverse mortgage origination and servicing as simple as
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possible. These design principles are illustrated in this chapter which

describes reverse mortgage processing.

In general, the steps in processing a reverse mortgage for mortgage
insurance parallel those for a forward mortgage. These steps involve
approving the property and issuing a conditional commitment, approving the
borrower and issuing a firm commitment, and loan closing and endorsement
for insurance. In each case, standard HUD forms and procedures are used,
modified as necessary to accomnodate the unique features of the FHA reverse
mortgage program.

When the lender takes the borrower's application, the lender makes
a good faith estimate of settlement costs and provides the borrower with
various disclosures, including a Truth-in-Lending Act diéciosure and
adjustable mortgage interest rate and shared appreciation disclosﬁres, it

applicable, and provides evidence of having done so to HUD.

Approval of the Property

Generally, a lender will take an elderly homeowner's application for a
reverse mortgage after the borrower has received counseling from a HUD-
approved housing counseling agency. To initiate processing for mortgage
insurance, the lender calls or writes the nearest HUD field oftice for a
case number and appraisal assignment and sends HUD Form 92800, the standara
form for requesting an appraisal and conditional commitment of mortgaye

insurance, and a Uniform Residential Appraisal Report to the assigned
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appraiser. All stages of processing are tracked through the Department's
automated loan origination system, Computerized Homes Underwriting Systen
(CHUWS), which has been modified for the demonstration. CHUMS will also

allow for the collection of information needed to evaluate the program.

The appraiser determines the value of the property and estimates the
cost of any repairs needed to bring the property up to minimum property
standards. If required repairs amount to less than 15 percent of the
maximm claim amount, then, at the borrower's discretion, they may be
completed using loan proceeds after closing under a Repair Rider attached
to the Loan Agreement. Otherwise, the repairs must be completed betore ‘
c10§ing. (See the discussion of mortgage documents below.) 1f the
reyuired repairs amount to more than 15 percent, they must be completed
before closing, generally under a contractor's lien for rebéirs whiéh is

paid oft at closing.

Once the appraisal has been completed, the HUL tield office determines
the maximum claim amount, depending upon the appraised value of the

property, and issues a conditional comwnitment.

Approval of the Borrower

In the second stage of mortgage insurance processing, the lender
completes HUD FORM 92900, the application for a HUD-insured mortgage.
Since a borrower's eligibility for a reverse mortgages does not depend upon

the quality of the borrower's credit, the information collected for a



reverse mortgage is significantly less than for a forward mortgage. Only a
default on a debt owed the Federal Govermment has an impact on the
borrower's eligibility. Delinquent debts to the Federal Goverrment must be
repaid before the mortgage can be endorsed for insurance. Theretore,
paying delinquent Federal debts at closing may be a condition for the
borrower's approval. Borrowers must also meet minimum age rejuirements and
must occupy the mortgaged property as a principal residence. If ﬁhese
conditions are met, the lender will then review the borrower's title to
verify what existing liens, if any, are on the title to the property. An
existing lien on the property will not disqualify a borrower, it it can be

L
subordinated or paid off from mortgage proceeds at closing.

Closing costs may be financed with two exceptions; First, a borrower
may be required to pay.cash for services performed by'thifd parties.related
to the processing of a2 borrower's application (e.g., appraisal, éfedic
réport,-title comnitment, etc.) at the time that these services are
provided. However, the borrower may be reimbursed for these costs out of

the loan proceeds at closing. Second, a borrower may finance no more than

one percent ot the origination fee charged by the lender tu cover the costs

of originating the loan.

Upon completion of its review of the lender's submissions, the HUD
field office issues a firm comnitment if the borrower is approved. Upon
approval, the field office will also calculate the initial mortgage

insurance premium and the borrower's principal limit. The principal limit



may change if interest rates change prior to closing. 1f the expected rate
changes by more than one percentage point, the mortgage credit package must
resubmitted by the lender to the field ottice, allowing the borrower to

reconsider the transaction.

Closing and Endorsement

In order to close the loan, the person who will conduct the closing
must prepare a HUD-1 Settlement Statement one business day prior to closing
disclosing all known closing costs and make the statement available to the.
borrower, upon request, one day prior to closing. The lender must also
lock in the mortgage interest rate. In the case ot adjustable rate reverse
mortgages, the lender must use the one-year and ten-year Treasury indices
which apply to the week in which the closing will occur. Keverse mortgages
are priced at par because discount points and'teaser rétesfare noﬁ
allowed. Using the expected rate, the lender prepares a payment plan tor
the borrower which shows the borrower's principal limit, any deductions
from the principal limit for closing costs and servicing fee set-asides,

and the borrower's choice of monthly payments, line of credit, or both.

The one-page payment plan is signed by the borrower at closing and any time

thereafter that a new payment plan is created.

At closing, the lender and borrower complete the mortgage documents.
After closing, the lender records the mortgages, submits a copy of the
mortgage documents to HUD along with: an MIP Statement of Account showing

that the initial mortgage insurance premium was paid, evidence of a hazard
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insurance policy on the property equal to the value ot insurable property
improvements, evidence of title insurance policy at least equal to the
maximun claim amount, and the lender's choice of either the assigmment or
the shared premium insurance option. FHA reverse mortgages are subject to
the three-day right-of-recission provisions of the truth-in-lending act, so
that payments to the borrower would not normally begin until this period ot

time has lapsed.

After veritying the intormation provided by the lender, the HUL fieid
office will insure the mortgage, issuing form HUD 59100, the Mortgage

Insurance Certificate.

Mortgage Documents

Mortgage documenﬁs‘for the FHA reverse mortgage progrém include: a
model tirst mortgage and note executed in the name of the lender, a model
second mortgage and note executed in the name ot the Secretary of HUD, and
a loan agreement signed by the borrower, lender, and HUD containing the
borrower's initial payment plan. Legally, a note contains a borrower's
promise to repay loan advances, and a mortgage contains the borrower's
pledge of the property as security tor the repayment. In the reverse
mortgage program, an additional document is needed, called the loan
agreement, which contains the lender's promises to make future payments to
the borrower. This agreement is binding upon HUD in the event of default

by the lender.
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First and second mortgages and notes with identical terms are executeg
to carry out the Department's promise to make payments in the event of
default by the lender. A Notice to the Borrower is sent to the borrower by
the Department after closing. It contains instructions tor the borrower to
follow in the event that the lender is frequently late in making payments
or fails to make them at all. The borrower is instructed first to contact
the lender, and then, if the response is unsatisfactory, to contact a
designated staff person in the nearest HUD field office. This staft person
will investigate complaints and will authorize emergency payments, if
necessary. The lender will then be given the opportunity either to
reimburse HUD for the payments plus interest and any unpaid MIP and
penalties, maintaining mortgage insurance in force, or else to assign the
first mortgage to HUD. 1f the mortgage is assigned, the lender would then
be entitled to file a claim with HUD for any payments made to or:on behalf
of the borrower, excluding accrued interest. I1f the lender defaults and
cannot assign the first mortgage to HUD, HUD will continue payments under
the second mortgage. In this case, the lender may not file a claim for any
payments made to or on behalf of the borrower, excluding accrued interest,

until the mortgage becomes due and payable.

Model first and second mortgages and notes are published in appenaices
to the FHA reverse mortgage handbook. Under a new HUD policy which went
into effect June 29, 1989 (54 F.K. 27596), each lender is responsible for
modifying the mortgage instruments as necessary to conform with State law.

-

In the past, HUD prepared mortgage instruments for each State, but HUD



9-8

concluded that private industry was capable of adapting a national model
form for particular jurisdictions with minimal risk to HUD and substantial
savings in cost and staff resources. Some ot the difficulties encountered
by lenders in prepafing_their mortgage instruments are discussed in Chapter

10. The loan agreement, a unique instrument, was designed for use without

modification.

Payment of MIP

Under Section 530 of the National Housing Act, HUD is required to
collect MIP from a lender immediately after it has been collected from a
bortSwer. For the first time in its history, for the FHA reverse mortgage
program, HUD is using an automated MIP and data collection system to

collect the initial mortgage insurance premium and monthly MIP.

The initial MIP must be paid before a loan can be endorsed for
insurance. It is earned as soon as the loan is endorsed and, theretore, is
not refundable after endorsement. Since the monthly MIP accrues daily on
the mortgage balance and is added to the borrower's account monthly, it is
due to the Secretary on the first day of the month following its .accrual.
HUD is using an agent to collect the initial MIP, monthly MIP, and all data
needed to update its records. Each lender is required to establish a
banking account from which HUD can collect payments by means of a Pre-
Authorized Debit (PAD) based on data transmitted electronically by the
lender to the HUD agent. Each lender must have a personal computer,

printer, and modem which are compatible with the agent's equipment. The
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HUD agent has provided each lender with program format screens and complete

instructions for each of the tunctions to be pertformed.

Information on each mortgage is transmitted from CHUMS to the agent's
data system after HUD issues a tfirm comnitment. After closing, a lender
accesses the automated system and enters information on the characteristics
of the mortgage at closing, including the borrower's payment plan. The
initial MIP required for endorsement is displayed on the screen after the
loan information is entered. The lender must then ensure that funds are in
the account within the next nine calendar days. Using the information
transmitted by the lender, the.agent completes the transaction on the tenth
day transferring the funds trom the lender's account to HUD's account in an

Atlanta bank.

Information on each mortgage may be corrected or updated as needed.
1f the borrower's payment plan calls for monthly payments, tﬁe system will
automatically add the amount to the borrower's balance each wmonth. The
lender can also enter any unscheduled payments and any payments on behalf
of the borrower (e.g., for taxes or insurance). Any payment information
may be entered daily, but must be entered by the last day of the month.
The monthly MIP will be calculated based on the outstanding balance at the
end of the month by the automated system. On the first business day of the
following month, the automated system computes the amount of MIP owed for
all reverse mortgages serviced by the lender, and the lender is responsible

for depositing this amount in the PAD account before the tenth day ot the



month. MIP payments are not added to a borrower's mortgage balance until
they are actually paid. Late payments are subject to late charges. The
automated system will compute the late charge due and automatically assess
the late charge. The lender cannot add the amount of any late charge to

the borrower's outstanding balance.

Transfers of servicing and termination of insurance contracté can both
be accomplished on the automated system. Lenders are able to call up a
record of all transactions related to a single mortgage for checking their
own records; and HUD staff are able to access the system to confirm the
validity of a borrower's complaint o; to continue payments in the event of

lepder default.

Timing of Payments to Borrowers

Monthly payments to borrowers must be mailed to the borrower or
transferred to the account of the borrower on the first business day of
each month beginning with the first month atter closing. Line of credit

draws must be mailed or transferred within five business days after the

lender has received a written request for payment. -

1f a monthly payment or requested line of credit payment is not mailed
to the borrower or transferred to the borrower's account on time, the
lender owes the borrower a late fee. The lender owes a late charge of 10

percenﬁ of any late payment as soon as the payment is one day late and an



additional late charge equivalent to the daily mortgage interest rate on
the payment until the payment is made, up to a maximum of $500.

Of course, any late charge owed by the lender must be paid from the
lender's funds and may not be added to the mortgage balance of the

borrower.

Interest on any payment made during a month accrues daily from the
date after the payment is made. This interest, along with the interest
that has accrued on the mortgage balance from tne previous month, is not

added to the mortgage balance until the end of the month.

Payments of Taxes and Insurance

Like a forward mortgayge borrower, a reverse mortgage borrower is
responsible for the paywent of taxes, hazard insurance.preﬁiums,'
and other property charges, it any, but may choose to have the lender pay
them with money withheld from the borrower's monthly payments or charged to
the borrower’s line ot credit. These payments are not made from an escrow

account, as with forward mortgages. Instead, for a borrower receiving

monthly payments, the borrower's monthly payment is reduced by one-twelfth
of the amount needed to pay the annual charges, and the payments are added
to the mortgage balance at the time that they are made. For a borrower
with a line of credit, the lender simply subtracts the payments from the
line of credit and adds them to the mortgage balance when they are made.
In this manner, the funds remain in the borrower's principal limit, which

is growing at the mortgage interest rate plus the MIP, until they are



expended and added to the mortgage balance, at which time the lender rather

than the borrower accrues interest on the funds.

A borrower is not required to have the lender pay property charges on
the borrower's behalf because such a policy would not be practicable and
_may be umnecessary. It would not be practicable because some borrowers
will withdraw the maximum allowed on the first day or will exhaust their
principal limit but continue to live in the property. In these cases,
borrowers will be responsible for making these payments from their own
funds as long as they reside in the property. Withholding may be
unnecessary because many elderly homeowners, having previously paid otf
their mortgages, will be accustomed to making these payments on their own.
If a borrower should fail to make these payments in a timely fashion, the
lender can make the payments on behalt of the borrower and'fequest
reimbursenent from the borrower. 1f the borrower shows a pattern of
missing payments, the lender may withhold the necessary funds from monthly
payments or make the payments from a line of credit in order to protect the

priority of the lender's lien on the property.

Some States and localities pemmit elderly howeowmers to deter the
payment of property taxes until they move and sell their home or die. A
lien for the amount of deferred payments plus interest is placed on the
property, and the taxes are paid from the property sales proceeds. A
borrower may participate in a property tax deferral program sponsored by a

State or local government as long as the lien created by the tax deferral



progran is subordinated to the reverse mortgage lien. Some State and local
goverrments have been willing to subordinate their liens, while others have

not L

Payoffs and Due and Payable Mortgages

A borrower may prepay a mortgage in whole or in part at any time
without penalty. A partial prepayment will reduce a borrower's mortgage
balance--increasing the borrower's net principal limit. A borrower may
request a change in a payment plan to tap these additional resources. When
the entire mortgage balance is prepaid, the mortgage is terminated. The
borrower (or the estate of the borrower) will never owe more than the value
of the property. 1f the borrower believes that the mortgage balance
exceeds the value of the property, the borrower may request an appraisal at
the time ot sale. The net proceeds from the sale of the p;operty:&ill be.
applied to the mortgage balance, the mortgage will be released of record,
and the lender may tile a claim for the difference between the net sales

proceeds and the mortgage balance (up to the maximun claim amount).

A mortgage is due and payable without HUD approval when all borrowers
have died, or all borrowers have sold or conveyed title to the property. A
mortgage is due and payable with HUD approval when the property is no
longer the principal residence of at least one borrower for reasons other
than death; when the last borrower is out of the property for a period
exceeding 1Z months because of physical or mental illness; when the

property is in serious disrepair and the borrower has refused or is unable
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to have it repaired; or when the borrower violates any other covenants of
the mortgage (e.g., timely payment of taxes and insurance) and has retused
or is unable to comply with the violated conditions of the mortgage.

When HUD approval is needed, a lender will write to the nearest HUD
- field office requesting permission to declare a mortage due and payable and
providing evidence to support this action. HUD staftf will investigate and
make every effort to correct the situation causing the detault. 1f the
situation cannot be corrected, the lender will be given permission to begin
foreclosure proceedings. When a mortgage has been declared due and
pay;gie, a borrower may pay off the mortgage for the lesser of the debt or
95 percent of the current appraised value of the property. If the mortgage
balance exceeds the value of the property, the borrower may‘offer the
lender a deed in lieu of foreclosure. In such a case, tﬂe lender would
offer the property tor sale for six months. If it were not sold in this
period, the property would be reappraised, and the lender could file a

claim with HUD for the difference between the appraised value and the

mortgage balance (up to the maximum claim amount).



CHAPTER TEN

LEGAL ISSUES

This chapter discusses some of the legal problems encountered by
lenders participating in the FHA reverse mortgage program. Some of these
problems concern legal authority for reverse mortgage lending under Federal

and State law; others concern Federal truth-in-lending disclosures.

LEGAL AUTHORITY FOR REVEKSE MURTGAGE LENDING

Section 255(b) (3) of the National Housing Act does not provide
independent authority for lenders to wake reverse mortgages. Instead, the
Act limits the definition of home equity conversion mortgages to those

mortgages which a lender is authorized to iake under one of three sources

of legal authority:

o Federal law, other than Section 804 of the Garn-St Germain

Depository Institutions Act of 1982 (Garn-St Germain);

o Section 804 of Garn-St Germain, which pre-empts State

impediments to alternative mortgage transactions, like reverse

mortgages; or

o State constitution, law, or regulation.
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Financial institutions which derive their authority to make loans from
Federal rather than State law have clear authority to make reverse
mortgages by virtue of the regulations of the Office of the Comptroller
which regulates federally-chartered banks, the National Credit Union
Administration which regulates federally-chartered credit unions, and the
Office of Thrift Supervision (formerly the Federal Home Loan Bank-Board),
which regulates federally-chartered savings institutions. Financial
institutions which derive their authority from State law--i.e., State
banks, State savings institutions, and State housing finance agencies--may
not have clear authority to make revgrse mortgages without recourse to
Section 804 of the Garn-St Germain Depository Institutions Act. The
problems faced by State-chartered lenders who comprise'a majority of the
lenders participating in the FHA reverse mortgage program are discuésed in

the next section.

1. State-Chartered Lenders and Reverse Mortgages.

Typically, State law authorizes lenders to make regular '"torward"

mortgages in which loan-proceeds are disbursed at closing, the loan is
amortized in equal monthly payments over a fixed term, and interest is
charged at a fixed rate and does not compound. If these features are not
present, as they are not in an FHA reverse mortgage, then a lender may not

be authorized under State law to make reverse mortgages.
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Under Section 255(b) (3) of the National Housing Act, such a lender may
still be authorized to originate reverse mortgages by Section 804 in Title
VIII of the Garn-St Germain Depository Institutions Act of 1982 (Pub. L.
97-320). 1t is the purpose of Title VIII to place State-chartered lenders
on equal footing with federally-chartered lenders by preempting State
inpediments to alternative mortgage transactions and permitting State-
chartered lenders to enter into alternative mortgage transactions as long

as these transactions are in conformance with Federal regulations.

Section 804 states that "[i]n order to prevent discrimination against
State-chartered depository institutions, and other nonfederally chartered
housing creditors, with respect to making, purchasing, and enforcing

altermative mortgage transactions ... ," various classes ot State-chartered

housing creditors are expressly authorized to "make, purchase and entorce

alternative mortgage transactions,"

in accordance with regulations issued
by designated Federal regulatory agencies, "to the extent that such
regulations are authorized by rulemaking authority granted" by law to tie

Federal agencies with regard to federally chartered lenders regulated by

them, "notwithstanding any State constitution, law, or regulation."

The term "alternative mortgage transaction" is broadly defined to
include loans with variations on the "methods of determining return, term,
repayment, or other variation not common to traditional fixed-rate, fixed-
term transactions, including without limitation, transactions that involve

the sharing of equity or appreciation." By referencing Section 804 of
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Garn-St Germain, Congress recognized insured reverse mortgages as

"alternative mortgage transactions" within the scope of this law.

The designated Federal regulatory agencies--the Comptroller of the
Currency, the National Credit Union Association and the Federal Home Loan
. Bank Board--were instructed to identify the portions of their regulations
that were inapplicable to State-chartered lenders. Each agency acted in
response to this instruction. Both the Office of the Comptroller of the
Currency and the National Credit Union Association exercised their Title
VII1 powers in a broad manner so that any insured reverse mortgage loans
made by State-chartered commercial banks and credit unions would not be
subject to State restrictions on reverse mortgages. The rules are less
clear for uninsured reverse mortgages. The Bank Board, the regulatory
authority for all classes of lenders except commercial banks and credit
unions, identitried 12 CFK 545.32(b)(3) and (4), 545.33(c) and (e), and
563.9-9 of its regulations as the only provisions "appropriate and

applicable to the exercise of this [Garn-St Germain] authority," stating

that all other regulations" are deemed inappropriate and inapplicable."!

These provisions authorize loans involving adjustable rates and
adjustable payments, balances and terms; sharing in appreciation or income
from the security property; full, limited or no amortization; lines of

credit; and partial deferral and capitalization of interest (or complete

1 This provision was adopted in its present form by 53 FR 18262, May 23,
1987. Previously, it appeared as an Appendix to 12 CFR 545.
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deferral and capitalization for some loans with periodic advances secured
by owner-occupied property). This listing includes the main legal
impediments to most types of alternative mortgage transactions under

typical State laws.2

The Department sought clarification of these regulations from the
Bank Board on two Specific issues. On September 26, 1988, HUD's Associate
General Counsel for Insured Housing and Finance wrote to the General
Counsel of the Board seeking clarification on whether the regulations
would authorize the complete deferral and capitalization of interest for
reverse mortgages structured as lines of credit rather than monthly payment
loans. Un November 16, 1988, the Associate General Counsel again wrote the
General Counsel to injuire whether Texas State constitutiqnal and statutory
restrictions on mortgaging homesteads would be preempéea for revefse

mortgages by Title VIII as implemented by the Board.

On August 4, 1989, the Board's Deputy General Counsel responded that
Federal savings and loan associations and Federal savings banks had the
authority to make line of credit reverse mortgages with complete deterral
and capitalization of interest, and to enforce such mortgages (and,
apparently, other reverse mortgages) on Texas homesteads despite contrary
State law. However the Deputy General Counsel was unable to say whether

State-chartered lenders were authorized to make such mortgages and

2 For State law obstacles not pre-empted by the regulations, see Section
2 of this Chapter.



10-6

suggested that State-chartered institutions should consult with the
"appropriate State regulator' about whether such lenders may make certain
loans pursuant to the Garn-St Germain Act.3 At the present tine,
therefore, there is no tlear legal authority for State-chartered lenders to

make reverse mortgage loans secured by Texas homesteads.

Title VIII of Garn-St Germain provided a three-year period during
which each State could enact laws to prevent application of Title VIII to
loans in the State. At least six States did so: Colorado, Maine,
Massachusetts, New York, South Carolina, and Wisconsin (certain loans
oni§}. Of these States, HUD has become aware of potential legal
impediments in New York and Colorado. New York enacted a statute
specifically authorizing reverse mortgage loans, but only with fixed
interest rates and other restrictions inconsistent with the HUD progran.
However, there is another New York law which may be interpreted to permit
lenders subject to New York law to make any mortgage loan insured by HUD.
This has been relied on by a number of title insurers. Colorado law
requires finance charges to be included with interest charges and compared
to the balance in the first month to determine the interest rate for usury
purposes. The law was devised to inform credit card consumers of the cost

of borrowing and may work well for that purpose. But, in the case of

3 We would conclude that State-chartered lenders as well as federally-
chartered lenders may take advantage of the clarification regarding
interest capitalization for line of credit mortgages notwithstanding any
State laws prohibitinyg or limiting capitalized interest, since the
provision in question, 12 CFR 545.33(c), has been specitically identified
in Board regulations as applicable to State-chartered lenders engaged in
alternative mortgage transactions.



10-7

reverse mortgages, where the finance charges may run in the thousands ot
dollars compared to a monthly draw of a few hundred, the interest rate
appears to be far above the State usury limit unless certain fees which
¢ould be excluded from the tinance charge calculation for Federal truth-in-

lending purposes can also be excluded when applying Colorado law.

2. State Law Impediments.

A number of other State laws affect reverse mortgage loans which may .
be outside the intended scope of the Garn-St Germain Title VIII preemption.
FHA reverse mortgage lenders will most probably be subject to such laws
since the laws either directly regulate reverse mortgages, liens. on real
property, or alternative mortgage transactions. The laws complicate the
substance and documentation of reverse mortgage loans, and may have adverse
consequences in the event of noncompliance. There is no fgasible'way tor
HUD to research the laws of all jurisdictions and their application to
reverse mortgages. Instead, HUD has relied on the lenders participating in
the demonstration and other interested parties (such as the AARP) to bring

these laws to the Department's attention.

A. State reverse mortgage laws.

Ironically, it is in the States where the legislature enacted
legislation with the intent of making reverse mortgages available to
elderly homeowners that the FHA reverse mortgage program has encountered
the most obstacles. State reverse mortgage laws often set ocut the terms

and conditions of the loans with such specificity that the FHA reverse
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mortgage program is prohibited. For example, in Arizona, the legislature
attempted to protect the elderly from unscrupulous lenders by including
criminal penalties for violation of reverse mortgage statutes. When
otherwise minor inconsistencies between the Arizona law and the FHA program
were discovered, lenders became urmwilling to originate FHA reverse
mortgages in Arizona. As a result the State enforcement agency under the
statute began petitioning the State legislature for a legislative change.
Other examples of conflicts with State reverse mortgage laws exist in New

York (discussed above), North Carolina, Illinois, and Florida.

B. State mortgage law obstacles.

Numerous other obstacles have arisen from application of the State
mortgage laws. HUD has permitted modifications to the model mortgage
documents to accommodate some of the concerns of lenders'and title
compaﬁies regarding compliance with various laws. Some of the more COmmon

State statutes which create obstacles are described below:

1. Maximum loan amount.

Many States have laws requiring that the mortgage instrument state the
maximum loan amount that may be secured by the mortgage. Sowe of these
laws apply only to mortgages under which money will be advanced in future
payments, and some are generally applicable. The concépt of a maximum loan
amount is not consistent with the reverse mortgage program as authorized by
Congress, because the law establishes the borrower's right to remain in the

property and so, places no limit on the period over which interest may
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accrue. Therefore, the HUD program requires a lender to re-record the
mortgage with a higher maximum loan amount, if needed at a later date,
provided that any other liens are removed or subordinated, and the borrowert
signs necessary documents. If these conditions are not met, payments to
the borrower may be stopped. The requirement to remove or subordinate
other liens may adversely affect the borrower's ability to obtain other
long-term loans secured by junior liens or to participate in a tax deferral

progran for the elderly.

2. loan-to-value ratios.

Loan-to-value ratios also limit tne amount of the loan, but. create an
absolute limit on the maximum mortgage amount, making accommdations such
as re-recording the mortgage with a higher loan amount impossible. Lenders
have encountered problems with such laws iﬁ'New Yprk,'NedﬁJersej, and
Massachusetts. The YHA program and other reverse mortgages which provide:
tenure paywents cannot operate when the loan amount is capped as a
percentage ot the property value without other pre-emptions under State or

Federal law.

3. Maximin term.

At least a few States have laws with adverse consequences for the
lender if the mortgage fails to contain a maturity date. The concept of a
fixed maturity date is not consistent with the reverse mortgage program
authorized by Congress, but HUD has worked with lenders on ways in which

the requirements of State law can be satisfied. For example, Minnesota law
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provides that a mortgage without a stated maturity date will not be
enforceable for more than 15 years. HUD will permit the instrument to
contain a maturity date for longer than the foreseeable lifetime of any
borrower, even thoﬁgh any maturity date is theoretically inconsistent with
HUD's regulations, so that the lender does not have to demand repayment
after 15 years on the ground that its lien is in jeopardy under State law.

Similar statutes exist in Florida and North Carolina.

4. Future advance lien priority.

Special legal questions arise for a mortgage loan in which the loan
proceeds are advanced over time. Such loans are frequently called future
advance mortgages or open-end mortgages. In the absence of a pertinent
étatute on lien priority, the majority common law rule is that any advances
which the lender is obliged to make under the terms of the loan agreenent
have priority over all liens recorded subsequent to recording ot the
original mortgage, but advances made at the lender's option have priority
only from the date ot the advance. However, in some States, the common law
rule would not allow the advances to 'relate back" to the mortgage
recording date for priority purposes, and in some States, it is not clear

what common law rule would be followed.

Thus, many States have superseded the common law rules by statute. In
some cases, the statutes provide that all loan advances, whether obligatory
or optional, have a lien priority from the original recording date. This

is compatible with the HUD program which is designed so that all advances
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are mandatory. However, these statutes sometimes also provide that tne
priority only exists for advances made during a specific period of time.
For example, in New York, Florida, Illinois, and possibly other States, the
statute provides priority only for advances within 20 years of the
recording date. HUD has attempted to mitigate the effect of such laws by
providing that the lender must record new loan documents to begin a new 20-
year period, provided that any other liens are removed or subordinated, and

the borrower signs necessary documents.

A Missouri statute provides lien priority only for advances within 1U
years of the recording date, and expressly prohibits any agreement to
extend the period of advance. Although lenders are not legally required to
seek coverage of this statute, it is not clear whether Missouri would
otherwise tollow the majority common law rule; and HUD has agréed that a
prudent lender may reasonably determine that coverage of the statute is
needed even though the effect is to remove the tenure payment option trom
mortgages insured in Missouri. An effort is being made in Missouri to

change this law.

5. Registration tax.

Some States base the amount of their registration tax on the loan
amount. Since a reverse mortgage balance starts low and grows as payments
and accrued interest are added, lenders were originally instructed by Huv
to use 150 percent of appraised value when a toan amount is required to be

stated in the mortgage. Since the borrower's debt may never reach this
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anount, the borrower may be paying an unnecessarily high tax. HUD has
recently taken one step to lower the tax by allowing 150 percent of HUD's
maximre claim amount to be used if this will result in a lower mortgage

anount. . -

Conclusion

HUD has provided uniform legal provisions for some of the more common
State requirements (e.g., the requirement that a maximum mortgage amount be
stated). It is up to lenders to seek legal advice and to add any further
language needed for valid and enforceable legal instruments under State
1£. HUD is also reguiring that lenders provide evidence ot a title
. insurance commitment with their application for a firm commitment of
mortgage insurance. It is hoped that title insurance companies will help
to assure that all appropriate language is in the legél.document (although,
at the present time, many title insurance companies, or branches of these
companies, are unfamiliar with reverse mortgages with the result that some
lenders have had difficulty securing title insurance). ‘These lLegal
obstacles have added to lenders' start-up costs and slowed their ability to

close reverse mortgages. -

TRUTH-IN-LENDING DISCLOSURES

Another major hurdle for lenders participating in the Fra reverse
mortgage progran is the Home Equity lLoan Consumer Protection Act (HELCPA,
Pub. L. 100-709) which was enacted subsequent to authorization of the

FHA reverse mortgage program. 1t amends the Truth in Lending Act (TILA) to
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require extensive lender disclosures when an application is made for open-
end consumer credit secured by a principal residence. The amended TILA
also restricts the ability of lenders to suspend the provision of such
credit or terninate a credit plan entirely. All mortgages originated after
November 6, 1989, are subject to the Federal Reserve Board regulations

implementing HELCPA (54 FR 24670, June 9, 19Y39).

The Federal Reserve Board has taken the position that FHA reverse
mortygages are a form of open-end consumer credit and are, therefore,
covered by the amendments to the TILA. FHA reverse mortgages fall into the
category of open-end credit because they can all be partially -prepaid by
the borrower. Prepaid amounts are includea in the funds available to the
borrower (i.e., the borrower's net principal limit), and way be re-

borrowed.

HUD and many of its approved lenders have no experience in dealing
with TILA open-end credit requirements, and no one has experience with TILA
as amended by HELCPA. HELCPA was designed to eliminate perceived abuses
associated with the types of home equity lines of credit which have become
widely available in recent years as an alternative to a traditional second
mortgage. Lt was not designed to deal with perceived abuses of home equity
conversion or reverse mortgages. As a consequence, participating lenders
have found the rules unresponsive to the characteristics of a reverse

mortgage and difficult to apply.
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Furthermore, HUD's required disclosures, when combined with HELCPA's
numerous disclosures, threaten to overwhelm a borrower. Both HUD ana TILA
require lenders to give a pre-loan disclosure for adjustable rate mortgages
and a post-loan disclosure prior to each rate adjustment. HUD also
requires lenders to issue statements of account anrually and for each line
of credit draw and change in payment plan. (HUD's reguirements are in 24
CFR 206.) HELPCA requires lenders to issue a disclosure statement
concerning finance charges and billing rights at the time ot application
(12 CFR 226.5b) and a second disclosure concerning finance charges and
pilling rights at the time of closing (12 CKR 226.6), periodic statements
providing balances and finance charges (12 CFk 226.7), and a subsequent
disclosure for change in tems (12 CFR 226.9). Depending on the specitic

purpose of the disclosure, some ot these disclosures may be combined.

FHA lenders have become frustrated because no model disclosures have
been provided by the Federal Reserve Board for reverse mortgages. The
model disclosures that exist are dratted for home equity lines of credit

and make little or no sense for reverse mortgages. Some examples of

disclosure difficulties for reverse mortgages are:

o It is not clear what assumed term to use when calculating the

annual percentage rate (APR).

o The information—pémphlet which must be provided to each borrower

discusses home equity lines of credit, but not reverse
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mortgages. Counselors report that elderly borrowers are
frightened by the pamphlet's numerous warnings that the borrower
may lose his or her home for failure to make monthly payments.
This cannot happen under the FHA reverse mortygage program because

the borrower does not repay the loan in installments.

One provision requires disclosure of the minimim periodic paymenc
at the maximum possible interest rate on the loan. Since
borrowers do not make payments under a reverse mortgage, a lender
is required to treat the final debt amount as it it were a
periodic payment. If this calculation were made for a monthly
adjustable reverse ARM using the arbitrarily high interest rate
cap permitted by the Competitive Equality Banking Act (e.g., 25
percent ) and a long term, the resultiﬁg figure céuld be truly
startling--but meaningless. Due to the nonrecourse nature ot the
debt, a borrower will never owe more than the value ot the

property.

dﬁliké iEs fuleAfor closed-end credit disclosures formadjustablé-
rate loans, this Federal Reserve Board rule does not permit HUD
to substitute its own disclosure rules. Consequently, HUD has
not been able to develop integrated disclosure documents tor

lenders.
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One aspect of the Federal Reserve Board's Official Statf Commentary
issued to clarify the conditions under which a lender may accelerate a loan
clearly contlicts with HUD's program. In the absence of a payment default,
fraud, or matérial misrepresentation by the borrower, HELCPA and its
regulation permit acceleration of a loan only if the borrower's action or
inaction "adversely affects the creaitor’'s security ... or any right of the
creditor in such security,” 15 USC 1647(b)(3) and 12 CFR
260.5b(£)(2)(iii). Comment 2 states in part: "If the consumer moves out
of the dwelling that secures that [open-end credit] plan, the creditor may
not terminate a plan and accelerate the balance unless the consumer's

action adversely affects the security."”

In contrast, the FHA reverse mortgage program permits a lender to
accelerate a morﬁgage, with HUD approval, when a borrower moves out under
conditions which may not adversely attect the lender's security. One
condition is that the property ceases to be the principal residence of a
borrower for reasons other than death, and the property is not the
principal residence of at least one other borrower. Another is that, for a
period of longer than 12 consecutive months, a borrower fails to occupy the
property because of physical or mental illness, he or she is not likely to
return to the property, and the property is not the principal residence of

at least one other mortgagor.

Payments to borrowers under the FHA reverse mortgage program are

calculated on the assumption that the mortgage will become due and payable
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under these conditions without additional showing of security risk. If the
mortgage could not be accelerated under these conditions, the risk to the
Department as mortgage insurer would increase, or payments to borrowers
would have to be decreased. The Board's Statf Commentary conflicts with
one of the basic premises of the program--namely, that elderly homeowners
receive payments secured by a reverse mortgage only for as long as they
occupy the mortgaged property. HUD's Office of General Counsel has
concluded that lenders must follow the HUD regulations notwithstanding the
conflict with the Commentary, but the conflict provides a potential defense
to be raised in foreclosure based on non-occupancy and may expose ienders
to enforcement actions by the agencies empowered to enforce the Board's

regulations.



APPENDIX

PAYMENTS MODEL

I. Introduction

This appendix provides a technical explanation of the payments model
developed for the Hame Equity Conversion Mortgage (HECM) Insurance
Demonstration. It presents the model in sufficient detail to allow
actuaries, econamists, and other specialists to replicate and evaluate the
payments allowed under the program. It is also written to convey the
model 's basic concepts to executives and generalists within the finance
community whose confidence in the sourdness of the model is important to
the success of the program.

Reverse mortgages present risks to both lenders and borrowers. The
borrowers risk exhausting their hame equity, while lenders risk earning
less than the market rate of return on their investment. How these risks
are managed directly affects the price of a reverse mortgage and its
ultimate marketability.

Consider an individual lender operating in a regional market. Without
mortgage insurance, this lender is unlikely to generate the volume or
geographic dispersion necessary to minimize diversifiable risks in a
reverse mortgage portfolio.* An uninsured lender who offered a reverse
mortgage with all the features of an FHA-insured reverse mortgage would

¥ The lender's risk of earning less than market rate can be separated
into two categories: non-diversifiable (or fundamental) risk, and
diversifiable risk. An example of non-diversifiable risk is national
econamic recession which can cause property values to fall in all regional
markets, thereby resulting in a larger than anticipated number of loan
defaults (in the case of reverse mortgages, loan balances which exceed
property values). Such risks cannot be reduced by geographic
diversification, which is the process of distributing loans among many
regional markets, because the nationwide recession affects all markets. 1In
technical terms, the probabilities of loss due to national recession are
interdependent. An example of diversifiable risk is regional econamic
recession in which one market area experiences falling property values due
to declines in the industries which predaminate that region's econamic
base. Geographic diversification reduces the risk in this case because not
all regions are affected. That is, the probabilities of loss due to
regional resession are independent. Another diversifiable risk is
individual borrower longevity (causing the reverse mortgage balance to
exceed property value without a recession). Diversification to reduce risk
in this case requires a large volume of mortgages rather than geographic
diversification. With a large volume, the independent probabilitjes of
borrower longevity make losses quite predictable due to the law of large
nunbers.
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have to add a substantial risk charge, reducing potential demand. 1If the
same lender lowered the charge by offering a mudified reverse mortgage
which reduced the lender's risks, such as one which placed strict limits on
the size of cash advances and which required repayment of the loan at the
end of the term, demand would not necessarily increase because the modified
rortgage increases the borrower's risk.

~ The HECQY program was designed to manage both borrower and lender risks
more efficiently. It allows lenders to offer elderly borrowers a mortgage
with substantial borrower protections without a substantial risk charge.
Lenders can lower the price of reverse mortgages because they are insured
against losses arising fram both diversifiable and non-diversifiable
risks.

The demonstration is not a subsidy program, so the FHA must collect a
premium to offset insurance losses, but FHA can achieve both high volume
and geographic diversification, minimizing risks by pooling. The payments
model equates the present value of the mortgage insurance premium expected
to be collected with the present value of the losses expected to be
incurred and solves for a principal limit factor used to calculate payments
to borgowers. Section 11 describes the basic payments model which produced
the factor table. Section 111 details the relationship between the factors
and limits on cash advances to borrowers. Section IV deals with the key
actyarial assumptions and the sensitivity of the model to changes in these
assumptions. The mathematical derivation of the model's key equations
appears in an annex to this appendix.

1I. The Basic Payments Model
1I1-A. Introduction

This section presents the underlying assumptions and the mathematical .
equations of the HECM payments model. At the most basic level, the HECM
program provides mortgage insurance to lenders who make cash advances
secured by a mortgage and note to qualified elderly borrowers. The loans
need not be repaid until the borrower moves, sells the property, or dies
(although the borrower may prepay at any time). The debt is non-recourse,
which means that when the mortgage is due and payable, the borrower owes no
more than the value of the property; the lender may not seek repayment from
other assets of the borrower or the borrower's estate.

Without mortgage insurance, a lender would not be repaid in full in
the event that a mortgage balance grew to exceed the value of the property.
With mortgage insurance, a lender may file a claim (within certain limits
which are not relevant to the basic model) for the difference between the
property value and the mortgage balance. As the economists would say, the
insurance gives the lender a "put" option to sell the mortgage and note to
the insurer at a "strike price" egqual to the outstanding balance.

Due to the non-recourse nature of the debt, the valuve of the insurance
(put option) is closely related to future levels of the debt and property
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value. Assuning a fixed interest rate on the note and a schedule of cash
advances to the borrower, future debt levels are predictable.2? Future
property values are not. Even if the long run annual average property
appreciation rate is assumed constant, variations in individual property
appreciation rates will result in significant deviations from the average.
These deviations will grow wider the further into the future that estimates
are to be made. Thus, the key camponent of the HECM payments model is its
specification of the randam, or stochastic, nature of future property
values.

The remainder of Section 11 is organized into the following
subsections. The first is an explanation of the stochastic process used
to predict future property values. The next discusses mortgage insurance
claims on both traditional mortgages and reverse mortgages. The next
introduces the fundamental relationship of the payments model: the
requirement that the value of the insurance (i.e. the investor's put
option) to be less than or equal to premium revenue, and achieve equality,
or break-even, only at maximum utilization. The next two subsections
detail the actuarial basis of the fundamental relationship: one calculates
the expected mortgage insurance pramium; the other prices the option by
camputing expected losses. A final subsection defines maximum utilization
of the prmczpal limit and explains the accumlation of a prewumn reserve
if utilization is less than the maximm.

" 11-B. Predicting Future Property Values

The model contains assumptions about future property values. Its most
important assumption is that these values can be simulated by a stochastic
geametric Brownian motion process. This process, based on probability
theory, is often referred to as a log-normal randam walk.2 According to

2 After the basic model has been developed, the assumptions of fixed
interest and specified cash advances will be relaxed.

3 To justify the specification of future property value as a gearetric
Brownian motion process, consider the mortgaged property as a zero-coupon
real” asset. This assumes the return on owner-occupied housing excludes
imputed rent (a reasonable assumption because the mortgage insurer has no
interest in imputed rent) and includes only the expected price inflation,
¥, plus a stochastic term, o, to describe deviations from expected
inflation. The resulting differential equation (dH/H = pdt + odz)
describes a geametric Brownian motion process if the inflation parameters,
p and o, are constant. (Note that dH and dt are differentials of house
value and time, respectively, and dz is the differential of a stochastic
variable which is noomally distributed with mean 0 and standard deviation
1). See Malliaris and Brock (1982), Chapter 4, for a discussion of
stochastic inflation processes. Furthepmore, see Cunningham and
Hendershott (1984), or Epperson, Kau, Keenan, and Muller (1984) for their
explicit use of the geametric Brownian motion process to model housing
assets.

The geametric Brownian motion process can also be described by' the
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Ross (1983), geametric Brownian motion is useful in modeling when the
percentage changes (and not the absolute changes) are assumed to be
independent and identically distributeds.

following equation:
H(t) = Hoe Yt(©) ,

where
H(t) is the property value at same future time, t,

Ho is the initial property value,
Y(t) = ut + &(t),
pt is the expected inflation, or drift teom, and

$(t) is a standard Brownian motion, or Weiner process, with
E[®(t)]) = 0 and var[$(t}] = o2t.

Note that because a standard Brownian mption &(t) is nommally distributed
for all t > 0, the distribution of H(t) is log-normal for 2ll t > 0. For —
rore details of the mathamatical properties of stochastic processes see
Ross (1963).

« Same would argue that annual percent rates of change in house price
are not independent; rather, that they are serially correlated. Serial
correlation means that the change in any glven year is at least in part
determined by the changes which occurred in previous years. Example: do
two consecutive years of appreciation above (below) the mean imply that a
third year of appreciation above (below) the mean is more likely than not .
to occur? - The random walk model says no, while the serial correlation
mode) says yes. Case and Schiller (1989) examine the efficiency of the
real estate market, looking to find evidence of independent price changes
(efficient market, randam walk model applies), or serially correlated price
changes. Although their study finds evidernce of correlation in city-wide
price indices over short time periods, it nevertheless is ur:oncluswe with
regard to accepting or rejecting the r
individual house price changes {the-volatility of individual house prices
was found to be of far greater magnitude than the serial correlation found
in the index).

In a separate study, Case (1986) examined housmg prices over time in
a single market (Boston), concluding that prices in the mid 1980's clearly
grew above levels that market “fundamentals” (i.e. population and
employment growth, cost of construction, etc.) could explain. He offers
the explanation of a temporary price "bubble", which occurs when
expectations of future appreciation drives prices up (or down) without
corresponding shifts in market fundamentals (for example, speculation).
This results in serial correlation, at least in the short run. Such price
bubbles are not believed to be sustainable over time. Gau (1987) also
notes the existence of tamporary price bubbles in real estate markets, but
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Under the randam walk assumption, each property‘s annual appreciation
rate is treated as an independent observation of a normally distributed
randam variable with constant mean, u, and standard deviation, @¢. As will
be discussed further in Section IV, the mean, or average, appreciation, p,
is assumed to be 0.04 (i.e., 4 percent annual rate), and the standard
deviation of appreciation, o, is assumed to be 0.10 (i.e. 10 percvent annual
rate). The geametric Brownian motion (or log-nommal random walk) process
is also referred to as a "diffusion” process because the cumlative

_appreciation rates of each property over time are also normally
distributed, but with growing mean, pt, and standard deviation, ovt (where
t is elapsed time expressed in years).

As Figure 1 illustrates, each property begins at a point value (Ho =
1.0) which is the initjal appraised valuve. Future point values of the
property are unknown due to the randam appreciation rates; however, the
value distribution of a pool of properties is known due to the assumed
distribution of the appreciation rates. Specifically, the growing mean and
standard deviation of the cumlative appreciation rate causes the future ’
value distribution to widen, or diffuse, as t increases. Figure 1
illustrates the diffusion by showing the locus of points on the house value
axis for which cumlative appreciation rates are one standard deviation
from the mean. (According to the properties of a normal distribution, 68
pervent of the observed values should fall within one standard deviation of
the mean.)

11-C. Mortgage Insurance Claims

FHA mortgage insurance on traditional, or “forward", mortgages is
similar to insurance on reverse mortgages in that both give the investor a
put option to sell the loan to the FHA at par. The option may not be
exercised while the borrower is in full campliance with the note. That is,
as long as the forward mortgage borrower continues to make monthly
payments, keeps the property in good repair, and meets all other terms and
conditions of his or her mortgage and note, the investor has no valid claim
to insurance benefits. The same applies to reverse mortgages: as long as

——— —the borrower remains in occupancy, —keeps -the -property—-in-good repair,-and - . _____.
meets all terms and conditions of the note, the investor has no claim for
mortgage insurance.®

goes on to conclude that studies have not been able to reject the
hypothesis that real estate markets are efficient. If so, the randam walk
model may still be appropriate, particularly in the long run. (A long run
perspective is appropriste for the HECM program because reverse mortgage
insurance losses are "back loaded" in camparison to traditional, or
*forward" mortagages, for which losses are "front loaded". HUD is
currently undertaking a stuvdy of house price changes to fill same of the
many gaps which exist in our knowledge of the subject.)

®> One exception is when the originating lender choses the "assigmment
option" for receiving HECQM insurance benefits. Under this option, the
investor of record at the time that the loan balance grows to egual the
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There is one important difference between forward and reverse mortgags
in this regard. Wwhile there is a tendency for forward mortgages to default
systematically during times when the borrower equity is negative (caused by
a drop in property value),® this is not likely to occur with reverse
mortgages, because payments to the borrower are unaffected, and a borrower
wishing to sell may be able to wait for valuves to improve. Temminations of
reverse nortgages are expected to be actuarially predictable and not
sensitive to equity declines.” As a consequence, forward mortgage
insurers experience a surge in claim rates during an econamic down cytle;
reverse mortgage insurers should find claims more evenly distributed
between econamic ups and downs.®

maximam claim amount has @ brief window during which he may assign the loan
and receive insurance benefits even though the borrower is in full
campliance with the note agreement. The existence of the assignment option
does not affect the discussion of the basic payments model.

¢ For a review of the economics literature pertaining to forward
mortgage default, see Neal (1989).

7 Under the option model of default, a borrower will exercise his option
whenever the gains to default are greater than the costs. For traditional
mortgages this is when the following inequality holds:

My -H+R>C(,

where (MV - H) is the recapture of negative equity (MV is the market value
of the mortgage, and H is the current value of the property), R is the free
rent gained between default and foreclosure, and C represents transaction
costs associated with default. See Foster and Van Order (1985). For
reverse nortgages, the equation must be modified as follows:

(B-A) -H+R>C,

where (B - A) is now the market value of the mortgage (B is the ocutstanding
balance and A is the present value of future cash advances). The recapture
of negative equity (B - A - H) is never greater than zero due to the non-
recourse nature of the FHA reverse mortgage note (unlike forward mortgages
where the borrower may owe more than the property is worth). The free
rent, R, is zero because the note already allows the borrower to remain in
occupancy as long as he chooses. The left hand side of the equation never
exceeds the right hand side; hence, there is no financial incentive for
borrowers to terminate the mortgage during periods of negative equity.

® There is likely to be some increase in reverse mortgage claims in such
circumstances because more borrowers will find themselves in a negative
equity position. However, without the systematic defaults brought on by
negative equity, reverse mortgage claims should not increase nearly as much
as forward mortgage claims.
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Another major assumption of the model is that properties with loans
remaining in force will keep the log-normal distribution.® The property
values of forward mortgages which tepminate (both claim and non-claim
terminations) are not usually representative of the value distribution of
the pool. Instead, properties with below average appreciation are over-
represented, and the properties with loans remaining in force no longer
have the log-normal valuve distribution. They have a distribution
resambling the log-normal but with a greatly reduced low value tail due to
defaults. The property values of reverse mortgages which terminate (both
claim and non-claim terminations) will be much more representative of the
value distribution of the pool because they will temminate largely for
actuarial reasons.

Preservation of the log-nommal distribution for loans remaining in
force will make the task of pricing reverse mortgage insurance easier as
will be shown below. A mathematical value estimate of the reverse mortgage
insurance option can be derived from the properties of the log-nommal price .
distribution. Traditional mortgage insurance must be valued by another
method. Such methods include extrapolation of past claim experience, or
option models which rely on simulation rather than mathematical technigues.
The extrapolation method is not possible for reverse mortgages due to the
lack cf"past claim experience, and the simulation method, while possible,
would be cumbersame. -

~I1-D. The Fundamental Relationship

The fundamental relationship of the basic payments model requires the
present value of the mortgage insurance on a pool of mortgages to be less
than or equal to the present value of the premium collected. If, at each
future point in time, the expected loss due to payment of insurance claims
and the expected premium based on a declining number of mortgages remaining
in force can be estimated, then the fundamental relationship can be .
expressed as follows: '

T { E[L(t)] (I+i)-=} = '_fo( E(MIP(t)] (1+i)-=}, (1)

€t=0

where
E[-] is the expected value operator,

L(t) is the loss incurred in pericd t,

i is the periodic discount rate,

®* Same systematic terminations of reverse mortgages may occur among
those borrowers whose equity increases’ duve to unusually high appreciation.
These borrowers may refinance their reverse mortgages or convert the
increasesd equity to cash by selling the property. To the extent that this
occurs, the policies in force may deviate fram the log-nommal distribution.



MIP(t) is the mortgage insurance premium collected in period t,
and, .

t is an arbitrary unit of time, which we define as months. Note
that the summations from month zero to infinity reflect the
fact that HECM mortgages have no stated maturity.

The loss function, L(t), and the premium function, MIP(t), fram
expression (1) are actually functions of several variables. The borrower’s
initial age, the initial property value, the interest rate charged on cash
advances, and the amounts and timing of cash advances all affect these
estimates. They are shown as functions of time only in expression (1),
because, in the basic model, initial age, initial property value, interest
rate, and pattern of cash advances are assumed before applying the
fundamental relationship. Once the specification of the basic model is
camplete, the effects of changing all these variables will be discussed
(Section 111).

Note that expression (1) is not an eguation, but rather an inequality.
Equality between the two summation temms is achieved only when the borrower
receives the maximum cash advances to which he or she is entitled. For
example, consider a borrower of given age, with a given property value and
interest rate. If this borrower wanted to receive a single cash advance
from the lender on the first day of the mortgage, forgoing any future cash
advances from the lender, what is the maximum amount he or she could
receive? The answer is the largest amount for which expression (1) still
holds. At the maximum, the expression will be an equation. Therefore, by
replacing the inequality sign in (1) with an equal sign, we can solve for
the desired maximum cash advance. To accamplish this, we need to develop
the equations that will allow us to evaluate both sides of the fundamental
relationship.

1I-E. Expected Mortgage Insurance Premium

In designing the HECM program, & uniform premium structure was
adopted. Risks could have been managed using a risk-adjusted premium
structure, but this option was rejected in favor of the fixed premium
structure (to avoid confusion among lenders used to fixed premiums under
FHA programs). This premium structure is 2 percent of the initial property
value paid up-front, plus 1/2 percent (50 basis points) annually (but
billed monthly) on the growing loan balance.:® The up-front portion is
paid at the time of loan settlement or closing; hence, it is certain to be
collected. The 50 basis point annual premium is to be paid in the future

30 The HECM program places a limit on the amount of initial property
value that can be considered when determining maximm payments to
borrowers. This limit is used to detepnine a quantity defined as the
“maximumn claim amount", which is the lesser of the initijal property value
or the program limit for the locality. Therefore, the up-front portion of
the premiur will actually be 2 percent of the maximum claim amount. For
purposes of specifying the basic model, this distinction is not relevant.
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and will be collected as scheduled only if the loan remains in force. For
a pool of mortgages, varying amounts of premium will be collected depending
on how long each mortgage remains in force. The expected mortgage
insurance premium, representing an estimate of the average premium
collection over all mortgages in the pool, can be calculated using a
prepayment function that gives loan survival probabilities over time. Such
a function is described below.

let l.-. be the probability that a HECM loan originated by a
borrower with initial age x is still in force t months after origination.
1f we could specify these probabilities, then the expected premium in month
t would be given by equation (2):

E[MIP(t)) = l..c MIP(t) , (2)

where
MIP(t) is the scheduled MIP in month t, and

l.-e is as defined above with additional pmperues discussed
below. :
- ]

Note that 1. = 1 because all loans are in force at the time of
origination (t = 0). If T is the month in which the borrower will tum 100
years old, then by assumption we have l.x.r = 0. The latter assumes that
all loans will be terninated by the time the borrower attains age 100,
placing an actuarial limit on the summation terms in expression (1). The
intermediate values l... (for 0 < t < T) are probabilities between 1 and 0.
They resemble an actuarial life table for borrowers between the ages of x
and x+T. The probabilities are in fact smaller than the borrowers'
actuvarial survival probabilities to account for loan prepayments and
temminations for reasons other than death of the borrower.

The model uses the U.S. Decennial Life Tables for 1979-81 (DHHS
Publication No. {PHS] 85-1150-1) to camwute the lx... These tables are
sametimes referred to as the "general population" life tables. The female
table is used because female life expectancy is longer than that of males,
most HECM applicants are expected to be si

ingle famales, and the
establ ishment of separate-HECM factor tables for males and females (with
corresponding differences in maximum cash advancés by gender) would violate
equal credit opportunity laws. The issves involved in the choice of a life
table upon which to base the loan survival probabilities are discussed in
Section IV. The remainder of this section will focus upon the numerical
techniques involved in transforming the life table into the probabilities
in eqguation (2).

Figures in the life table must be adjusted and interpolated to produce
the required monthly probabilities. First, the figures are adjusted for
loan terminations for reasons other than death of the borrower by
multiplying them by & "move-out factor”. The move-out factor is based on
data on the general elderly population which show that elderly homeowners
have move-out rates that decline with advancing age when expressed as a
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percentage of the age-specific death rate (see Jacobs (1988)). Based on
data fram several sources, Jacobs estimated move-out rates ranging fram 519
percent of mortality for the 65-69 year olds down to 47 percent of
mortality for those 85 and over. It appears that the younger elderly
frequently move into housing suitable for their retirement years, while the
older elderly generally move only when they can no longer maintain a home
or receive the services that they need. Since the HEQM program provides an
incentive to remain in the hame, move-out factors parelleling tthe general
population rates would be too high. Instead, the HECM payments model uses
. a constant rate of 30 percent for all ages. This rate is less than that
for those 85 and over in the general population, and as such was believed
.to be sufficiently conservative.

Second, the figures are converted into survival probabilities. The
life table used, entitled "number living at beginning of age interval,"
is defined as follows. For each age in whole years, the table starts with
a hypothetical cohort of 100,000 live female births, and shows the numter
who will survive to each age. For example, the table shows that 67,186
famales will survive to age 75, and 64,910 will surive to age 76. For a
75-year-old HECM borrower, the probability of attaining age 75 is 1 (he or
she has already attained that age). To campute all future annual survival
probabilities for the 75-year-old, the table entries for all subsequent -
years must be divided by 67,186. Thus, the probability of a 75-year-old
surviving to age 76 is 0.9661 (64,910 + 67,186). For a 65~year-old HECM
borrower, the probability of surviving to age 76 is only 0.7772 (64,910 =
83,520, where 83,520 represents the number of survivors at age 65).

The model camputes annual survival probabilities, S:,s, as described
above for i = {62, 63, ..., 99}, and j = {i, i+l, ... ,100}. Note that i
is the initial age in years, while j is the attained age in years. Note
also that S.,; =1, and S;.10: £ 0 for all i. To convert these annual
borrower survival probabilities into monthly loan survival probabilities,
l..., we use the following equation which both interpolates geametrically
and adjusts for move-outs:

loee = (Si,3 [Si.3+3/Sz.3)=/32)3em (3)
where

i = initial age in years = (62,63, ... , 99},

j = attained age in full years = (i, i+1, ... , 100},

x = initial age in months = 12i,

t = attained age minus initial age in months = 12(j-i)+r,

r = months between attained ages j and j+1 = {0, 1, ... , 11},

and

m = move-out rate expressed as a decimal = 0.3.

Using the earlier example of the 75-year-old borrower, we campute the
initial loanr survival probability as:
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1. = (1.0 [0.9661 + ).0)0/32)2.3 =.1.0-,
where

i=175 3 =75 and r = 0. The loan survival probabilities estimated
for the

xt two nonths are:

8"

ln-s = (1.0 [0.9661 + 1.0]:/22)2.3 = 0.9963 , and
lw-z = (1.0 [0.9661 + 1.0]2/22)3.3 = 0.9926 ,

vhere i and j are again 75, but r = 1 and 2, respectively.
11-F. Expected losses

Perhaps the key camponent of the HECM model is the technigue used to
evaluate the investors' put option contained in the mortgage insurance
contract. The valuve of this option for a given initial age of the
borrower, initial property value, interest rate on cash advances, and
pattern of cash advances depends on the loan survival probabilities, la..e,
as described above, and on the mathematical properties of the stochastic
process assumed for predicting future house prices. Since investors are
likely to exercise their option whenever optimal to do so, its value is the
present value of expected insurance claim losses. A loss occurs on those
loans which tepninate at a time when the outstanding balance exceeds the
house value.

Let B(t) represent the outstanding balance on the mortgage at time t.
1f the mortgage is terminated during time t (either due to death of the
borrower or other reason), and if the value of the house is greater than
B(t), then there is no loss. But, if the rmortgage is terminated at time t,
and the house value is less than B(t), there is & loss. The magnitude of
the loss, if one ococurs, is denoted L(t). It is estimated to be the
difference between the amount owed, B(t), and the conditional expected
value of the house given that the value is less than B(t).

Since only a small percentage of the loans in a pool will incur a loss
during a particular month, we need to campute the expected loss for each
month into the future. The expected loss at time t is an average loss for
all loans in the pool. It is denoted E[L(t)]. It is computed as the
amount of loss, L(t), from above times the likelihood of such a loss
at time t. The latter is estimated to be the probability of teomination
multiplied by the probability that the house value is less than the
balance, both evaluated at time t. A method of calculating all of these
amounts is presented below.

The probability of loan termination at a given time is analogous to
the calculation of the probability of death fram an actuarial survival
table. Let d. denote the probability of loan termination during month t.
Then, frum the properties of the loan survival probabilities, lu.., as
previously defined, we have:
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G = Lier = luevea. ] (4)

To campute the probability that the house value is less than the
balance, B(t), we first define b(t) = B(t)/Ho, where Ho is the original
property value. Recall fram the discussion of the geometric Brownian
potion process that the cumulative appreciation rate (i.e., the natural log
of H(t)/Ho) is normally distributed with mean ut and standard deviation
ovt. Utilizing the probability density function of the normal distribution
(see equation A-2 in the annex to this appendix), we express the desired
probability as:??

(b(x))

A(t) = [1/(0»’?. viam)})) _r.: e~»l(y—ux)/ovel® dy, (5)

Equation (5) represents the area under the normal probability density
function to the left of the value In[b(t)]. The model uses numerical
approximation methods (Simpson‘s rule:? for example) to evaluate the

improper integral.

In order to express the conditional expected value of the house given
that the value is less than B(t), we first find an expression for the
unconditional expected value of the house at time t. The mean, or
unconditional expected value, of the house is derived in the Annex and is

given by:
| E[H(t)) = Ho esc=o't, (6)

Intuitively, equation (6) represents the mean of the entire.log-normal
house price distribution at time t. The conditional expected value is
similar in concept, except that it represents the mean of only the left
tail of the log-nommal distribution, up to the valuve B(t). Thus, the
conditional expected value is always less than the unconditional expected
valve. In fact, it is calculated by miltiplying the unconditional expected
value fram equation (6) by a factor B. This factor ranges in valuve from
zero toone (i.e., 0 < B < 1), and is calculated by numerical evaluation of

2 second improper integral:

11 Note that the constants p and o were previously defined as annual
rates (p = .04 and 0 = .10), but in expression (1) we defined the unit of
time to be months. Hence, the values of p and o appearing in equations (5)
through (8) must be converted to monthly equivalents: p = .04 + 12.=
.003333, and o = .10 + V(12) = .02887.

32 See Press, Flannery, Teukolsky, and Vetterling (1986), Chapter 4.
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(t)

B = [1/A(t)] [IN(2n)] J—= e-bir—ver dy, (N

where
U(t) = {In[b(t)] - ut}/ovt , and
A(t) is given in equation (5).

Equation (7) is derived in the annex to this appendix. Using this result,
we now have an expression for the conditional expected valuve of the house,
H(t), given that the value is less than B(t):

E{H(t)|h < B(t)] = E[H(t)] B = Ho esc=e'c § (8)

Using equations (4) through (8) we can express the expected loss at
time t succinctly as the product of three temms:

E[L(t)) = {B(t) - E[H(t){h < B(t)]} [d] [A(Y)]). (9
11-G. Principal Limit Factor

Equations (1) through (9) specify the basic HECM payments model.
Given*the initial age of the borrower, the initial property value, a fixed
rate of interest accrual on cash advances, and an assumed pattern of cash
advances, an insurer can use the basic model to underwrite the reverse
mortgage loan. The insurer chooses the stochastic parameters to use in the
mode) (p and o), as well as the survival probabilities (S:.3), the move-out
factor (m), and the discount rate (i). If analysis of a loan application
indicates that the fundamental relationship is valid (i.e. expression (1)
holds), then the loan is acceptable for insurance. If not, then the
present value of cash advances must be reduced (either by nominal reduction
in payment amounts, or by real reduction--i.e. deferral of payments into
the future). Insurance risk is managed in the model by limiting the
present value of cash advances because borrower age, property .value, and
interest rate are not generally within the control of the insurer.

Although the basic model may be used to analyze any pattern of cash
advances to the borrower, one particular pattern is worthy of detailed
analysis. This is the case in which the borrower receives the maximum cash
advance in a lump sum on the first day of the mortgage, and receives no
further cash fram the lender at any time in the future. One advantage of
analyzing this pattern of cash advances is that its present value is equal
to its nominal value. Management of risk through changes in the present
value of cash advances is greatly simplified in this case. Excessive risk
can be made acceptable by a simple reduction in the naminal valuve of an up-
front lump sum cash advance. If expression (1) does not hold, then reduce
the amount of the advance until it does.

The maximsn up-front cash advance is the amount for which strict
equality exists in expression (1). For any given borrower age and interest
rate, the ratio of this cash advance to the initial property value-remains
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constant for all property values,?3 and is called the principal limit
factor. Multiplying the principal limit factor by the initial property
value produces the principal limit--the maximum up-front cash advance for
this borrower.

To illustrate, Table I shows that .416 is the principal limit factor
for a 75-year-old borrower when the interest rate is 10 percent. Using a
house value of $100,000 as 2 round nunber (any valuve would work), the table
shows annual cash flows over 25 years. The principal limit of $41,600
(.416 x 100,000) consists of the $2,000 initial mortgage insurance premuim
paid on behalf of the borrower plus the net amount of $39,600 cash received
by the borrower. (Note that the borrower could have received $41,600 in
cash if the MIP were paid out of pocket. 1In either case, the initial
balance on the loan is limited to $41,600). The table then lists end of
year calculations of equations (3), (5), (6), and (8). Finally, it shows
the annual expected MIP and expected losses for a pool of identical
mortgages, along with the present values of these amounts (discount rate =
9.5%). Note that the sum of the present values of the expected MIP and the
sum of the expected losses both equal approximately $4230. '

1f the borrower had opted to receive less than the $41,600 up-front,
then the an excess of premium would be collected. For example, had the
borrower taken only $31,200 (75 percent of the maximum), the present value
of expected premium would be $3674, but the present value of expected
losses would be only $1510, an excess of $2164. Conversely, had the
borrower been given an amount above the $41,600, there would be a shortfall
in the premium collection. The insurer will accept loans for which -
borrowers receive an amount less than or equal to the maximum and will
refuse the others.

Of course, not every borrower is likely to request cash advances up-
front in a lump sum. Some may want level monthly payments for a specified
time (term mortgage). Others may want level payments for as long as they
occupy the hame (tenure mortgage). Others may not want monthly payments at
all, opting instead for a line of credit. Finally, same may want to
canbine reduced monthly payments with a small up-front lump sum or line of
credit. The basic model could be used to analyze premium and loss
expectations for virtually any pattern of cash advances. Unfortunately,
there are too many possible cash flow patterns to have a maximum
utilization factor (such as the principal limit factor discussed above) for
each. The next section shows a way to use the principal limit method to
simplify the analysis of different cash advance patterns. The method is an
approximation, so there will be minor differences between the limits
deteomined using the principal limit and those using the basic model. But
the deviation from the fundarental relationship in expression (1) will be
small, and the simplicity and flexibility gained will be significant.

13 This is trve in the basic model which assumed no limitation on the
value of the property for detepnining payments. In the HEQM program, there
is a limit on the property valve. Therefore, the ratio will be constant
for property values less than or equal to the limit. :
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111. Detemmining Cash Advance Payments

Section 111 deals with the relationship between the basic model and
the calculation of cash advances to borrowers using the HECM payments
model. The first subsection defines the principal limit, and the second,
the expected average nortgage rate and the discount rate. The next
subsection gives the equations for calculating termm and tenure payments
fram the principal limit--i.e., "the principal limit method.” Next cames a
. camparison of the cash flow pattemrns produced by the principal limit method
and the basic model, which shows that the method provides a good
. approximation to the basic model. The final subsection shows how a premium
reserve sufficient to cover administrative expenses and a risk charge may
result fram likely cash flow patterns.

111-A. Principal Limit Defined

In Section 11 describing the basic model, the principal limit factor
for a given borrower age and interest rate was defined as a loan-to-value
ratio--i.e,, as the ratio of the maximun up-front cash advance to the
initial property value. The HECM payments model uses the same factors as
the basic model. The principal limit is calculated by multiplying the
principal limit factor by the maximum claim amount, defined as the lesser
of the initial property value or the maximum mortgage amount that FHA can
insure for a one-family dwelling in the area (i.e., the Section 203(b)
mortgage limit).

The principal limit is an increasing function of time. The initial
principal limit is the maximum up-front cash advance, given the borrower's
age, an interest rate, and the maximum claim amount. The future values of
the principal limit represent the outstanding balance on the loan assuming
the borrower received the maximum up-front cash advance. As we shall see,
the key concept in the “principal limit method" is the definition of the
principal limit as the upper bound of the loan balance at any point in time
for all patterns of cash advances.

the expected value of the property, and loan balances for term and tenure
cash advance patterns. At origination, the principal limit is less than
the initial property valve. The initial principal limit is the maximum up-
front cash advance. 1f the borrower receives this amount up-front,
forgoing any future cash advances fram the lender, then the loan balance
would follow the principal limit curve over time. The principal limit
curve, thus defined, is also the maximum loan balance for term, tenure, or
lire-of -credit cash advance patterms. 1If the borrower lives long enough,
the principal limit (and the maximm loan balance) eventually grows to
exceed the expected property value.

1f the borrower elected to receive cash advances in equal monthly
installments under a term or tenure payment plan, then the initial loan
balance would be much lower than either the initial property value or the

Figure 2 1llustrates the relationshipsbetween-theprincipatdimit;—— —---
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principal limit. The initial loan balance on term and tenure payment plans
equals any financed loan closing costs. Notice how the loan balances for
term and tenure mortgages in the early years of the loan grow at a faster
rate (i.e., have a greater slope) than the principal limit curve. This is
because the principal limit curve is growing only by accrued interest and
mortgage insurance premium. The term and tenure balunces are growing by
accrued interest, mortgage insurance premium, and by the monthly cash
advances to the borrower. Note also that the term loan balance grows to
equal the principal limit at the end of the temm. When this occurs, no
further cash advances are available to the borrower, and future balances on
the temn loan follow the principal limit curve. The tenure loan balance
converges with the principal limit only when the borrower's age is 100.
.Thus the tenure mortgage is similar to a term mortgage in which the temm
was calculated to expire at age 100.

1f the borrower elected a line-of-credit mortgage rather than up-front
cash or regularly scheduled monthly cash advances, the borrower may request
cash advances in any amwt desired and at any time subject to the
principal limit. That is, whenever the loan balance, including cash
advanced plus accrued interest and MIP charges, reaches the principal
limit, the line-of-credit is exhausted. At this point the borrower may not
receive any further cash, but may continue to reside in the property. Once
the line-ofcredit is exhausted, the loan balance follows the principal
limit curve. Note that the cash advance pattern in which the borrower
receives the maximum up-front amount is actually a special case of the
line-of credit mortgage. In this case the borrower exhausts the line-of-
credit on the first day by withdrawing the full amount of the initial
principal limit. ' _

I1Ii-B. Interest Rates

Up to this point, the definitions of principal limit factor and
principal limit have assumed that the interest rate on the loan was fixed.
The HECM program allows the loan rate to be adjustable, and it is expected
that most loans will have this feature. The reason is that a fixed rate
reverse mortgage exposes the lender (investor) to a considerable amount of
interest rate risk by requiring funds to be advanced to borrowers in the
future at today's rate. The cost of the lender's interest rate risk will
be passed along to borrowers, making unsubsidized mortgages prohibitively
expensive in most instances. Consequently, most lenders will offer only
less costly adjustable rate loans.

Adjustable rate HECM loans will have initial rates equal to a
specified interest rate index plus a fixed margin. The index is the one-
year Treasury rate’+, while the margin is set by agreement between the

14 The index actually used is the most recent weekly average yield for
U. S. Treasury bonds and notes, adjusted to a constant maturity of one
year, as determined by the U. S. Treasury and published by the Board of
Governors of the Federal Reserve. References in the text to the ten-year
Treasury rate are similarly defined except that the weekly average-yields
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borrower and the lender at the time of closing. Future adjustments to the
loan rates will be determined by the index rate at the time of the
adjustment, plus the margin, with interest rate adjustment caps and
ceilings as prescribed in the loan agreament.1s

' How does the HECM payments model deal with adjustable rate loans when
the basic model requires a2 fixed interest rate to calculate the principal
limit factors? To answer this question, we borrow fram a model which
describes the term structure of interest rates. Richard (1978) shows that
under an assumption called the “expectations hypothesis,” the equilibrium
yield:s on a long term default-free bond (such as a ten-year Treasury
security) equals the average of expected future short-temm yields over the
same time period. That is, under the expectations hypothesis, the ten-year
Treasury yield is an estimate of the average cambined yields of the current
one-year Treasury plus nine expected future one-year Treasury yields.?”

An altermative to the expectations hypothesis is the "liquidity
preference theory." This alternative states that due to the uncertainty of
future interest rates and to the generally risk-averse nature of investors,
the yield on longer term securities must contain a liquidity, or risk,
premiym to induce investors to hold them instead of shorter term
securities. The two theories are not mutually exclusive. When cambined
with the expectations hypothesis, the liquidity preference theory implies
that the ten-year Treasury yield is greater than the average cambined

are adjusted to a constant maturity of ten years. '

1s  For HECM's which provide for annual adjustments of the loan rate, the
annual adjustment cap is 2 pervent, and the life of the loan ceiling is 5
percent. For HECM's which provide for monthly adjustments of the loan
rate, there is no monthly adjustment cap, and the life of the loan ceiling
is determined by agreement between the borrower and the lender.

1€ Equilibrium in this context refers to standard arguments in which
bonds and derived securities are priced to avoid arbitrage opportunities.

37 To be precise, two points must be clarified regarding the expectations
hypothesis. The first is that the equilibrium condition actually applies
to default-free discount bonds as opposed to coupon bearing Treasuries due
to the distortions caused by taxation. This distortion is minimized by
averaging the yields of various coupon Treasury notes and bonds having a
specified average maturity. The second is that the equilibrium yield for
such bonds (of any maturity) equals the expected average of all future spot
rates during the remaining temm of the bond. (The current spot rate is the
instantaneocus risk-free interest rate. Future spot rates are unknown, but
investors make assumptions about them which are reflected in their pricing
of bonds of various waturity. The latter gives rise to the Treasury yield
curve. See Richard (1978}). Thus the ten-year Treasury yield equals the -
average of current and future one-year Treasury yields, as derived from the
yield curve and investor expectations of future spot rates. .
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yields of the current and future one-year Treasury yields by an amount
equal to the liquidity premium.2®

The HEQ model makes use of the above theories to define a fixed
interest rate proxy called the expected average mortgage rate, or expected
rate, for all loans. For fixed rate loans, the expected rate is simply
equal to the fixed rate. For adjustable rate loans, the expected rate is
an estimation of the average loan rate over the first ten years of the
loan. Since the rate to be averaged is the one-year Treasury rate plus a
fixed margin (subject to caps and ceilings as previously indicated), the
expected rate is defined as the ten-year Treasury rate at the time of
closing plus the same margin. This proxy represents the market's best
estimate of the average adjustable loan rate over the specified periocd.

The expected rate is the fixed interest rate used to calculate the
principal limit factor. It is used in the basic model to predict -future
loan balances, as well as to determine the discount rate (see below). On
fixed rate HECM loans, this represents no change. On adjustable rate .
loans, the expected rate allows the principal limit factor to be estimated
without complicating the model with variations in interest rates. The
factor detemined with the expected rate is generally lower than if the
initial adjustable rate were entered into the model as a fixed rate. The
reason is that the expected rate is usually higher than the initial loan
rate (just as the ten-year Treasury rate usually exceeds the one-year
Treasury rate, reflecting market expectations and liquidity preferences).

A higher rate in the basic model makes loan balances accruve faster,
resulting in higher expected losses, and therefore, a lower principal limit
factor.3® ' '

In addition to determining the principal limit factor, the expected
rate is also used to campute future values of the principal limit, as
illustrated in Fig. 2. Even though loan balances will accruve interest at
the variable loan rate, all future values of the principal limit will be
determined using the fixed expected rate. This means that on adjustable
rate loans, the actual loan balances may eventually exceed the principal
limit curve if loan rates exceed the expected rate. Furthepmore, the
limits on monthly term or tenure payments and cash advances on line-of-
credit mortgages will be derived frum the principal limit and the. expected
rate. This will be discussed in detail in the next sub-section.

ie  According to Richard (1978), there are same econamists who believe
that the liquidity premium can be negative in certain circumstances,
particularly when future consumption is valued more highly than present
consunption. For purposes of the HECM model, the assumption is that there
is more likely to be a positive liquidity premium than a negative one.

31 Note that the definition of expected rate does not attampt to remve
the liquidity premium fram the 10-year Treasury rate. The inclusion of the
premium, which is generally believed to be a positive amount, raises the
expected rate, thereby lowering the principal limit factor. The lifjuidity
premiun becomes, in effect, a risk premium which protects the insurer from
interest rate fluctuations that differ fram expectations.


http:l.i1n.it
http:l.i1n.it

A-19

One final definition must be given before the equations of the
"principal limit method" can be introduced. This is the discount rate used
in the basic model. The discount rate, like the expected rate, is a fixed
rate that does not change over the life of the loan. It is defined to be
the expected rate minus one half percent (50 basis points). For fixed rate
loans, this is eguivalent to the loan rate minus one-half percent. Since
reverse mortgage fixed rates are likely to be set by lenders at some margin
above the ten-year Treasury rate, the discount rate for all HECM's can be
considered to equal the 10-year Treasury rate plus a margin minus one-half
percent. Depending on the size of the margin, the discount rate will
generally be a little greater than the 10-year Treasury rate.

111-C. Equations of the Principal Limit Method

We are now ready to discuss the equations that govern maximum cash
advances to borrowers under the HECM payments model. The model
incorporates eguations (1) through (9) of the basic model, which produced
the principal limit factors. However, the HECM payments model includes
three additional eguations, given below, to derive the maximum cash
acdvances for all types of HECM loans. , '

We begin with a formal definition of the principal limit. The
principal limit at any time t is given by:

PL(t) = F(x,R}) MCA (1l4c)®, (10)

where ,
PL(t) is the principal limit at time t,

‘F(x,R) is the principal limit factor for a borrower of age x and
fixed interest rate, R, which eguals the expected rate,

MCA is the maximum claim amount, which is lesser of the property
value or the FHA maximum insurable mortgage for the area,

¢ is the periodic campounding rate which equals the expected

rate, R, plus the 1/2 percent annual mortgage insurance premium
charge converted to a monthly rate, and*

t is the number of months after loan origination (0 s t < T),
with T being the value of t for which the borrower turns 100
years old. .

Note that at origination (t=0}, the principal limit is equal to the
principal limit factor times the maximum claim amount as we would expect.
Table 2 illustrates the calculation of principal limit at origination and
and at selected time periods after origination.
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TABLS 2

Sstimated Principal Limite et Origination end et
Selocted Time Periods after Origination*

(Szpected) Interest Rete: 10 \
Apprajsed Value » § 100,000

- = Konths after Origination - -

Age Or!gl::tlon [1] 20 j20
62 "8 34,700 41,659 34,102 70,262
65 29,000 47,225 61,30 79,650
20 34,200 57,682 74,911 97,286
7% 41,600 70,163 91,120 118,30
80 50,000 84,330 109,819 142,20
85 59,900 99,34} 129,01) 167,349

° Assumes:
Appraised value is within FHA max. mortgage amount for ares.

Interest rate on loan may be fized or adjustabdle.

TABLR )

Bstimated Maximum Monthly Cash Advance Payments for Selected Tera
Kortgages Compared With Tenure Nortgages °

(RBxpected) Interest Rate: 10 ©
Appralsed Value » § 100,000 . !

Tern Mortqgages (months)

* Assumen

Initial payment to borrower covers Closing costs and fees
of $1500, with no additional cash advanced at closing.

Tenure

Age §0 20 320 Rortgage !

62 $ 452 38 204 187 f

‘s 822 M 328 218 .

10 634 90 a1 278

78 02 608 $10 387 f
R 991 42 —s22 —¢60 ———- e
s 1180 (1T 741 €07

i

Appraised value is within FMA max. mortqQage amount for ares. ;

Term mortgage payments stop at term expiration, but debt
tepaynent is deferred L{ borrower remairs in occupsncy.

Loan servicing charges are {ncluded in the loan interest rate,
which may be & fixed or adjustable rste.
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Next we define the net principal limit at time t:
NPL(t) = max{ O, PL(t) - B(x,t)], (11)

where
NPL(t) is the net principal limit at time t,

max[q:,q=) is maximm of the quantities, g. and g=.
PL(t) is the principal limit given by equation (10), and

B(r,t) is the actual loan balance at time t, including cash
advances, interest accrued (using the actual loan rates
given by the vector r = (ro,r:, ... , It) where ry is the loan
rate in effect during month j), and MIP.

Note that at origination (t=0), the net principal limit equals the initial
principal limit minus the initial cash advance on the loan?°, Note, too,
that the maximum function prevents the net principal limit from being :
negative in cases in which the balance grows to exceed the principal limit
due to actual rates, ry, exceeding the expected rate, R.

For borrowers who wish a line-of-credit, NPL(t) given by eguation (11)
is the maximum cash advance available at each time t. Once the net
principal limit goes to zero, the line-of-credit is exhausted.

For borrowers who wish level monthly cash advances, either for a
specified term, or for as long as the borrower remains in occupancy of the
property (tenure), one additional equation is required. The maximum
monthly advance is given by:

p(tm) = [NPL(t) (l+c)™] [c / {(I+c)™* - (1+C)} ], (12)
where
p(t,m) is the monthly cash advance beginning in mronth t+1
and continuing for a temm of m ronths,
NPL(t) is the net principal limit at time t from equation (11),
c is the monthly campounding rate given by the expected rate, R,

plus the 1/2 percent annual MIP charge converted to a ronthly
rate,

2o The HECM damonstration also accounts for set-asides fram the principal
limit which further reduce the net principal limit. The right hand side of
eguation (11) should actually be written as the greater of zero or the
quantity given by: PL({t) - B(r,t) - S(t), where S(t) is the set-aside
aount at time t. Such set-asides are those for repa:.rs, first-year taxes,
and those for future loan servicing fees not included in the mterest rate.

See HUD Handbook 4235.1 for more detail.
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m= (T - t) for tenure, where T is the value of t for which the
borrower turms age 100, and

0 <m< (T -t) for teon, with m chosen by the borrower.

Note that the right hand side of (12) consists of the product of two
algebraic expressions contained within brackets. The first is the future
value of the net principal limit projected ahead to the end of the temm
(i.e., for m months). The second is the fopmla for a standard sinking
fund monthly contribution that will grow to $§1 at the end of the term. The
rate of interest in both cases is the campounding rate defined above.
Their product gives the monthly cash advance which with campound interest
will grow to equal the future valuve of the net principal limit at the end
of the term.

Note also that in the special case where t = 0, equation (12) gives
the maximum monthly cash advance beginning in the first month of the loan.
For all other values of t, the same equation allows monthly advances to be
modified by the borrower at same future date. Table 3 illustrates tenure
and term cash advance payments calculated at origination.

For borrowers who wish to cambine reduced monthly cash advances with a
line-of—credit, the same three equations may be used. In such a case the
borrower is allowed to split the principal limit in equation (10) into two
accounts, one designated for the line-of-credit, the other for monthly cash
advances. The loan servicer must maintain separate balances for each
account, but otherwise, equations (10) through (12) remain valid. 1If the
borrower with separate principal limit accounts wishes to modlfy the
payment plan at some future date, the net principal limit in either account
may be switched to the other account. For example, a borrower who
originally established a small line-of-credit along with tenure payments,
may decide in the 60" month to switch the unused net principal limit from
the line-of-credit account into the tenure payment account, and use
equation (12) to calculate a higher monthly tenure payment for the
remainder of the mortgage.

111-D. Advantages of the Principal Limit Method

There are three advantages to using the pnnc.tpal limit method given
by equations (10) through (12) rather than using the basic model to
detemine maximum cash advances. These are: smphc.lty of implementation,
equity among payment options, and flexibility in restructuring. Simplicity
results because a single factor corresponding to each borrower age and
interest rate cambination can be used to determine maximum cash advances
regardless of the pattern desired by the borrower. Equity occurs because
borrowers are free to choose the pattern of cash advances which best suits
their needs, knowing that any pattern will have the same present value?!.

23 This is true if the borrower uses the campounding rate defined in
equation 10 as the discount rate. 1In practice, borrowers use different
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Flexibility is a corrovllary of the equity argument: & borrower is allowed
to restructure future cash advances at any time as long as the revised cash
advances have the same present value.

Tables 4 and 5 show term and tenure mortgage cash flows for a 75-year-
old borrower in a $100,000 house with a 10 percent interest rate generated
by the principal limit method, while showing expected losses and MIP
calculated by the basic model. The sum of the present values of expected
losses and premium are no longer equal, as they were in Table 1. The
explanation is that maximum payments calculated using the principal limit
method are only approximations of the maximm payments that would be
generated by the basic modelz2. The tables show that the principal limit
method results in undercollection of premium on term mortgages and over-
collection on tenure mortgages. The premium shortfall on the term
rortgages is likely to be offset by move-outs which exceed the predicted
rove-out rate once the monthly cash advances cease. Likewise, the excess
premium on the tenure mortgages may be offset by move-outs at a lower rate
than predicted.

The above camparison indicates that the principal limit method
produces slightly higher monthly cash advances on term mortgages than does
the bfsic model and slightly lower cash advances on tenure mortgages. For
the loan terms in these tables, the differences in monthly advances are as
follows:

Prin Limit Method Basic Model
10-Year Term $510 477
Tenure 357 372

The differences were considered for various ages, interest rates, and
lengths of term. They were consistently found to be small. "Since it is
expected that move-out rates will differ by type of payment pattern (i.e.,
move-outs are expected to rise upon expiration of term payments), the
differences seem negligible. Wwhen considered in conjunction with the
advantages of simplicity, equity, and flexibility, the principal limit
method was detemmined to be superior to the basic model for term and tenure
rortgages.

discount rates, depending on whether current or future consumption is more
highly valued. Thus, same borrowers will prefer cash advances to be
concentrated in the early years, while others will prefer cash advances
deferred into the future.

22 More specifically, both the expected MIP and expected loss
calculations in the basic model are functions of the loan balance at any
point in time. Thus neither is independent of the pattern of cash
advances. For example, » tenure mortgage has lower loan balances at every
point in time than a mortgage in which the borrower received the maximum
lup sum at closing. Thus the tenure mortgage will produce less pramium
and smaller losses. .



Table 4

Mose Equity Converslon Mortgage Insurance Desonstretion - Payments Mods! Illustration
Analysie of Ten Tear Tera Mortgage

Losn Teres:

Borrover
Interest

Ager
Rate:

House Value:

Marloua Clalw Asount:

...... Indlviduat Mertgage Cash Fiows -----

Cash

Interest

yesr Balsnce Advances Accrued

Bogin
0 -
1 3500
2 10361
k) 171977
4 26403
S J5021
6 46244
7 ST01S
] 70661
9 84923
10 100757
i 116336
12 131317
1) 145858
14 161929
15 179774
16 199505
17 221580
10 245999
19 273109
20 303208
21 3366821
22 nn?
2 414902
20 460626
25 S11300

1500
el1e
6118
6116
6116
6116
ei18
6116
6116
6118
6118

Q00000000 OOOCOO

110
1429
2229
e
4102
5198

" 6400
758
9258

10017
12420
13709
15308
16995
18868
20048
23256
25019

20664

382

35329

39224

43547

FY R

S36173

nip
Pald

94)
1047
1183
1291
1433
1591
1767
1961
an
2417
2604

Present Value Espected Total Premium:
Present Value Expected Total Losrzes:

End
Palance

130377
145055
161929
179774
198505
221580
245999
273100
303206
336621
mnr
414902
460626
S11308
567748

3548

s
10.0
100000
100000

Cloeing Coety:
Servicing Fee:

of Year Calculations

Principal Lieflt Factor:

Probliity Condit

Bal ) Val

Exp Val

100000
10480)
109417
114454
119722
125232
130996
137028
14330
149930
156031
164050
171601
170498
1807781
196402
205442
214090
224791
235137
245060
257201
289123
201511
294460
308022

0.0000
0.0437
0.1200
0.2319
0.3072
0.3038
0.4500
0.5203
0.59030
0.6514
0.7033
0.7400
0. 7085
0.022¢
0.0517
0.8784
0.0073
0.9140
0.9200

et

$4235

64681

76026

87597

99503
107725
116430
125649
135364
145506
158320
167568
179334
101620
204430
217760
231044
2468063
281038
2185717

L
1.0000
0.9562
0.9104
0.0625
0.6122
0.7595
0. 7045
0.6478
0.5805
0.5210
0.4730
0.4160
0. 3608
0.3000
0.2592
0.2148
0.1748
0.1M)
0.108S
0.082¢6
0.0615
0.0448
0.0017
0.0219
0.0149
0. 0000

1500 (Included In Cash Advance)

0.416

------ Mortgage Poo) Aversges ------

--Ezpected NIP--
Noainal Pres Val
2000 2000
K 3
.14 56
09 T0
i 94
161 106
100 114
217 110
200 119
260 117
¥4 112
an 103
260 91
357 70
202 68
224 s7
205 47
183 k)
160 N
137 24
115 10
04 14
143 10
56 7
(1 S
Rk} k]

4171 (Losses will be lower 1f meve-oute incraase after year 10)

--Expected Loss--
Nouinal Pres Val
0 0

0 0

0 0

0 0

0 0

0 0

] 0

1 0

9 s
40 21
158 6l
e 110
496 167
n2 219
953 268
1205 Yoé
1459 Kk
1700 58
1003 363
2012 351
2047 b 7.3
2001 209
1078 287
1689 202
1467 160
3908 n




’ Loan Terest Dorrover Age: 75
interest Rate: 10.0
House Value! 100000
Maxious Clale Amount: 100000
------ Individual Mortgage Cash Flows ----- ~--- tnd
Begin Cash Interest L1} 4 End House
year Balance Advences Accrued Pald Balance Evp Val
0 - 1500 - 2000 Y500 100000
1 3500 A9 807 X | 846 104602
2 8416 ar 1124 %6 13075 108417
J 13875 4279 1695 ] 19934 114458
4 19934 an 2332 117 26662 119722
] 26662 279 3038 152 kT ki 125232
6 34131 an 3822 191 1 4242) 130996
7 42423 4279 4892 23 51629 137028
8 $1629 4270 5858 roX 61049 143313
9 61849 a7m 6730 7 73195 14990
10 es  a219 1923 308 | eg703 156631
11 65793 a7 9244 482 164050
12 99778 a7 10711 538 171601
13 115304 42719 12342 617, 179499
18 132542 a7 14150 708 187761
15 151679 a2 16159 0808 196403
16 172925 arn 18390 919 20544)
17 196513 279 20065 1043 214090 °
16 222700 279 23613 1161 224791
19 2511713 a9 265665 1333 235137
20 204050 an 30052 1503 245960
21 319684 a7y 33013 1691 257201
22 359667 am 7909 1609 269123
2 403034 . 4279 A2624 2131 ashece 261511
p]] 452068 218 a0 2360 507308 204488
25 507308 a7 $340% 2674 S6T744 300022
Present Value Expected Total Preslue: 201

Table S

Nose Equity Conversion Nortlgage Insurance Denonstration - Paysente Model (1lustratlion
Analysls of Tenure Rortgage

Present Value Expected Total Losses: 6080

Closing Costoet
Servicing Fee:

Principal Liwit Factor:

of Year Calculations -----
Prodbiitity Condit
Bal > Val Exp Val

0.0000
0. 0000
0.0002
0.002)
0.0125
0.0401
0.0912
0.1649
0.2544
0.3500
0.4483
0.5354

0.08041
'0.7428
0.7914
0.0315%
.0.064)
0.6900
0.9123
0.9208

0.8181 .

3180
57054
66237
75975
06253
97052
108340
120110
13233
144987
158046
171499
105337
190556
214156
229144
204531
260335
28577

L)

0.0317
0.0219
0.0149
0.0000

1500 (incliuded in Cash Advance)

0.418

------ Rortgage Pool Averages ------
--Experited Lose--

Nomins)

L ]
E! E; S22 nuoo0oo0cocococooe

622

08I
1161
1819
1621
1748
1705
17
1607
1427

--Expected NIP--
Nosinal Pree Val
2000 2000
30 20
52 45
S 59
99 70
119 70
140 (A
159 (.}
175 or
189 as
199 L}
206 ™
200 n
207 64
201 56
192 49
100 42
164 »
147 20
120 22
109 17
80 1)
73 10
- 87 7
(1] s
k k) k |

Joer

Pres Val

E§ E§ EE Eg Ei EE 3 2‘ AN =0000000OO

an

220
192
158
n
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I1I-E. Reserve for Administrative Costs_and Risk

According to Hogg and Klugman (1984), the premium that an insurer must
charge for insurance is the sum of the following three camponents:

1. Pure premium,
2. Administrative expenses, and
3. Risk charge.

The pure pramnium is the average amount of loss due to payment of
.claims. Administrative expenses include items such as salaries, employee
benefits, rental of office space and equipment, etc. Finally, the risk
charge is the payment that the insurer requires for exposing the surplus in
its loss reserve fund (capital investment) to risk fluctuations. All three
are expressed as costs per unit of risk exposure. The transition from a
basic insurance model to the HECM payments model involves an assessment
that the mortgage insurance premium to be collected will cover all three
canponents. Each is adressed below.

The basic model described in the previous section calculates the pure
premium. Expression (1) in the basic model assures that the premium to be
collected will cover losses under the model's assumptions. T1f actuarial
experience deviates from these assumptions, average losses due to payment
of claims could be underestimated. A risk charge is used to maintain a
contingency reserve to cover these losses. If the model is properly
specified, deviations of actuarial experience from the assumptions will be
relatively small, and the appropriate risk charge will also be relatively
small. 1f the model is poorly specified, deviations of actuarial
experience from the assumptions will be greater, and so will the risk
charge.

Future property value is the least predictable of the actuarial
variables needed to evaluate expression (1), as noted in Section II. Note
that future property value could have been specified as a non-stochastic
function of time. Such a specification would be a poor one, however,

because property values must be predicted many years into the future in the
model. Instead, the stochastic specification allows future property values
to vary considerably about their expected values without violating the
model 's actuarial assumptions. In this way the model manages the insurance
risk more effectively. It camputes expected losses more accurately than a
non-stochastic model would, and thereby places less reliance on the
contingency reserve to cover unexpected losses.

The second component of the premium, administrative expense, was not
introduced explicitly into the basic model. Neither is it explicit in the
premium structure of the HECM program, because the current premium
structure will create a premium reserve which is expected to cover.
administrative expenses (and the risk charge) as explained below.



Table 6

PRESENT VALUES OF EXPECTED LOSSES/MIP COLLECTED

AT SELECTED UTILIZATION LEVELS

HOUSE VALUE EQUALS SECT. 203(B) LIMIT

Requested Tenure
Payment ~--Percent
of Max. Payment Jtem

100 % ' Payment
Initial LOC

Expected Loss
Expected MIP
Loss/MIP %

-

95% Payment
Initial LOC

Expected Loss

Expected MIP
Loss/MIP %

90% Payment
Initial LOC

Expected Loss

Expected MIP
Loss /MIP %

Assured Loan Terms:

House Value
Sect. 203(b) Lim
Interest Rate
Closing Costs
Servicing Fee
Initial Draw

- - Age of Borrower - -

&5

$218

$3
$3
1

207

.13
$0

860

667
05%

.22

1226

3
3

196
2

3
3

= $100,000
100,000
10%
1,500

0

0

420
599
95%

.32
451

005
532
85%

5

1356.61

2880
3201
90%

338.78
1906

2486
3151
9%

320.95
3811

2121
3100
68t

85

€07.08
0

1859
2706
69%

$76.73
2770

1552
2675
S8%

546.37
5541

1277
2644
48%

Losses calculated assuming Line of Credit (LOC) is never used.



Table ?

PRESENT VALUE OF EXPECTED LOSSES/MIP COLLECTED
AT SELECTED UTILIZATION LEVELS

HOUSE VALUE 10 PERCENT OVER SECT. 203(B) LIMIT

Requested Tenure - - Age of Borrower - -
Payment --Percent
of Max. Payment Item (3] 75 85
100 § Payment $218.13 356.61 607.08
Initial LOC Su 0 0
Expected Loss $3263 2333 1420
Expected MIP §3667 3201 2706
Loss/MIP ¢ 89% 73% 52%
1 Y Payment 207.22 338.78 576.73
Initial LOC 1226 1906 2770
Expected Loss 2876 1999 1172
Expected MIP 3599 3151 2675
Loss/MIP ¢ 80% 63% 448
90% Payment 196.32 320.95 546.37
Initial LOC 2451 3811 5541
Expected Loss 2514 1693 952
Expected MIP 3532 3100 2644
Loss/MIP A 71N 55% 36%

Assumed loan Tepms:

House Value = §110,000
Sect. 203(b) Lim = 100,000
Interest Rate = 10%
Closing Costs = 1,500
Servicing Fee = 0
Initial Draw = 0

Losses calculated assuming Line of Credit (LOC) is never used.
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1f administrative expenses were made explicit, they would amount to
about 10 basis points annually on the loan balance. At this level, they
would amount to about $400 (present value) on a reverse mortgage to a 75-
year-old borrower with a $100,000 house and a 10 percent interest rate. If
charged explicitly, they would reduce cash advances by about 5 percent.
Instead, a policy decision was made to leave cash advances as calculated,
with expenses of doing business paid out of the premium reserve.

- Finally, the third premium camponent, the risk charge, compensates the
insurer in the event the parameters of the basic model were chosen in
error. For example, on a given book of business (say policies endorsed in
a given year), the long-run property appreciation rate might average only 2
percent instead of 4 percent. Or the move-out rate might turn out to be
significantly lower than 130 percent of the general population mortality
rate. In this case, insurance losses would be greater than predicted. Of
course, on another book, the errors in parameter estimation could easily
work in the other direction. That is, appreciation could average 6
percent, and move-outs could occur at a rate above 130 percent. 1In this
case, insurance losses would be smaller than predicted.

The purpose of the risk charge is to maintain a sufficient level of
capitalization to smooth these variations from expectations. 1If program
experience shows that the deviations are consistently in one direction,
then the model's assumptions may have to be reassessed, and the insurance
repriced. Absent such program experience, the assumptions should be
conservatively chosen to campute reasonable expected losses. The basic
rodel is believed to use relatively conservative assumptions. They are
discussed in more detail in Section IV. The premiun camponent for risk of
model error is not explicit in the HEQM damonstration. It is also assumed
to be covered by the premium reserve.

The premium reserve will be generated in either of two ways: one,
when a borrower combines a monthly payment with a line of credit, and two,
when a borrower mortgages a property with a value higher than the maximm
FHA loan limit for the area. 1In the former case, there will be excess
premium collected to the extent that the borrower fails to draw down the
small line-of-credit account. 1In the latter situation, the borrower's
principal limit is calculated as if the property value were equal to the
FHA maximum, ignoring the excess equity. This excess property value will
reduce future expected losses regardless of the extent of the borrower's
utilization of principal limit.

Tables 6 and 7 illustrate the sensitivity of premiums and losses to
changes in utilization of principal limit or excess property value.
Essentially, these tables show that the reserve premium collection is
relatively large for relatively small amounts of underuvtilization or excess
valve. Furthermore, it is reasonable to expect that an insurer's book of
business will include e significant marber of cases in which same
underutilization or excess value exists.
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Like Tables 4 and 5, Tables 6 and 7 use the principal limit method for
determining cash advances and the basic model for camputing expected
premiuns and losses of these cash advances. Table 6 focuses the level of
utilization of principal limit by borrowers. The first column provides a
measure of borrower utilization as a percentage of the maximum monthly
tenure payment determined by the principal limit method--100, 95, and S0
percent. The rows labelled "payment” list the monthly tenure payments in
dollars. The rows marked "initial LOC" maximum line of credit given the
indicated tenure payment. For each utilization level, Table 6 then shows
the present value of expected MIP and expected losses, and the ratio of
losses to MIP camputed using the basic model. 1t is assumed that the line-
ofcredit accounts are never used by the borrower. Note that the expected
losses and premium for a 75-year-old borrower at 100 percent utilization
are the same as those given at the bottam of Table 5. The ratio of losses
to premium for this borrower and utilization level is 90 percent. If,
however, the same borrower utilizes only 95 percent of the maximum tenure
payment, the loss-to-premium ratio drops to 79 percent. At 90 percent
utilization, the ratio falls even further to 68 percent. Clearly, the
reserve premium rises rapidly with small reductions in utilization.

Table 7 is similar in format to Table 6, except that it adds the
effect of property value exceeding the FHA Section 203(b) maximum loan
limit by 10 percent. Note that the payment amounts, initial line-of-credit
amounts, and the present value of expected MIP are all identical to those
in Table 6. The reason is that the excess property value assumed in Table
7 does not affect the calculation of the borrower's principal limit,
maximum tenure payment, or cash advance pattern. It only affects the
calculation of expected losses. Note that the ratio of expected losses to
expected MIP for a 75-year-old borrower at 100 percent utilization falls
fram 90 percent in Table 6 to 73 percent in Table 7 due entirely to the 10
percent excess property value. Thus, a small increase in excess property
value also produces a significant amount of reserve premium.

What is the likelihood of the insurer's book including cases which
involve underutilization or excess value? It is considerable. With regard
to utilizaetion, borrowers will set up lines-of-credit along with monthly
payments in order to preserve equity, maintain a line-of-—credit for
-emergencies, and accommodate the treatment of reverse mortgage cash
advances by certain entitlement programs for the elderly. Borroders will
seek to preserve equity to reduce the risk that they will exhaust their
assets. If they have few other assets, they will be counseled that jt
would be prudent to create lines of credit for emergencies. Finally,
borrowers will need to manage their liquid assets so as to preserve their
eligibility for certain entitement programs (such as Supplemental Security
Incame (SS1) and Mediceid). They may risk entitlement benefit reduction or
even denial if their monthly payment exceed their immediate needs. Apart
from maintaining eligibility, borrowers who seek to invest reverse mortgage
proceeds will usually be discouraged from doing so by negative arbltrage,
creating ancther incentive for underutilization.
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Like Tables 4 and 5, Tables 6 and 7 use the principal limit method for
determining cash advances and the basic model for computing expected
premiuns and losses of these cash advances. Table 6 focuses the level of
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effect of property value exceeding the FHA Section 203(b) maximum loan
limit by 10 percent. Note that the payment amounts, initial line-of-credit
amounts, and the present value of expected MIP are all identical to those
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7 does not affect the calculation of the borrower‘'s principal limit,
maximum tenure payment, or cash advance pattern. It only affects the
calculation of expected losses. Note that the ratio of expected losses to
expected MIP for a 75-year-old borrower at 100 percent utilization falls
from 90 percent in Table 6 to 73 percent in Table 7 due entirely to the 10
percent excess property value. Thus, a small increase in excess property
value also produces a significant amount of reserve premium.

What is the likelihood of the insurer's book including cases which
involve underutilization or excess value? It is considerable. With regard
to utilization, borrowers will set up lines-of-credit along with monthly
payments in order to preserve equity, maintain a line-ofcredit for
-emergencies, and accommodate the treatment of reverse mortgage cash
advances by certain entitlement programs for the elderly. Borroéiers will
seek to preserve equity to reduce the risk that they will exhaust their
assets. If they have few other assets, they will be counseled that it
would be prudent to create lines of credit for emergencies. Finally,
borrowers will need to manage their liquid assets so as to preserve their
eligibility for certain entitament programs (such as Supplemental Security
Incame (SS1) and Medicaid). They may risk entitlement benefit reduction or
even denial if their monthly payment exceed their immediate needs. Apart
from maintaining eligibility, borrowers who seek to invest reverse mortgage
proceeds will usually be discouraged frum doing so by negative arbxtrage,
creating ancther incentive for underuvtilization.
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With regard to excess property valuve, borrowers with houses values in
excess of the FHA limits are likely to seek a reverse mortgage. FHA limits
spproximate 95 percent of median house price in a market area and currently
range between a minimum of $67,500 and $124,875 in high cost areas. By
design, therefore, properties within the FHA limit constitute the lower end
of the local market. As a result, many potential borrowers will have hanes
valuved above the limit. Until such time as there is a campetitive market
for privately insured or uninsured reverse mortgages to serve these
borrowers, the HECM program may be attractive to them, the FHA limit
notwltrstandmg Therefore, it is resonable to expect a significant book
to be written on properties with excess value. When cambinad with the
underutilization effects described above, there should be sufficient
reserve prenium to pay for administrative expenses and maintain a risk
contingency capital reserve.
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IV. Actuarial Assumptions and Parameter Sensitivity
IV-A. Intreoduction

_The actuarial assumptions in the HECM payments model will be separated
into two groups for discussion. The first are the assumptions regarding
the survival probabilities of borrowers. These are the S:., from equation
(3). The second involve the remaining model parameters which must be
estimated by the insurer. The latter consist of the annual average
_appreciation rate (u), the standard deviation of annual apreciation rates
about the average (o), the move-out rate (m), and the discount rate (i).

Subsection 1V-B deals with the issues involving the survival
probatilities of HECM borrowers. Subsection IV-C deals with the estimation

of the other model paramsters.

IV-B. Survival Probabilities

The issues involved in the treatment of borrower mortality include (1)

the effect of pessible adverse selection on the choice of mortality table,
(2) the trends in future mortality rates due to health care improvements.
and (3) the issue of whether to adopt joint mortality tables for co-
berrowers. The sensitivity of the model to changes in the underlying
mortality assumption is dealt with in 1V-C in which changes to the move-out
rate are analyzed.

1. Adverse Selection

The issue of adverse selection in reverse mortgage programs is a
difficult one tec address. Data from private reverse mortgage programs with
regard tco the mertality rates of borrowers is proprietary information and
not generally available. Data from private as well as public sponsored
programs (State agencies or non-profit groups), where available, are not
very useful in assessing the possible adverse selection in the HECM
program. The reasons are differences in program design?3?, rapid
prepayments in these programs which limits data on mortality?+, and lack

—_———— .

2> None of the public sponsored programs—offer—a—teaure payment option. _
There is little incentive for borrowers who expect to live a long time to
adversely select a program which offers only fixed term mortgages of 10 to
12 years maximum, because any borrower who expects to live longer than the
maximum fixed term runs a great risk of outliving his or her assets by
entering such a program. Such borrowers may explore other options.

2< A Minnesota lender offered an 8 to 12 year fixed term reverse
mortgage. Anecdotal evidence obtained from the lender indicates that rapid
prepayment has resulted in an average mortpage term of 3 years. Many
borrowersc were in poor health and sought reverse mortgages as temporary
financial relief. OCthers used the reverse mortgages to finance housing
searches in and subsequent moves to warmer climates. Very little mortality
experience was cobtained. Another program, offered by the San Francisco
Developmant Authority, was designed as fixed term with 10 year maximum.



A-28

of sufficient numbers of borrowers to construct program-specific mortslity
tables. S

Absent data from other reverse mortgage programs to address the
adverse selection question, we loocked at how the problem is treated in a
complementary product, specifically, continuing care retirement communities
(CCRC's). According to Winklevoss and Powell (1984), CCRC's sre
organizations estahblished to provide housing and services, including health
care, to people of retirement sge. The communities are often campus-like
settings that offer both independent living arrangements and congregate
living arrangemerts for those needing a greater level of health care
services. CCRC's offer the residents the guarantee of shelter and various
health care services for life. Like the HECM program, the minimum age
requirement for entering a CCRC is 62. However, the fee structure includes
a large one-time entry fee and an additional monthly fee. Winklevoss and
Powell frund that fee structures varied considerably by quality and level
of housing and services provided, and that the average at the time of their
study was $34,689 up-front and $562 monthly for one person, and $38,682
plus S$815 monthly for a couple. Clearly. the typical CCRC program will be
most attractive to persons who expect to live a long time, and who are
seeking a great deal of protection from the possibility of outliving their
assets.

How ther do managers of CCRC's price their product when the extent of
adverse selection is unknown? Each such community is likely to attract
residents with unique characteristic profiles depending on how the overall
package of housing and services provided by the community compares to
alternatives available in the market. 1Ildeally, if the CCRC were large
encugh, the management would construct a mortality table based upon the
age-specific mortality rates observed at the facility over time. -Few
projects have enough data to accomplish this. An alternative is often used
and it is called the °standardized mcrtality ratio” apprecach. In this
technique, the management selects a "base” mortality table from which to
construct a "decrement” table for the community. The decrement table
represents the annual expected number of deaths in the community based upon
the population age and sex distribution and the mortality rates in the base
table. Then, as a sufficient time period elapses (say five years), actual
decrements are compared tc the expected decrements in the table, and
decisions can be made as to the need to adjust the actuaris]l assumptions
due to adverse selection.

For CCRC's using the standardized mortality ratio method., the base
table recommended by Winklevoss and Powell is an insurance company
annuitant mortality table. Rates in such a table are appropriate because
both purchasers of private annuities and continuing care retirement
contracts are willing to make substantial up-front financial commitments to
protect themselves from outliving their assets. Neither would be likelv tn

Similar to the Minnescta experience, there were many prepayments in the
first twe vears. No mortality data is available for these who did mot

prepay. .
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purchase these contracts if they did not believe they were in good health
and likely to live longer than the average life expectancy for their
attained age.

The lack of program experience from which to determine borrower
mortality rates and to assess the adverse selection question in the HECHM
program will require the use of an approach similar to the standardized
mortality ratio technique described above. The use of an annuitant
mortality table as the base, however, seemed inappropriate for several
teasons. The first is that the up-front financial commitment to enter the
HECM program is much smaller than that of a comparable annuity or CCRC
contractz>. The second is that the program has been designed to allow
borrowers whc are in poor health to receive the full amount of their
principal limit in the early years of the loan when needed, rather than
require them to enter a tenure plan or term plan which defers payments into
the future. Thus, an elderly homeowner in poor health may access the
relatively large sums of cash necessary to supplement Medicare/Medicaid
coverage for major medical treatment or for in~home nursing care through
the HECM program. Of course, the HECM program may also attract those
borrowers who believe themselves to be in above average health too,
particularly because of the borrower's option to receive cash advances as a
tenure payment. Low entrance costs plus the flexibility to receive cash in
the present as well as deferred into the future are likely to make the HECM
program attractive to both kinds of borrowers: those in good health and
those in pcor health. 1If program selection follows this logic, then the
mortality rates averaged for all borrowers could approximate those of the
general populaticn, which alsc includes elderly persons in good health and
those in poor health2e. For these reasons, the general population

23 While up-front loan costs will vary by state and lender in the HECM
prorgam, we expect that they will average about 3 to 5 percent of the
maximum claim amount. This amounts to $3,000 to $5,000 on a $100,00C home.
The estimate includes the up-front MIP charge. the lender's origination
fee, appraisal fee, title insurance, and other miscellaneous loan costs.

2¢ 1f we define elderly persons in poor health as those whose age-
specific mortality rates are double those of the general population, and
elderly persons in good health as those whose age-specific mortality rates
are given by an insurance annuity table (source: Society of Actuaries,
1983), then the blended mortality of a population whose memhers were
initially chosen in equal numbers from both groups gives a life expectancy
that is comparable to that of the general population. For example, the
following are the life expectancies of & 65 year old female:

Population Life Expectancy (Years)
A. General Peopulation Average 1B.&
{1002 1979~81 U.S. mortality) Median 18.8
B. “Poor Health” Group Average 13.3 )

(20C2? 1976-81 U.S. mortality) Median 13.3 .
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mortality table has been chosen as the base table for HECM. After the
passage of some time, mortality experience from the program will become
available. Adverse selection will then be analyzed by comparing expected
decrements derived from the base table to actual decrements observed.

2. Mortality Trends

Improvements in health care, lifestyle changes, and environmental
changes are factors which can affect the life expectancies of the general
population. We are particularly interested in the life expectancy trends
of current elderly cohorts in the general population, from which HECM
borrowers will come. Furthermore, we are interested in knowing whether the
life expectancy trends of HECM borrowers will follow the same trends as the
general population, or whether the self selection process of the program
will systematically bias the life expectancies of borrowers.

The most important factor influencing future life expectancies of
the elderly are medical advances such as the development and application of.
new diagnostic, surgical, and life-sustaining techniques. Such
improvements are likely to reduce future age-specific mortality rates in
the general population; however, the increased expense of health care may
resu¥~in less benefit tc likely HECM borrowers who are probably the least
able to affcrd these services.

Lifestyle changes that mav affect the elderly are the future use of
tobacco and drugs (prescription drugs and alcchol, in particular), dietary
improvements, and intangible factors which determine the quality of life
and how the elderly perceive their value to society. It is not
unreascnatble to expect the HECM program will improve the quality of life
for many borrowers, thereby increasing their life expectancy merely through
participation®”.

Environmental factors affecting the elderly are air and water quality.
as well as the cumulative effects of long-term exposure to harmful
substances, which may have gone unrecognized in the past. It is possible
that environmental factors will partially offset gains in life expectancy
ameng the elderly attributable to health care and lifestyle improvements.

C. °Good Health® Group Average 21.8
(1002 1983 annuitant mortality) Median 22.7
D. Blended (B + C) Average 17.5
(Equal weight to both groups) Median 17.6

27 More profound improvements in life expectancy are observed at
continuing care retirement centers, which include haelth care as part of
the product. Thus mortality trends in the population being served car
differ from these of the general population. .



Table 8

TRENDS IN LIFE EXPECTANCY! AT AGE 65 THROUGH THE YEAR 2000
BASED ON OBSERVED AND PROJECTED AGE-SPECIFIC MORTALITY RATES
(SOURCE: SOCIAL SECURITY ADMINISTRATION)

--Qbserved---  -----s----s-e-ee Projected?-~-----cccorccemns
Calendar Alternative 1 Altermative 2 Alternmative 3
Year Male Female Male Female Male Female Male Feamale
1980 14.0 18.42 - - - - - .
1982 14.5 18.8 - - - . . i
1984 14.4  18.7 - - - - - -
1986 14.5 18.7 - - - - i i
1988 14.9 18.8 - . - - . -
1990 - - -15.0 18.8  15.1 19.0  15.2 19.1
1992 - - 15.0 18.8  15.2 19.1  15.4 19.4
1994 - - 15.0 18.9  15.3 19.3  15.7 19.7
1996 - - 15.0 18.9 15.4 19.4  15.9 19.9
1998 - - 15.0 18.9 15.6 19.5  16.1 20.2
2000 - - 15.0 18.9 15.6 19.6  16.2 20.4

1 Life expectancy is defined as the average remaining years of life to a
65 year old person if he or she were to experience the age-specific
rmortality rates for the tabulated year throughout the remainder 6f his or
her life.

> The Social Security Administration makes three alternmative projections
about changes in overall age-specific death rates by analyzing trends in
ten specific causes of death. These causes are: heart disease, carcer,
vascular disease, violence, respiratory disease, infancy, digestive
disease, diabetes mellitus, cirrhosis (liver), and other.

3 This is the life expectancy, in years, for all 65 year old borrowers
in the HECM model. 1t is based on the observed mortality rates in-the
1979-1980 U.S. Decennial Tables.
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CENTRAL DEATH RATES PER 109,000 FEMALES
PROJECTED BY YEAR AND ATTAINED AGE

CE: SOCIAL SECURITY ADMINISTRATION

/U - - ALTERKATIVE PROJECTIONS - -
YEAR/ATTAINED AGE  PROJECTION  ORIMIS. LIKELY BESSIM.
1985 7 78-75 2609 2689 2699 2609
193¢ / 75-89 4108 3898 3823 3749
1995 / 68-85 6717 6579 6193 5857
200¢ 7 85-99 11264 10679 9637 8751

2805 7 S¢-85 18116 17548 15732 14161

Note: Central death rate is the ratio of the number of deaths during the
year to persons at the tabulated age to the midyear population at that age.
These rates are then multiplied by 100,002 to give the table entries. Note
also that actua! deaths projected for a cohort formed in 19685 would apply
these rates to a declining number of survivors in the cohort--i,e. the
differences in actual deaths for year 2085 u0uld not appear as great as in
the above table. : . .




A-31

We can determine no reason why HECM borrowers should be affected
differently than the general population in this area.

The Social Security Administration has made projections of life
expectancy and mortality rates for many years into the future as 8 part of
its actuarial analysis of ihe Social Security Trust Fund. Tables 8 and §
illustrate the projected trends in the general population. Table 8
presents three projection scenarios of the life expectancy of a 65 year old
(male and female tables) as it would be calculated in each calendar year
shown. Note that in 198C a 65 year old male had a life expectancy of 14.0

“years, while a 65 year old female had a life expectancy of 18.4 years.

These estimates are consistent with the 1975-81 U.S. Decennial Life Tables.
Ry 1990, however, the agency projects that these life expectancies will
have increased to between 15.0 and 15.2 years for a 65 year old male, and
18.8 to 19.1 years for a 65 year old female. By 2000. the life
expectancies are projected to be flat under alternative 1, and to increase
even more under alternatives 2 and 3. Table 9 presents mortality trends in
2 different manner than Talle 8. The differences are that Table 9 applies
only to females, it lists central death rates rather than life
expectancies, and the projections follow a cohort of elderly females into
the future rather than showing the projections for a single attained age.

The implications for the HECM program are as fcllows. It is
reasonably clear that life expectancies in the general population will rise
over time. What is not clear is the extent to which HECM borrowers will
reflect the general population shift. The likely appeal of the program te
those in poor health as well as others may result in less improvement in
life expectancy than the general population. Furthermore, the extent to
which HECM will appeal tc very low income borrowers may mean .that borrowers
receive less health care on average than others. If so, they may not
benefit from the new health care procedures as much as the general
population. On the other hand, the extent to which HECM cash advances are
used to pay for additional health care and overall lifestyle improvements
may offset the low income effect. In conclusion, we note that, like the
issue of adverse selection, mortality trending of HECM borrowers is a
phenomenon that will have to be observed. As such, the the base mortality
table of the program was not adjusted for trending.

3. Survivorship for Co-borrowers

Given twe individuals, such as a husband and wife, two sisters, or
two brothers (all are possible co-borrower situations in HECM), many
questions may be asked regarding their joint survivership probabilities.
This paper addresses some of these questions. First, what is the
probability that at least one co-borrower will survive for a given numher
of years intc the future? How does this compare to the probability that
the younger of the two will survive for the same number of years? The
joint survivorship is likely to be higher than that of the individual, but
by how much? Sezond, wha* is the average number of years that we would
expert at leact one of the twc to survive? How does this average compare
to the average life expectancy of the younger borrower? The average for
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co-borrowers is likely to be greater than that of the individual, but by
how much? Finally, what is the likely change in the move-out rate? 1Is the
move-ocut rate higher for an individual borrower because co-borrowers are
less likely to seek nursing home care while one remains well enough to care
for the other? Or, is the move out rate higher for a couple because the
survivor is more likely to move (for physical reasons such as difficulty in
maintaining the house alone or for emctional reasons) soon after a spouse
dies or moves to a nursing home 7

The answer to the first question depends upon the age difference of
the co-borrowers. The probability of at least one borrower surviving for a
pericd of time (say 10 years) is greatest when the older borrower's age is
equal or nearly equal to that of the younger. Table 10 illustrates these
probabtilities for various combinations of borrower age and gender, with the
younger borrower assumed to be 75 years old. HNote that as the older
borrower's age increases, the joint survival probability approaches that of
the younger borrower, taken individvally. For example, if a husband and
wife were both age 75, then there would be a 73.2 percent probability that
at least one of them would be alive ten years from now. based on the 197¢-
81 U.S. Decennial Life Tablesz®. However, if the husband's age were 85
instead of 75, the probability drops to 61.7 percent. By herself, the 75
year cld woman has a 56.2 percent chance of surviving 10 years.

The answer tc the second question, as the first, also depends on the
age difference of the co-borrowers. The average number of years that at
least one berrower will survive is greatest when the colder borrower's age
is equal or nearly equal to that of the younger. This average for 75-year
cld co-borrowers is about three to four years longer than the average life
expectancy of an individual 75-year old female?®. The difference
decreases as the age difference between co-borrowers increases.

Unfortunately, there is no good answer to the third question dealing
with the change, if any., in the move-out rates when co-borrowers are

2 To derive this number., let i oPr»s be the 10 year survival probability
of a 75 year old female. and ,ePu>s be the 10 year survival probability for
a 75 year old male. Then the 10 year joint survival probability is given
by:

AOP!’?S.H73 - IOP'75 + (1 - AHP"'Is) x ;OPH‘)su

In the example, 10Pr>s = .562, and ,0Pm>»s = .389 (source: 1979-81 U.S,
Decennial Life Tables). Hence the joint probability is:

1oFrra.mr»s = 562 4+ (1 - .5%62) X .389 = 732,
ae The life expectancy of a8 ?5 year old female is 11.4 years. For
twe female cc-torrowers, both age 75. the average number of years that at
least one will survive is 15.1. 1f one of the co-borrowers is male. the
average is reduced by about one year. -



75 Year 0ld Female with:

Table 10

1llustration of Joint Mortality

Probability that at least one individual will survive for 10 years.

10 Year Survival Probability e«

7% Year Qld Male with:

Male age 75
Female age 75

Male age 80 .
Female age 80

Male age 85
Female age B5S

Male ape 90
Female age 9C

No co-borrower

Male age 75
Female age 75

Male age BO
Female age B0

Male age B5
Female age 85

Male age §0
Female age 90

No co-borrower

.732
.808

.668
.728

.617
.653

.583
.602 *»

.262

627
732

.237
.619

Le6€
.516

.L18 ¢
TY N

.38¢9

» Survival probabilities have not been adjusted for move-outs.

v 1f terminal age of 100 is assumed, then the 10 year joint survival

probability becomes .562, same as if there were no co-beorrowver.

1f terminal age of 100 is assumed, then the 10 year joint survival
probability becomes .389, same as if there were no co-borrower.
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involved. Such changes will be observed from program experience as part of
the demonstration. :

The HECM payments model uses the female general population mortality
table for al) borrowers, including co-borrowers. The reasons are as
follows. The majority of borrowers is expected to consist of single
females>°. Couples should be the next largest group, followed by single
males. The potential underestimation of life expectancy for couples will
be offset at least partially in two ways. The first is that single male
borrowers have life expectancies three or four years less than that of
females of the same ape (see Table B), which is approximately equal to the
underestimation for a couple. The second is that some couples are likely
to move out at an accelerated rate after the death of one spouse, resulting
in reductions in loan survival probabilities. The combination of the two
effects, along with the expected dominance of single females as borrowers
justifies the use of the single mortality table for all borrowers. The
benefit of simplicity in not having to develop separate principal limit
factors for co-borrovers of various age combinations was also considered in -
making this decision.

IVv-C.» ~Parameter Estimation

The main issues remaining with regard to the model's actuarial
assumptions pertain to the estimation of the mean and variance of the
stochastic process used to simulate future property values. The choice of
the other two parameters, namely the move-out rate and the discount rate,
has been discussed previously in the text, and theose discussions will not
be repeated here. However, the model's sensitivity to changes in all four
of these parameters will be addressed below in order to assess the impact
of any errors in parameter estimatiocn.

1. Mean Appreciation

Figure 3 shows that there has been an histeorically close relationship
between the average annual house price appreciation as determined by a
constant quality housing price index>* and the overall inflation rate as
determined by the consumer price index. Both housing appreciation and
overall inflation averaged slightly over 6 percent per year between 1977
and 1988. For this period, regression analysis confirms that there was an

3 Weinrcbe (1988) in his study of existing reverse mortgage programs
found the predominance of single females to be consistent in all the
programs for which data were available. He reports the average
distribution to be: 63 percent single females, 12 percent single males. and
25 percent married couples.

3: This index is based upon average sales prices of the kinds of houses
sold in 1982. These are estimated using hedonic regression analysis of new
constructicn house price data gathered by the Census Bureau. For an
explanataon of the methodology used, see Current Construction Reports,
Price Index of New One-Family Houses Scld. July 1989, Bureau of the Census.
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approximately one-to-one relationship between average annual changes in
constant quality house prices, and overall prices. The mean appreciation
rate parameter in the model (u) is a nominal appreciation rate, and not a
real rate. Thus, a continuation of the observed one-to-one relatjonship
with the CF1 alcong with the model's assumption of a 4 percent mean housing
appreciation rate imrlies an economic environment in which the CPI is
expected to increase by & percent annually.®*? This is not an unreasonable
economic environment for the 1990's. Even if housing inflation lags the
CP1 for a few years (as has been the case the last 3 years), the actuarial
soundness of the program is not jeopardized. HECM insurance claims are
expected to be “back loaded”. This means that nominal housing inflation
below & percent in the early years can be offset by nominal inflation above
4 percent in the later years without substantial losses being incurred.

Other researchers have compared constant quality housing price indices
with the CPI for individual metropolitan area markets. Case and Schiller
{1987) constructed their own housing index for four metropolitan areas
using a technique called the weighted repeat sales rethod33. The areas
were Atlanta, Chicago, Dallas, and San Francisco, and the time perind
covered by their study was 1970 through 1986. When they compared the
results to the CFl, they found that constant quality house appreciation in
2l) four cities was greater than or equll to the CPI change during the same
time period3~“. :

Cne final question arises with regard to the choice of a mean
appreciation parameter. It is whether houses occupied by elderly
homeowners will appreciate as much as those occupied by homeowners of all
ages? Some have argued that the elderly live in older homes located in
older neighborhcods, and therefore, house appreciation will lag Lehind that
of the general population. We have not found any study that would confirm
this. 1In fact, we have produced some evidence that would indicate that the
difference, if it exists at all, may not be very large. Specifically. we
examined the national longitudinal sample of the Annual Housing Surveys
from 1974 and 1983. Using the technique described in the next subsection
of this paper, we estimated the average annual mean and variance of
appreciation based on respondant's self reported value estimates of the
same houses in both surveys. In the first case, houses were selected if

they had a mortgage and an initial value greater than $ZU,000 im I97&°~
vithout regard to the age of the borrowers. The gnnualized mean and
variance of the appreciation rates of these houses was computed to bLe .03
(8.3 percent) and .017, respectively. 1In the second case, houses were

s+ If one accounts for depreciation of existing homes at a rate of
between 4§ and 1 percent per year., then average overall inflation of 4% to 5
percent per year is necessary to support the model's & percent expected
housing appreciation estimate.

33 This method utilizes large data bases on real estate transactions in a
metropolitan area to identify single family homes which scld more than once
during the period covered by the data. Then, using only the repeat sales
to construct the price index, the authers avoid the quality biases inherent
in other houcsirgp price indices (such as median sales prices repcrted by the
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selected as before, but with the additional requirement that the homeowner
in 1974 be in the 55 or older age category*. - The second sample had
annualized mean and variance of appreciation of .076 and .016. This
finding, while not a full study of the question, did reassure us that
houses occupied by the elderly do not have appreciation characteristics
that are vastly different from those of all houses.

2. Variance of Appreciation

Most readers know what is a reasonable estimate for a mean
appreciation rate based upon their general knowledge of the housing market.
The assumed value of & percent annual appreciation in the model can be
compared to the 1970's and 1980's when the rate averaged around ? or 8
percent. The 1990's are likely to produce lower appreciation: hence, the &
percent estimate seems reasonable. However, few readers are likely to know
what is a reasconable estimate for the variance or standard deviation of
appreciation based upon a general knowledge of the market. Even experts in-
the housing field have not determined how to measure this parameter>”,

The model uses an assumed variance (o?!) of .01, which 4is equivalent to
a standard deviation (o) of .10 (10 percent). We have not determined a
method of measuring this parameter precisely. Instead, we have used a
technique which makes use of the national longitudinal sample of the Annual
Housing Surveys between 1974 and 1983 to estimate the order of magnitude of
the variance. This technique will be described below, and the results
presentec in Table 11.

We call the technigue the "mid-point” approach. It provides estimates
of both the mean (u) and variance (o?) of appreciation averaged over a
multi-year period. The problem with using AHS data to estimate p and o?
for short periods of time--i.e., one or two years——-is that the survey
respondants’ estimates of house values are reported by class interval
rather than point estimates. If one allocates the house value to be the
mid-point of the reported class interval, then substantial errors could be
introduced, particularly when estimating the volatility parameter. To
minimize errors, we extend the time period. Two multiple year time periods
were examined: 19874 to 1983 (9 years) and 1978 to 1983 (5 years). The

nine year period is the longest period forwhichthetongitudinal -sample ——— -
could be followed, while the shorter period was chosen to eliminate some of
the high housing inflation years of the mid-70's.

National Association of Realtors).

3« Expressed as sverage annual percentage changes in the indices between
1970 and 1986, Case and Schiller repcrt the following nominal housing
appreciation rates: Atlanta 6.91, Chicsgo 7.0, Dallas 9.12, and San
Francisco 11.32. During the same period the CPl averaged 6.71 per year.

33 Cheoice of houses with a mortgage is a proxy for standard quality,
while the $20.000 minimum value is a way of eliminating "handyman specials"
which may have undergone substantial upgrading between the survey dates.

3¢ One could argue that many elderly homeowners have paid off their
mortgsges: hence, they would not be included in the second sample. In



Appreclation Characteristics by Type of Mortgage

All Houses in Samle

Table 11

FHA
1978-83
Annual Mean .

Appreciation Rate 071
Variance 013
‘Standard Deviation .113

1974-83
Annual Mean

Aporeciation Rate .083
Variance 017
Standard Deviation .128

Source: National Longitudinal Sample of Annual Housing Survevs for
1974, 1978, and 1983. The sample included only houses with
mortgages and initial values greater than $20,000 in the
base years (1974 and 1978, respectively).

Non=FHA

.065
015
2123

.084
.N17
.131

Houses Sold During

Base Year*
MA Non-FHA
064 060
.009 011
093 103
na na
na na
na na

Restricting the samle to houses s0ld during the base year may improve the
accuracy of the reported values, which are estimates solicited frum the

survey respondants, The reason is that respondants are likely to have

more accurate knowledge of the value of their house in the year of a sale.
Insufficient cases exist in the sample to restrict it to houses sold in

both years.
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The mid-point technique begins with the assumption that house prices
follow a geometric Brownian motion process as defined previously. This
means that over a multi-year period of t years the distribution of the
cumulative appreciation rates should have a mean of pt, a variance of o?t,
and standard deviation of ovt. The sample of houses to be selected
included only those with mortgages and initial values greater than $20,000
in the base year. Let

H>e = mid-pcint value estimate of & selected house in the 1978
survey, and

Hes = mid-point value estimate of the same house in the 1983
survey.

Then ln (Hes/H--) is one observation of the random variable representing
the 5 year cumulative appreciation rate. We compute the mean, variance,
and standard deviation of a2ll such observations in the sample and divide by
t or the square root of t, as appropriate, to obtain annualized parameter
estimates. The results of our calculations are presented in Table 11.
Based on these somewhat imprecise measurements, we concluded that the order
of magnitude of the variance parameter is about .0l. This is the value
that we assumed in the HECM model.

3. Sensitivity to Parameter Changes

The final consideration in this section is an analysis of the
sensitivity of the model to changes in the parameters. As.mentioned
previously. the sensitivity to changes in the underlying mortality rates
are not explicitly shown here. Instead, the sensitivity to changes in the
move-out rate parameter are shown. Together the mortality and move-out
rates define the rate of mortgage prepayment, which is the impcrtant
phenomenon that these parameters are attempting to quantify. Lower
mortality can be offset by higher move-outs and vice versa. Hence, the
sensitivity to prepayment speed is shown by variations in the assumed move-
out rate parameter.

Tabtle 12 is similar in format to Tables 6 and 7. The loan terms are
calculated using the principal limit method of the current model. The
expected losses and MIP collection are then analyzed by using the assumed
parameter values in the basic model.

response to this, we note that HECM borrowers would all occupy homes which
meet the gquality standards to obtain a mortgage or else they would be
required to bring the property up to standard as a condition of the HECM
loan agreement.

3> Previously cited studies which model housing assets using a similar
geometric Brownian motion process do not indicate how the parameter (o) is
to be measured. -



Table 12

SENSITIVITY OF PRESENT VALUES OF EXPECTED LOSSES/MIP COLLECTED
TO CHANGES IN THE MODEL PARAMETERS

Assumed Loan Terms:

Borrower Age = 75 Closing Costs = §1,500
Max Claim Amt = $100,000 Initial Draw = 0
Interest Rate = 102 Tenure Payment = $357
Servicing Fee = 0 Line of Credit = 0
Parameter Lower Model]l Assumption Higher
Mean Aprreciation (u) 32 42 52
Pxrected Loss SL030 2880 1904
Expected MIP 3201 3201 3201
Loss /MIP 2 1262 902 ' 592
Apprec. Variance?! (o?) .005 .010 .015
Expected Lcss 2545 2880 ' 3168
Expected MIF 3201 3201 3201
Loss/MIF 1 802 902 : © 992
Move-Out Rate (m) 0.0 0.3 0.6
Expected Loss 4424 2880 163¢
Expected MIP 3481 3202 3005
Loss /MIP 2 1272 802 642
Discount Rate (i) 8.52 9.52 10.52
Expected Loss 3486 2880 23B4
Expected M1P 3319 3201 3098
Loss /MIP 2 1051 902 ) 773

1 Corresponding standard deviations (o) are 7 percent, 10 percent, and
124 percent, respectively.

e e e e - L,
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From the table, it is clear that the HECM model is very sensitive to
small changes in the mean appreciation rate. An average appreciation rate
that varies by one percent in either direction from the assumed & percent
causes the ratio of loss to MIP to range from 126 percent down to 59
percent. The model appears to be somewhat less sensitive to changes in the
variance, although it is difficult to determine whether the range of values
shown for the variance represent a small or & large deviation from the
assumed value. The model is quite sensitive to the changes in the move-out
rate alsc. As with the variance, it is difficult to determine whether the
range shown represents a small or large deviation for this parameter. For
both the variance and the move-out rate, the data gathered from the
demonstration should provide some indication as to the likely magnitude of
fluctuations. Finally, the sensitivity to the discount rate is not pgreat.
Large deviations in the discount rate from the assumed value are unlikely
because the rate assumed will necessarily be close to the value of the ten

year Treasury rate.



ANNEX

DERIVATION OF EXPECTED VALUE AND CONDITIONAL EXPECTED VALUE FOR
LOG-NORMALLY DISTRIBUTED HOUSE PRICES

let
H(t) = house price at time t,
Ho = jinitial house price, t = 0,
X{t) = H(t)/Ho,
Y(t) = 1ln(H(t)/Wo),
B(t) = outstanding balance on mortgage at time t, and
b(t) = B(t)/Ho.
Then
X(t) = eviey, o

where we assume that Y(t) is a Brownian motion process with drift.
Note that this assumption implies that for any given time t = t-,
Y(t*) is a nopmally distributed randam variable with mean ut* and
variance o2t-, where p and o are constants. Furthepmre, X(t) is -
a geametric Brownian motion and is a lognormally distributed
randam variable.

Assume: .

time is fixed at t = 1, making the mean and variance of
Y(t) equal p and o?,

x is an observed value of the random variable X(t),
and .

y is an observed value of the random variable Y(t).

For simplicity of notation, we shall use the variables X, Y, and b
in place of X(t), Y(t), and b(t), keeping in mind that the "
variables are actually time dependent. The assumption that t = 1.
will be relaxed when appropriate. The problem is to find E[X)

ard E[Xix < b].

A. Derive E[X]:

Let .
g(y) = ev.

Then E[X) = Efe¥) = E[g(Y)]. That is, finding the expected value
of X is egquivalent to finding the expected value of the function
g(Y) = e¥v. According to Ross (1983) (chapt. 1.3), the expected
value of the function of a randam variable is given by:



E[g(Y)]) = J-— g(y)dF(y) = .[— g(y)f(y)dy ., (A-1)

where
F(y) is the probability distribution function of Y, and
f(y) is the probability density function of Y.

(Noté that the integrals in (A-1) are non-stochastic because they
are expressed in teoms of the real-valued variable, y, and not the

randam variable, Y).
Since Y is assumed to have the nommal distribution, we have:

f(y) = [1/oV/(2n)] e-Sucy-masers (A-2)
where equation (A-2) is the density function of a normally

distributed random variable with mean u, and variance o?2.
Substituting (A-2) into equation (A-1), we get:

-

E[ev] = [1/oV(2m)] .[-— ev e-ht(y-uy/e1r gy . (A-3)

E[g(Y)]
Now let

y' = (y-u)/fo,

which transforms the y into observed values of a standardized
random variable. (Note that dy' = dy/o). Rewrite equation (A-3)
and simplify:

ev [1/V(2n)] L e et dy'

E{e¥]

evser [1/V(20)] L e-nevi-err dy'

= eu=ver B, (A-4)

As proved by Parzen (1960) (Chapt. 2:24), P i¥ an identity which—-
equals 1. That is,

B = [1/V(2n)) J—— e-hiyi-ert dy' E . (A-3)
Carbine equations (A-4) and (A-5) to get:
E[X) = E[eY] = ex~ho* | (A-6)

Since the variable X, and the constants pu and o are actually time
dependent, we rewrite (A-6):




E[X(t)] = evt>'t , and

E{H(t)] = Hoewr=h'* . (A-7)

B. Derive E[X;x < b]:

Again let )
g(y) = ev.

Then E[X}x < b] = E[g(Y)ly < In(b)]. That is, the conditional

" expected value of X given that the observed value, x, is less than
b is equivalent to the conditional expected value of the function
-g(Y) given that y is less than the natural log of b. Rewrite
equation (A-1):

In(k)

- g(y)dF(y)

iIn(p)

— ) f(y)dy , (A-8)

where F(y) and f(y) are revised probability distribution and
density functions. Specifically, the revised probability density
function is given by:

E[g(Y)\y < 1n(b)]

f(y)
if @ <y < In(b), and

(1/A] [1/oV(2n)] e-mtty-wr/ens, (A-9)

f(y) =0,

otherwise. The factor [1/A] is required so that the total area
under the probability density function equals 1, as is required of
all probability density functions. See graph in this Appendix.
That is, in order for

J“’ f(Y) dy =1 ’

then the constant A must be given by:

In(b)

A= [1/0\/(2n)] - e-Stiy-ury/eryt dy, (A-10)
Therefore, fram eguations (A-8), (A-9), and {A-10) we have:
E[Xix < Db) = E[ev|y < In(b)) =

An(d)

[1/R) [1/oV(2n)] J-= €Y e-Stir-ui/ers dy.  (A-11)



(y-“)/o , and

y'
U lln(b)°“]/° '

which transforms both y and In(b) into standardized form. Rewrite
equation (A-11) and simplify:

e [1/A] [1/V(2m)] J— ey e~ gy

E(Xix < b]

e (1/A] [IV(20)] Jom eonirmore ay
= euo-bc' B . (A-12)

Note that equation (A-12) is similar to equation (A-4), except
that now we have:

B = [1/A] [1/V(2)] J-— e-hiy'-ert dy'. (A-13)

Note that now 0 < B < 1, which means that the conditional expected
value is always less than or equal to the unconditional expected
value. In the case of very large outstanding balance on the
rmortgage, then ln(b) and U are also very large, and the values of
A arnd B approach 1. In this case the conditional and
unconditional expected values are nearly equal. In the limit, as
b goes to =, they are equal.

Since the X, u, and o are actually time dependent, we rewrite
equations (A-12) and (A-13) as:

E[X(t)ix < b(t)] = eve=te’c B, (A-14)
. u(e)
B = [1/A] [INV(2n)] J= e nwyi-evers dy', (A-15)
where
U(t) = {In[b(t)] - ut}/ovt , {A-16)
and
iniP(t))

A= [1/{ovt V(2r)}] |-  e-bity-uxr/eve)r dy, (A-17)

Equations (A-14) through (A-17) specify the desired conditiocnal
expected value. Note that equation (A-14) can also be written
as:

E[H(t)!'h < B(t)] = Ho ewt=be'c f | (A-18)
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