UC Berkeley

Fisher Center Working Papers

Title
New Mortgage Instruments: A Solution to the Borrower's and Lender's Problems

Permalink
https://escholarship.org/uc/item/2s95612n

Author
Rosen, Kenneth T.

Publication Date
1981-09-01

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2s95612n
https://escholarship.org
http://www.cdlib.org/

Institute of University of
Business and California,
Economic Research Berkeley

CENTER FOR REAL ESTATE
AND URBAN ECONOMICS
WORKING PAPER SERIES

WORKING PAPER 81-34

New MORTGAGE INSTRUMENTS: A SOLUTION TO
THE BORROWER'S AND LENDER'S PROBLEMS

BY
KENNETH T. ROSEN

These papers are preliminary
in nature; their purpose is

to stimutate discussion and
comment. Therefore, they
are not to be cited or quoted
in any publication without

the express permission of
the author.

" GRADUATE SCHOOL OF BUSINESS ADMINISTRATION"



CENTER FOR REAL ESTATE AND URBAN ECONOMICS
UNIVERSITY OF CALIFORNIA, BERKELEY

The Center was established in 1950 to examine in depth a series of
major changes and issues involving urban land and real estate mar-
kets. The Center is supported by both private contributions from
industry sources and by appropriations allocated from the Real
Estate Education and Research Fund of the State of California.

INSTITUTE OF BUSINESS AND ECONOMIC RESEARCH
J. W. Garbarino, Director

The Institute of Business and Economic Research is a department

of the University of California with offices on the Berkeley campus.
It exists for the purpose of stimulating and facilitating research
into problems of economics and of business with emphasis on prob-
lems of particular importance to California and the Pacific Coast, but
not to the exclusion of problems of wider import.



NEW MORTGAGE INSTRUMENTS: A SOLUTION TO THE
BORROWER'S AND LENDER'S PROBLEMS

Kenneth T. Rosen

Working Paper 81-34
September 1981

This research was funded in part by a grant from the State of California

Department of Real Estate and in part by a grant from the Twentieth
Century Fund.

Not for quotation without the author's permission.






‘New Mortgage Instruments: A Solution to the
Borrower's and Lender's Problems

In the spring of 1981 major changes in the type of mortgage instru-
ments allowed by federally chartered financial institutions were authorized
by federal regulatory action. In March of 1981 the Comptroller of the
' Currency allowed national banks to make an adjustable rate mortgage (ARM)
Joan in which interest rates could be raised or lowered, according to a
change in a specified index, by 1 percent every six months (2 percent per
year). There was no limit on the cumulative change in interest rates over
the 1ife of the loan. In 'April 1981, Richard Pratt, the newly appointed
chairman of the Federal Home Loan Bank Board, and a strong advocate of
free market principals, far exceeded the Comptroller's efforts of a month
before and completely deregu}ated the mortgage instrument. The adjust-
able mortgage loan (AML) was authorized in which no limits were placed on
payments or interest rate adjustments on an annual or cumulative basis.
Any index readily verifiable by consumers and outside of the control of
the lender could be used for interest rate or payment adjustments. 1In
July 1981, the FHLBB also authorized a combined graduated payment and ad-
justable mortgage loan with no 1imit on negative amortization.

The revolution that these three changes in federal regulations
(especially the latter two) will bring forth in the housing finance system
cannot be underestimated. Prior to this time only limited experimentation
with alternative mortgages was allowed. Only the graduated payment mort-

gage and several highly constrained versions of the variable rate mortgage
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were in use. The new mortgage instruments just authorized promise, in
my view, a resurrection of the housing finance system. These changes in
regulations for federally chartered institutions will be quickly re-
flected in changes in state laws granting parity to state chartered in-
stitutions. This, of course, has already occurred in California. In

addition, it is likely that the Comptroller of the Currency will re-
| vise the regulations effectihg national banks to make them consistent
with those impacting savings and loans.

We now proceed to briefly examine the rational for new mortgage

instruments and then to examine each major new instrument type in detail

using computer simulations of alternative economic environments.

1. Rational for New Mortgage lLoan Instruments

The fixed payment-fixed interest rate mortgage which has been the
mainstay of the housing finance system for nearly 30 years has, in the
present environment of volatile and high interest and inflation
rates, created a serious "profitability crisis" for lenders and an "af-
fordability crisis" for home buyers. In this type of economic environ-
ment, the fixed payment-fixed interest rate mortgage serves neither the
borrower nor lender well.

On the lender's side, the main impetus for change has come from
changes in federal regulations of deposit interest rates. These changes
assure that the 1980s will be a decade in which the depository institu-
tions will be forced to compete for Tiabilities in a deregulated environ-

ment. The introduction of the MMC and other variable rate certificates



means that the Financial institutions have to pay market rates for nearly
all short and intermediate term liabilities. It is quite likely that
variable rate certificates will be authorized for the full spectrum of
maturities in the near future. g

While deposit rate flexibility on all maturity classes would move
a long way towards a competitive deposit market, a key issue concerns the
ability of financial institutions to pay market returns on assets without
causing massive failures of institutions. The only way financial institu-
tions can afford to pay market rates on liabilities is if they are also
allowed to receive market rates on all their assets. As a result, the
movement toward market rates on liabilities has required regulators to
introduce a fully variable rate mortgage instrument.

Thus, from the lender's perspective a fully variable rate mortgage
js essential to lenders with a fully variable rate liability structure.

From the borrower's perspective, high inflation rates have also
made the fixed payment-fixed interest mortgage outdated. The interest
rate on the mortgage loan is crucially affected by the rate of inflationu
The mortgage interest rate is a function of the expected inflation rate
and a real interest component. The high inflation rates of the past
several years have raised the contract interest rate and so raised the
monthly carrying costs of a conventional mortgage by over 100 percent.
Compared with a 1-2 percent inflation world, the present monthly carry-
ing costs of a conventional mortgage are over five times higher than
would be expected in a low inflation economy. This rise in mortgage pay-

ments, and the corresponding rise in the initial yearly payments/income



ratio is, of course, the genesis of the "affordability crisis.” In fact,
it is not high nominal mortgage rates that have created the crisis but
rather it is high mortgage rates juxtaposed with the archaic institution-
al mechanisms of the mortgage market that has created the problem. If

the institutional arrangements of the mortgage market were flexible, then
as long as the "real" mortgage rate had not risen dramatically, there would
be no affordability problem. Unfortunately, however, the institutional
arrangements in the mortgage market today were basically established for a
1ow'inf1ation world. The standard mortgage instrument is basically a level
payment, amortized loan. This loan is not well adapted to an inflationary
environment. It takes no account of inflationary induced rises in money
income or inflationary induced increases in the underlying value of the
property. Thus, from the borrower's viewpoint, the standard mortage in-
strument completely ignores the positive inf]atidn induced dynamics of

the housing market. In an inflationary environment, it makes no sense

to use a criteria for loan qualification based on an inflation bloated
interest rate but a noninflated income.

It is this situation which has created a dynamic mismatch between

the cost of the mortgage loan to the borrower and the borrower's ability
to pay. This dynamic mismatch is caused by the failure of the standard
mortgage instrument, and the standard mortgage qualifying criteria to
adapt to an inflationary environment. It is these archaic institutions
which are a major element of the housing crisis.

Thus, it is these substantial institutional difficulties for both

the borrower and lender of the existing mortgage instrument that has led



to the development of alternative instruments which should alleviate many

problems for most lenders and borrowers.

2. Description of New Mortgage Loan Instruments

There are essentially four major classes of new mortgage loans,
other than the fixed rate-fixed payment loan, which will be used by the
mortgége market in the 1980s. The first type is the variable rate mort-
gage which includes the adjustable mortgage loan, the adjustable rate
mortgage, the roll over mortgage,.and the renegotiable rate mortgage. In
all these instruments the interest rate can be adjusted based on the move-
ment of a market interest rate index. The second type of new mortage is
the graduated payment mortgage (actually authorized in 1977) in which pay-
ments in the early years of a loan are substantially Tower than those
necessary to amortize the loan, and in which payments rise gradually at
a preset rate for a number of years. The third category of loans, shared
appreciation mortages, while not yet authorized for use by regulated fi-
nancial inétitutions, are becoming increasingly popular with the private
market. The final type of mortgage, which combines aspects of the vari-
able rate and graduated payment features, can best be described as a dual

rate mortgage loan.

a. Variable Rate Mortgages (VRM)

The new federal regulations have in essence created two types of
variable rate mortgages. The Comptroller's regulations which apply to

national banks, have created an adjustable-rate mortgage loan known as



an ARM. The ARM a]]oWs the interest rate on the mortgage loan to be
adjusted by 1 percent every six months (2 percent every year). These
rate adjustments must be tied to one of three indices: (1) the Federal
Home Loan Bank Board's national mortgage rate closing index, (2) the
3-year Treasury securities rate, or (3) the 6-month Treasury bill rate. If
rate changes, as calculated‘by the change in the index rate, exceed the

"] percent every six-month cap rule," the  implied change can be carried
over and used in the next-adjustment period, There is no cumulative

rate cap on the interest rate adjustment though the six-month cap implies
a 59 percent rate increase cap for a thirty year mortgage. In terms of”
payment changes, the only restriction comes. indirectly through the limita-
tion on accumu1afed negative amortization. Negative amortization, which
involves the adding of interest to the principal outstanding of the loan
when monthly payments do not cover the interest payments due, is per-
mitted under the ARM regulations as long as jt is not in excess of 10
percent of the principal Joan balance at the beginning of any five-year
period. Thus, a very substantial interest rate rise could induce a pay-
ment increase to avoid violating the negative amortization rule.

The adjustable mortgage loan (AML) regulation issued by the
Federal Home Loan Bank is far more liberal. It provides virtually com-
plete flexibility for the thrift institutions in designing various types
of mortgage instruments. It essentially sets no ceiling on interest
rate or payment adjustments either annually or on a cumulative basis.

It also has no restrictions on the cumulation of negative amortization
including negative amortization prior to the first rate adjustment (thus

allowing the GPM-AML combination). The only requirement is that the



index used for rate adjustment be readily verifiable by the borrower and
not be under the control of the lender. Thus, any of the Comptrodier
suggested indices would be acceptable, as well as a wide range of market
rates including the Federal Home Loan Bank cost of funds index..

The rational behind allowing such a large amount of flexibility
is that market competition would force both prudent and efficient limita-
tions on the mortgage instrument. From both the lender's and borrower's
viewpoint, some form of payment cap seems essential. The lender wants to
reduce the risk of default and so would want to limit payment changes to
some reasonable amount, say 10-15 percent per year. The borrower also
would want to limit payment changes so that they relate roughly to ex-
" pected income changes. A popular alternative to- the semi-annual pay-
ment adjustment mechanism appears to be the use of a fixed payment instru-
ment for three to five years with a full payment adjustment at the third
or fifth year mark (1ike a roll over mortgage--ROM). Any of these pay-
ment capped (or fixed payment) instruments might be subject to substantial
negative amortization. Thus lenders, secondary market purchasers, and
private mortgage insurers, would all want to 1imit the loan to current
market value ratio to something less than 100 percent. In extremely un-
usual circumstances it is possible that the loan to current value ratio
cap and the annual payment cap could come into conflict causing either
a payment increase greater than 10 - 15 percent or'a potential default on
the property. We would consider this to be unlikely under most economic

scenarios and under any reasonable set of initial pricing schemes.



b. Graduated Payment Mortgage (GPM)

Since the essence of the borrower's problem is the upward shift in
mortgage payments required in the early years of the mortgage loan due to
the inflation premium in the interest rate, the obvious solution to this
problem is a graduated payment mortgage (GPM). The GPM reduces payments
in early years of the mortgage while allowing gradually increasing pay-
ments over time. Presumably the increasing payments would be matched by
increasing income due to the impact of inflation and real wage growth
on worker earnings. Thus, by taking advantage of the positive aspects
of inflation's effect on income there is a better match over time between
mortgage loan payments andborrower's income. By alleviating the dynamic
mismatch caused by the fixed payment-fixed interest rate mortgage a-
good portion of the affordability crisis could be solved.

The GPM was first authorized for FHA mortgages in 1977 under the
FHA-245 program. The FHA GPM sets 1imits on the amount of graduation and
1imits the period of graduated payments to ten years. The maximum grad-
uation rate is 7.5 percent for five years or 3 percent for ten years.
These provisions are highly restrictive and are in the process of being
liberalized.

The GPM can also be issued on conventional mortgages, but as of
this writing their use has not been widespread--primarily because of
lower cash flow in early years and a perception of greater risk of default
by the lender. On the other hand, all consumer surveys show borrowers

strongly desire this type loan.



¢. Shared Appreciation Mortgages (SAM)

In response to the highly volatile interest rate and inflation en-
vironment and the perception that housing has been a remarkably good in-
vestment in the past five years,there has been some growth in the use of
an equity participation mortgage, known as a SAM, by noninstitutional
lenders. A proposal to allow savings and loans to issue SAM mortgages
was made by the FHLBB in the fall of 1980. Comments were taken from the
public, but asvof the fall of 1981 this type of instrument cannot be
made by regulated financial institutions.

The SAM offers the borrdwer a below market rate of interest over
a certain period in return for a specified percentage share of the prop-
erty's appreciation. The borrower and lender are required to determine
the trade-off between interest rate and equity percentage, along with
the term of the loan. The lender's share of appreciation would be pay-
able at the end of the term or upon the sale or transfer of the property.
If the property was not sold prior to loan maturity, the amount of apprec-
jcation would be determined by an ~appraisal process. Since the actual
appreciation rate is not known at the time the loan is made, the actual
rate of return for the lender and the actual interest expense for the
borrower are also not known in advance. The SAM, as in the case of the
GPM, lowers the monthly payment of the houshold, thus allowing house-
holds to qualify for home mortgages. Using a SAM the homeowner ié, in
essense, borrowing against expected home appreciation as a means of
entering the housing market. The SAM would be most appealing to first

time home buyers who are willing to give up a piece of their potential
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appreciation to get into their first home.

d. Equity-Adjusted Mortgage (EAM)

The mechanism for obtaining an equity-adjusted mortgage would be
as follows. The individual would contract with the mortgage lender to
borrow on the identical terms that now pertain. There would, however, be
a provision in the agreement to allow the borrower to receive automatic-
ally, an additional loan each year equivalent to one-half the rate of in-
flation in the previous year multiplied by the amount of the mortgage
principal outstanding at that time. This loan could then be appiied di-
rectly to his annual payments due in that year, thereby reducing his
monthly payments by the amount of the incremental loan (after the addition-
al amount necessary to amortize the additional annual loans has been taken
into account). The additional loan would, of course, be made at current
market rates. Alternatively this equity withdrawal could be used for any
other purpose. ’

1f the EAM is used to reduce monthly payments it might be thought
of as a graduated payment mortgage in which the rate of graduation is
variable depending on the appreciation of the property. Again as in the
case of the GPM and SAM, this mortgage might be very appealing to first
time buyers because of its reduction in payments in early years.

The alternative use of EAM in which one could automatical]y‘with-
draw equity for nonhousing purposes might be attractive to a wide range
of households and institutions. In essence it would be an automatic
home equity plan that would possibly reduce some of the transaction costs

of originating a second mortgage.
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‘e. The Dual Interest Rate Mortgage (DIM)

The DIM is really just a generalized version of the VRMs and GPMs
previously discussed. The DIM sets two interest rates, one for the ac-
crual rate by lenders on the mortgage debt, and one that determines the
borrower's payment rate. The difference in the two rates would be added
or subtracted from the principle balance of the loan, To handle the
lender's problem concerning the volatility and trend of interest rates,
the accrual rate would be variable with changes in the rate tied to
changes in a short or medium term Treasury obligation. To handle the

borrower's problem, the payment rate could be set on a graduated basis--

starting at, say, 10 percent and then rising 100 basis point per year.
Depending on the time path of the accrual rate, the graduation period
might last for five to ten years. In essence, the DIM being proposed
here is really a variation of the Graduated Payment Adjustable Rate
Mortgage authorized in July by the Federal Home Loan Bank Board.

The DIM with a graduated payment rate appears in my view to be
the mortgage instrument with the best chance to solve both the lender's
future profitability problems and the borrower's current affordability
crisis.

3. Comparative Simulations of New Mortgage Instruments in Alternative
Economic Environments

In order to test the impact of the new mortgage instruments,

simulation experiments were done with seven commonly used or proposed

*
I would like to thank Karen Alpert for her assistance in running these
simulations.
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instruments. Two simulations were run over historical time, 1967-1980
and 1975-1980, to see the effects on the consumer and lender if these
instruments had been in existence over the past decade. Three forecast
simulations were run over the decade of the 1980s using three different
sets of economic assumptions--all starting from actual 1981 values. The
base scenario assumes a cyclical but essentially trendless pattern of
inflation over the next decade (average 10 percent), and a cyclical and
slighfIy declining trend in interest rates from their present record

Tevel.

An accelerating inflation scenario assumes that short-term inter-
est rates and inflation rates rise by 1 percent per year during the
decade, to 26 percent by 1990. A deflationary scenario, whereby inter-
est rates and inflation rates drop by 500 basis points over the decade,

-

is also simulated.

Seven mortgages, including the traditional fixed payment-
fixed rate mortgages were simulated. The mortgages include:
1. A variable rate mortgage in which the interest rate is indexed to.
the 6 month Treasury bill rate and allowed to move without a cap.
2. The variable rate, with a cap, in which the index and accrual rate
are the same as for the regular variable rate mortgage, but payments may
rise no more than 10 percent per year. |
3. The graduated payment mortgage in which payments increase at a con-
stant rate of 10 percent for the first 10 years of the contract.
4. The shared appreciation mortgage in which the lender receives 50

percent of the appreciation in the value of the property in return for
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reducing the interest rate by 40 percent.
5. The dual rate GPM mortgage in which the payments are calculated as
for the graduated payment mortgage. The accrual rate is 2 percent

over the 6 month Treasury bill rate.

6. The dual rate standard payment mortgage which is the same as the dual
rate mortgage above, but payments are calculated as for the standard
fixed rate mortgage.

The simulations are displayed in Tables 7-1 to 7-5 and in graphic
form in Charts 1-8 that follow. The key data to examine in calculating
the effectiveness and riskiness of the mortgage are the payment income
ratio (column 6) and the loan to current value ratio (column 7).

Examining first the long historical simulations, we see that for
the fixed rate mortgage written at 6.5 percent in 1967, the payment in-
come ratio dropped from an initial modest 16.5 percent to a minimal 6.5
percent by 1980. With the variable rate mortgage both with and without
a cap, the payment income ratio declines less rapidly reflecting the up-
ward trend in market rates. Still the ratio never exceeds 18 percent
and declines to 10.5 percent by 1980 even with the sharp upward trend
in mortgage rates. The graduated payment mortgage starts in 1967 with a
much lower payment income ratio, 8.2 percent, which moves up as high as
11 percent but éettles back to 8.4 percent by 1980. The SAM mortgage has
initial payments of 12.2 percent declining to 5 percent by 1980, with
additional Tump sum payment of $21,500 due, representing half the apprecia-

tion over the decade. The dual rate-GPM mortgage shows a low
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NOTES TO TABLES 1-5

Comparative Simulation of Various Alternative Mortgage Instruments
(Notes)

1. This is a simulation of six alternative mortgage instruments. ..Each
mortgage has an original Toan to value ratio of 80 percent calculated
on the median existing home price for the first year of the simulation.
The original maturity length of all mortgages is 30 years.

2. House value is the median price of existing homes. Source: National
Association of Realtors.

3. The payment rate is the rate used to calculate monthly payments.

4. The accrual rate is the rate used to calculate the outstanding balance
of the Toan.

5. Income is the median household income from the Bureau of the Census.

6. For the shared appreciation mortgage the balance used in calculating
the loan to value ratio includes the lender's share of home price

appreciation.
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initial payment rate, as it is based on the graduated payment formula.
As open market interest rates rise during the decade, the payment
income ratio rises from 8 percent to a still easily affordable 13
percent reflecting an increasing inflation premium in interest

rates.

The loan to current value ratio shows the sharpest decline for
the fixed rate mortgage from 80 percent to 18.5 percent in 1980. This
reflects the large capital appreciation in housing. The negative amortiz-
ation mortgages,the GPM and DIM-GPM show a sTower fall in the loan to
value. However, neither instrument shows more than 3 percent negative
amortization.

The shorter historical simulation shows essentially the same re-
sults despite the dramatic rise in mbrtgage rates during this period.
Even the uncapped variable rate mortgage shows the payment income ratio
remaining below that in the first year. Again, negative amortiza-
tion never rises over 3 percent and loan to current value fall sharply.

Turning to the forecast simulations somewhat more volatile re-
sults emerge. First, in the base scenario it is quite clear that the
GPM, SAM.and the GPM-DIM mortgage can greatly improve the affordability
of housing. Payment income ratios are reduced from 48 percent for the
fixed payment mortgage (FPM) to 29 percent, 30 perceﬁt, and 29 percent,
respectively, for the GPM, SAM, and GPM-DIM mortgages. The dynamic time
path indicates that by the end of the decade the payment income ratio
of the FPM would fall to 20 percent, the GPM would remain at 29 percent,

the SAM would fall to 12.8 percent along with a $65,000 cash payment on
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on sale, and the DIM-GPM payment would fall to 20 percent reflecting
the reduction in interest rates inherent in this instrument. The

VRM mortgage shows declining payments due to the forecast stable and
declining interest rate environment. The negétive amortization looks
somewhat more dramatic, but still never exceeds 4 percent, well within
an acceptable risk level for an 80 percent down loan.

Turning to our postulated accelerating inflation environment, some
problems begin to surface with the GPM instruments. The combination of
relentless rising interest rates and the need to péy back all the initial
negative amortization, which lasts for two years in this case, leads the
Joan to value ratio to rise from 80.0 percent in 1980 (versus 80 percent
for the FPM) to 84.0 percent in 1981 (versus 79.9 percent for the>FPM).
In essence, we have created a small negative amortization situation which
may cause some problem if interest rates were to rise by 1,000 basis
points over the decade. This problem could be removed by decreasing
allowed graduation from 10 percent to 5 percent per year. In this same
environment, the VRM shows a declining payment income ratio as income
growth more than keeps pace with payment increases. Of course, the ini-
tial 48 percent payment income barrier for the VRM makes some type of
GPM essential.

Finally, in the deflationary environment some unexpected results
surface. With a drop of inflation to the 5 percent Tevel, property value
growth is less than early year negative amortizétion growth for both GPM
instruments. As a result, negative amortization gets as high as 11.0

percent, still safe on a 80 percent loan. This does imply, however, that
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a low downpayment GPM loan with 10 percent graduation per year'in a
deflationary environment could increase default risk.. Thus the down-
payment constraint may outweigh the payment advantages of a GPM or DIM-
GPM for some families. Again, the solution would be a somewhat slower

graduation rate than the 10 percent we have used in our simulations.

4. Macro Impact of New Mortgage Instruments

It is quite clear that the new mortgage instruments, especially
the GPM, DIM-GPM, and SAM, will have a strong positive effect on the
ability of first time home buyers to obtain mortgages. The VRM is
neutral to slightly positive in this regard depending on where the in-
itial payment rate is set. So far VRM rates are being set between 100-
150 basis points below the FPM rate making it easier to qualify for
mortgage loans.

The VRM instrument also appears to be having a positive supply
effect on the mortgage market. Since this instrument allows mortgage
rates to adjust more rapidly to changes in overall market interest rates,
it lets the mortgage market clear through changes in prices, rather than
through credit rationing. Also, since the return on the outstanding
portfolio of mortgage holdings of lenders adjusts to changing open market
rates, the risk of capital gains and 1osses on such a portfolio is sub-
stantially reduced. As a result of these impacts, the variable rate
mortgage could cause a substantial moderation in cyclical fluctuations
in the mortgage and housing markets due fo an increase and more stable

supply of mortgage credit.
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There are, however, several potential macro problems which may be
induced by widespread use of VRMs and DIM-GPMs. First, there may
be a crucial demand side influence of a more flexible mortgage interest
rate. Since there is a fairly high demand elasticity of housing starts-
with respect to mortgage interest rates, the greater variance of mort-
gage rates in the variable rate world might increase cyclical instabil-
jty. Second, since mortgage interest rates on existing as well as new
loans would be flexible, the demand for the entire housing stock would
be subject to fluctuations. While it is too early to assess the extent
of these potential macro problems, in my view the advantages of these
new instruments to alleviate the affordability and profitability problems
outweigh the potential risks.

In conclusion, the deregulation of the mortgage instrument promises
a solution to several vital problems facing the housing finance system.
It can be stated without doubt that the expansion of choice of mort-
gage;instruments improves the welfare of both the consumer and the
lender. Choosing among these new instruments, with full information
and a competitive market environment will increase hqusing opportunities

for all consumers.



-38-

APPENDIX

MORTGAGE PAYMENT FORMULAS

Symbols
A = appreciation due to lender
B0 = original loan balance
Bt = loan balance end of period t
d = mortgage rate discount for Shared Appreciation Mortgage
g = payment growth rate for GPM
i = interest rate used to calculate payments
k = payment growth period for GPM
n = amortization period in years

Pymtt = payment in period t

r = interest rate used to calculate new balance
s = percentage of total appreciation that goes to lender
Vt = value of house in period t

Note: All payments are calculated on an annual basis.

Fixed Rate Mortgage

i
Pymt = B, X
0 1 - @)™
Bt = Bt-l x (1+r) - Pymt i=r
Variable Rate Mortgage
it
Pymt_ = B X —
t =1 5 _ (1) (n-t+1)

B, = B._j ¥ (1+r) - Pymty i=r
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Variable Rate with Cap

same as variable rate except

Pymtt is comnstrained by

Graduated

- (1+1) (oK)

1+i k
- <l+l) (l+g> l+1 i x (1+g)
Pymt., = B, = -
1 0 i 1+i 1 g (l+i)k
1+g
for 1 >t >=11 Pymtt = Pymtt_l x (l+g)
for t > 11 Pymtt = Pymtt_1
Dual Rate - GPM

long~term rate

il

short~term rate

for t< k+1

1 1+it ~(k-t+) 1- (l+it)_(n_k)
1 - (A+i) 1 i, 141, i : x (1+g) (k~t+1)
Pymt_ = B * . X +
-1 -
t t i, 1+1t . l:l-'g* (1+it)(k t+1)
L 1+g
e
for k+l<t<n Pymt_ = B X —
t t-1 1 - (l+it) (n-t+1)
Pymtn = 1 X (1+E)
B, = B _; x (I+g) - Pymt,



Shared Appreciation Mortgage

i = mortgage rate X (1-d)
Pymt = By X ————3;———1;;
1 - (1+i)
Bt = Bt-l x (1+4r) - Pymt
At = (Vt—VO) X s
Dual Rate - Std
i = long~term rate
r = short-term rate

i
t
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i=

Pyme, = Byy ™

Pymt =3B _, % (1+r,)

td
]

B X (l+rt)- Pymt

t t-1 t

1- (1+it)'(n"t)
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