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Abstract

Prepayment penalties are ubiquitous in the commercial mortgage mar-
ket yet reviled and highly restricted by law and regulation in the residential
mortgage market. Considering the perspectives of both the borrower and
the lender, we attempt a balanced cost-benefit analysis of this controversial
contract feature for residential mortgage loans.

We will address the following questions: What is the economic value of
the prepayment penalty feature? Why is it more prevalent in the subprime
than the prime market segment? Do borrowers obtain an offsetting economic
benefit when they contract for a loan containing a prepayment penalty? What
is the average cost of a prepayment penalty to borrowers, and how often is
this cost actually incurred? In general, although we find a significant reduc-
tion in interest rates for loans containing a prepayment penalty, the expected
costs outweigh the benefits by a considerable margin.

Keywords: Mortgage; Prepayment; Subprime and predatory lending

Introduction

Given the embedded options they contain, mortgages are among the
most complex of financial contracts.! Prepayment, the right to call the debt
at par value, has been a topic of interest for researchers for many years (see,
for example, Dickinson and Heuson 1994 for a survey of the early literature

'Those options include prepayment of the loan (calling the debt before maturity) and
default (putting the debt to the lender in return for forfeiture of the collateral property). For a
review of the option-theoretic approach to valuing mortgage contracts, see Kau and Keenan
(1995).
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or LaCour-Little 2007¢ for a more recent review). Contract provisions limit-
ing prepayment, however, have received relatively little rigorous analysis.

In this article, we attempt a balanced cost-benefit analysis from the per-
spective of both the borrower and the lender. To do this, we begin by using
simulation to compute the economic value of prepayment penalties to lend-
ers and investors in residential mortgage contracts. We then compare these
theoretical predictions with the results found in the empirical research on
actual mortgage contracts. Next, we consider the costs imposed on borrow-
ers by prepayment penalties, using data on subprime home purchase loans
originated during 2002 to calculate both the magnitude of the issue and the
probability that these borrowers will experience a prepayment penalty.” To
set the stage for the analysis, we begin with a brief overview of call protection
in other segments of the bond market, including the corporate, government,
and agency segments.

In the corporate bond market, a significant fraction of bonds are call-
able. The usual structure involves a call protection period during which the
option may not be exercised, followed by a period during which the bond is
callable at a premium that declines as the bond approaches maturity.> King
(2002) reports that across a sample of corporate bonds originated from 1973
to 1994, the median call protection period was five years. Likewise, Gande
et al. (1997) report that for a sample of 1993-95 corporate bond issues, the
average call period was 5.27 years for issues underwritten by banks and 5.64
years for issues underwritten by investment houses. These same data indicate
that the average call premium (the cost to prepay the bond early) was 4.00
percent for debt underwritten by banks and 3.70 percent for debt underwrit-
ten by investment houses. The yield boost* that a call premium of this type
provides is on the order of 50 basis points,’ assuming, for example, an 8.00
percent coupon issued at par and called at 104 in five years.

Prepayment penalties are a common feature in the commercial mortgage
market as well. According to Citigroup, full-term lock-outs® are now stan-
dard contract features on virtually all mortgages contained in commercial

2While subprime lending surged between 2003 and 2006 before the market collapse of
2007, we have detailed data available for only 2002 loan originations.

3A call premium is, in effect, a prepayment penalty, since it requires the issuer of the bond
to pay an additional amount to retire the debt early. That premium is expressed in terms of a
percentage of outstanding debt: For example, 104 means 104 percent of the current debt out-
standing (or a 4 percent prepayment penalty).

4A yield boost represents the increase in realized yield experienced by investors on a debt
security called by its issuer before maturity and will depend both on the amount of the call
premium (prepayment penalty) and on the timing of the call.

A basis point is 1/100 of 1 percent, so 50 basis points equals 0.50 percent.

°A lock-out prohibits early prepayment in almost all circumstances.
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mortgage-backed securities pools (Wheeler 2000). According to the Bank of
America Commercial Mortgage Division term sheet, prepayment penalties
are “Lock Out with Defeasance or Yield Maintenance” on all but the shortest
maturities (two years or less).” The typical rationale for these restrictions is
that large underwriting costs must be recouped for commercial mortgages to
be profitable for the originator. So prevalent are prepayment penalty restric-
tions in the commercial mortgage market that much of the research on loan
performance, reviewed in the next section, simply assumed away prepayment
risk to focus exclusively on default risk.

In the government bond market, call protection is relatively less com-
mon since these contracts do not currently provide any option to retire the
debt early. Before 1984, the U.S. Department of the Treasury often issued
callable debt, but the additional yield required by investors offset the benefit
of the call option to the government, so the practice was discontinued (Bliss
and Ronn 1998). Agency securities—securities issued or guaranteed by gov-
ernment corporations or government-sponsored enterprises (GSEs)®—some-
times include call options, structured in the manner of corporate bonds or
some variation thereof. For example, Freddie Mac offers medium-term notes
with a wide range of call structures, noting that the yield on callable securi-
ties provides a premium over noncallable instruments of the same maturity
(2008).°

By contrast, prepayment penalties in the residential segment of the U.S.
mortgage market have been a matter of concern for regulatory and housing
advocacy groups for decades, even though such penalties are common in

7The Bank of America Securities (2004): Standard Conduit—Fixed-Rate term sheet sum-
mary was provided to the lead author by a Bank of America commercial loan officer..
8Government corporations include the Government National Mortgage Association or
the Tennessee Valley Authority. GSEs include Fannie Mae, Freddie Mac, and the Federal Home
Loan Banks.
?According to Freddie Mac (2008):
Callable debt is term debt within which the issuer has the right, but not an
obligation, to call (or retire) the bonds prior to the final maturity of the issue.
Freddie Mac can issue callable debt in a variety of forms, with final maturities
typically ranging from one to thirty years, and call provisions effective as early
as three months or as distant as ten years after the securities are issued. Our
securities can be issued with either single or multiple call provisions, depending
upon investors’ and Freddie Mac’s requirements. Popular types of call provi-
sions include American (continuous call option on or after a certain date), Euro-
pean (single call on a certain date) or Bermudan (multiple discrete calls, e.g.,
on certain interest payment dates). To compensate for the maturity uncertainty
that an investor is assuming by its purchase, callable debt is priced to yield a
premium over the yield obtainable from bullet (or fixed maturity) debt with the
same final maturity.
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other countries. Canadian mortgages, for example, contain stringent penal-
ties, and the incremental cost of obtaining an “open” mortgage—one allow-
ing prepayment—is 45 to 80 basis points (Courchane and Giles 2002).

Prepayment penalties were originally restricted by the same state laws
that prohibited high interest rates, but the Alternative Transaction Mortgage
Parity Act of 198210 and regulatory interpretations in the 1990s allowed
them to be used more widely. Concerned with alleged abuses in the home
equity lending industry, however, Congress enacted the federal Home Own-
er’s Equity Protection Act (HOEPA)!! in 1994. HOEPA restricts prepayment
penalties to five years on covered transactions'? and prohibits them entirely
if the borrower’s debt-to-income ratio exceeds certain levels. Federal law
also prohibits prepayment penalties on federally insured (Federal Housing
Administration and U.S. Department of Veterans Affairs) residential mort-
gage loans, and the GSEs—Fannie Mae and Freddie Mac—have established
guidelines for their purchase of loans containing prepayment penalty fea-
tures.!? Prepayment penalties have become a sensitive topic, particularly in
the subprime market, where total originations increased from $134 billion in
2002 to over $600 billion in 2006 before there was a sharp decline to $191
billion in 2007, as high rates of mortgage default caused a sharp contraction
in the market beginning that summer (“Non-Conforming Mortgage Market
Was Hammered” 2008).

While differing sources report variation in the percentage of loans subject
to prepayment penalties, all acknowledge that most subprime loans contain
such a provision. According to Standard & Poor’s (2004), about 80 percent
of subprime mortgages contained prepayment penalties as of 2000. Chom-
sisengphet and Pennington-Cross (2006) report that for subprime loans in
the First American/Loan Performance database, the percentage of those sub-
ject to prepayment penalties has varied over time, with a greater incidence

19This is Title VIII of the Garn-St Germain Depository Institutions Act (Pub. L. No.
97-320, 96 Stat. 1469).

11See Board of Governors of the Federal Reserve System (2006) for HOEPA’s legislative
history.

12A covered transaction under HOEPA is a home-secured loan meeting certain high cost
triggers, today an annual percentage rate that exceeds comparable maturity Treasury rates by
8§ percent or more.

13GSE rules generally require that borrowers be offered the choice of loans with and with-
out prepayment penalties and that the contract containing the penalty provide an offsetting
economic benefit, such as a lower rate. In addition, penalties may not be triggered by accelera-
tion due to default. These limitations are consistent with the evolving standards of responsible
lending practice.
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for adjustable-rate, as opposed to fixed-rate, loans. Similarly, using a large
database of subprime loans originated between 1995 and 2004, Elliehausen,
Staten, and Steinbuks (2008) report that 60 percent of subprime loans con-
tain prepayment penalties. We will discuss this important new article further
in the next section.

Housing and consumer activists tend to condemn prepayment penalties
on the grounds of consumer protection or economic justice, arguing that they
are inherently unfair, unreasonably expensive, and/or inadequately disclosed
to or poorly understood by borrowers. For example, the Woodstock Insti-
tute has recommended that prepayment penalties be strictly regulated (Smith
2006). Woodstock advocates banning prepayment penalties or, alternatively,
limiting them to 1 percent of the loan amount. Similarly, the position of
the National Consumers League (20035) is that “[u]|nfair prepayment penal-
ties should be prohibited.” According to the Center for Responsible Lending
(2004), “Each year prepayment penalties in subprime loans cause 850,000
families to lose $2.3 billion in home equity wealth.” Other organizations that
have taken strong positions on prepayment penalties in residential mortgage
contracts include the Neighborhood Assistance Corporation and ACORN
(Association of Community Organizations for Reform Now). However,
lenders and many economists view prepayment penalties as a mechanism to
increase the predictability of cash flow from mortgage loans, thereby enhanc-
ing their value to investors and reducing the cost of credit to borrowers.

Many state legislatures have taken up the cause of limiting allowable pre-
payment penalties. Ho and Pennington-Cross (2006a) provide a comprehen-
sive survey of state and local regulation of mortgage loan terms, including
prepayment penalties. For example, Colorado limits the duration of prepay-
ment penalties to three years after the loan origination date and the amount
to six months’ interest. Georgia limits prepayment penalties to the first two
years after loan origination and caps them at 2 percent of the loan amount
during the first year and 1 percent during the second. Illinois restricts pre-
payment penalties to the first three years after loan origination and caps
them at 3 percent of the loan amount during the first year, 2 percent during
the second year, and 1 percent during the third year. Pennsylvania prohibits
prepayment penalties on loans with an original balance of less than $50,000
but allows them for up to five years after origination, provided that the same
product is also available without a prepayment penalty. North Carolina has
one of the strongest state laws, prohibiting prepayment penalties entirely on
loans with an original balance of $150,000 or less.

As of this writing, a total of 28 states now restrict prepayment penal-
ties. Many statutes are patterned on HOEPA, under which loans with rates
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above a certain threshold are subject to additional restrictions on contract
terms. However, restrictions on prepayment penalties, in terms of both length
and amount, generally apply whether the loan meets the applicable pricing
threshold or not. Of course, the cost to lenders of complying with so many
divergent statutes is significant, and there have been calls for federal legis-
lation in the broader arena of responsible lending practices. To date, how-
ever, no laws have been enacted. Current legislation triggered by the recent
surge in mortgage defaults and foreclosures, including the Homeownership
Protection and Enhancement Act of 2007 (Senate Bill 1386) and the Ameri-
can Home Ownership Preservation Act of 2007 (Senate Bill 2114), would
prohibit prepayment penalties. Action on these bills is pending. As of this
writing, members of Congress are close to finalizing the American Housing
Rescue and Foreclosure Prevention Act of 2008.

Clearly, there are a number of important questions with respect to pre-
payment penalties in residential mortgage contracts. Here are the ones we
will address in this article:

1. What is the economic value of the prepayment penalty contract feature?

2. Why are prepayment penalties more prevalent in the subprime than in
the prime market segment?

3. Do borrowers obtain an offsetting economic benefit when they have a
loan containing a prepayment penalty?

4. What is the cost to borrowers of a prepayment penalty, and how often is
this cost actually incurred?

In the next section, we review the literature on call protection in the
bond and commercial mortgage markets and the more limited literature on
prepayment penalties in the residential mortgage market. In the following
section, we describe the theory of mortgage valuation and the Monte Carlo
method typically used to value mortgage contracts in practice. Next, we
describe the assumptions and inputs to the particular valuation simulation
we undertake. The following two sections review the results from the simu-
lations and the empirical analyses, including models estimating the effect of
penalties on prepayment patterns and the expected cost of prepayment pen-
alties to subprime borrowers. Finally, we offer conclusions, including sum-
mary answers to the four primary research questions we have posed, together
with policy implications.
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Literature review

We begin by briefly noting related research in other segments of the bond
market. Callable debt has been a topic of considerable interest in the corpo-
rate finance literature, with topics addressing both pricing policy and optimal
call option exercise policy. The actual prices of bonds traded can be studied,
for example, to determine whether the theoretical value of the call option
is reflected in market pricing. In addition, the timing of actual call option
exercise by issuers of callable debt has been studied to determine whether call
policy conforms to theoretically optimal behavior. For example, using call-
able Treasury securities, Longstaff (1992) examined implicit call option val-
ues, finding that callable bonds trade at prices higher than predicted in about
one-third of all cases. Using somewhat different techniques, Jordan, Jordan,
and Jorgensen (1995) estimated that only about 7 percent of Treasury bonds
trade at prices too low for their call features. Bliss and Ronn (1998) examine
the history of U.S. Treasury bonds over a longer period (1926 to 1995) and
argue that when the four-month advance notice period required to call U.S.
Treasury bonds is taken into account, prices and call policy appear rational.

In the corporate bond sector, King and Mauer (2000) found that the vast
majority of issuers delay their calls by an average of 27 months from the
date when the option can first be exercised. In terms of pricing the option,
King (2000) reports a “general practice of setting the coupon rate on callable
issues 20-70 basis points higher than a similar non-callable issue” (3).

In the commercial mortgage market, most early research on perfor-
mance (Kau et al. 1990; Riddiough and Thompson 1993; Titman and Tor-
ous 1989; Vandell 1992; Vandell et al. 1993) focused on default risk and
simply assumed away prepayment risk, believing that commercial mortgages
contain prepayment penalties, lock-outs, or yield maintenance provisions!'*
that essentially preclude prepayment or fully compensate the lender when it
occurs. More recently, however, Abraham and Theobald (1997), Kelly and
Slawson (2001), and Fu, LaCour-Little, and Vandell (2003) have shown that
prepayments should not simply be assumed away in articles in the commer-
cial mortgage context and that the penalty structure itself is important. We
now briefly summarize these newer studies.

4Lock-outs prohibit prepayment; and yield maintenance agreements provide for a pen-
alty equal to the present value of any savings from refinancing, thus eliminating any incentive
to do so.
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Abraham and Theobald (1997) used Freddie Mac data on loans origi-
nated from 1984 to 1990 to develop a simple prepayment model. Since their
data set includes some variation in prepayment penalties (lock-outs, yield
maintenance, and step-down structures), the effect of the prepayment pen-
alty can be observed over time. They describe the function as a “hockey
stick” pattern, in which prepayments are close to zero during the lock-out
period, then inflect sharply (to roughly a 45-degree angle) once the prepay-
ment penalty period has expired.

Kelly and Slawson (2001) used simulation to address the value of delay
in the case of commercial mortgages containing prepayment penalties. They
consider a full range of possible alternatives, including permanent, fixed,
and step-down penalties; yield maintenance; and lock-outs. These authors
find that time-varying prepayment penalties significantly affect optimal pre-
payment decisions, since the value of delay differs for static and declining
prepayment penalty structures.

Fu, LaCour-Little, and Vandell (2003) present empirical work generally
consistent with that of Kelly and Slawson (2001); namely, they find that
time-varying penalty structure alters the value of delay and, hence, optimal
refinancing. The most important factors are those implied by option theory:
the value of the option to refinance net of prepayment penalty costs, the
remaining loan term, upcoming changes in the magnitude of the penalty, and
interest rate volatility. Other factors also played a role, including the region of
the country, the size of the loan, and whether the borrower had experienced
other opportunities to refinance and had failed to do so." In general, Fu,
LaCour-Little, and Vandell (2003) find that any penalty structure is effective
in reducing prepayments compared with no penalty.

From our review of the literature, we can conclude that evidence from
the commercial mortgage market confirms that prepayment penalties do
affect borrower behavior and reduce prepayments as intended. Moreover,
the structure of the penalty matters in terms of how patterns are altered. As
a result, loans subject to prepayment penalties can be expected to exhibit dif-
ferent cash flow patterns, and hence different economic values, than those of
otherwise similar loans without the call protection feature.

We expect a similar result in the residential market segment and will test
this proposition in our later empirical analysis of subprime loans. Indeed,

15 Pools of loans in which the most rate-sensitive borrowers have already refinanced,
leaving behind relatively less rate-sensitive borrowers, are often referred to as “burned out.”
Hence, various “burnout” measures are often incorporated into prepayment models to account
for this phenomenon. For more information, see Hall (2000).

HOUSING POLICY DEBATE



Prepayment Penalties in Residential Mortgage Contracts

the effects are likely to be greater in the subprime segment than in the prime
segment since the benefits in terms of rate reduction will be larger. Subprime
borrowers whose credit improves to the extent that they can refinance into a
prime loan will have a large financial incentive to do so. As Federal Reserve
researchers have noted, “The effect of even a small improvement in the credit
history score is much larger for borrowers in the higher-priced segment of the
home-loan market than for those in the prime segment” (Avery, Canner, and
Cook 2005, 369).

In the residential context, the literature on loan performance, includ-
ing prepayment determinants, is extensive (see, for example, Ambrose and
LaCour-Little 2001; Chinloy 1991, 1995; Green and Shoven 1986; Hayre,
Chaudhary, and Young 2000; or Schwartz and Torous 1989). The topic of
prepayment penalties, however, has been neglected and, to the extent that it
is mentioned at all, it tends to be confined to the small but rapidly growing
body of research on the subprime mortgage sector.'® Outside of the literature
on the subprime segment, Chinloy (1991) comments in a footnote that some
states restrict the ability to charge prepayment penalties, and Chinloy (1995)
remarks that the typical prepayment penalty, when one exists, applies to the
first five years of the contract, thus acting to depress prepayment rates dur-
ing that initial period.

In the growing body of literature on the subprime market segment, Cour-
chane, Surette, and Zorn (2004) used survey information to examine whether
borrowers are inappropriately channeled into subprime loans, whether sub-
prime borrowers can transition into the prime segment, and what the overall
satisfaction level of borrowers in the subprime segment is, noting that having
a prepayment penalty was more frequently associated with a bad outcome
on the loan, as reported by the borrowers. Chomsisengphet and Pennington-
Cross (2006) provide an excellent overview of the evolution of subprime
lending over time; they note that prepayment penalties extend the duration
of loans and that lower loan-to-value ratios (LTVs) tend to mitigate default
risk. Danis and Pennington-Cross (2005) examine the role of previous delin-
quencies on loan performance, noting that many delinquent subprime loans
terminate through prepayment, rather than default, presumably often trig-
gering prepayment penalties; Danis and Pennington-Cross (2005) term these
events “distressed prepayments.”

We now turn to critics of subprime lending. Farris and Richardson
(2003) find that prepayment penalties are more likely to be observed in low-

16Policy makers’ concern over subprime lending notwithstanding, “[A]cademic scholar-
ship on the topic seemed minimal” (Staten and Yezer 2004, 359).
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er-income and minority neighborhoods, consistent with the relatively greater
fraction of subprime lending concentrated there. This distributional issue—
that the cost of more onerous terms such as prepayment penalties is more
likely to be borne by relatively lower-income households—is at the heart of
much of the criticism of subprime lending. For example, Squires (2004) char-
acterizes prepayment penalties as just one of the many objectionable prac-
tices in which subprime lenders engage, and Goldstein and Son (2003) assert
that prepayment penalties on home loans are inherently abusive and offer an
abbreviated cost-benefit calculation. They argue that even if borrowers save,
perhaps, 55 basis points in annual interest rate by accepting a prepayment
penalty, they face a penalty of at least 4 percent of the loan amount (400
basis points), thus implying that costs substantially outweigh benefits over a
two- to three-year period. Our analysis, while considerably more rigorous,
reaches qualitatively similar conclusions.

Focusing on prepayment penalties in particular, Quercia, Stegman, and
Davis (2007) argue that this contract feature increases default risk in sub-
prime loans since it constrains borrowers’ ability to refinance when they
encounter financial difficulties. Using data on 1999 subprime refinancing
loans, they estimate that loans containing prepayment penalties are 16 to 20
percent more likely to experience foreclosure. They arrive at this conclusion
after controlling for a variety of risk factors, including borrower credit score,
contract type, level of documentation, and changes in house price levels.

However, there is concern that regulations restricting economically ratio-
nal contract terms for credit may reduce the supply. Accordingly, the effect
of state laws restricting particular mortgage contract terms has been a topic
of considerable interest with varying results. Elliehausen and Staten (2004)
and Harvey and Nigro (2004) examine the effect of the North Carolina law!”
on lending volume. Although these researchers use different methods and
data sets, both find that passage of the law restricted the flow of mortgage
credit, particularly to low- and moderate-income borrowers. Quercia, Steg-
man, and Davis (2004) concede that loan volume declined as a result of
the North Carolina law but argue that the reduction represented loans with
predatory features curtailed by the law and, hence, that the law is working
as intended.

Extending the literature beyond the early North Carolina law, Ho and
Pennington-Cross (2006a) examine the effect of local and state predatory
lending laws on the flow of subprime mortgage credit, finding that the

7In mid-1999, North Carolina became the first state to enact legislation restricting loan
terms (including prepayment penalties) on higher-cost mortgage loans.
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strength of the law, measured by the extent of market coverage and prohibi-
tions, can have a strong impact on both the flow of credit and the rejection
of mortgage applications. As to the effect of state laws on the cost of credit,
Ho and Pennington-Cross (2008) find that Home Mortgage Disclosure Act
(HMDA) data, even with the new pricing measures available since 2004,
is insufficient for the purpose of analysis. Using non-HMDA data, Ho and
Pennington-Cross (2008) find that stronger laws tend to increase the cost of
borrowing on fixed-rate loans while decreasing the cost of adjustable-rate
or hybrid loans. Addressing similar questions, Li and Ernst (2007) examine
the effect of state predatory lending laws, finding (1) no significant change
in the overall flow of subprime residential mortgage credit, (2) a decrease in
the proportion of loans with targeted terms (e.g., prepayment penalties), and
(3) lower costs to consumers.

More directly relevant to the analysis presented here is DeMong and Bur-
roughs (2005). Using a data set of almost a million subprime loans,'® most of
which contained prepayment penalties and were originated by multiple lend-
ers, DeMong and Burroughs (20035) tested the hypothesis that loans contain-
ing such penalties would carry lower annual percentage rates (APRs) if other
factors were held constant. Results were consistent with their hypothesis. The
decrease in APR associated with a prepayment penalty was 38 basis points
across all product types for 30-year first-lien subprime loans after borrower
income, credit score, LTV, level of loan documentation, and loan type (fixed
versus variable rate) were controlled for. By contrast, Ernst (2005), using
2000-2002 data from the Loan Performance Asset-Backed Securities Data-
base, argues that prepayment penalties are not associated with lower interest
rates to borrowers on subprime fixed-rate mortgage loans. These findings
are not necessarily inconsistent, however, since DeMong and Burroughs
(2005) analyzed APRs, while Ernst (2005) analyzed note rates. Our analysis
focuses on note rates, since we do not have APR information and APR was
not generally collected and retained by lenders until the HMDA amendments
that took effect in 2004 began requiring the reporting of loans above certain
thresholds (see LaCour-Little 2007a on the topic of these amendments).

The distinction between APR and note rate warrants some discussion.
APR is a regulatory proxy required by the Truth in Lending Act of 1968
for the economic concept of the effective cost of debt and incorporating the
effect of points and fees charged up-front by the lender. Points and fees are a

18This data set represents loans originated by a group of predominantly subprime lenders
whose data are compiled at the direction of the American Financial Services Association.
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contentious issue in subprime lending as well, particularly in the refinancing
segment of the market, where borrowers can capitalize such costs into their
refinanced loan balance. (This practice is sometimes characterized as equi-
ty-stripping.) But more important for our discussion here, APR is a rather
poor proxy for the effective cost of debt, especially for adjustable-rate mort-
gages (ARMs), since it requires the assumption that interest rates will remain
unchanged throughout the term of the loan contract. Moreover, for both
fixed- and adjustable-rate instruments, the effective cost of debt is affected
by the holding period of the loan, so loans that are prepaid more quickly
(and contain points or fees) have higher actual effective costs than are dis-
closed by the APR, which assumes that loans are held until their contractual
maturity. In summary, while some might argue that APR is a better measure
than note rate alone, it also has many significant disadvantages as a measure
of the cost of credit.

The most recent article to rigorously examine prepayment penalties is
by Elliehausen, Staten, and Steinbuks (2008). It recognizes that mortgage
pricing and prepayment penalties may be jointly determined, producing bias
in single-equation estimates of the effect of a prepayment penalty on loan
pricing.!” These authors use a model that accounts for the endogeneity of
price, LTV, and prepayment penalty, finding that penalties are associated
with lower loan prices (as measured by APR), reducing “risk premiums by 38
basis points for fixed-rate loans, 13 basis points for variable-rate loans, and
19 basis points for hybrid loans”(2008, 25). We incorporate this important
new methodology into our analysis.

As we have seen, call protection features differ greatly across sectors of
the debt market. But no research has carefully addressed the economic value
of call protection to lenders in the residential market; moreover, research
on the extent to which presumed increases in asset values are passed on
to borrowers in reduced note rates is limited. Although the literature has
established that borrowers do not, in general, ruthlessly exercise prepayment
options, the expected cost of prepayment penalty provisions to borrowers
has not been rigorously analyzed. We hope the analyses presented here will
move the policy debate in a more reasoned direction, considering both the
costs and the benefits of prepayment penalties to all parties in the market for
residential mortgage loans.

Lender price sheets that specify interest rates for a given level of credit and loan type
typically contain two sets of interest rates: one for loans that have prepayment penalties and
the other for loans that do not.
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Mortgage pricing in theory and practice

In this section, we review very briefly the theory of mortgage pricing,
then turn to the way mortgages are actually priced. (See Kau and Keenan
1995 for an overview and Kau and Kim 1994 for an application focused on
default risk.)

The theory is grounded in the idea that mortgages can be viewed as non-
callable instruments with embedded put and call options. The put option
corresponds to loan default and allows the borrower to “sell” the collateral
property to the lender to extinguish the debt;? the call option allows the bor-
rower to prepay the loan at any time before maturity (call the debt at par).
Prepayment penalties, when included, alter the borrower’s calculation of the
optimal call strategy and increase the yield to the lender when paid.

Treating mortgages as contingent claims allows mortgage value (V) to
depend on two underlying stochastic processes, the market interest rate, 7(z),
and the house value, H(#). The usual setup is to assume that the current (or
spot) interest rate process follows the well-known CIR process:*!

d(r) = 9(© - r)dt + 6, Vr dz, (1)

where O is the steady-state mean rate, y is the speed of adjustment factor,
and o, is the volatility of interest rates. In addition, the value of the mort-
gage depends on the value of the house, H(t), the evolution of which can be
described as follows:

d?H=(OL—S)dt+GHdzH (2)

where « is the instantaneous total return to housing, s is the service flow,
and ayy is the volatility of housing returns. In equations (1) and (2), dz, and
dz;; are standard Wiener processes.> The intuition here is that the value of
a mortgage loan is subject to two forms of uncertainty: the level of interest

20Whether the debt is actually extinguished depends on recourse provisions and state
law. Practically speaking, however, since a large fraction of those defaulting are bankrupt, the
prospect of a collectible deficiency judgment is quite slim.

2IThe CIR process, named after Cox, Ingersoll, and Ross (1985), is one of several classes
of term structure models that use differential equations to represent the evolution of interest
rates over time, thus allowing the derivation of formulas to value assets subject to interest rate
uncertainty.

22In mathematics, the Wiener process is a continuous-time stochastic process named in
honor of Norbert Wiener. It is often called Brownian motion and represents purely random
movement.
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rates and the level of house prices. By specifying a particular model of how
interest rates and house prices change over time (both are subject to some
degree of random variation), mortgage loans can be valued by simulation.

Research has shown that the value of the mortgage (V) satisfies the fol-
lowing partial differential equation:

o’V R Y% ERY%
%Hzcﬁﬁ +pHVro L0, ot ro; BT
(3)
6-1) aV (oo H vV adV Voo
+ -7r)—+(r-s)H—+— -7V =
! ar JoH ot

In equation (3), the correlation between the two state variables (dz;; and dz,))
is p.

A large literature describes the theoretical value of mortgage contracts
using this approach (see, for example, Chinloy 1991; Dunn and McCon-
nell 1981; Hilliard, Kau, and Slawson 1998; Kau et al. 1992; or Kau and
Kim 1994). One problem with the theoretical approach, however, is that it
does not fit the actual prices observed in the mortgage market particularly
well because of an apparent irrationality on the part of mortgage borrow-
ers who fail to default to the extent predicted when house prices fall and
fail to prepay to the extent predicted when interest rates fall. Some part of
this behavior may be due to rational delay, while other parts may be due to
exogenous factors that prompt prepayments for other than financial reasons
(e.g., borrower mobility).

In any event, actual pricing practice deviates from the theoretical par-
adigm across several dimensions. First, since prepayment risk is typically
an order of magnitude greater than default risk, at least in the prime, and
insured, residential mortgage market segments, the role of default risk is
minimal. Moreover, because of path dependency and the computational bur-
den of simulating two state variables simultaneously, mortgages are generally
priced using a single state variable—interest rates—and default is treated as
a nonstochastic time-invariant vector of expected rates. This is the approach
used in most commercially available residential mortgage valuation tools,
such as the program we use and describe next.
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Simulation procedure

Here we explain the assumptions and inputs to the particular valuation
simulations we undertake. We use the Mortgage Industry Advisory Com-
pany’s WinOAS software to price hypothetical mortgage pools,?® with and
without specific prepayment penalties, on varying valuation dates. Com-
pared with many other Wall Street valuation tools, WinOAS software has the
advantage of an “open-box” versus a “black box™ design, allowing the user
a great deal of control over the term structure model simulation process, pre-
payment and default models, and other important features, with auditable
cash flows available for every simulation. WinOAS takes as user inputs the
valuation date (and entire term structure as of that date), the desired option-
adjusted spread (OAS),?* details on the collateral (whole loans, pass-through
securities, or mortgage servicing rights), default and prepayment functions,
prepayment penalty terms (if any), and parameters of the interest rate pro-
cess (the mortgage/Treasury spread, which is assumed to be constant across
simulations, volatility, and mean reversion).

We priced hypothetical pools of prime and subprime mortgages on three
different valuation dates: June 30, 1997; June 30, 2000; and June 30, 2003.
We selected these dates as good examples of particular term structure con-
ditions. In June 1997, the yield curve was quite flat, implying that the dif-
ference between short- and long-term rates was very small. At that point,
the 10-year Treasury rate stood at 6.50 percent, the 1-year Treasury rate
was at 6.00 percent, and the one-month LIBOR (London Inter-Bank Offered
Rate)?’ was at 5.6875 percent.

By contrast, in June 2000, the yield curve was inverted (short-term rates
exceeded long-term rates, a pattern often thought to predict a recession),
with the 10-year Treasury rate at 6.03 percent, the 1-year Treasury rate at
6.43 percent, and the three-month LIBOR at 6.77 percent.

In June 2003, the yield curve had shifted again and was very steep. Short-
term rates were much lower than long-term rates, with the three-month
LIBOR and the 1-year Treasury rate both at 1.11 percent and the 10-year

23A hypothetical mortgage pool is a set of identical loans of a particular type and coupon
that can be priced as of a particular point in time, given certain assumptions and a simulation
procedure.

2%The OAS is the spread over the Treasury yield curve required to discount the uncertain
cash flows from a mortgage or mortgage-backed security to match its market price. In a sense,
it measures the increase in yield obtained from investing in mortgages that are subject to pre-
payment risk over the risk-free rate provided by treasuries; hence, choosing OAS is akin to
choosing the discount rate for purposes of valuation.

2LIBOR is a popular international benchmark interest rate for pricing risky assets. It
represents a wholesale rate that banks charge each other for unsecured borrowings. LIBOR is
generally slightly higher than Treasury rates of comparable maturity.
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Treasury rate at 3.52 percent. Prime mortgage rates (for 30-year fixed-rate
mortgages) were approximately 8.0 percent in June 1997, 8.5 percent in June
2000, and 5.25 percent in June 2003. We assumed that the subprime/prime
mortgage spread was 250 basis points at each date, so subprime rates were
10.5 percent, 11 percent, and 7.75 percent at each corresponding date.?®
There is some evidence that this spread has declined over time, but again, for
consistency and simplicity, we assume a constant relationship.

All pricing simulations use a constant 100 OAS as the target level of
relative return; that is, we are finding the loan prices implied by discounting
simulated cash flows at risk-free rates plus 100 basis points. This may be a
little high for conventional prime mortgages, where 70 to 85 OAS would
be the norm (Arora, Heike, and Mattu 2000). Moreover, while it could be
argued that subprime mortgages should command a higher OAS, given their
greater default risk and servicing cost, our objective here is not to reproduce
actual market prices, but rather to determine the relative effect of prepayment
penalties, holding other factors constant, so a constant OAS seems appropri-
ate. In other words, we will use consistent assumptions to value hypotheti-
cal mortgage pools with and without prepayment penalties to determine the
impact of those penalties on asset values.

We use the default and prepayment functions built into WinOAS. These
are standard functions that are used by the mortgage industry and that can
be readily calibrated to market consensus values. For example, dealers in
mortgage and mortgage-backed securities continuously update and publish
their assumptions about likely prepayment speeds for various mortgage types,
since these assumptions are a necessary input for pricing calculations. For
default, we use the Bond Market Association’s Standard Default Assumption
(SDA) vector. Like the well-known Public Securities Administration vector,
which provides a benchmark speed for prepayment rates, 100 percent SDA
corresponds to a low initial default rate that increases rapidly to a maximum
of 0.60 percent in month 30, stabilizes, and then declines to a level of 0.05
percent after month 60. The effective cumulative default rate is approxi-
mately 4 percent of the original loan balance at 100 percent SDA.

For prime mortgage prepayments, we use the 30-Year Fixed-Rate Con-
forming New (CONV30N) prepayment model (one of several built into Win-
OAS). This is a simple two-factor prepayment function that takes loan age
and spread to current mortgage rates as inputs and predicts a prepayment

26LaCour-Little (2007b) reports a mean rate on subprime home purchase loans of 9.30
percent in 2002, compared with a conventional conforming rate of 6.59 percent (an overall
difference of 271 basis points).
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rate. For a mortgage that is 25 basis points “out-of-the-money” (e.g., a 6.0
percent mortgage when the current market rate is 6.25 percent), the implied
conditional prepayment rate (CPR) is about 9 percent.?” At 70 basis points
“in-the-money” (e.g., a 6.95 percent mortgage when the current market rate
is 6.25 percent), the CPR would be about 15 percent, increasing to 22 per-
cent at 200 basis points, and 55 percent for mortgages more than 300 basis
points in-the-money. For those familiar with the prepayment rates of mort-
gage pools, these values are intended simply to provide some comfort that the
models we used are plausible.

There is considerable evidence that subprime loans are relatively less sen-
sitive to rate movements, both because of penalties that raise the cost of pre-
payment and because credit improvement is the more important factor for
subprime borrowers and that factor is not correlated with rate movements.
(See, for example, Pennington-Cross 2003 or Ho and Pennington-Cross
2006b.) Accordingly, we use the MIAC 30-Year Fixed-Rate Conforming
Seasoned (CONV30S) prepayment model for subprime loans. This model
is much less sensitive to rate movements and hence more representative of
actual subprime prepayment patterns, with maximum prepayment speeds on
the order of 20 to 30 percent CPR, considerably lower than is the case for
prime loans. Obviously, more sophisticated prepayment functions are pos-
sible and often used; our purpose here is not to best predict prepayments, but
rather to use plausible and consistent assumptions to compare pricing effects
with and without prepayment penalties.

Figures 1, 2, and 3 illustrate the relative responsiveness of prepayment
speeds of the two models to interest rate movements, with a single realiza-
tion of the interest rate simulation process starting at June 1997. Figure 1
depicts the interest rate scenario with rates dropping sharply over the first
five years, followed by a period of generally increasing rates. This is not
unlike the course of history to date. The model predicts prepayment spikes in
excess of 50 percent CPR for prime loans (figure 2), while the subprime rates
are relatively constant at slightly above 20 percent CPR (figure 3). This is, of
course, only a single realization of interest rate movements. As one measure
of the overall difference in prepayment rates, on a static basis the average life-
equivalent speed for prime loans is about 18 percent CPR, while subprime
loans prepay at 27 percent CPR—about 50 percent faster. This means that
if interest rates were to remain constant over time, subprime loans would be
assumed to prepay about 50 percent faster than prime loans.

2’The CPR is a measure of the annual prepayment rate for a pool of loans or a mortgage-
backed security and is expressed in percentage terms.
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We assume that prime mortgages default at 100 percent SDA and pre-
pay at 100 percent CONV30N. This is, of course, too low for subprime
loans, which bear considerably more credit risk. LoanPerformance.com, an
industry-wide source, reported in 2007 that as of March of that year, 0.69
percent of prime mortgages were seriously delinquent, compared with 8.28
percent of subprime mortgages. Due to declines in house prices that began in
early 2006, this differential is much higher than it has been historically over
the recent past, so we set the default assumption on subprime mortgages at
300 percent (three times the rate for prime mortgages).

To benchmark our assumptions about prepayment differentials, we again
rely on LoanPerformance.com (2007) data. As of the first quarter of 2007,
aggregate subprime prepayments are reported at 28 percent CPR, compared
with 15 percent CPR for prime mortgages. Since this pattern has been rela-
tively more stable over time, we set the prepayment speed multiplier for sub-
prime loans at 200 percent (they prepay at twice the rate of prime loans). In
the simulations we present, prepayment penalties are assumed to be collected
on only 80 percent of the outstanding loan balance and only on prepayments
caused by home sale or refinancing, not default and foreclosure.?®

Simulation results

This section describes and discusses the results of the simulations. Table
1 recaps the input assumptions discussed in the preceding section. Table 2
summarizes the simulation results. To briefly preview the overall results,
the incremental value of prepayment penalties is significantly higher for the
hypothetical subprime mortgage pool than it is for the prime mortgage pool
across all three yield curve scenarios.

Beginning with the June 1997 valuations, we see that prime 8.0 percent
coupon mortgages are worth 99.21 to 99.79 (depending on the assumption
about future interest rate volatility) and that those values increase by 69 to
77 basis points with three-year prepayment penalties. By contrast, 10.5 per-
cent subprime mortgages are worth 107.64 to 107.70 (again depending on
the assumed volatility), and those values increase by at least 233 basis points
with three-year prepayment penalties.

28State laws often afford borrowers the statutory right to prepay up to 20 percent of the
loan balance each year without penalty; hence, prepayment penalties when incurred can be
charged on only 80 percent of the balance then outstanding. Six months’ interest on 80 percent
of the loan balance has become the norm for prepayment penalty structure in the subprime
market segment, and this is the calculation used in WinOAS.
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Table 1. Assumptions for Simulation

Pricing Dates Yield Curve Prime Subprime
June 30, 1997 Flat 8% 10.50%
June 30, 2000 Inverted 8.50% 11%
June 30, 2003 Steep 5.25% 7.75%
Prepayment function
Prime 30-year conventional new 100%
Subprime 30-year conventional seasoned 200%
Default function SDA 100% 300%
Loss, given default 25%

Subprime/prime spread 250 basis points

Mortgage/Treasury Actual, empirical at
spread each pricing date,
then constant
0AS 100
Mortgage contract 30-year fixed

rate mortgage

Prepayment penalty

Amount Six months” interest
Term 3years

Term structure model
Diffusion process Lognormal
Mean reversion 10%
Volatility 12% and 16%

For the June 2000 valuations, a similar pattern emerges: 8.5 percent
prime mortgages are worth 99.24 to 99.94, and those values are 79 to 87
basis points higher in the case of prepayment penalties. However, 11 percent
coupon subprime mortgages are valued at 107.20 to 107.24, and those values
increase by 241 to 249 basis points with three-year prepayment penalties. As
was the case with the June 1997 results, the decline in value associated with
an increase in interest rate volatility is much lower for subprime loans than
for prime loans because they are less sensitive to interest rates, underscor-
ing the notion that it is credit improvement (rather than changes in interest
rates) that drives subprime prepayments. Moreover, since prepayment rates
for subprime loans are high even without declines in interest rates, the value
of the prepayment penalty is greater. Intuitively, investors in prime loans need
protection from prepayment less frequently (only when interest rates drop
sharply); investors in subprime loans, however, need continual protection,
even when interest rates are stable or rising. Accordingly, the implied value
of the prepayment penalties is much greater for subprime loans.
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Table 2. Simulation Results

8% Prime 10.5% Subprime
June 1997 12% Volatility ~ 16% Volatility 12% Volatility ~ 16% Volatility
No penalty 99.79 99.21 107.70 107.64
Three-year penalty 100.48 99.28 110.08 109.97
Implied value 0.69 0.77 2.38 2.33
8.5% Prime 11% Subprime
June 2000 12% Volatility ~ 16% Volatility 12% Volatility ~ 16% Volatility
No penalty 99.94 99.24 107.24 107.20
Three-year penalty 100.73 100.M 109.73 109.61
Implied value 0.79 0.87 2.49 2.4
5.25% Prime 7.75% Subprime
June 2003 12% Volatility ~ 16% Volatility 12% Volatility ~ 16% Volatility
No penalty 102.51 102.49 112.74 112.68
Three-year penalty 102.88 102.89 114.57 114.50
Implied value 0.37 0.40 1.83 1.82

Notes: This table shows simulated values of prime and subprime mortgages on three different pricing dates by
level of interest rate volatility, with and without a three-year prepayment penalty. The difference in the two values
is the implied value of the prepayment penalty. More information on input assumptions is shown in table 1. All
calculations were performed using WinOAS.

As of June 2003, overall rates were much lower and the yield curve was
considerably steeper, yet the same qualitative pattern is apparent: On the one
hand, 5.25 percent prime mortgages are worth 102.49 to 102.51, and those
values increase by 37 to 40 basis points with prepayment penalties. On the
other hand, 7.75 percent subprime mortgages are worth 112.68 to 112.74,
with increments to value of 182 to 183 basis points with prepayment penal-
ties. Across all simulations, the value of the mortgages, whether prime or
subprime, is lower with more interest rate volatility but higher with prepay-
ment penalties.

The overall pattern that emerges here is that the incremental value of
prepayment penalties is roughly 3 to 5 times greater for subprime mortgages
than it is for prime mortgages. This simple economic fact helps explain the
prevalence of this contract feature in the subprime market sector. Averaging
over our small set of simulated prepayment penalty values, we can calculate
an overall average of 0.65 percent (of the loan amount) for prime loans and
2.21 percent for subprime loans.

In equilibrium, this increase in value for loans with prepayment penal-
ties should translate into a reduction in required yields and, hence, borrower
costs. As mentioned earlier in the literature review section, DeMong and Bur-
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roughs (2005) found that loans with prepayment penalties carry lower APRs
than loans without penalties, and Elliehausen, Staten, and Steinbuks (2008)
obtained similar results while controlling for the potential endogeneity of
loan terms and pricing.

What is the reduction in coupon rate implied by our simulation results?
A simple way to answer this question is to compute the decrease in static
yield?® necessary to produce the value premium over par that call protection
provides. Focusing on the subprime results from table 2, we tabulate those
values over a range of reasonable coupon values for two assumptions about
loan life—36 months versus the full 360 months—in table 3. Values range
from 22 to 87 basis points, so if other factors are held constant, loans with-
out prepayment penalties should carry note rates 22 to 87 basis points higher
to produce the same average asset value.

When table 3 is examined more closely, two main patterns are evident.
First, the higher the coupon, the greater the required reduction in static yield
to equalize values. Second, the shorter the life of the loan, the greater the
required reduction in static yield to equalize values. Since subprime loans
carry higher coupons and faster prepayment speeds, the reduction in coupon
will be greater—that is, the benefit to the borrower will be larger—than
would be the case for prime loans. This result again helps explain why pre-
payment penalties are relatively more common in subprime rather than prime
loans. The relative reduction in note rates that subprime borrowers should
(theoretically at least) obtain is greater than it would be for prime loans for
two reasons: (1) Subprime loans carry higher interest rates than prime loans,
and (2) subprime loans prepay relatively more quickly.

We must note that this analysis is based on 30-year fixed-rate mortgages.
While this is the most common form of mortgage in general, many and per-
haps most subprime loans are structured as hybrid adjustable-rate instru-
ments and this form of contract is increasingly popular in the prime segment
as well (see Ambrose, LaCour-Little, and Huszar 2005 on prime hybrids and
Ho and Pennington-Cross 2006b on subprime ones). Such contracts are sig-
nificantly more difficult to model and price, so for our purposes, we must be
content with the results described for fixed-rate mortgages.

29Static yield, in contrast to OAS, measures the yield independent of possible changes in
interest rates and associated changes in prepayment rates. That is, it is a calculation based on
the assumption that the term structure of interest rates over time remains constant at today’s
level.
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Table 3. Decrease in Yield to Obtain a Price of 102.21

Assuming the Full 360-Month Life

Coupon Basis Points
0.07 0.0022
0.08 0.0023
0.09 0.0024
0.1 0.0026
0n 0.0027
012 0.0029

Assuming a 36-Month Loan Life

Coupon Basis Points
0.07 0.0082
0.08 0.0083
0.09 0.0084
0.1 0.0085
0.1 0.0086
012 0.0087

Notes: This table shows the decrease in static yield required to produce the average increase in value for subprime
mortgages resulting from a prepayment penalty (the average of the six values shown in table 2), by coupon and
the expected life of the loan. For example, a 7.00 percent mortgage fully amortized over 360 months will have a
value of 102.21 if its cash flows are discounted at 0.07 - 0.0022 = 6.78 percent. If, however, we assume that the
loan will pay off in full after 36 months, then the required discount rate to produce a 102.21 price is 0.07 — 0.0082
= 6.18 percent.

Empirical analyses
We now turn to an empirical analysis in which we have two objectives:
1. To assess whether the reductions in contract rate implied by the pric-
ing simulations we have described can be shown to occur in actual loan
contacts

2. To determine the expected cost to borrowers of the prepayment penalty
provision

For the first objective, we begin by reviewing existing empirical work to
set the stage for our own analysis.

After controlling for borrower income, credit score, LTV, level of loan
documentation, and loan type (fixed versus variable rate), DeMong and Bur-
roughs (2005) estimated an overall reduction in APR of 38 basis points across
all product types for 30-year first-lien subprime loans carrying prepayment
penalties. Elliehausen, Staten, and Steinbuks (2008) provide a more complete
and rigorous analysis of the effect of prepayment penalties on loan pricing,
taking into account the endogeneity of LTV, prepayment penalty, and loan
pricing. They use the Financial Service Research Program’s subprime mort-

HOUSING POLICY DEBATE

655



656

Michael LaCour-Little and Cynthia Holmes

gage database, a multilender, multiyear loan-level database that was esti-
mated by the Federal Reserve to cover about one-quarter of all higher-priced
loans as of 2004. Ellichausen, Staten, and Steinbuks (2008) find reductions
in interest rate spreads of 38 basis points for fixed-rate mortgages, 13 basis
points for variable-rate mortgages, and 19 basis points for hybrid mortgages.
The estimate of 38 basis points for fixed-rate mortgages is consistent with
the range of 22 to 87 basis points estimated by the simulation procedure we
described in the previous section.

Accordingly, to corroborate the effect of prepayment penalties on actual
contract note rates, we analyze empirical data on subprime loans from an
individual lender that prefers to remain anonymous. Table 4 presents descrip-
tive statistics for the data set. A total of 7,513 subprime loans, all of which
were originated during 2002, are included. Overall, about 89 percent con-
tained some prepayment penalty. The average note rate is 8.90 percent, and
the average loan size is $133,600. Most (78 percent) of the loans are 2-year
ARMs, although there are also 3-year ARMs and 30-year fixed-rate con-
tracts. The average LTV is 83 percent, and the average FICO (Fair, Isaac &
Company) credit score is 625, consistent with the subprime characteristics of
the data set. We note that 26.5 percent of loans were originated by mortgage
brokers.

Table 5 displays the models estimated to determine the magnitude of
the reduction in the contract rate in the presence of a prepayment penalty.
Following Elliehausen, Staten, and Steinbuks (2008), we use an instrumental
variables technique to control for endogeneity. Panel A shows the result of
the regression to produce the predicted values of the LTVs. We use standard
ordinary least squares with LTV as the dependent variable. The independent
variables include indicators for the mortgage type, the level of documenta-
tion, and the origination channel. The loan amount, FICO score, and bor-
rower income are also included. The unique and exogenous variables in this
estimation are those that measure the average house prices in the neighbor-
hood and the prime lending rate. The results of the regression are used to
predict LTVs. These will serve as the instrument for the LTV in the contract
rate regression. This technique corrects for endogeneity.

A similar procedure is followed for the presence of the prepayment pen-
alty as shown in panel B. A probit estimation is performed with the dependent
variable set to 1 if there is a prepayment penalty and 0 otherwise. As in the
LTV regression, independent variables include mortgage type, loan amount,
documentation level, FICO score, borrower income, and origination chan-
nel. The unique and exogenous variables in this regression are indicators
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for the proportion of the neighborhood population that moved recently, the
value of the house, whether the loan was subject to a state law restricting
prepayment, and the age of the borrower. The results of this estimation are
used to produce the predicted probability of a prepayment penalty. These
probabilities are then transformed to a value of 0 or 1. The 89 percent of the
observations with the highest probabilities are assigned a value of 1. That
percentage was chosen because it reflects the true proportion of loans with a
prepayment penalty.

The predicted LTV from panel A and the predicted prepayment penalty
from panel B are used as independent variables in the regression in panel
C. This method corrects for endogeneity, and we follow the methods and
exogenous variables from Elliehausen, Staten, and Steinbuks (2008). Panel
C shows the result of the key contract rate estimation. We use ordinary
least squares regression, and the dependent variable is the contract rate. We
control for the month of origination, the loan amount, the FICO score, the
income of the borrower, and the origination channel. We include indicator
variables for 2/28 ARMs and 3/27 ARMs, so the fixed-rate mortgage is the
excluded outcome. We note that the coefficient for both ARM indicator
variables is negative and significant, reflecting the lower contract rates for
ARMs relative to fixed-rate loans. The variable of interest in the contract
rate regression in panel C is the predicted prepayment penalty. We find a
highly significant negative coefficient of —=0.153. Therefore, we find a reduc-
tion of 15.3 basis points in the contract rate associated with the presence of
a prepayment penalty.

Panel D reports the same estimation but uses the observed instead of the
predicted values of the LTV and the prepayment penalty. The result is similar
at a reduction of 14.0 basis points.

In table 6 we present an analysis of how the reduction in contract rate
differs across subsets of the data. We find an overall reduction of 15.3 basis
points for all loans, but 8.5 basis points for retail loans and 23.8 basis points
for broker-originated loans. There is also variation across loan types, with
observed reductions of 9.7 basis points for 3/27 ARMs, 17.8 for 2/28 ARMs,
and 19.0 for fixed-rate mortgages. However, the coefficient for 3/27 ARMs
was not statistically significant, perhaps because this is the smallest category
of loan type.

An objection could be raised at this point that it is inappropriate to com-
bine fixed- and adjustable-rate mortgages as we have done for some of the
regressions. ARMs bear interest rate risk that fixed-rate instruments do not,
and their initial teaser rates do not represent the true cost of credit. We have
already noted the difficulty in measuring the effective cost of debt and the
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Table 6. Breakdown by Channel and Product

Method: With Correction Method: Without Correction
for Endogeneity for Endogeneity
Sample Coefficient Significance Level Coefficient Significance Level
All loans -0.153 0% -0.140 0%
Broker-originated loans only —-0.238 0% -0.113 7%
Retail loans only —0.085 6% -0.149 0%
2/28 ARMs -0.178 0% -0.101 0%
3/27 ARMs -0.097 56% -0.237 10%
Fixed-rate mortgages —0.190 8% —0.360 0%

Notes: This table reports the coefficient on the prepayment penalty variable in a contract rate estimation. The top
row is taken directly from table 5, and the remaining rows are from estimations on subsamples of the loans.

deficiencies of using APR as a measure, especially for ARMs. Another pos-
sible cost measure is the margin, the amount added to the index to compute
the fully indexed rate to which the loan will reset periodically (subject to
whatever caps might be contained in the contract). Much of the original
research on ARMs, mostly written well before the advent of subprime lend-
ing, focused on the margin (Brueckner 1986; Sa-Aadu and Sirmans 1989;
Sprecher and Willman 1998). Unfortunately, we do not have enough data on
the index and the margins for ARMs, so we cannot explore this dimension of
the question further. We would note, however, that our analysis is primarily a
comparison of the cost of credit, as measured by the note rate, over the initial
period of the loan up to the expiration of the prepayment penalty. Since those
penalty periods typically coincide with the length of the initial teaser rate, the
effect of variation in margins, if any, should be minimal.

To recap, the values we have reported represent the benefit to the bor-
rower of accepting a prepayment penalty. The cost is based on the likelihood
of prepayment during the penalty period and, of course, the amount. To
compute the likelihood of prepayment, we employ two distinct control data
sets, originated at different times and hence exposing borrowers to distinct
interest rate environments. What these data sets have in common, however,
is that they represent subprime loans without prepayment penalties. The first
data set (hereafter control group 1) was originated from 1995 to 1997 by
CitiMortgage, a major lender active in both the prime and the subprime mar-
ket segments. This is an extract from a proprietary database developed by the
lead author. The second data set (hereafter control group 2) was originated in
2002, the same year as the data set we have used so far to assess the benefits
in rate reduction accruing to borrowers with prepayment penalties. But con-
trol group 2 is drawn from the First American LoanPerformance Securities
database and, hence, represents multiple loan originators (LoanPerformance,
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Inc. 2007). Borrowers in this sample had a great deal of incentive to profit-
ably refinance through prepayment during the 2003-200S5 period. In fact, 63
percent had prepaid within 24 months of origination, 85 percent within 36
months, and 100 percent within 60 months. Our strategy is to use these two
control groups to estimate the probability that a borrower will exercise his or
her prepayment option within two, three, or five years (the applicable peri-
ods during which prepayment penalties apply). We will then use predicted
probabilities to calculate the expected cost of prepayment penalties imposed
at those times. By using two control groups, we will get results across distinct
phases of the interest rate cycle. Intuitively, loan contracts containing prepay-
ment penalties may be a good or a bad deal for borrowers, depending on the
subsequent movement of interest rates.

Descriptive statistics for these two databases appear in table 7, with esti-
mation results in table 8. The dependent variable in the first estimation is the
probability that prepayment will occur within two years. Consistent with the
literature, we find that higher mortgage contract rates, loan amounts, and
FICO scores are associated with a higher likelihood of prepayment. Lower
LTVs and retail-originated loans also increase the probability of prepayment.
These relationships hold when the time frame for prepayment is extended
to three or five years and across both control data sets. We note that the
absolute level of the coefficients differs across our two data sets. The control
group 2 loans that originated in 2002 prepaid at a much faster rate, and, in
fact, 100 percent of these loans had prepaid within five years. Of course,
these borrowers experienced falling rates during 2003 and 2004, whereas
borrowers in control group 1 experienced generally higher rates during 1999
and 2000.

Finally, in table 9 we present our cost-benefit calculations in dollar terms.
Cost is calculated as the probability of prepayment times the dollar value of
the penalty. For loans with a two-year penalty period (panel A), we use the
coefficients from the regression with the corresponding duration in table 8 to
calculate the probability of prepayment. The average probability is 30.7 per-
cent if we use the control group 1 data set and 80.6 percent if we use control
group 2 data. The penalty is estimated as 6 months’ interest on 80 percent of
the outstanding balance of the loan incurred 12 months before the expiration
of the penalty period. The expected penalty equals this amount multiplied by
the probability of prepayment. Across all the loans in the subprime database
with a two-year penalty, the expected value of the penalty is $3,923 if we use
the experience of the 2002 origination cohort (control group 2). This rather
large cost should be compared with an interest savings of $418 over the time
frame in question.
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In different interest rate environments, the probability of prepayment
will be lower and so will the expected penalty. Using the 1995 to 1997 origi-
nation cohort (control group 1), we find an expected penalty of $1,559.
However, this is still more than three times the amount of the interest rate
reduction.

We observe different prepayment likelihoods and different rate reduc-
tions between broker- and retail-originated loans and across different prop-
erty types. These breakdowns are also reported in table 9. In addition, we
repeat the analysis for the loans with three- and five-year penalty periods.
Borrowers receive higher interest savings simply because they hold the loan
for a longer period. Expected penalties change to reflect the higher probabil-
ity of prepayment over a longer time frame and a slightly lower penalty value
as the loan balance slowly amortizes.

It is important to note, however, that across all the mortgage types, pen-
alty durations, origination channels, and interest rate environments we stud-
ied, we did not find a situation where the benefit of a prepayment penalty
outweighed the expected cost.

Conclusion

Let us begin this section by summarizing the answers to the four primary
research questions we posed earlier.
1. What is the economic value of the prepayment penalty contract feature?

The economic value is significant to lenders and investors, increas-
ing asset values by 1 to 2 percentage points for prime and subprime loans,
respectively.

2. Why are prepayment penalties more prevalent in the subprime than in
the prime market segment?

Subprime loans carry higher note rates and prepay, without penalties,
at higher rates than prime loans do. Therefore, the value of restricting pre-
payment is greater for lenders and investors, leading to greater use of the
feature.

3. Do borrowers obtain an offsetting economic benefit when they have a
loan containing a prepayment penalty?

Yes, borrowers receive a reduction in their cost of credit, as measured by
their initial note rate, in return for taking a loan containing a prepayment
penalty. We find that the magnitude of the benefit is on the order of 15 basis
points overall. This value is somewhat lower than other estimates found in
the literature.
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4. What is the cost to borrowers of a prepayment penalty, and how often is
this cost actually incurred?

The cost of a prepayment penalty can be substantial. In our analysis,
expected cost, a measure that incorporates penalty size and the probability
that it will occur, ranges from a low of about $1,500 to a high of almost
$4,000. These values are based on probabilities of prepayment ranging from a
low of about 30 percent to a high of 100 percent. Whether borrowers actually
wish to prepay in any particular situation will depend on their own financial
circumstances and the credit market conditions prevailing at the time.

We have seen that the availability and mechanisms to provide call pro-
tection to lenders and investors vary widely across the bond, commercial
mortgage, and residential mortgage market sectors. Consumer protection
and distributional concerns have led to a wide array of restrictions on call
protection in the residential mortgage segment. This article has quantified
these restrictions and helped explain why prepayment penalties are much
more frequently seen in the subprime rather than the prime market. Our
simulation indicated that for fixed-rate mortgages, a reduction of 22 to 87
basis points is required to produce the same average asset value; this range is
generally consistent with the literature.

In addition to analyzing the benefits of prepayment penalties from the
perspective of the lender and the investor, we have also assessed both the
benefits and the costs to borrowers. Benefits arise for subprime borrowers
since contract note rates are, on average, 15 basis points lower than they
would be otherwise. We determine the expected cost of the penalty by model-
ing the probability of prepayment and multiplying it by the penalty amount.
We found that this cost was larger than the benefit from interest savings. For
example, for a loan originated in 2002 with a two-year penalty period, we
determined that the average interest savings was $418, compared with an
expected penalty cost of $3,923—an almost 10-fold difference.

In terms of policy implications, measures to ensure that borrowers origi-
nating loans containing prepayment penalties actually obtain rates that are
lower than would otherwise apply without those penalties is the major chal-
lenge. This is particularly true in broker channels, where pricing is relatively
opaque to consumers and largely unregulated third-party originators control
pricing. Indeed, secondary market participants face perhaps an even greater
challenge in verifying that loans originated with prepayment penalties actu-
ally provided an economic benefit to borrowers over what they could have
obtained without those penalties, given their greater distance from the trans-
action and the limited information on available alternatives.
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In summary, we have shown that the economic value of prepayment pen-
alties to lenders and investors is substantial, increasing asset values by more
than 2 percentage points for subprime loans and close to 1 percentage point
for prime loans. Moreover, borrowers receive a measurable economic benefit
in terms of a reduction in note rate. In addition, and perhaps counterintui-
tively, longer penalties actually produce relatively larger aggregate benefits
for borrowers because they generate reduced note rates for a longer period.
Finally, we conclude that the expected cost of prepayment penalties to bor-
rowers is larger than the benefit, although this cost varies depending on the
interest rate environment. In some sense, then, borrowers accepting prepay-
ment penalties are making a bet on future interest rate movements; if that bet
turns out badly, their cost can be quite high.

Should prepayment penalties be banned in residential mortgage con-
tracts? On the basis of our analysis, we argue that they should not, although
regulating them is certainly appropriate, given the high cost they can impose
on borrowers. A reasonable position, currently under consideration by fed-
eral bank regulators, is to limit their term to five years or the fixed-rate
period of any ARM, whichever is shorter, and to place a strong emphasis
on adequate disclosure and informed consent. A complete prohibition might
have undesirable and unintended consequences, such as a reduction in the
availability of credit, an increase in the cost of credit, or a substitution of
points charged up-front in lieu of prepayment penalties. Any of these would
seem to leave borrowers unambiguously worse off.
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