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In this paper, we investigate whether elimination of the
savingsassociation charter might reducelendingto® non -
traditional” (e.g., low-income) mortgage borrowers. We
present a theoretical model of lender portfolio choice, in
which nontraditional lenders have some market power
and traditional lenders are price-takers in the mortgage
market. The comparative statics indicate differences be -
tween nontraditional and traditional lenders in terms of
their asset all ocation responsesto changesin borrower in -
come and house prices. Empirical tests indicate the ab -
sence of such differences between savings associations
and commercial banks, suggesting that elimination of the
savings association charter would not impair lending to
nontraditional mortgage borrowers.

During the past several years, Congress has debated elim-
inating the federal savings and loan (S&L) industry by
merging thefederal S& L charter into the commercial bank
charter.! As the number of savings associations has de-
clined sharply over the past decade (from 2,961 savings
banks and savings and loans with either national or state
chartersin 1986 to 1,997 at the end of 1997), the elimina-
tion of the federal S&L charter might seem to be simply
one more step in financial consolidation.

Some critics of the plan, however, point out that theini-
tial policy goal of chartering a separate set of depository
institutions was to create institutions with a special com-
mitment to a particular type of lending, and, in the case of
savings associations, the goal was to have a set of institu-
tionswith aspecia commitment to the housing market. In
spiteof therapid growth of mortgage securitization and the
prevalence of commercial and mortgage banks in mort-
gage lending, they argue that a depository institution with
aspecial commitment to mortgage lending still is needed.

According to these critics, commercial and mortgage
banks are “cream-skimmers’ who make easy real estate
loans, but who do not develop the relationships with un-
usual or nontraditional borrowers, that arerequired to lend
successfully to these borrowers or institutions. A corollary
to this view is that commercial banks provide only con-
forming mortgages that can be sold in the secondary mort-
gage market, while savings associations make “hard’
mortgages that often must be held in the ingtitution’ s port-
folio. Asiillustrated later, these types of institutions may
behave differently in their asset allocation in response to
changes in borrower income or house prices. Such differ-
ences may provide tests of whether or not specia borrow-
ers are served by these ingtitutions.?

1. Under some of these proposals, the regulator of most savings asso-
ciations (the Office of Thrift Supervision, or OTS) would be consoli-
dated with commercial bank regulators (the Federal Deposit I nsurance
Corporation, the Office of the Comptroller of the Currency, and the Fed-
eral Reserve). The savings association industry has argued that charter
elimination, if any, should beof the“charter-up” variety, givingall thrift
powers to banks rather than limiting thrift powers to those of banks.

2. Brenwith a*“ special commitment” by savings associations, the ques-
tion persists asto why a special charter is needed to promote this com-
mitment, since most mortgage-related activities, with the exception of
somereal estate devel opment |oans, can be undertaken by aninstitution
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In this paper, we present a theoretical model of lender
portfolio choice between home mortgages and an aterna
tive investment in a government security. We distinguish
between traditional lenders, who are price-takers in the
mortgage market, and nontraditional lenders, whoinvest in
informationin order to obtain some market power in anon-
traditional mortgage market. We then use redlistic para-
meter values to simulate the comparative statics of the
model. These simulations inform the structure of our esti-
mated equations, where we find no evidence that savings
associations are more oriented to nontraditional mortgage
borrowers than commercial banks. Thus, the savings as-
sociation charter does not appear to make savings associ-
ations behave more like nontraditional lenders.

|. THE GOVERNMENT' S COMMITMENT
To A SPeciaL DEPOSITORY
FOR THE HOUSING SECTOR

Savings associations had existed for about 100 years prior
to the Great Depression as cooperatives that pooled the
savings of members and then made |oans to members for
housing. But during the 1930s, the federal government
transformed the industry into a tool of public policy and
madeit asymbol of the government’ scommitment to hous-
ing (National Commission 1993).

This tool worked well until the mid-1960s, when the
S& L industry encountered the first of many crises. Be-
cause the industry funds longer-term mortgages with
shorter-term deposits, each market or regulatory devel op-
ment that made it easier for depositorsto place their funds
elsewhere and receive higher yields placed pressure onin-
dustry profitability. By 1970, the need for the S&L indus-
try to adopt new strategies for funding mortgages was
evident to many observers, but, as the National Commis-
sion (1993) points out, “Congress’ insistence that S&Ls
continue to function amost totally as vehicles for achiev-
ing national housing goals prevented needed adjustments
from occurring” (p. 23).

By 1988, the S& L industry was in the midst of afull-
blown crisis, but even then the industry and Congress were
able to block changes because of afear that national hous-
ing policy would be damaged if the special nature of the

with either acommercia bank or savings association charter. One an-
swer isthat it istheregulator of the industry—in this case the Office of
Thrift Supervision—that creates the special commitment because it is
focused on the industry and understands it better, and therefore allows
more “relationship lending.” Beyond this argument, it isdifficult to un-
derstand why changing the charter of savings associations would
change the activities of the savings associations.

S& L werealtered.® As stated by Danny Wall (1988), Chair-
man of the Federal Home Loan Bank Board (then regulator
of the S& L industry) at the height of the thrift crisis (p. 237):

...it seemsclear to methat the Congressisabsol utely com-

mitted to thisindustry, because of the predominance of its

responsibility isfocused on housing finance....

It is clear to me that the Congress, as the policy maker,

wants an industry like thisto exist, with a charter in com-

munity after community, unlike the mortgage bankers....

Mortgage bankers expand and contract with the market,

and that kind of ahility is necessary and desirable. On the

other hand, in the down times, the savings institution in-
dustry has still financed housing.

Now, ten years later, the debate about “modernizing”
bank charters still evokes concern that smaller deposito-
ries, particularly thrifts, are needed to accomplish impor-
tant policy goalsin housing and community development.
For example, Nicolas Retsinas—Assistant Secretary of
Housing and Urban Development and Federal Housing
Commissioner—states (1997):

...any proposal to modernize financial services must en-

sure that institutions are not discouraged and precluded

from continuing to concentrate in mortgage lending. Pub-
lic policy in this country has always recognized the value

of promoting home ownership.

...We should not force institutions that focus on housing

finance to abandon a business that not only is profitable

but also fulfills a very important public purpose.

[l. THE DEMAND FOR M ORTGAGESAND ASSET
ALLOCATION BY FINANCIAL INSTITUTIONS

Banksinvest in understanding their customers as part of
understanding the risks of lending. Evaluating loan appli-
cants and monitoring loan borrowers allows banksto build
up expertise, and thisinformation may then be used to ex-
tend credit to borrowerswho find it difficult to obtain el se-
where.* Savings associations, with higher proportions of
lending focused on mortgages, may build up special ex-
pertise in the mortgage market.

Thereare, in essence, two residential mortgage markets:
the traditional mortgage market, which usually provides
fixed-rate mortgages with a 20 percent down payment to
borrowers with well-known credit characteristics, and the
nontraditional market. To illustrate how these markets
might become segmented, consider a simple model with
two typesof borrowers—onetypethat haswell-known risk

3. Therewere, of course, many causesof the1980sS& L crisis, and there
are literally hundreds of publications about it. Some of the better ones
areBarth (1991), Kane(1989), National Commission (1993), and White
(1991).

4. See Blinder and Stiglitz (1983).
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characteristics and the other with nontraditional risk char-
acteristics. Both types of borrowers have housing valuesas
part of their Cobb-Douglas utility functions, as used by
Sein (1995), and both are constrained by their budgets or:

®  Uzalnv+- a)lF
-Q(fﬁMi +pF - |- 1(S- D)),

where V isthe house price, F isthe quantity demanded of
other goods (called food), r§) is the rate demanded by bor-
rowers for mortgage credit, M is the amount of mortgage
credit demanded, p isthe price of food, | isthe borrower’s
income, r; is the risk-free interest rate, which here is the
opportunity cost of the down payment, Sis the borrower’s
savings, D isthe down payment on the mortgage, a isapa-
rameter of the utility function, g the marginal utility of in-
come, and the subscript i denotes the type of borrower
(which will beindicated only when needed for clarity). By
definition, V=M+D, and we assumethat the mortgage rate
is higher than the risk-free interest rate and that the bor-
rower is certain about his or her income. Thus, the bor-
rower uses all savingsfor the down payment, or S=D. The
borrower chooses the value of the house and the quantity
of goods he or she wishes to consume, yielding the first-
order conditions:

2 u/IvV=a/V- q2=0

U/TF=(1- a/F- p=0
l=r2(V-S)+pF.

By solving for the marginal rate of substitution between
the value of the house and food, and using the income
constraint, we find the mortgage amount desired by the
borrower:

D
(3) M = a(l +DrMS) s

Y

The Traditional Mortgage Lender

We assume that financia institutions minimize the vari-
ance of a portfolio for any given level of expected return
and then integrate this standard model of asset allocation
with the supply and demand conditions in the mortgage
markets. First, consider atraditional mortgagelender, who
holds two types of assets—Treasury securities and tradi-
tional mortgages. By traditional mortgages, we mean mort-
gages that meet well-understood and standardized under-
writing criteria. Thetechnology for creating such afirm—
one that underwrites corventional, conforming mortgages
—isreadily available.

The traditional mortgage lender 's expected return on a
traditional mortgageiis:

(4) rn::[rM(l_ dc)+dc|c_ C.- rf]'

where d, is the probability of default for atraditional bor-
rower, |, isthelossrate on adefaulted traditional mortgage
(I.< 0), and c isthe cost of underwriting atraditional bor-
rower. Since the traditional mortgage lender can invest in
Treasury securitiesaswell, the expected return on the port-
folio of thistype of institution is:

() Yo = XM X Iy,

where x; and % (which here equals 1-x,) are the propor-
tions of traditional mortgages and Treasury securitiesheld
in portfolio.

Thevariancein return on atraditional mortgage (thein-
stitution holds assets until maturity, so thereisno variance
in the return on Treasury securities) is:

(6) Vc = (rM - lc)zdc(l_ dc)’
and the traditional mortgage lender solves the problem:
7) O, =Minxl, s.tu,=y,,

where myisthe firm’s target rate of return, and the tradi-
tional mortgage lender solves for x; and x;.
Solving for x., we find:

(8) .

m-r
—_p °f
X = —2—1

nl_rf.

With free entry and exit in the traditional mortgage in-
dustry, the target rate of return is driven by competition to
equal the expected risk-adjusted return on capital in the
economy. Wesolvefor the contractual traditional mortgage
rate (ry,) so that:

9 vV,
m = (m,- 1)+

where (m,,, N, ) isthe accepted risk-return trade-off in the
economy (similar to a long-run or equilibrium return to

capital).®

5. Equation (9) is similar to the equation for a capital market line, but
instead of suggesting that an exogenous covariance exists between the
market portfolio and the default risk of a mortgage (which we be-
lieveis difficult, if not impossible, to define and estimate), we argue that
the entry and exit of firmsin the market brings about an adjustment in
mortgage rates that equates the firms' willingness to take risk with the
willingness of investors generally.
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Using equation (9), we find ry,* from equation (4), and
then solve equation (8) for xy* , the equilibrium proportion
of mortgagesheld by atraditional mortgagelender. Theso-
lution is complicated, but can be calculated without diffi-
culty using Mathematica.®

The Nontraditional Mortgage Lender

Making nontraditional mortgages requires an “up-front”
fixed cost investment by the lender, so that the lender
“knowsthe market.” Thisinitial investment makesthelen-
der’'s market idiosyncratic, partly protecting the nontradi-
tional lender from competitors. Having paid to be a
monopolist, the nontraditional lender chooses the nontra-
ditional mortgage rate to maximize total revenues or:

(10) Maxrg M.,

wherer) isthemortgagerate offered by thelender toanon-
traditional mortgage borrower, and M,, is the demand for
mortgages in the lender’ s nontraditional market.

Like the traditional lender, the nontraditional lender
minimizes the variance of its portfolio subject to its target
rate of return. However, the nontraditional lender can in-
vest in Treasury securities and traditional mortgages, as
well as nontraditional mortgages, or:

= nga: 2 2 _
(11) O,=Minxyv, +xv, s.tu =y,

where y, is xm+x,m+ (1 — X, — X )r¢, and m, is the ex-
pected return on a nontraditional mortgage (defined in a
manner similar to that for the traditional mortgage).

The nontraditional mortgage lender solves for the pro-
portion of traditional and nontraditional mortgages to
hold, subject to the contract mortgage rate in the nontra-
ditiona market (determined by equation (10)) and the con-
tract rateinthetraditional market (determined by equation
(9)). Again, the solution is complicated but easily derived
using Mathematica.

[11. SmMuLATION OF COMPARATIVE STATICS

To illustrate the effect of interest rate and income shocks,
we userealistic parametersfor our model and graph the ef-
fect of changes in interest rates, borrower income, and
down payment amount on the proportion of mortgage
holdingsfor eachtypeof lender. For simplicity, weassume
that the parametersin the utility functions and the income

6. Laderman and Passmore (1998) is an expanded version of this paper,
containing the Mathematica code.

and savings of traditional and nontraditional mortgage
borrowers are the same. We also assume that the covari-
ance between the expected return on traditional and non-
traditional mortgagesiszero, althoughitisstraightforward
to useagiven covariance structure. The completelist of pa-
rameter assumptionsis given in the Appendix.

The cumulative default rate for Freddie Mac mortgages
during the 1980s and early 1990s was about 2.16 percent,
with default rates ranging from 0.79 to 6.2 percent, de-
pending on the loan-to-value ratio for the mortgage. This
rangeimpliesannual default ratesfrom under 0.08 percent
to as high as 0.6 percent. For FHA loans, the cumulative
default rates range from 5 percent to 15 percent, implying
annual default rates ranging from 0.5 to 1.5 percent.” We
will assume that traditional mortgage borrowers default at
an annual rate of 0.08 percent and that nontraditional de-
fault at 0.50 percent.

For Freddie Mac, losses on a foreclosure run about 40
percent on their typical conforming mortgage of roughly
$110,000.8 L osses on FHA mortgages range from 45 to 55
percent. Thus, once amortgage defaults, there seemsto be
little variance in the losses incurred as a proportion of the
mortgage. We assume that losses on defaults are 40 per-
cent of the loan amount for both traditional and nontradi-
tional borrowers.

Another parameter of interest isthe cost of underwriting.
We assume that traditional borrowers cost 1 percent of the
mortgage amount to underwrite, and nontraditional cost 3
percent. The average cost of mortgage origination in 1989
has been estimated to range from 1 to 2 percent.® Accord-
ing to the trade press, total origination costs for the average
mortgage in 1994 appear to be somewhat above 2 percent,
but this cost involves much more than underwriting.

For the returns on investments, we base parameters on data
from 1986 to 1996. In our simulations, we use the return and
standard deviation for Treasury bonds for the market’ s ex-
pected risk-return trade-off on a portfolio of mortgages and
bills. We use the return on Treasury hills for the bank’ s cost
of fundsin those smulations where we vary parameters other
than the bank’ s cost of funds. From 1986 to 1996, Treasury

7. For Fannie Mae and Freddie Mac delinquency rates, see their 1995
annual reports. For Freddie Mac’ scumulative default rate and losseson
foreclosure, seeR. Van Order and P. Zorn (1995). For FHA default rates,
see Berkovec, et a. (1998). For an analysis which includes a compari -
son of the default and loss rates of these institutions see G. Canner, W
Passmore, and B. Surette (1996).

8. However, if mortgage payments are brought up to date through either
aloan modification or ahome sale prior to foreclosure, the losses may
fall to arange of 6 percent to 22 percent. See “Examining Secondary
Market Trends,” America’s Community Banker, April 1996.

9. See Passmore (1992).
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bonds yielded 7.5 percent, with astandard deviation of 1 per-
cent, while Treasury hillsyielded 6.01 percent.1°

We first examine the effect on the proportion of mort-
gages held by traditional and nontraditional lenders of a
changeintheir cost of funds. Theyield paid for their funds
isr;, theyield paid on the risk-free investment alternative
available to the lenders. Asthe depository’ s cost of funds
increases with interest rates, the proportion of total mort-
gagesheld in lenders’ portfolios declines because the rel-
ative attractiveness of Treasury securities rises (top panel,
Figure 1). The traditional lender contracts its share of tra
ditional mortgages (the only type of mortgages it holds)
more quickly than the nontraditional lender because the
marginal profit on a traditional mortgage, while falling
rapidly compared to a Treasury security, is not falling as
rapidly as the margina profitability of a nontraditional
mortgage. Thus, the traditional-only lender is substituting
Treasuries for traditional mortgages, while the nontradi-
tional lender is substituting Treasuries for both traditional
and nontraditional mortgages, and also is substituting tra-
ditional for nontraditional mortgages. As shown in the
middle panel of Figure 1, the proportion of nontraditional
mortgages held by the nontraditional lender fallsrapidly as
ratesrise.!!

When examining the mortgage-to-asset ratio (bottom
panel of Figure 1), which will bethevariable of interestin
the empirical work that follows, the traditional lender con-
tracts more rapidly than the nontraditional lender at lower
levels of interest rates, but the contraction by these lenders
becomes almost identical at higher levels of interest rates.
These representative simulations suggest that changes in
mortgage-to-asset ratios of lenders in response to interest
rate shocks are unlikely to differ much by type of lender.*?

10. We aso conducted simulations using return parameters based on
long-run historical data from 1926 to 1991. (See Laderman and Pass-
more 1998.) These simul ations showed responsesthat were qualitatively
similar to the simulations based on the more recent data.

11. Note that the level of the nontraditional mortgage-to-asset ratio is
usually very small relative to the level for the traditional mortgage-to-
asset ratio. Thereislittle empirical evidence about the level of nontra-
ditional mortgages. For a brief time, the OTS collected information
from savings associations on the amount of mortgages they made with
greater than 80 percent loan-to-value ratios and with no private mort-
gage insurance. This type of mortgage often is extended to nontradi-
tiona borrowers. Many of the ingtitutions had less than 5 percent of
their mortgages in this category.

12. Note that the desired amount of mortgages can be negative or can
exceed 100 percent, depending on their relative return. If theinstitution
has the ahility to “short” mortgage securities or Treasury securities, it
might pursue these strategies. Otherwise, we could assume the mort-
gage-to-asset ratio is capped at zero or 100 percent. For the discussion
of the comparative statics, this makes no difference.

FIGURE 1

THE EFFECT OF INTEREST RATE SHOCKS
ON MoRTGAGE HOLDINGS
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Similarly, changes in the expected return on a market
portfolio (Figure 2) are very similar for lenders with high
or low proportions of nontraditional mortgages in their
portfolios. In addition, these changes affect the proportion
of mortgages of all lendersin alinear and direct fashion,
with increases as the expected return on the portfolio in-
creases (holding risk—which results only from holding
mortgages—constant) resulting in larger relative holdings
of mortgages.

Income shocks have very different effects on traditional
and nontraditional lenders (Figure 3). In our model, tradi-
tional mortgagesare provided by aclassic, atomistic group
of suppliers. Changesin the level of income of traditional
mortgage borrowers result in changesin the overall size of
the traditional mortgage market, but do not result in
changes in the relative proportion of assets allocated to
mortgages by traditional lenders (top panel, Figure 3). In
contrast, nontraditional mortgagesare provided by lenders
who “know their community” and see the downward slope
of the community’s demand curve. Thus, an increase in
these borrowers' incomes raises the profitability of pro-
viding mortgages to these borrowers, causing the ratio of
nontraditional mortgages to assets to rise (middle panel,
Figure 3) and theratio of traditional mortgagesto assetsto
fall at nontraditional lenders (top panel, Figure 3).

As shown in the bottom panel, the fall in traditional
mortgages can exceed the rise in nontraditional mortgages
at nontraditional lenders, with the result that a positive in-
come shock has a negative effect on the mortgage-to-asset
ratio at nontraditiona lenders. (But a nonnegative rela-
tionship between income and the mortgage-to-asset ratio,
or onethat isonly dlightly different from that experienced
by traditional lenders, isalso possible.) Aswill be seen be-
low, the possibility of a non-zero response is a key dis-
tinction in our effort to separate lenders who provide a
commodity-like mortgage product from those who serve
markets with nontraditional borrowers.

Similarly, changesin house prices (which, in our model,
are equal to changes in down payment requirements) have
different effects on traditional and nontraditional lenders
(Figure 4). Higher home prices (or higher down pay ment
requirements) cause consumer demand for mortgages to
contract. The effects are equivalent to a negative income
shock, with the marginal profitability of nontraditional
mortgages falling as housing prices or down payment re-
guirements rise, and lenders then contracting the propor-
tion of nontraditional mortgages in their portfolios
(middle panel). However, overall mortgage-to-asset ratios
at nontraditional lendersrise, as relatively more tradi-
tional mortgages (with their small marginal profits) are
added to compensate for the decline (bottom panel). Tra-
ditiona lenders, who do not see consumer demand in their

FIGURE 2

THE EFFECT OF MARKET PORTFOLIO RETURN
ON MORTGAGE HOLDINGS
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FIGURE 3 FIGURE 4
THE EFFeCT OF INCOME SHOCKS THE EFFecT OF House Price
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obj ective functions, do not change the relative proportions
of their portfolios.

Finally, we cal culated the mortgage ratesimplied by our
model (Figure5). Traditional mortgage ratesvary with in-
terest rates and span areasonable range of values. Nontra-
ditional mortgage rates are set at the revenue-maximizing
level and are not influenced by other interest rates. Gener-
ally, the nontraditional rate derived from our simulations
is higher than the traditional rate.

IV. A REGRESSION ANALYSIS OF BANK AND
SAVINGS AssOCIATION LENDING BEHAVIOR

To test our theory and to describe the differencesin lend-
ing behavior between commercia banks and savings asso-
ciations, we devel op aregression model based on the theory
presented earlier. Our theory suggests that interest rates
have a negative and nonlinear effect on the mortgage-to-as-
set ratio at both traditional and nontraditional lenders,
while the market return has a positive and linear effect. For
nontraditional lenders, both the income of borrowers and
house prices can affect the mortgage-to-asset ratio, but for
traditional lenders, income and house prices have no effect.

Let m be the mortgage-to-asset ratio, and assume that
the depository institution desiresto move thisratio to ara-
tio of m*. We assume a partial-adjustment process:

(12) m, = m_, +k(m - m.)),

FIGURE 5
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wheret isatime subscript. The optimal mortgage-to-asset
ratio, m*, is modeled as a function of interest rates, mar-
ket returns, borrower incomes, house prices, and ddlin-
guency rates, aswell as control variablesfor the region of
the country and the size class of the institution.

The Linear Model

Despite the nonlinear nature of our theoretical model, our
first regression has a simple linear specification. This re-
gression provides uswith initial valuesfor the parameters
in the nonlinear regression estimation, as well as a check
on the robustness of other results. Thelinear model for the
optimal mortgage-to-asset ratio is:

(13) m =c+ar, +H +gV,+l m
+q,NE + g,S+ q;MW + ¢, LARGE

+q.MED + ¢, MNPDNA

In our empirical work, we usethe one-year Treasury bill
interest ratefor r;, real average hourly earningsin the state
in which theinstitution islocated for |, the weighted aver-
agereal value of median house pricesin the statein which
the ingtitution is located for V, and the 10-year Treasury
bond interest rate for m,,.1* MNPDNA is the long-run aver-
age of theratio of theinstitution’s past-due and nonaccru-
ing mortgage loans to total mortgage loans, measured in
percent.!* The interest rates are measured in percent, asis
the dependent variable in the regression. Rea average
hourly earnings are in dollars. The house price is in thou-
sands of dollars.

13. The house price variablewas constructed in several steps. First, me-
dian house prices for 1987 were obtained from the National Associa-
tion of Redltors. These data arein thousands of nominal dollarsand are
availableby Metropolitan Statistical Area(MSA). Next, M SA datawere
aggregated to the state level using population weights. Then, for each
state, a time series of house prices was generated by multiplying the
1987 house price by atime series of repeat sales house priceindicesfor
that state. The house price index is normalized to be 100 in every state
in 1987, so the resulting house price time series was divided by 100 to
yield a time series of nominal house prices, in thousands of dollars.
Nominal house prices were then converted into real house prices using
the Consumer Price Index.

14. The past due and nonaccruing ratio was taken as the sum of mort-
gage loans past due 90 days or more plus nonaccruing mortgage loans,
divided by total mortgage loans. The long-run average was taken over
the years in the sample period for which data were available:
1990.Q1-1996.Q4 for savings associations and 1991.Q1-1995.Q3 for
commercial banks.
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The control variables NE, S, and MW are dummy vari-
ables, with values of 1 indicating that the institution isin
the Census-defined Northeast, South, or Midwest, respec-
tively. (The West is the omitted category.) The variable
LARGE takesavalueof 1 if theinstitution hastotal assets
greater than or equal to $1 billion as of the third quarter of
1988, and the variable MED takes avalue of 1 if theinsti-
tution has total assets greater than or equal to $500 mil-
lion, but less than $1 billion, as of the same date.

Our data are quarterly and cover the period from the
third quarter of 1988 to the fourth quarter of 1996.%° We
screened our sample to include only ingtitutions that ex-
isted throughout the sample period and that were well-cap-
italized as of the third quarter of 1988. We aso excluded
savings associations with unusually high (3 85 percent) or
unusually low (£10 percent) mortgage-to-assets ratios in
any quarter of the sample.’® We applied the same screens
to commercia banks that we applied to savings associa-
tions. After applying these screens, we had 3,230 banks
and 693 savings associations in our sample.

Figure 6 presents the time series of the cross-sectional
means of the dependent variablefor commercial banksand
saving associations. Savings associations do much more

15. Since the regression includes the lagged dependent variable on the
right-hand side, thefirst observation for the dependent variableisin the
fourth quarter of 1988.

16. In addition, we use only savings associations whose regulator—the
OTS—is separate from the regulators of commercial banks.

FIGURE 6

MEAN oF THE MORTGAGE-TO-ASSET RATIO

residential mortgage lending than commercial banks; the
mean mortgage-to-asset ratio over our savings association
sample ranges from 48.8 percent to 54.8 percent, whereas
for banksit rangesfrom 20.4 percent to 24.2 percent. Also,
savings associations responded to the credit crunch of the
early 1990s by cutting back mortgage lending sharply,
while banks increased their mortgage lending at a steady
pace. Table 1 presents sample statistics for the regression
variables.

Model Estimation and Results

Inserting equation (12) into equation (13) and dropping the
t subscriptson rg, I, V, and m,,, we estimate the following
regression equation:

(149  m=(1- km, +kec+kar,
+kbl +kgV +kl m, +kg,NE

+kq,S + kq;MW + kq,LARGE
+kgsMED + kg, MNPDNA+ €,

where eisanormally distributed error term.

The regression results are presented in the second and
third columns of Table 2. Except for m,_,, we present only
the long-run coefficients, which affect the desired mort-
gage-to-asset ratio. The results suggest that the banks be-
have as predicted by the theoretical model: the long-run
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TABLE 1

SAMPLE STATISTICS FOR REGRESSION VARIABLES
CoMMERCIAL BANKS

VARIABLE MEeaAN MEDIAN MiNIMUM Maximum SD.
m 22.44 20.77 10 80.89 8.21
re 5.89 5.64 3.18 9.57 177
| 2.76 279 2.02 3.75 0.31
\Y, 29.15 28.05 13.83 83.98 7.04
7.26 7.2 5.36 9.36 1.05
NE 0.1 0 0 1 0.29
S 0.39 0 0 1 0.49
MW 0.47 0 0 1 05
LARGE 0.005 0 0 1 0.07
MED 0.009 0 0 1 0.09
MNPDNA 0.91 0.64 0 11.93 0.95
SAVINGS ASSOCIATIONS
VARIABLE MEAN MEDIAN MiNIMUM MAXIiMuUM SD.
m 51.79 52.63 10.37 84.81 51.41
re 5.89 5.64 3.18 9.57 177
| 2.82 2.83 2.02 3.75 0.3
\% 31.05 285 13.83 83.98 8.96
7.26 7.2 5.36 9.36 1.05
NE 0.2 0 0 0.1 0.4
S 0.32 0 0 0.1 0.47
MW 04 0 0 0.1 0.49
LARGE 0.03 0 0 0.1 0.16
MED 0.04 0 0 0.1 0.18
MNPDNA 1.26 0.83 0 17.34 1.43

coefficient on the risk-free rate is negative and significant,
and the coefficient on the market return is positive and sig-
nificant. In contrast, for savings associations, the coefficient
on therisk-freerateis positive and significant, while the co-
efficient on the market return is negative and significant.*”

17. Both the risk-free interest rate and the 10-year Treasury bond rate
were on adeclining trend from the end of 1988 to about the end of 1993,
and then turned up for about ayear before leveling off.

Theestimation a so indicatesthat thereisno statistically
significant difference between how banks' and savingsas-
sociations' mortgage-to-asset ratios respond to changesin
income or changes in house prices. We calculated 90 per-
cent confidence intervals for the estimates of the long-run
coefficients on income and house prices for the two types
of institutions and found that they overlapped.

To check our resultsthat the responses of the mortgage-
to-asset ratio to changes in income and the home price
at banks and savings associations are not significantly
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TABLE 2

LINEAR REGRESSION RESULTS FOR MORTGAGE-TO-ASSET RaTIO: FuLL SAMPLE

EXPLANATORY CoMMERCIAL BANKS SAVINGSASSOCIATIONS
VARIABLE (98,408 OBSERVATIONS, (21,177 oBSERVATIONS, ADJUSTED R?=0.974)
ADJUSTED R?=0.96)
UNCONSTRAINED CONSTRAINED
REGRESSION REGRESSION
m_, 0.981™" 0.985™" 0.985™"
(0.001) (0.001) (0.001)
constant -0.993 438 -7.03
(4.45) (16.9) (16.2)
I -1 9.64™" 0
(0.302) (1.47) (0)
435" 117 2.14
(1.15) (4.82) (4.87)
\ 0.142"" -0.23 -0.169
(0.043) (0.161) (0.162)
My 391 -6.21"" 7.85""
(0.537) (2.14) (1.2
NE 8.87""" -8.91° -8.78
(1.63) (5.09) (5.14)
S 1.26 -1.56 -0.737
(1.49) (5.04) (5.09)
MW 1.79 -0.168 0.396
(1.45) (5.21) (5.27)
LARGE -3.78 6.68 0.617
(4.09) (7.38) (7.45)
MED -5.14" -6.93 -7.04
(3.02) (6.24) (6.31)
MNPDNA -3.0™" =242 -2.49""
(0.317) (0.887) (0.898)

Norte: Except for m, _,, reported numbers are partial derivatives of m'; standard errors are in parentheses.

* () statistically significant at the 10 (1) percent level

different, we also estimate the linear model with our theo-
retical constraintsimposed on thelong-run coefficientsfor
the risk-free rate and the market return in the savings as-
sociation regression. Specifically, we restrict the coeffi-
cient on the risk-free rate to be less than or equal to zero
and the coefficient on the market return to be greater than
or equal to zero.

Imposing the constraints on the estimation of the risk-
freerate and market return coefficientsresultsin azero co-
efficient for the risk-free rate and a positive and significant
coefficient for the market return for savings associations
(last column). These results are more consistent with the
simulations of the theoretical model than were the uncon-
strained regression results for savings associations.

Asin the unconstrained regression, the savings associa
tions' long-run income and home price coefficients are not
significantly different from those of banks. Based on these
results, one cannot say that savings associations behave
more like the theoretically modeled nontraditional lender
than do commercial banks. However, two considerations
cloud the interpretation of thisresult. First, our model sug-
geststhat the partial derivative of the mortgage-to-asset ra
tio with respect to home prices is dependent on the level s of
other variables. Second, the unconstrained savings associa-
tions' results depart from the predictions of the theoretical
model about how the mortgage-to-asset ratio is affected by
therisk-free interest rate and the market return. We can cor-
rect for thefirst problem by turning to a nonlinear model.
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The Nonlinear Model

Thebasic nonlinear model for the desired mortgage-to-as-
Setratiois:

(15) m = dréf‘l'["’vgO +bl+gV+l m+gNE
+0,S+ ;MW + ,LARGE
+MED + q,MNPDNA,

The form of equation (15) was suggested by three fea-
tures of the simulation results shown in Figures 1-4. First,
the partial derivatives of the mortgage-to-asset ratio with
respect to the risk-free interest rate, income, and the value
of the house can be nonlinear, while the partial derivative
with respect to the market return is linear for both tradi-
tional and nontraditional lenders. Second, the shapesof the
partial derivatives of nontraditional lenders’ mortgage-to-
asset ratios with respect to the risk-free rate, income, and
house price depend on the other variables. Third, the sim-
ulation results show that the partial derivatives of nontra-
ditional lenders’ mortgage-to-asset ratios with respect to
income and home price may be concave. Including the pa-
rameter and the linear income and home price terms per-
mits enough flexibility in the functional form so that the
partial derivatives of the mortgage-to-asset ratio with re-
spect to income and home price can be concave.

Inserting equation (12) into equation (15), we attempted
to estimate the following nonlinear equation?®:

(16) m, = (1- k)m,_, +kdr? 1%y
+kb,| +kg,V + Kkl m, +kg,NE
+kq,S+ kg,MW + kg,LARGE
+kg;MED + kgq;MNPDNA+ €.

The estimation of this model converged for savings as-
sociations but not for banks, so we simplified the specifi-
cation to exclude the linear terms in income and home
price. This restricts the partial derivatives with respect to
income and home price to be either positive or negative
throughout (with the slope either decreasing or increasing
throughout), constant, or zero. Note that this excludes the

18. In order to do the nonlinear estimation, we had to provide initial
values for each of the parameters. Setting d=1 and b,=g,=0, and using
sample means for the explanatory variables, we assigned initial para-
meter values so asto equate the value of each of the partial derivatives
in the nonlinear regression with the corresponding partial derivativein
the corresponding (bank or savings association) unconstrained linear
regression.

possibility of a positive and decreasing slope turning to a
negative and decreasing slope asincome or home pricein-
creases. In other words, it excludesthe possibility of acon-
cave shape for the derivative.'

19. We dso attempted to estimate the following equation:

= d(@gry, ) (bl )™ (GV)* +b, I +1 m
+0; NE+ .S+ MW + q,LARGE
+0MED + g;MNPDNA.

The estimation converged for savings associations, but not for banks.

TABLE 3

NONLINEAR REGRESSION RESULTSFOR
MOoRTGAGE-TO-ASSET RATIO: FULL SAMPLE

EXPLANATORY CoMMERCIAL BANKS SAVINGSASSOCIATIONS
VARIABLE (98,408 OBSERVATIONS, (21,177 OBSERVATIONS,
ADJUSTED R?=0.96) ADJUSTED R?=0.974)

m_; 0.981" 0.985""
(0.001) (0.001)
I -0.629™" 9.13™
(0.009) (0.0001)
0.986" -1.23
(0.055) (0.794)
% 0.038" -0.06
(0.07) (0.735)
Mh 403" -4.98"
(0.202) (2.08)
NE 9.0 717
(1.53) (5.06)
s 2.26' 0.802
(1.28) (4.95)
MW 3.62" 3.67
(1.28) (5.05)
LARGE -4.15 5.89
(4.07) (7.42)
MED -4.88 -7.53
(3.0) (6.3)
MNPDNA -2.99" 248"
(0.315) (0.898)

Note: Except for m,_4, reported numbers are partial derivatives of m*;
standard errors are in unbolded parentheses; significance levelsarein
bold parentheses.

10 statistically significant at the 10 (5) (1) percent level
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The simplified regression model thenis:

(17) m =(1- k)m_, +kdr?1°V® + K m_
+kg,NE + kg,S+ kq,MW + kq,LARGE
+kg;MED + kg, MNPDNA+ e,

The estimation of equation (17) corverged for both
banksand savingsassociations (Table 3). Again, except for
m, _4, we report only the partial derivatives of the optimal
mortgage-to-asset ratio with respect to each of the vari-
ables. For both banks and savings associations, we eval u-
ate these partia derivatives at the pooled sample (banks
and savings associations together) means for the explana
tory variables. Using the same values for the relevant ex-
planatory variablesto calculate the partial derivatives that
depend on these variables in the bank and savings associ-
ation regressions ensuresthat any differencesin these par-
tial derivatives are due to factors other than differencesin
the underlying variables.

Asinthelinear regressions, thereisno statistically sig-
nificant difference between banksand savingsassociations
inthe estimated partial derivatives of their mortgage-to-as-
set ratios with respect to income or the house price.?

20. We attempted to estimate equation (17) with constraintsimposed in
the savings associ ationsregression on the signs of the partial derivatives
of the mortgage-to-assets ratio with respect to the risk-free interest rate
and the market return, but the estimation did not converge.

TABLE 4

High Mortgage-Ratio Banks

The regression results so far suggest that there is no dif-
ference between banks and savings associations in terms
of their responses to shifts in the demand-side variables.
Yet theseresultswere derived assuming that our model ad-
equately describes the behavior of commercial banks and

FIGURE 7

MEeaN oF THE MORTGAGE-TO-ASSET RaTIO
FOR HicH MoRTGAGE RaTIO BANKS
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SAMPLE STATISTICS FOR REGRESSION VARIABLES FOR HIGH MORTGAGE RaTIO BANKS

VARIABLE MEeaN MEDIAN MiNimMuM Maximum SD.
m 4151 42.43 7.44 80.89 11.08
re 5.89 5.64 3.18 9.57 177
| 2.79 281 2.02 3.75 0.31
\% 32.87 30 13.83 67.54 8.56
7.26 7.2 5.36 9.36 1.05
NE 0.33 0 0 1 047
S 0.34 0 0 1 047
MW 0.26 0 0 1 0.44
LARGE 0 0 0 0 0
MED 0 0 0 0 0
MNPDNA 115 0.88 0.03 5.54 101
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savingsassociations. Empirically, commercial banksseem
to conform to our model, whereas savings associations do
not, suggesting that our model may not correctly capture
the behavior of depository ingtitutions that specialize in
mortgage lending.

By sdlecting agroup of banks that specialize in mortgage
lending, we can extend our comparison of mortgage-lend-
ing behavior and, in the process, determine if our model of
a depository institution is adequately capturing the re-
sponse of mortgage-oriented lenders. We create a set of
mortgage-oriented banks—those with a mortgage-to-asset
ratio of at least 40 percent as of the third quarter of 1988.
This cutoff results in only 80 banks in the sample, high-
lighting the strong differences in the degree of specializa-
tion in mortgages by banks and savings associations.
Mortgage-oriented banks show a mean mortgage-to-asset
ratio that declinesin afashion similar to the mean savings
association mortgage ratio suggesting that these commer-
cial banks undertake mortgage adjustments in a manner
similar to savings associations (Figure 7).

Totest thistheory, weestimate equation (14) for thehigh
mortgage ratio banks. Table 4 shows the sample statistics.
(Notethat all of the high mortgage ratio banks are small.)
The results are reported in Table 5. The results for high
mortgageratio banks' long-runresponsesto changesinthe
home price or changes in income are not statistically sig-
nificantly different from the unconstrained or constrained
resultsfor savings associations. This providesfurther sup-
port to the hypothesis that the savings association charter
does not give savings associations special market power in
mortgage lending, as compared with commercial banks.

Weal so estimate the nonlinear equation (17) for thehigh
mortgage ratio banks. These results again suggest that
there is no difference between high mortgage ratio banks
and savings associations in terms of their responses to
shiftsin home price or borrower income. Finally, the neg-
ative coefficients on the interest rate and the positive coef-
ficients on the market return in Table 5 suggest that our
model does capture the behavior of depository institutions
that specialize in mortgage lending.

V. CoNCLUSION

This paper presents atheoretical model of lender portfolio
choice between home mortgages and an alternative irvest-
ment in a government security. A distinction is made be-
tween traditional lenders, who are price takers in the
mortgage market, and nontraditional lenders, whoinvest in
informationin order to obtain some market power in anon-
traditional mortgage market. Traditional lendersmay allo-
cate assets between government securities and mortgages

to traditional borrowers, whereas nontraditional lenders
may allocate assets between government securities, mort-
gagesto traditional borrowers, and mortgages to nontradi-
tional borrowers (those about whom the nontraditional
lender has some special knowledge).

Using realistic parameter values, the comparative statics
of the model are simulated, providing information on the
signs and relative sizes of the partial derivatives of total
mortgages with respect to the model’ svariables. The sim-
ulation results highlight that the traditional lender’s port-

TABLES

ReEGRESsION RESULTSFOR MORTGAGE-TO-ASSETS
RaTi0: HiIcH MORTGAGE RATIO BANKS

ExPLANATORY LINEAR REGRESSION NONLINEAR REGRESSION
VARIABLE (2,478 OBSERVATIONS, (2,478 OBSERVATIONS
ADJUSTED R?=0.923) ADJUSTED R?=0.923)
m_; 0.963™" 0.963™
(0.006) (0.006)
constant -394 —
(22.9)
I -0.232 -0.232
(1.76) (0.601)
17.4 6.48
(6.75) (0.459)
\Y -0.505™ -0.147
(0.235) (0.429)
M 4.95 3.45™
(3.02) (0.78)
NE 135 13.49™
(7.12) (6.82)
S 16.5" 14.66™
(6.9) (6.28)
MW 3.69 354
(7.65) (7.13)
LARGE —_ _
MED — —
MNPDNA -4.54™ 'i'gé
(1.91) (1.92)

Norte: Except for m,_;, reported numbers are partial derivatives of m';
standard errors are in unbolded parentheses; significance levelsarein
bold parentheses.

") atistically significant at the 5 (1) percent level
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folio choice is independent of changes in demand-side
variables, whereas the nontraditional lender’ sis not.

The model is then estimated using data for commercial
banks and savings associations to determine whether sav-
ings associations are “special,” that is, whether they be-
have more like nontraditional lenders than do commercial
banks. For alarge panel of banks and savings associations,
the regression results suggest that savings associations are
no more sensitive to changes in borrower income or home
prices than are banks. However, we have concerns about
how well our model describesthe behaviors of savings as-
sociations, and therefore we also estimated the model us-
ing asample of high mortgage ratio banks. Our resultsfor
high mortgage ratio banks imply that our model isnot in-
appropriate for mortgage-oriented depository institutions,
aswell as confirming that savings associations do not be-
have more like nontraditional lenders than do banks.
Therefore, it appears that the savings association charter
could be eliminated without impairing lending to nontra-
ditional mortgage borrowers.



LADERMAN AND PassMORE / |s MORTGAGE LENDING BY SAVINGSASSOCIATIONS SPECIAL? 45

APPENDIX: PARAMETER VALUES USED IN SIMULATIONS

PARAMETER

SIMULATION VALUE

Annua Default Rate on Conforming Mortgage

Annual Default Rate on Nonconforming Mortgage

Cost of Underwriting a Conforming Mortgage

Cost of Underwriting a Nonconforming Mortgage

Loss Rate on Both Conforming and Nonconforming Defaulted Mortgages
Mean Return on Market Portfolio

Variance on Market Portfolio

Return on Short-Term Treasury Bills

Income of Conforming and Nonconforming Borrowers

Price of Non-housing Goods

Down Payment Requirement on Both Conforming and Nonconforming Mortgages

Relative Preference for Housing versus Other Goods for Both Conforming and Nonconforming Borrowers

0.08 percent

0.5 percent
1  percent
3  percent

40  percent
7.5 percent
0.01 percent
6.01 percent

$100

$1

$20

0.1

REFERENCES

Barth, JamesR. 1991. The Great Savings and Loan Debacle Washing-
ton, D.C.: American Enterprise Ingtitute for Public Policy Re-
search.

Berkovec, James A., Glenn B. Canner, Stuart A. Gabriel, and Timothy
H. Hannan. 1998. “Discrimination, Competition, and Loan Per-
formance in FHA Mortgage Lending.” Review of Economics and
Satistics (forthcoming).

Blinder, Alan S., and Joseph E. Stiglitz. 1983. “Money, Credit Con-
straints, and Economic Activity.” American Economic Review Pa -
pers and Proceedings (May) pp. 287-302.

Canner, Glenn B., Wayne Passmore, and Brian J. Surette. 1996. “Dis-
tribution of Credit Risk among Providers of Mortgages to L ower-
Income and Minority Homebuyers.” Federal Reserve Bulletin
(December) pp. 1077-1102.

Kane, Edward J. 1989. The S& L Insurance Mess:How Did it Happen?
Washington, D.C.: The Urban Institute Press.

Laderman, Elizabeth S., and Wayne Passmore. 1998. “Is Mortgage
Lending by Savings Associations Special?’ Finance and Eco -
nomics Discussion Series, Federal Reserve Board of Governors
(forthcoming).

National Commission on Financial Institution Reform, Recovery, and
Enforcement. 1993. Origins and Causes of the Savings Associa -
tion Debacle: A Blueprint for Reform. Washington, D.C.: U.S.
Government Printing Office (July).

Passmore, Wayne. 1992. “Can Retail Depositories Fund Mortgages
Profitably?’ Journal of Housing Research 3(2) pp. 305-340.

,and Steven A. Sharpe. 1994. “ Optimal Bank Portfoliosand
the Credit Crunch.” Finance and Economic Discussion Series
94-19, Federal Reserve Board of Governors.

Retsinas, Nicolas. 1997. “Financial Modernization Testimony,” Hear -
ings befor e the House Subcommittee on Financial Institutionsand
Consumer Credit (February 13).

Sharpe, Steven. 1995. “Bank Capitalization, Regulation, and the Credit
Crunch: A Critical Review of the Research Findings.” Finance and
Economics Discussion Series 95-20, Federal Reserve Board of
Governors.

Sein, Jeremy C. 1995. “ Pricesand Trading VolumeintheHousing Mar-
ket: A Model with Down Payment Effects.” Quarterly Journal of
Economics (May) pp. 379-406.

Van Order, Robert, and Peter Zorn. 1995. “Income, Location and De-
fault: Some Implications for Community Lending.” Paper pre-
sented at the Conference on Housing and Economics, Ohio State
University, Columbus, July 1995.

Wall, Danny M. 1988. “ The Tasks Ahead.” The Future of theThrift In -
dustry: Proceedings of the Fourteenth Annual Conference, Federal
Home Loan Bank of San Francisco (December) pp. 231-238.

White, LawrenceJ. 1991. The S& L Debacle: Public Policy Lessons for
Bank and Thrift Regulation. New Y ork: Oxford University Press.



