UC Berkeley
Fisher Center Working Papers

Title
A Real, Affordable Mortgage

Permalink
https://escholarship.org/uc/item/2bag66596

Authors

Peek, Joe
Wilcox, James A.

Publication Date
1990-12-01

Peer reviewed

eScholarship.org

Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2bq66596
https://escholarship.org
http://www.cdlib.org/

Institute of University of

n
| Iber Business and California at
l Economic Research Berkeley

CENTER FOR REAL ESTATE
- AND URBAN ECONOMICS

WORKING PAPER SERIES

WORKING PAPER NO. 90-183
A REAL, AFFORDABLE MORTGAGE
By

JOE PEEK
JAMES A. WILCOX

These papers are preliminary in nature:
their purpose is to stimulate discussion
and comment. Therefore, they are not to
be cited or quoted in any publication
without the express permission of the
author.

WALTER A. HAAS SCHOOL OF BUSINESS



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

The Center was established in 1950 to examine in depth a series
of major changes and issues involving urban land and real estate
" markets. - 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 Califor-

nia.

INSTITUTE OF BUSINESS AND ECONOMIC RESEARCH

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 problems of particular importance 1o California and
the Pacific Coast, but not to the exclusion of problems of wider

import.



A REAL, AFFORDABLE MORTGAGE

By

Joe Peek
Boston College

James A. Wilcox

Walter A. Haas School of Business
University of California at Berkeley

Working Paper #90-183

December 1990



A Real, Affordable Mortgage

Joe Peek and James A. HWilcox

Homeownership has long been a cherished American goal. Using various tax
and financial policies, governments at all levels have fostered homeownership

for decades. As a result, the homeownership rate rose steadily and strongly

from the 1940s through the 1970s.

But many now feel that their dream of homeownership has turned into a
nightmare. The National Association of Realtors estimates that the median
household income of potential first-time homebuyers is only about
three-quarters that required to afford the median-priced starter home. Those
who are éb]e to acquire homes often find that a painfully large part of their
income is initially devoted to housing expenses. As a consequence, the 1980s
was the first decade that the aggregate homeownership rate fell since the

Great Depression. Declines in homeownership rates were particularly large for

younger households.

The inability of millions of households to purchase what is deemed to be
reasonable housing has been termed the "affordability crisis" in housing. The
term "affordability™ typically refers to the cash flow burden of the mortgage
rather than the price of the house, being based on a comparison of the size of
the initial mortgage payment to the level of current homebuyer income. Thus,

while the amount of housing a household can "afford" does depend on house



prices, it also depends on household incomes and on housing finance conditions.

Since the 1930s, the dominant vehicle for financing home purchases has
been the long-term, fixed-rate mortgage (FRM). When it was introduced and in
the decades immediately thereafter, inflation over the 1ife of the mortgage
was expected to be negligible. In the absence of inflation, incomes tended to
rise quite slowly. This made the FRM a sensible way to finance
homeownership: the burden on the household budget of making payments remained

- relatively Tow and steady over the life of the mortgage.

But the level-payment feature is also what makes the FRM (and all other
existing mortgages in this country) ill-suited to a world where even a
moderate amount of .inflation is expected (and where some is unexpected). The
combination of inflation and level-payment mortgages is primarily responsible
for the housing affordability crisis.  Such mortgages impose an artificial
 constraint that prevents many households from purchasing houses of a quality
consistent with their lifetime income and consumption levels. The probiem is
that these households are constrained by the current cash flow burden of
Tevel-payment mortgages relative to their current income. They are
constrained in that they are either unable to purchase homes, able only to own
homes of a lower quality than their lifetime resources warrant, or'able to
- become homeowners only by devoting an unnecessarily large share of their
current incomes to make mortgage payments. It is not that the economic cost
of housing is “too high," that average fea] payments are "too high," or that
lifetime real %pcome is "too low," but that existing mortgage designs make the

real payment burden in the early years of the mortgage unnecessarily high. 1In



that sense, the problem is more accurately termed a “housing finance crisis."”

Fortunately, much of the crisis in housing not only arises from, but also
has a ready remedy in, housing finance. The solution will not réise incomes
or bring down house prices.] However, it can be expected to make housing
finance, and thus housing, more affordable for more families. The solution
does not require government subsidies; it can be undertaken entirely by the
private sector. The solution does not require concessions by financial
“institutions; it does 1ie in offering prospective homebuyers a fundamentally
~different and more sensible type of mortgage: the Price Level Adjusted

Mortgage.

The Price Level- Adjusted Mortgage (PLAM) represents a genuine and
substantial advance in housing finance. PLAMs rearrange the timing of the
mortgage payments so: that they are constant in real rather than nominal
terms. Rather than real payments being high at the beginning and low at the
end of the mortgage's life as with a standard level (nominal) payment
-mortgage, real payments on a PLAM are constant. ThuS, PLAMs can be offered
with payments that for several Yyears are substantially below those on
fixed-rate or adjustable-rate mortgages. Other things equal, this
rearrangement of the real payment burdén will allow more potential homebuyers
to qualify for mortgages. And for those who can qualify for standard
level-payment mortgages, adding PLAMs to the mortgage menu will allow them the
option of purchasing larger houses sooner or shifting some of the payment

burden into thg. future when their incomes are Tikely to be higher.



PLAMs are also likely to benefit mortgage originators, the construction
industry, pension funds, and savers. First, traditional lenders can avoid the
‘inflation risk associated with fixed-rate, level-payment mortgages. An added
benefit to borrowers of this reduced risk exposure is that lendefs should be
willing to provide PLAMs at a lower cost than for level-payment mortgages. In
addition, PLAMs are 1ikely to remain within reach of potential homebuyers even
when higher nominal interest rates put payments on traditional mortgages
“beyond their reach. This would likely smooth out the pattern over time of
-effective housing demand and mortgage originations, and therefore of house
prices and construction. Since defined-benefit pension plans' liabilities are
in effect tied to future inflation, regardiess of whether it had been
anticipated, PLAM's inflation-proof, fixed real rate of return would be
. beneficial to pension plans. A guaranteed real rate of return would be
attractive to many individual savers as well. Given the potential benefits to
~both Tenders and borrowers and the fact that this mortgage reduces the cost of
homeownership to about the same cost as renting, even for low-income
households, the PLAM may represent one of the most effective, private-sector

~~solutions to the homeownership problem millions now face.
I. Affordability and Homeownership

Homeownership is a key ingredient of the "American Dream." As former
President Reagan said, "Owning one's own home means far more than merely
having shelter. It is a concept deeply rooted in the hearts of our people,
for it carriesgyi;h it a whole constellation of values--family, neighborhood,

community, independence, self-reliance, citizenship, faith in our country and



its future."2 Because of this widely shared view, public policies have
-facilitated -homeownership since the 1930s. - Income tax policies have given
preferential treatment to homeowners through property tax and mortgage
interest deductions. By insuring and purchasing Tong-term mortgages,
government agencies have played an integral role in the development and

maturation of both primary and secondary mortgage markets.

Figure 1 shows the pattern of homeownership since the turn of the

..century. The aggregate homeownership rate showed no particular trend before

World War-II and the proportion of households that owned their home never
reached 50 percent. The homeownership rate then rose dramatically for the
next three decades. By 1980, it was over 65 percent, about one and one-half
times the rate before World War II. Over the past decade, however, the

3 Indeed, only the shifting age

aggregate homeownership rate has fallen.
distribution that resulted from the enormous number of baby boomers entering
the- typical homebuying ages kept the aggregate homeownership rate from falling

considerably during the 1980s.

Recent-movements in age—épecific homeownership rates are more

revealing. Although it rose for those over 65 years old, the homeownership
-rate for every other age group. fell over the past ten years. 'In general, the
younger the households, the more severe the decline in the rate. In fact, the
homeownership rates for those under 45 years old are lower now than they were
20 years ago. Figure 2 shows homeownership rates for households with heads
under 25 yearsiold and for those aged 25 to 34. By 1989, the ownership rate
for the under—ZSLgroup had declined by nearly 20 percent from its 1970 value



and by one-third from its 1980 peak. The declines for the 25-34 group over

the same .periods were 9 and 18 percent, respectively.

Figure 3 shows a measure of the expected real, after-tax total (or

4 The

"economic") costs that new homébuyers have faced since the mid-1960s.
economic cost consists of mortgage interest payments, utility costs,
maintenance and repair costs, property taxes, insurance, and the forgone
earnings on (opportunity costs of) the down payment, less the tax savings from
- homeownership and less the expected capital gains arising from a change in the
house price. The dashed line in Figure 3 shows this economic cost as a

percentage of the median income of married-couple renters aged 25 to 29, a key

group of potential first-time homebuyers.

Figure 3 suggests that the lower age-specific homeownership rates in the-
1980s compared to the 1970s correspond to the higher economic cost of
homeownership. Yet the decline in economic costs during the 1980s was
associated with a decline in homeownership rates for most age groups.
‘Furthermore, the decade-long decline in the economic costs of homeownership in
the 1970s brought virtually no increase in homeownership rates for younger age
groups until the end of the decade. And that temporary surge roughly
corresponded with a sharp rise in economic costs. This suggests that,
although economic cost may be an important influence on homeownership, it is

unlikely to be the only one.

Another factor that may affect the amount of housing that buyers demand is

~the imposition 6f financing constraints apart from that associated with



borrowers' expected lifetime resources. A prospective homebuyer faces two
-constraints set by lenders that 1imit the amount of the mortgage: minimum
down payment and maximum payment-to-income requirements. Potential homebuyers
may find themselves bound by either constraint. This article foéuses on the
latter constraint whereby level-payment mortgages inappropriately constrain
mortgage size, and thus the demand for housing, when even a modest amount of

inflation occurs.5

- Given the payment-to-income requirement imposed by lenders, one of the
most commonly used measures of the ability of prospective -buyers to "afford" a
home compares the (after-tax) cash-flow requirements of the associated
mortgage to the buyer's income. However, this cash cost ignores some aspects
of economic costs. In particular, it omits the forgone earnings on the down
payment and the capital gain (or loss) expected from changes in the price of
the house. Figure 3 plots the cash cost relative to the income of potential

first-time homebuyers as a solid line.

Until the Tate 1960s, the cash and economic costs of homeownership closely
tracked each other because the Tow expected inflation rate meant that expected
capital gains on houses were typically smaH.6 The divergence between the
~ economic and cash costs beginhing in the late 1960s corresponded with the
divergence between the financial circumstances of the "haves" and the "have
nots." The generally higher level of cash costs since the mid-1970s coincides
with the eventual decrease in homeownership rates. Those who already owned
homes in the 1%g0§‘benefited from the fall in the economic costs of

homeownership. ‘The higher cash costs, on the other hand, made it more



c¢ifficult for prospective buyers to qualify for mortgages commensurate with
- the economic cost of homeownership and their expected 1ifetime resources. In
this sense, prospective buyers were barred from homeownership by a borrowing,

or liquidity, constraint.7

The primary reason that interest rates have been higher since the late
1960s is higher inflation. By raising interest rates, inflation reduces the
amount that a homebuyer can borrow with a level-payment mortgage, whether

fixed or adjustable rate. This reflects lenders' practice of determining the

- 'maximum size of the mortgage obtainable based on the interest rate and the

homebuyer's income at the time of origination.8

Although “inflation affects them both, interest rates and income respond
very differently to:inflation, as Figure 4 indicates. The onset of inflation
tends to raise interest rates rather abruptly to a higher level. The
associated mortgage payments also step up and remain at the higher level. By
contrast, incomes, and prices of goods and services generally (including
rent), start from their original levels and begin, and continue, to rise.
Since payments are likely to have risen considerably more than income, the

maximum mortgage that can be "afforded" will be reduced.

To demonstrate how this happens, suppose that at a zero inflation rate, a
homebuyer earning gross monthly income of $2,148 borrows $100,000 with a
30-year, 5 percent, fixed-rate mortgage. The monthly payments of $537 imply a
25 percent payg;ngjto-income ratio, as long as income does not change. Now

suppose that the#inflation rate and the mortgage interest rate each rise by 5



percentage points, thereby leaving the real interest rate unchanged.9 (Note
“:that.-a 5 percentage point increase in both inflation and interest rates
approximates actual changes since the 1950s.) A $100,000, 10 percent, 30-year
mortgage requires monthly payments at a level of $878 for the entire term of
the mortgage. Even though the real interest rate and thus the real cost of

housing remain unchanged, mortgage payments are 64 percent higher.]O

Inf]ation would affect income as well, but in a very different way.

. Figure 4 shows that monthly income gradually and continually rises from its
~initial level of $2,148.  One year after the 5 percent inflation began, the
borrowers' monthly income would be $2,255 (= $2,148 x 1.05). The borrower is
now faced with the predicament that mortgage payments have risen 64 percent
while incomes<have\on1y risen 5 percent. Housing expenses as a share of the
household budget have risen more than 50 percent. Presuming no increase in
real income, the continuing .5 percent inflation will raise income by 5 percent
each year. With the mortgage payment remaining constant at $878, the
payment-to-income ratio will slowly decline from nearly 40 percent to only 10
percent over the 1ife of the mortgage. This pattern of the initial heavy
burden of mortgage payments being eased by rising incomes associated with

inflation is familiar to those who have had mortgages during the past 25 years.

Although these 10-percent mortgage payments represent the same average
share of income over the 1ife of the mortgage as in the zero-inflation, 5-
percent mortgage case, it is the large initial payments that pose an
unnecessarily %gayy cash flow burden. It would not be correct to infer that

this problem can’ be overcome by waiting. It cannot. A potential homebuyer



who waited the ten-plus years required for income to “catch up" to the 64
percent higher mortgage payments would find that payments had risen even
further (by about as much as incomes), not because of higher mortgage rates,

but because house prices rose over time due to inflation.

Figure 4 does provide a hint as to the solution to the problem of high
initial payments: arrange payments to fit homebuyers' ability to pay.
Prospective homebuyers often find that they cannot nearly afford housing of
‘the calibre that they rent. How can they afford the rent? A principal reason
is that rent payments are not level over time, but tend to rise with the
general levels of prices and incomes. For it is no coincidence that a
"crisis" has developed during a time of inflation (a general escalation of
prices and incomes), with FRM payments being the only important part of

household expenses that does not rise with the overall price level.

- The borrowing constraint hypothesis helps explain why the rise in
homeownership rates in the 1970s slowed more for younger households than for
older households. * Younger households tend to have 1hcomes that are lower
relative to other households and lower relative to the incomes that they
reasonably expect for themselves in the future. When lenders apply the same
 lending criteria without regard to borrowers' ages, the young are more 1ikeiy

1 Second, higher interest rates directly

to be "1iquidity constrained."
affect homebuyers, as opposed to homeowners. Since older households are more
likely to own homes already, relatively fewer of them will seek new
financing. Ing;egses in interest rates then are likely to inappropriately

constrain the young more severely.
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These characteristics contribute to the following notable features of the
~housing market when inflation occurs. First, homeownership rates seem to
respond significantly to the purely cash flow, "non-economic" aspects of
costs. The sharp increase in the mortgage interest rate was thé dominant
factor in the dramatic increase in cash costs shown in Figure 3. Nominal
interest rate increases, however, especially in the 1970s, have often
coincided with decreases in expected real interest rates, and therefore should
have been associated with increased demand for homeownership. Though economic
~costs -halved during the 1970s, homeownership.rates rose only slightly.
“Increases were smallest for young households, the group more likely to be

borrowing-constrained.

Second, a pervasive "moving up" phenomenon occurs in real estate markets.
Only a few years after struggling to get into and beginning to make payments
.-oh their first home, their rising incomes allow homeowners to borrow more and
thereby consume housing more in line with their lifetime resources and
tastes. This "moving up" in mortgage size and house quality involves

- substantial pecuniary and non-pecuniary costs. Nonetheless, it often happens
several times in a lifetime, even in the absence of any significant revision

of lifetime earnings prospects.

Table 1 displays some of the factors that affected homeownership
"affordability” over the past quarter-century. Column 3 shows that, while
house prices have risen markedly, they have not greatly outstripped the rise
in incomes ofsgotential first-time homebuyer‘s.]2 Over the entire 1965-89

period, the ratio of house prices to incomes rose by less than 3 percent.
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Measured from 1970 to 1989, however, the increase is much larger: 24 percent.
Column 5 shows the monthly mortgage payment required on a 10 percent down,
30-year mortgage based on the house prices in column 1 and the mortgage rates
in column 4. Column 6 shows the corresponding payment-to-income.ratio. That
ratio rose slightly in the late 1960s, nearly doubled between 1970 and 1980,

and then receded.

Columns 8 and 9 assign the change in the payment-to-income ratio in column
7-to its determinants: the change:in the market, or nominal, mortgage interest
rate and the change in the ratio of house prices to incomes. Between 1965 and
1975, interest rates rose enough to raise the payment—tofincome ratio even
though house prices rose less than incomes. Between 1975 and 1980, the
price-to-income ratio and interest rate increases combined to raise the
payment-to-income ratio by two-thirds. Since 1980, the price-to-income ratio
has fallen nearly to its 1965 level, while interest rates have remained
historically high. Thus, the higher interest rate accounts for almost all of

the 56 percent increase in the payment-to-income ratio since the mid-1960s.
II. “For Everything There is a Season . . . "

 The level-payment mortgage was nqt designed for a world with inflation and
it is not well suited to it. When inflation was low and steady enough to be
negligible, the long-term, fixed-rate mortgage (FRM) was a sensible instrument
for borrowers and lenders alike. In the absence of inflation, the level
payments of an;FRM allowed borrowers to spread evenly over time the real

burden of housing expenses.

-12-



Inflation erodes this principal attraction of level-payment mortgages.
Figure 5.shows the pattern of the real, or price-level-adjusted, levels of
monthly payments on $100,000 FRMs. These payments are shown for inflation
rates of 0, 5, and 10 percent and for mortgage rates of 5, 10, dnd 15
percent. The real rate of interest is 5 percent, and thus the real payment on
average over the 1ife of the loan is the same for each inflation rate

13

scenario. Figure 5 shows the important, real difference that inflation

does make, even when real interest rates and thus the average real burden of

.- mortgage payments: is.unchanged: . the higher the.inflation rate that is

incorporated into mortgage rates, the higher the real burden of initial
payments. The 5 percent mortgage entails a monthly payment of $537, which is
level in real as well . as in nominal terms over the life of the mortgage when
the inflation rate is zero. The 10 percent mortgage associated with a 5

~ percent inflation rate has an initial monthly payment of $878. . In real terms,
~.its payments will fall by 5 percent each year; they "tilt" down as shown in

Figure 5. The 15 percent mortgage has payments of $1,264 per month.

~ ‘Although these payments will erode over time in fea] terms due to
inflation, the payments in the early years are very burdensome. At the
beginning of the mortgage, the real burden of the payments is fully 235
percent of that in the zero inflation case. In fact, those payments are so
burdensome that typically both borrower and lender respond by reducing the
size of the mortgage, even though the real borrowing cost over the 1ife of the
mortgage would be no different than in the zero inflation, 5 percent mortgage

case. &
g -
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Given the typical upward tilt in household real income, especially for
.younger households, this seems a particularly badly arranged state of
financial affairs: when family real income is lower, real mortgage payments
are higher. And the higher the inflation rate, and therefore thé steeper the
upward trend in household dollar income, the more burdensome are the initial

years' payments.

When inflation is widely anticipated, lenders and borrowers reasonably
-expect incomes, and the ability to make mortgage payments, to rise with the
overall level of prices. This is especially true for young, potential
homebuyers since, on average, real incomes rise over most of one's working
life. Thus, the young reasonably anticipate future income that not only keeps
- pace with, but that grows faster than, the overall level of prices. Their
initially low, but rising, ability to pay is particularly badly matched to

constant, fixed-rate mortgage pa.yments.]4

Those higher real costs in the early years of the mortgage are balanced by
.. lower real costs later on. The higher real payments}in the early years
brought on by inflation also mean that the real value of the remaining
principal falls faster the higher the inflation rate, as shown in Figure 6.
Thus in real terms, inflation forces FRM borrowers to accelerate théir
repayment of the loan. "Forced" because borrowers can always choose shorter
mortgage terms if they want faster repayment and are willing to make larger
payments. Most do not. Most choose longer terms to reduce payments. Our
concern is notgfqg those who can and do make larger payments than fenders

insist on, but for those who are not currently in a position to overcome the
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effects of inflation that operate through level-payment mortgages. That is,
‘those ‘unable to Teap: the underwriting hurdie placed in the path to

homeownership by level-payment mortgages in an inflationary environment.

Another way to see the real effects of inflation is to calculate the
reduction in the size of the mortgage that inflation produces. Suppose
lenders cap the size of the mortgage they are willing to originate by setting
a ceiling of 25 percent on the implied mortgage payment-to-income ratio.]5
What does this mean for a household with an annual income of $30,000? It can
borrow $116,426 when the inflation rate is zero. At 5 percent inflation, the
resulting 10 percent. mortgage rate and payment-to-income ceiling limit the
mortgage to $71,219. Thus, even at 5 percent inflation, the household faces a
borrowing 1imit that is 39 percent below the zero inflation case. And at 10
percent inflation gnd a 15 percent mortgage interest rate, only $49,429 can be

borrowed.

Payment-to-income requirements could rise and fall somewhat with
inflation, but that would not solve the. fundamental problem. -In practice, it
is the real size of the mortgages originated that changes. This change is
also a reflection of the borrower's self-imposition of a reduced borrowing
level when'only Tevel-payment mortgages are available. Even if borrowers and
Tenders agree that higher inflation alone should not reduce real borrowing,
the higher real initial mortgage payments leave less real cash flow for other
household purchases early in the term of the mortgage. It is not that the
economic cost.§s high, that average real payments are high, or that lifetime

real income is fow, but that the real burden of mortgage payments in the early

-15-~



years has been raised. Thus, inflation removes one of the primary benefits of
~credit generally, and of the long-term mortgage in particular: the
distribution of the costs over time in order to more closely parallel the
flows of housing services and borrower incomes, thereby making hbmeownership

more affordable.]6

The "tilt" problem with FRMs in an inflationary environment has long been
recognized (for example, Poole 1972; Lessard and Modigliani 1975; Cohn and
Fischer 1975). 1In practice, one . response to higher inflation and nominal
interest rates has been to extend the maturity of mortgages. Though that does
not remove the "tilt," longer mortgage terms do reduce the real payment burden
in the early years. Another response has been to ease qualification standards
by raising payment-to-income ceilings. This allows borrowers to qualify for
larger loans, but only at even higher payment levels and thus even heavier

initial payment burdens.

-Alternative mortgage instruments have been developed to generate lower
+initial payments. ' The most popular innovation has been adjustable (or
variable) rate mortgages (ARMs). The attraction of ARMs is that on average
their interest rate is lower. Borrowers pay for that lower rate by takfng on

17

interest rate risk. However, since ARM rates are based on nominal rather

. than real interest rates, they still do not eliminate the fundamental problem

- that the initial real payments are raised substantially by even low rates of
inflation.
és"ﬁ,

The graduatéd payment mortgage (GPM) addresses the tilt problem by

16~



offering lower, but rising, initial payments, and higher level payments later
~:on. ~With constant inflation, a GPM whose payments are set to rise at the
~inflation rate over the entire 1ife of the mortgage would have constant real
payments. In theory, the tilt would be eliminated if payment inéreases were
at a rate equal to the average inflation rate over the 1ife of the mortgage.
In practice, that has not happened. The average inflation rate has proven
difficult to predict. Furthermore, GPMs have been structured with fairly
steep graduation (paymeﬁt increase) schedules that span only the first few

- years. of the mortgage term. This prevents GPM payment schedules from

achieving the equal and smooth burden of the zero inflation case.
III. Price Level Adjusted Mortgages

Price Level Adjusted Mortgages (PLAMs) are loﬁg-term, fully amortizing
mortgages whose monthly payments are constant in real, or price-level-adjusted
terms. Borrowers pay and savers earn a known, constant, real rate of
interest. The mechanics of the PLAM are quite simple. At the end of each
period, both the nominal payment and the nominal 1oah balance outstanding are

increased by the increase in the price'level during the period.

The payment pattern over time of the PLAM differs fundamentally from all
-other existing mortgages. The way in which it differs is its chief
advantage: typically, PLAM payments start much lower than fixed-rate (or
adjustable rate) mortgage payments and remain considerably below them for a
number of year;g‘yAlthough dollar PLAM payments are expected to rise

eventually above fixed-rate mortgage payments, in real terms they remain low

-17-



znd constant. Thus, the PLAM allows a rearranging of payments to fit the
financial circumstances of homebuyers. It allows nominal payments to be
tilted upward in a fashion similar to the way that nominal household income
tilts upward. Even if a household's income grows no faster than the general
price level, the payment-to-income ratio (the payment burden) does not rise.
If inflation turns out to be higher or lower than originally expected,
payments still track.the overall cost of living and the real rate paid is the:

same as originally agreed.

When the price level is constant, the PLAM is equivalent to an FRM. 1In
this case, inflation is zero and the primary deficiency of FRMs vanishes. The
important difference with PLAMs is that inflation does not affect the pattern
of real payments. Rather than 1ifting all payments equally, inflation raises
payments over time only to the extent that prices rise, thereby leaving real
payments constant. Thus, PLAM payments start at the low level that zero
inflation would bring FRM payments to, and rise the same as the typical prices

households pay for goods and services.

Tables 2 and 3 present a comparison of conventional fixed-rate and PLAM
mortgages. The tables show the pattern over time of payments, the remaining

18 In each

principal, the loan-to-value ratio, and the homeowner's equity.
table, a $100,000 mortgage and a 10 percent down payment are used to purchase
a $111,111 house. The general price level and the level of house prices are
assumed to rise 5 percent each year. The real FRM interest rate is 5 percent

19

(10 percent legs 5 percent inflation). The PLAM rate is 4 percent. In

Table 2, data for a 10 percent, 30-year fixed-rate mortgage are shown. 1In

-18-



Table 3, data for a real 4 percent, 20-year PLAM are shown.

Table 2 shows that constant monthly payments of $884 for 30 years are
required to service the fixed-rate mortgage loan. Table 3 shows that the
first-year PLAM payment is only $644, 25 percent less than the FRM payment
- despite the PLAM's 10 year shorter length. Because in this example the cost
of living is assumed to rise 5 percent each year, so do PLAM payments. Thus,
the second-year payment is 1.05 times that for year 1: $676 = 1.05 x $644.
The third-year payment is.1.05 times that for year 2: $710 = 1.05 x $676.

- The real, or price-level-adjusted, payment is constant for the entire life of

the Toan at $644. Different assumptions about the real interest rate, term to
maturity, down payment, and inflation will affect some of these magnitudes for
a PLAM. Regardless, the loan is fully amortizing, payments rise no faster and
no slower than the'overall cost of living, and the real balance of the

mortgage loan falls with each payment.

While a PLAM can ease one of the two major financing constraints on
-affordability, the payment-to-income ratio, it does hot'address~the-other, the
down payment constraint. To fhe extent that lenders perceive PLAMs as being
more risky because of the potential for higher loan-to-value ratios in the
'early-years of the mortgage term, they may require larger down payments. For
- "move-up" buyers who have accrued capital gains on their previous home, the
down payment problem is much less likely to be a binding constraint. For
those facing a binding down payment constraint, mortgage insurance may
substitute forga higher down payment. While this will raise the monthly

payment somewhat until the loan-to-value ratio declines sufficiently to
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aiscontinue insurance coverage, the initial payments including the insurance

premium will still be well below those on the corresponding noninsured FRM.
IV. Benefits and Costs of PLAMs

PLAMs can be expected to have a number of advantages: lower initial
payments, larger origination amounts, less payment shock, and lower interest

costs.

~An earlier example showed how the initial payments on the 20-year PLAM
could be more than 25 percent lower than on the 30-year FRM. Or, for the same
initial payment required for an FRM, a household could obtain a 25 percent
larger PLAM. Most borrowers would probably choose a point in between, with a
larger mortgage (and house) and a lower payment-to-income ceiling, thereby
reducing the financial pressure on the remainder of the household budget. By
allowing. first-time homebuyers to obtain more expensive homes, the number of
lifetime moves per household, and the transaction costs associated with them,

. could be reduced.

And, unlike an ARM (especially of the teaser type), this increased

~ borrowing capacity is highly unlikely to subject the borrower to dramatic
payment shock. ARM payments are tied to nominal interest rates, and therefore
may change substantially when the expected inflation rate rises. PLAM
payments cannot go up or down any more than the average price of what
households typ&;;}ly buy. In that regard, real PLAM payments can be expected

to fluctuate less than real rents, for example.
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PLAMs are also likely to entail lower real borrowing costs for two
reasons. PLAMs allow both borrowers and lenders to avoid the gamble on
long-term inflation that they now take, however unwittingly, by setting
payments on the basis of actual, rather than expected, circumstahces. Thus,
the borrower no longer pays an inflation risk premium. Second, PLAMs are much
less likely to be prepaid. Prepayments are affected by the relation of the
interest rate on outstanding mortgages relative to the currently prevailing
rate. PLAMs lock in a real, as opposed to a nominal, interest rate. Since
 long-term interest rates vary relatively little compared to nominal, or

market, interest rates, PLAM prepayments are much less likely to occur.

'PLAMs entail more risks to the borrower than do fixed-rate mortgages, but
are likely to involve fewer risks than do ARMs. While FRMs allocate all
interest rate risk to lenders, uncapped ARMs shift it all to borrowers. If
.interest rate adjustments are. capped, as is the case today with most ARMs,
borrowers absorb the risk of interest rate fluctuations within the caps and
lenders absorb the risk of interest rates exceeding the caps. PLAMs also
distribute the interest rate risk between borrowers and lenders. Real
interest rate risk is borne by lenders and the inflation risk by borrowers.
Because wages and salaries tend to rise with, and normally faster than, the
. general price level, homeowners seem to be well positioned to handle the |

inflation risk in PLAMs.
PLAM payments are fixed in real terms. Future payments depend on the

future level ogfpnices and therefore cannot be known ahead of time. Nor can

income. The risk to borrowers is not that payments will rise, but that they
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will rise faster than incomes. In practice, incomes and the general price

" Tevel track each other fairly closely. Incomes and the level of nominal
interest rates do not. This makes PLAM risks for borrowers considerably
smaller than those of ARMs. Although an individual borrower has no guarantee
that income will keep up with the general price level, even a gradual erosion
in real income will not have a dramatic effect on the payment-to-income
ratio. Suppose one's real income were to fall at 2 percent per year for ten

straight years. This would represent a truly extraordinary long-term income.

.. decline. -Even so,-under.such a scenario'a payment-to-income ratio that was

initially 25 percent would still be less than 31 percent at the end of the 10
year period. To put this in perspective, note that this is a much smaller
- increase in the payment-to-income ratio than experienced by an ARM borrower

with a 2 percentage point teaser that vanishes after one year.

The outcomes associated with PLAMs need to be evaluated in 1ight of the
alternatives. MWhile the Tikelihood of the PLAM payment burden increasing is
less than that for an ARM, it is greater than for an FRM. But many potential
““homebuyers find the FRM to be-anirrelevant alternative. When the choice is
to become a PLAM borrower or to remain a renter, there may be similar (or even
less) risk with PLAMs than with rent payments. Rents do not remain constant.
They rise, on average, with the general price 1evé1, as does virtually
everything else in the household budget. In fact, as can be seen in Figure 7,
FRM payments are about the only category in a household's budget whose cost

remains constant.

e

The positive correlations of PLAM payments, incomes and house prices are

~22-



apparent in Figure 7. They closely track the general price level. It is
_-.their .ratios ‘to the price level, or real values, that tend to be stable over
time. Although relative price changes do occur, in the long run real shifts
tend to be reversed much more than nominal ones. Thus, changes in

. payment-to-income ratios would; for the most part, be of relatively short
duration, although supply shocks that result in a reduction in the real wage,

such as sharp increases in oil prices, could present a problem.

Of .course, borrower-specific income shocks can. cause payment
- difficulties. But such problems are not specific to PLAMs. Those who become
unemployed, for example, often have problems making mortgage payments whether

on a PLAM, an ARM, or an FRM (or, for that matter, rent).

The loan-to-value ratio is the key determinant of defaults. If the

~ loan-to-value ratio rises abové unity, the loan is no:longer fully secured and
“the borrower may have enough incentive to default. Lower initial payments
mean that the equity for a PLAM borrower will build more slowly. HWith a
fixed-rate mortgage, most defaults occur within the first three or four years,
“while the loan-to-value ratio is still high. As the years pass, house price
appreciation and loan amortization can add substantially to the homeowner's
equity. If house prices move proportionately with the general level of
‘prices, the PLAM's loan-to-value ratio will continually fall. If house prices
rise more slowly, the loan-to-value ratio will not fall as fast, and may

rise. Still, it will take a substantial and sustained fall in real house
prices to over%pmg,the effects of real amortization on the loan-to value

ratio. Table 4repeats the Table 3 scenario with one difference: nominal
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house prices remain constant causing real house prices to decline 5 percent
~each year. Even with such a dramatic, sustained decline in relative house

prices, the loan-to-value ratio of the PLAM never exceeds 94 percent.

Higher down payments or shorter maturities can reduce PLAM default risk to
approximately that of FRMs. Figure 8 shows the loan-to-value ratios for a
30-year, 10 percent down. payment FRM and a 20-year, 20 percent down payment
'PLAM in an -environment where both house prices and the general price level are
~:rising at'5 percent per year. There the PLAM:loan-to-value ratio, and thus
default risk, is always below that for the FRM. If house prices remain
constant while the general price 1eve15rises at a 5 percent rate, real house
prices collapse, falling 62 percent in real terms over the 20 year term of the
PLAM. Even so, as shown in Figure 8, the PLAM loan-to-value ratio reaches a
maximum of 84 percent, still well below the initial 90 percent ratio of the

"FRM.

Although PLAMs help lenders avoid the inflation risk, they still must face
real ‘interest rate risk. This risk could be reduced if lenders issue Price
Level Adjusted Deposits (PLADs). Even so, they will have a maturity mismatch
if their deposits are short-term and their PLAMs are long-term. Because PLAM
payments are not front-loaded 1ike FRM payments, the duration (average life)
~of a PLAM is longer than that of an FRM of the same term, aggravating the
maturity mismatch problems faced by financial intermediaries with short-term
liabilities. 1In addition, the expected duration of a PLAM is lengthened
further since,gasﬂdiscussed above, a PLAM is less likely to prepay than an FRM.
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PLAM lenders will also face a cash flow, or liquidity, risk, especially
-during the transition of their mortgage portfolio from FRMs and ARMs to

PLAMs. As the FRMs in the lender's portfolio age, the front-loaded pattern in
their payments becomes a problem when they are replaced with the~evenly loaded
payment stream of PLAMs. Even after the transition, lenders that rely on
short-term nominal deposits will be squeezed when the expected inflation rate
increases. The nominal interest rates paid on deposits jump immediately, yet
the nominal payments on their PLAM assets rise only gradually over time as the
. price Tevel actually rises. In a sense, the "tilt" problem has been shifted

from the borrower to the lender.

The tax treatment of PLAM interest compounds the cash flow problems for
Tenders. HWhile the borrower is allowed to deduct the entire PLAM payment
- until the mortgage balance declines below the initial loan amount, lenders are
taxed on the entire accrued interest (interest payment plus negative
amortization), even though this substantially exceeds their cash receipts in

the early years of a PLAM.
V. The Market for PLAMs: Back to the Future

‘Why have PLAMs not yet appeared in the United States? It is Qenera]]y not
possible to know with certainty why a specific, known product has not yet
surfaced or succeeded. Business history is replete with examples of products
that succeeded only after previous unsuccessful attempts or succeeded only
after having bgenfre-introduced after a substantial time had elapsed. The

elements of change and timing should not be underestimated in this regard. To
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give a familiar example, diet beer was a product failure, in the sense that it
~~was introduced, promoted, and proved unprofitable. “Lite" beer, which seems
- no different in substance from diet beer, has been an equally resounding

success.

Price-level adjustments in financial arrangements other than mortgages are
now generally more widespread than in previous decades. But few of them arose

quickly in response to inflation. Indexing of social security benefits began

. in . the mid-1970s. ' Indexing of income tax brackets began in the mid-1980s.

Commercial leases that specify payments as a percentage of sales are
effectively indexed to the price level (as well as other factors) and became
common only after inflation had continued for some years. Financing
commercial or rental property with PLAMs would help match such lease or rental
cash flows, thereby drastically reducing the negative cash flow that is common

in the early years of such projects.

Closer to the topic at hand is the example of home equity loans. 1In their
previous incarnation as "second mortgages," home'equity loans were neither
widely used nor particularly well regarded. That product was anything but
glamorous. By the end of the 1980s, the size and image of that market had
changed. Several reasons can be offered,for the current popularity of home
equity loans, but some are especié]ly instructive with regard to mortgage
design and to PLAMs in particular. First, homeowners now appear to have much
less resistance to negative amortization, that is, an increase in the mortgage
balance remain&ng, than had been presumed. Second, many, having become

homeowners, wi]fingly slow the repayment of their mortgage debt in order to
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have more access to cash. By lowering payments for several years, PLAMs do

this automatically.

PLAMs do exist. They exist in countries with economic circuﬁstances and
financial markets and institutional arrangements much 1ike those of the United
States, as well as in countries with substantially higher inflation rates. 1In
the United Kingdom, the central government issues price-level-adjusted bonds,
in addition to bonds that do not guarantee inflation protection. PLAMs exist
in Canada, Australia, Brazil, Colombia, Paraguay, Peru, and Finland. The
~ World Bank has helped introduce PLAMs in Mexico, Argentina, Chile, Ecuador,

20

Ghana, and Turkey. PLAMs are the only form of mdrtgage available in

Israel. And Hungary may soon join the 1ist of PLAM countries.

‘Why don't PLAMs exist in the United States? ‘Until recently, there has
been considerable uncertainty about whether and how various tax laws, interest
rate ceiling, and disclosure rules and regulations might apply to PLAMs. Now

- various agencies of the federal government have published tax rulings and
..~other: regulations involving disclosure, rate caps,mahd other mortgage features
that pertain to PLAMs. The stumbling blocks posed by these uncertainties have

now been pushed aside.

Other reasons are sometimes given for the absence of PLAMs in the United
States. One is that homeowners prefer not to have negative amortization.
PLAMs do not allow for negative amortization in real terms, though it may well
occur in do]]agrtgrms; Most homeowners who refinance their homes do choose to

raise the remaiﬁﬁng balance. Home equity loans also effectively raise the
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amount that a home is mortgaged. Many adjustable rate mortgages permit the

- outstanding balance in dollar terms and in real terms to rise above its

current and even its origina] balance. - In fact, most of those mortgages have
a clause that requires the mortgage payment to be raised above the Tevel
otherwise dictated by the level of interest rates if the remaining balance
comes to exceed 125 percent of the original balance. Last, though many may
.prefer not to have negative amortization, many would-be and current homeowners
would willingly choose the PLAM amortization schedule in order to be able to
more easily afford: homeownership. Thus, the possibility of negative
~amortization probably should no longer be regarded as a major deterrent to

PLAMs.

Nor is the argument compelling that the uncertainty of future prices, and
therefore mortgage payments, prevents the PLAM market from being viable. 1In
the current economic life of renters, for example, probably not a single
important item exists whose future price can be known with much certainty. By

design, PLAM payments track the average cost of living. They cannot go up

. .-more (or less) than that. That is more certainty.than\can be attached to

prices for food, medical care, transportation, or indeed, to rent. 1In
practice, increases in income levels tend to track, and somewhat exceed,
increases in the aggregate price level. Thus, a PLAM is likely to deliver
less "payment shock" than do ARMs. It is, of course, true that an FRM
delivers the most certain dollar payment requirement, but FRMs are

unsatisfactory on other counts.

7o

Through thefﬁid-IQSOS, an era with little inflation, mortgages with 4 1/2
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to 5 1/2 percent interest rates and maturities of 20 years were common.Z]

. In the current economic. environment, PLAMs might well be similarly

structured. A viable PLAM for the 1990s might have the following
characteristics: a 4 percent real interest rate, a 20-year term,.ZO percent
initial payment-to-income ceiling, and a 20 percent down payment (the

420/20/20 PLAM").22

Why anticipate a 4 percent real interest rate for the PLAM? Comparison of
recent .FRM:.interest rates (about 10 percent) and the expected 10-year average
inflation rates (about 4 1/2 percent) suggests a 5 1/2 percent real interest
rate for recently originated FRMs.23 That 5 1/2 percent FRM real rate may
contain a prepayment premium about 1 full percentage point above that PLAMs
would carry (see, for example, Hendershott and Buser 1984; Handorf and Sachlis
1990, Woodward 1990). PLAM borrowers could probably save at least another
full percentage point through a lower:inflation risk premium (see, for
- example, Sharplin and Mabry 1982). Thus, 1 1/2 percentage points appears to
be a conservative estimate of the reduction in the real interest rate achieved

by going from FRMs to PLAMs.24

To a large degree, the easing of FRM qualification criteria over the past
. two decades represents attempts to avoid the distorting effects of inflation
~on-level-payment mortgages. Payment-to-income ceilings were typically 20
percent before inflation became a consideration, but were raised to 25 and
then to 28 percent, and have sometimes -gone considerably higher (see McCulloch
1986). PLAMs grewlike1y to be underwritten with qualification criteria more

like those obsered in the pre-inflation era since inflation cannot be
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expected to reduce the payment-to-income or loan-to-value ratios.

Similarly, as nominal interest rates rose in response to higher inflation,
the maturity of the typical FRM lengthened as borrowers sought tb reduce the
real cash-flow burden of initial payments (Figure 9). Since PLAMs remove this
incentive, many borrowers are likely to find that they need not stretch the

mortgage term beyond 20 years.

When PLAMs are issued in the United States, who will hold them? The most
natural owners of PLAM assets are those institutions that have, in effect,

25 In fact,

inflation-indexed liabilities: defined-benefit pension plans.
the price-level-adjusted bonds issued by the government of the United Kingdom
are typically held by pension funds and insurance companies, although they
can, of course, be held by individuals as inflation-proof investments.
Cash-flow considerations and some aspects of income tax regulations make it
unlikely that PLAMs will be held by banks, thrifts, or other originators. The

ability to originate and then sell such mortgages would have even more appeal

to originators at a time when :concern about capital is so prevalent.

Pension plans, on the other hand, do not face the same income tax
considerations. Nor, importantly;-do they face the same cash flow
considerations as deposit intermediaries. By holding the appropriate share of
their portfolios in PLAMs, defined benefit pension plans, being effectively
inflation indexed, could not only increase the long-run inflation protection
offered to the%:~members but, at the same time, reduce the inflation-risk that

the plan sponsbfﬁ now bear.
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This would simultaneously address the problems caused by inflation for
potential first-time home buyers and for those retired individuals who rely on
“private-sector pensions. The combination of PLAMs and indexed pensions would
remove both the real mortgage payment "tilt" and the real privaté pension
benefit "tilt," helping individuals during the most vulnerable parts of their
lifetimes, when they are very young and very old. At the same time, this
combination would not involve a financial intermediary taking on substantial

inflation risk by offering only PLAMs or only indexed pensions and annuities.
VI. Conclusions

In spite of two decades of non-negligible inflation, financial markets
have adapted to it only partially. Rather than directly addressing the
distortions brought on by inflation, they have made approximate, indirect, and
~incomplete adjustments. Economists have long advocated a more direct,

- effective, and simple response to the reality of a rising price level: the
Price Level Adjusted Mortgage. PLAMs eliminate the unintentional, but all too
real, pain of inflation. They do so by tailoring moftgage payments more
closely to the ability to pay. 1In this way they eliminate the underwriting
hurdle placed in the paths of potential homebuyers by level-payment mortgages

in an inflationary environment.

Public policy might usefully support the initiation of a market in PLAMs,
but on economic grounds alone no compelling case can be made for a
1ong—standing_govgrnment commitment to PLAMs. In that sense, however, the

opportunity to “jump start" the market represents an attractive use of public
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policy, much as that implemented much earlier with the introduction of
long-term fixed-rate mortgages. Public policy could act as a catalyst for
innovation and improvement without taking on an uncertain commitment. The
public sector could “"declare victory and withdraw" once a suffic%ent push
toward development of the PLAM market had been achieved. If PLAMs then do not

pass the market test, further involvement may not be justified.

This start could be accomplished in various ways. The federal government
might agree to provide, for-a pre-specified period, actuarially appropriate
mortgage‘insurance.' Or, as it has done with a program called the “Reverse
Annuity Mortgage," it could run a demonstration project to provide information
to the private sector. Such stimulation could also be expected to lead to
development of a secondary market in PLAMs. Since the originators and the
ultimate PLAM lenders are unlikely to be the samé entities, a secondary market

is -especially attractive, and quite likely necessary.

The introduction of PLAMs can simultaneously help people during the
financially most vulnerable times of their lives: when they are young and when
they are not-so-young. PLAMs put more housing within the reach of more
families of all ages. Young families are especially likely to benefit from
this advance. But PLAMs can also benefit the not-so-young. PLAMs make
available an inflation-proof asset for pension funds and other saving
institutions and thereby make it feasible for them to offer completely
inflation-proof benefits and savings plans. Pension plan members, including
those who 1ook§fqrward to retirement benefits as well as those already

retired, can gafn from this development. In this regard, PLAMs preserve the
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ability of the young to provide themselves with appropriate housing and

. -retirement saving options, just as the indexing of Social Security benefits

safeguards the living standards of the old. Given our public policy of
protecting older Americans from the adverse effects of inflation; it may be

time to offer equal protection to younger Americans.
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Footnotes

]In fact, by opening the housing market to many households previously

excluded based on current cash flow: requirements, housing demand would be

increased. Thus house prices would likely rise somewhat.

( 2Quoted in The Report of the President's Commission on Housing, page 71.

3Homeownership rates really understate the severity of the problem in that
they only measure "attainability," that is, whether or not a household has
been able to attain homeowner status. Many households that are able to
purchase homes are restricted to buying lower—quaTity houses than their
lifetime incomes warrant. They then face extremely heavy cash flow payment
burdens. during the early years of the mortgage term and face transactions
costs as they buy and sell a sequence of homes}and gradually raise the quality
of their housing to a level consistent with their 1ifetime resources.

“This ebonomic cost measure and the cash cost measure discussed later are

based on data contained in The State of the Nation's Housing 1990, Table A-1.

5In the text, FRM refers to a long-term, level-payment, fixed-rate

mortgage. An adjustable rate mortgage can, in a sense, be thought of as a
very short-term, level-payment, fixed-rate mortgage. Our arguments regarding
the unsuitabilgxxgof the FRM during inflationary periods apply equally well to
ARMs since théyf'too, base their payments on nominal interest rates and -are

mortgages whose payments are expected typically to fluctuate around an
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unchanging level.

6Survey measures of the expected inflation rate show it to have been fairly
low and steady until the Tate 1960s. . One reason for this was thét actual
inflatidn had been low and steady. The low level of long-term nominal
interest rates also suggests that expected longer-term inflation was low, as

was the inflation risk premium.

'ZThough economics- always: focuses on-action subject to constraints, this
particular liquidity constraint is one that operates in addition to economic
considerations. In the case at hand, it arises as an unintentional or
unrecognized effect. In that sense, it is an artificial constraint caused by
the use of a financing instrument not well-suited to the (inflationary)

- environment. See, for example, Wilcox (1989).

8In choosing ceilings, lenders may make some allowance for increases in
incomes and the resulting declines in the payment-to-income ratio that can be

expected as careers (and inflation) continue.

9Technica]ly, the relationship between the nominal (i) and real (r) interest
rates is (1 + r) = (1 + 1)/(1 + ), where v is the inflation rate. Thus,
i=r+ w4+ rr. The interaction term, rw, is typically ignored, being

of second-order magnitude. Similarly, the expected real rate is equal to the
nominal rate less the expected inflation rate. He also ignore income tax
,chnsiderationsgfog,the time being, though they are. likely to be relevant in

practice. See, for example, Peek and Wilcox (1984).
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]OThis, and all other examples below, is on a pretax basis. If pretax real
interest rates are unchanged, the tax deductibility of interest payments would
actually reduce the after-tax cost as inflation rises.

]]The relatively large number of young people (the baby boom cohort) during
this period may have also depressed their per capita earnings relative to what
they would have been otherwise and had an effect on their demand for housing =

through this channel. It may have also lowered their early-career earnings

.- relative to what they can expect later on.

]2Thevhouse price series is based on the Census Bureau quality adjusted

series (1982 base year). The income series is the median money income for
-'male, year-round, full-time workers aged 25-34. He have chosen this series
rather than a measure of household or family income to abstract from the
- effects of increased labor force participation.

It is the authors' opinion that column 1 is likely to overstate the increase
in house prices of fixed "quality," perhaps substantially. If so, the price

- of houses relative to income has risen less than column 3 indicates.

]3Technica11y, for the hypothetical cases given, the after-tax real cost of
the mortgages would decline as the inflation rate rose for those individuals
who itemize deductions since the entire interest payment, including any
inflation premium, is deductible, not just the real interest component.
140f course, with perfect capital markets and no transactions costs, cash

flow might be ifrelevant and the timing of the payment stream would not be an
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issue. The household could finance the higher real mortgage payments in the

early years by borrowing against its higher expected future income.

]5This ignores the down payment-and other-debt constraints.

IGThis argument applies to long-term financing generally.

]7ARMs often had "teaser" rates that provided temporarily lower initial

- rates-and. thereby enhanced their affordability and attractiveness to

borrowers. These "teasers" largely disappeared from the market after the

.'Savings and Loan clean-up began in earnest. See Peek (1990).

]8For simplicity, the calculations are based on a single payment being made

at the end of each year rather than the traditional monthly payments. Since

. .monthly.rather than annual payment levels are more familiar, we have divided

_the annual payments by 12 and refer to them as "monthly" payments in the

discussion.

]9A percentage point may well be an underestimate of the real rate

differential between FRMs and PLAMs due to the lower prepayment and inflation

- risk premiums, as discussed below.

PRI

20See Woodward (1990).

2]FHA-insured gdrtgages often carried interest rates that were about

one-quarter peréhntage point lower and maturities that were a few years
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longer. See Guttentag and Beck (1970) for a more detailed description of

-mortgage terms in the 1950s.

22McCulloch (1986) proposes somewhat looser underwriting criteria, with

terms of 20, 25 and 30 years corresponding to down payments of 5, 10, and 20
percent, all with initial payment-to-income ratios of 20 percent. He finds
such PLAMs to be safer than either the standard FRM, the GPM or the ARM. At
the same time, the Tower initial payment associated with any given size of
loan allows the homebuyer to qualify for a larger loan, even with the lower

payment-to-income ceiling.

23The expected inflation rate is taken from the Decision-Makers Survey
conducted by Richard Hoey. Since the expected 1ife of a 30-year FRM is in the
. vicinity of 10 years, the 10-year term for the expected inflation rate is

appropriate for calculating the real interest rate for FRMs.

24The attractiveness of holding PLAMs in investor portfolios may lead to an

-~ even greater real interest differential between fixed-rate and real-rate
mortgages. See Bodie (1990) for evidence suggesting that it could be much

larger.

25See Lovell (1981) and Munnell and Grolnic (1986).

|
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11/28/90
Table 2
Fixecd-Rate Mortgage
Original Balance $100,000 Interest Rate : 10%
Term (years) ‘ 30 CPI Inflation ' - 5%
Down Payment 10% House Price Inflation 5%
Relative
Loan-to- Change in
Value , House .
Monthly Dollar House Ratio Owner's Real Real - Price
Year Payment Balance Price (Percent) Equity Payment Balance (Percent)

- $100,000  $111,111 90 $11,111

1 884 99,392 116,667 85 17,275 $842 394,659 0
-2 884 98,723 122,500 81 23,777 802 89,545 0
3 884 97,988 128,625 76 30,637 764 84,646 0
4 884 97,179 135,056 72 37,878 727 79,949 0
5 884 96,289 141,809 68 45,521 693 75,445 0
6 884 95,309 148,900 64 53,590 660 71,121 0
7 884 94,233 156,344 60 62,112 628 66,969 0
-8 884 93,048 164,162 57 71,114 598 62,978 0
9 884 91,745 172,370 53 80,625 570 59,139 0
10 884 90,311 180,988 50 90,677 543 55,443 0
11 884 88,734 190,038 47 101,303 517 51,881 0
12 884 87,000 199,540 44 112,540 492 48,445 0
13 884 85,092 209,517 41 124,425 469 45,126 0
14 884 82,993 219,992 38 136,999 446 41,917 0
15 884 80,685 230,992 35 150,307 425 38,811 0
16 884 78,145 . 242,542 32 164,396 405 35,799 0
17 884 75,352 254,669 30 179,317 386 32,876 0
18 884 72,279 267,402 27 195,123 367 30,033 0
19 884 68,899 280,772 25 211,873 350 27,266 0
20 884 65,181 294,811 22 229,630 333 24,566 0
21 884 61,091 309,551 20 248,460 317 21,928 0
22 884 56,592 325,029 17 268,436 302 19,346 0
23 884 51,644 341,280 15 289,637 288 16,814 0
24 884 46,200 358,344 13 312,144 274 14,325 0
25 884 40,212 376,262 11 336,049 261 11,875 0
26 884 33,626 . 395,075 . 9 361,449 249 9,457 0
27 884 26,380 - 414,828 6 388,448 237 7,066 -0
28 884 18,410 435,570 4 417,159 226 4,696 0
29 884 9,644 457,348 2 447,705 215 2,343 0
30 884 0 480,216 0 480,216 205 0 0

Note: For ease of presentation, calculations assume one payment at the end of each year
- rather than monthly payments. Since monthly rather than annual payment levels are more
familiar, the payment entry in the table is the annual payment divided by 12. Data are
rounded to nearest dollar amount.

Source: Authors' calculations.
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Table 3
Price.Level Adjusted Mortgage
Original Balance $100,000 Real Interest Rate 4%
Term (years) 20 CPI Inflation _ 5%
Down Payment 10% House Price Inflation 5%
Loan-to- Relative
Value Change in
Monthly Dollar House Ratio Owner's " Real Real House Price
“Year Payment Balance Price (Percent) Equity Payment Balance (Percent)
$100,000 $111,111 90 $11,111
1 $644 101,474 116,667 87 15,193 $613  $96,642 0
2 676 102,697 122,500 84 19,803 613 93,149 0
3 710 103,627 128,625 81 24,998 613 89,517 0
.4 745 104,217 135,056 77 30,839 613 85,740 0
5 783 104,414 141,809 74 37,395 613 81,811 0
6 822 104,159 148,900 70 44,740 613 77,725 0
7 863 103,388 156,344 66 52,956 613 73,476 0
8 906 102,029 164,162 62 62,133 613 69,057 0
9 951 100,000 172,370 58 72,369 613 64,461 0
10 999 97,215 180,988 54 83,774 613 59,681 0
11 1049 93,573 190,038 49 96,464 613 54,710 0
12 1101 88,968 199,540 45 110,572 613 49,541 0
13 1156 83,278 209,517 40 126,238 613 44,164 0
14 1214 76,371 219,992 35 143,621 613 38,573 0
15 1275 68,100 230,992 29 162,892 613 32,757 0
16 1338 58,303 242,542 24 184,238 613 26,709 0
17 1405 46,802 254,669 18 207,867 613 20,420 0
18 1476 33,400 267,402 12 234,003 613 13,878 0
19 1549 17,879 280,772 6 262,894 613 7,075 0
20 1627 0 294,811 0 294,811 613 0 0

. Note: For ease of presentation, calculations assume one payment at the end of each year

rather than monthly payments.

Since monthly rather than annual payment levels are more

familiar, the payment entry in the table is the annual payment.divided by 12. Data are
- rounded to nearest dollar amount.

- Source: Author's calculations.
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Table 4
Pri~e.Level Adjusted Mortgage
Original Balance $100,000 Real Interest Rate 4%
Term (years) 20 CPI Inflation : 5%
Down Payment . 10% House Price Inflation 0%
Relative
Loan-to- Change in
Value House
Monthly Dollar House Ratio Owner's- Real Real Price
-Year Payment Balance Price (Percent) Equity Payment Balance (Percent)
$100,000 $111,111 90 $11,111
1 $644 101,474 111,111 91 9,637 $613  $96,642 -5
2 676 102,697 111,111 92 8,414 613 93,149 -9
3 710 103,627 111,11 93 7,484 613 89,517 -14
4 745 104,217 111,111 94 6,894 613 85,740 -18
5 783 104,414 111,111 94 6,697 613 81,811 ~-22
6 822 104,159 11,1 94 6,952 613 77,725 -25
7 863 103,388 111,11 93 7,723 613 73,476 -29
8 906 102,029 111,111 92 9,082 613 69,057 -32
9. 951 100,000 111,11 90 11,111 613 64,461 -36
10 999 97,215 111,111 87 13,896 613 59,681 -39
11 1049 93,573 111,11 84 17,538 613 54,710 -42
12 1101 88,968 111,111 80 22,143 613 49,541 -44
13 1156 83,278 111,11 75 27,833 613 44,164 -47
14 1214 76,371 111,111 69 34,740 613 38,573 . =49
15 1275 68,100 111,11 61 - 43,011 613 32,757 -52
16 1338 58,303 111,111 52 52,808 613 26,709 -54
17 1405 46,802 111,111 42 64,309 613 20,420 -56
18 1476 33,400 111,111 30 77,712 613 13,878 ~-58
19 1549 17,879 111,11 16 93,233 613 7,075 -60
20 1627 0 111,111 0 111,111 613 0 ~-62

Note: For ease of presentation, calculations assume one payment at the end of each year
rather than monthly payments. Since monthly rather than annual payment levels are more
familiar, the payment entry in the table is the annual payment divided by 12. Data are
rounded to nearest dollar amount.

Source: Author's calculations.





