








higher variance is associated with a greater probability of
default. From the bank’s standpoint, CRA has an unde-
sirable impact. In essence, CRA forces the bank to pay
the social cost of increased lending to the poor neigh-
borhood.1®

One beneficial side-effect of CRA is its impact on
information gathering. Figure 3 does not show the separate
information effects that augment the impact of the penalty.
Banks seek to reduce the penalty by raising 6, which in
turn raises the marginal benefit of information in neighbor-
hood P. Banks, therefore, invest more in I and less in I.
The change in information investment shifts the 7, and mp
curves as in Figure 2, reinforcing the increase in 0z4, and
moving it closer to 8. Thus, the ability to invest ininforma-
tion moves the equilibrium credit allocation even closer to
the socially desired value than is shown in Figure 3.

This informational effect of CRA potentially can miti-
gate some of the cost of complying with the law. If the
bank’s initial perception of the low-income neighborhood’s
risk was too high, CRA’s incentive to gather more informa-
tion can lead the bank to discover that there are far more
high-quality loans that can be made in the area than it
initially believed. Of course, the increased information
also may confirm the bank’s initial characterization of the
neighborhood’s risk. And, in fact, if credit quality is too
low, the bank may choose to redline and pay the regulatory
penalty.

CRA’s effect on information, as modeled here, also
achieves the “effort-oriented” enforcement of CRA.
Banks are encouraged to aggressively seek loans to boost
their portfolio of low-income neighborhood loans, thus
satisfying the regulatory interpretation of the law.

IV. Implications and Institutional Developments

One particularly attractive feature of the imperfect infor-
mation model is its potential to explain the emergence of
post-CRA institutional arrangements. The model suggests
that socially suboptimal lending occurs in part because the
costs of finding good loans are too high, not necessarily
because good loans cannot be made in a particular neigh-
borhood.

A predictable response of banks to this new regulatory
constraint is to seek ways to minimize the cost and risks of
complying with CRA regulations. Several arrangements
have emerged in the financial community to reduce the cost
of CRA compliance. First, as an explicit response to CRA,
financial institutions in a number of states have formed
multi-institution consortia? which not only lower the per-
institution cost of information, but allow participants to
share credit risks. A prime example is the California
Community Reinvestment Corporation, in which major
lenders in the state have pooled funds in a separate entity
whose sole directive is to find and make loans in disadvan-
taged neighborhoods. Since these same individual institu-
tions perform many other types of loan functions in-house,
it is clear (and is sometimes explicitly stated) that the
establishment of such consortia serves the purposes of
lowering per-institution costs of information and of spread-
ing risk in a lending process where such costs and risks are
relatively high.

Second, some banks allow non-profit community groups
to perform the initial applicant screening for CRA-related
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loans.?! This approach lowers the costs of information for
the lending institution by shifting part of the search and
monitoring costs to the community groups. This approach
also may reduce default risks since the community group,
by placing its “reputational capital” on the line, has an
interest in encouraging the borrower to follow the terms of
the loan. It also increases community group sensitivity to
the credit-risk problems faced by institutions when lending
in certain areas.

Third, some banks form separate corporations for CRA
activity which allow banks to take equity positions in the
borrower as well as debt positions.?? Joint loan-equity
positions, when they are possible, have been shown to
increase the monitoring and information gathering ca-
pability of the lender.23-24

Two points are particularly interesting with regard to all
of these arrangements. First, these strategies are explicitly
targeted at CRA and are not widely applied to other
lending problems. Second, all of these strategies are aimed
at reducing the costs of obtaining neighborhood informa-
tion and possibly at spreading risk.

The model provides an explanation for these arrange-
ments and an interpretation of their effects on lending to
disadvantaged neighborhoods. Consider, first, a post-CRA
arrangement in which a number of banks pool their re-
sources to obtain and share information about the poor
neighborhood. If we assume that N banks participate in the
consortium (each as an equal partner), then for each unit of
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information the individual bank purchases, it receives
N —1 units through the consortium sharing agreement. In
effect, for a given quantity of information, the cost to the
individual bank is split among N institutions. The neigh-
borhood P cost function thus becomes Cp(Ip)/N. Max-
imizing the modified adjusted return function yields the
following solution for 6:2°

ip—igtC, — ]%’ + 2B[var(rg)] + d
2B[var(rp) + var(rg)]

For a given quantity of I, 8 is unambiguously larger than
in the previous case where each bank obtains neighbor-
hood P information on its own. Clearly, if information
costs are lower, the optimal perceived return function for
the bank is higher. (In fact, if N becomes so large that per-
institution costs become very small, the return function
may approach the full-information returns function, and
problems caused by imperfect information may be fully
mitigated.)

Referring back to the diagrammatic treatment, a decline
in information costs acts the same way as that portrayed in
Figure 2. Because the marginal cost of a given amount of
information falls with pooling, the optimal amount of
information gathered rises and the marginal profit function
for neighborhood P loans shifts outward, generating an
increase in lending to that neighborhood.

Pooling arrangements increase the total amount of infor-
mation gathered. To see this, consider the first-order
condition for neighborhood P information and the resulting
partial equilibrium solution for marginal cost:

Cp3)
N

(10)

Opo0r =

= —BON:(IF) (11)

For a given value of neighborhood P information, the
marginal cost is lower than in the previous case, and
probably lower than the marginal benefit of investing in
information. Each bank in the consortium faces a private
incentive to invest in more information since they share the
costs. The net result is a quantity of I, that is greater
than the case without the consortium. The cost-pooling
arrangement thus yields a greater investment in informa-
tion than the case where all banks operate alone. Such
pooled arrangements appear to be particularly cost-effec-
tive mechanisms for overcoming problems of imperfect
information in lending markets.

Although such methods may minimize the costs of CRA
compliance, it is important to emphasize that participating
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banks still can be expected to be worse off compared to the
no-CRA case. If pooling arrangements yielded profits
similar to those in the wealthier areas, banks would have
had an incentive to form joint ventures before CRA was
adopted. '

That consortia form under CRA and not without CRA
suggests several properties of the cost function. There are
economies of scale in information that were not exploited
previously. Thus, a bank’s costs can be reduced by sharing
information, increasing total information while cutting
individual information gathering. Moreover, the minimum
efficient scale of lending necessary to satisfy CRA may be
too high for one bank to enter separately and make normal
profits. The consortium, in contrast, may be able to attain a
scale of lending activity sufficient to make CRA-related
lending profitable. Finally, the costs of forming and main-
taining a lending consortium may have prevented pre-CRA
arrangements of this type. The benefits of reducing the
CRA penalty, however, act to offset these costs.

This result suggests that even with pooling arrange-
ments, profits are lower under CRA. Otherwise, (a) it
would not be necessary to form consortia, or (b) if the
expected return to lending in the neighborhood is suf-
ficiently high, such consortia would have formed with-
out CRA.

The other arrangements, that is, the involvement of
community groups and the use of greater equity control,
offer similar advantages in reducing information costs.
Community groups may have lower costs of finding good
borrowers because of their familiarity with the neighbor-
hood and the potential borrowers. Greater equity control
offers lower monitoring costs to the bank, although it does
not reduce the initial information cost of finding the loans.

The two most prominent methods, the use of community
groups and bank-pooling arrangements differ in their dis-
tribution of costs. The use of community groups is attrac-
tive to banks since the information costs are passed along
to the community and not borne directly by the bank.
However, to the extent that banks have a comparative
advantage in identifying good loans, that approach may be
less efficient. The costs of bank pooling operations are
directly borne by the stockholders or customers of the
banks, but they have greater control over the lending
process.

Other potential arrangements also can be envisioned
within this framework. If the costs of complying with so-
cial goals put banks at a competitive disadvantage, it might
be appropriate to use government funds to subsidize the
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cost of gathering information, rather than effectively tax-
ing banks as occurs at present. Government agencies could
assist community group efforts in screening, or they could
subsidize information costs or risks through tax credits. In

such ways, the costs of social policy can be directly trans-
ferred to society, rather than indirectly through the effect
on bank costs, which are borne by bank customers and
owners.

V. Summary and Conclusions

In this article, we incorporate CRA policies explicitly in
a microeconomic model of bank behavior. We demonstrate
that CRA can be viewed as an additional cost or tax on
banks when they fail to achieve some socially desirable
balance of lending across neighborhoods. Moreover, part
of the effectiveness of CRA derives from its inducements
to banks to increase lending in disadvantaged neighbor-
hoods—costs that it would not otherwise undertake if
CRA were not imposed.

Previous studies have not explicitly modeled the linkage
between bank behavior and CRA. Instead, for the most
part, they have dealt with the empirical question whether
neighborhoods are rationed on the basis of non-economic
factors. These studies have been concerned not with how
CRA affects lending activity, but with whether CRA was
needed to correct some systematic bias in lending patterns.

In the context of our model, differences in neighborhood
lending patterns arise in response to differences in the
perceived risks of lending in certain areas. Thus, given the
costs involved in obtaining information about neighbor-
hoods, these lending patterns may be optimal from the
standpoint of a private, profit-maximizing bank. However,
our interpretation of the CRA suggests that it has been

invoked to overcome what is viewed as socially suboptimal

lending in disadvantaged neighborhoods.

The current study provides a better understanding of the
relationship between bank behavior and the application of
the CRA. Results from this study lead to several conclu-
sions. First, CRA places the social cost of more geo-
graphically even lending directly on banks. Banks are, in
effect, taxed in such a way as to force them to achieve social
goals, with bank customers or shareholders paying the cost
of the policy. ‘

Second, by imposing a penalty, CRA will increase
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lending to disadvantaged neighborhoods—an effect that is
reinforced in the model by the assumption of imperfect
information. When banks are induced by CRA to increase
lending in the poor neighborhood, the value of information
about that area rises. The induced investment in informa-
tion increases the bank’s knowledge about the poor neigh-
borhood and may reveal additional low-risk loan projects.
Information effects thus raise the proportion of the port-
folio allocated to poor neighborhood loans over and above
the direct effect of the CRA penalty.

An important policy question arises: if lending patterns
are suboptimal from society’s standpoint, is it efficient and
equitable to place the cost of that social policy on banks?
Other mechanisms can be found to lower the cost of
information about some neighborhoods, and banks could
be subsidized in their information costs rather than taxed.

The policy question raised by this article is whether
CRA is the most efficient way to achieve this social goal.
Future researchers may wish to shift their focus from
whether lending to various neighborhoods is sufficient, to
comparing the relative advantages of other mechanisms
that can remove the informational inefficiencies that in-
hibit the desired investing activity.

Moreover, the “penalty function” implicit in CRA
offers only one incentive structure for banks to increase
their search activity. This approach, which offers vague
regulatory penalties on mergers and acquisitions, may not
offer the most efficient incentives to banks to increase their
lending to disadvantaged neighborhoods. By starting from
a clear understanding of the cause of the suboptimal
lending—namely, differential risks, exacerbated by costly
information—the incentive structure to achieve that goal
can be crafted more efficiently.
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NOTES

1. See, for example, James (1987).

2. Sullivan and Pozdena (1982) make the distinction be-
tween rational redlining, where differential lending occurs
as a result of differences in future prospects of borrowers
or projects, and irrational rediining. The latter is arbitrary
and discriminatory. In our model, only rational redlining
occurs.

3. This return includes the expilicit interest charged on
loans as well as other fees and payments.that may be
required by the lender. These fees include such items

as closing costs, origination fees, prepaid interest, etc.

Booth (1990) finds that loan fees play an important role in
the pricing of bank commercial ioans and that loan fees
assume an extensive variety of forms.

4. Although banks have considerable. latitude to vary
interest rates, collateral requirements, and various fees,
some flexibility may be sacrificed to gain advantages of
scale through standardization. Moreover, recent work by
Jaffee and Russell (1990) suggests that lenders may be
limited in their ability to differentiate loan terms because of
social pressures regarding “fairness,” as well as legal
limits associated with discrimination.

5. Accordingto the notion of adverse selection, increases
in interest rates may discourage safer borrowers and
attract riskier ones who have a lower probability of repay-
ing the loan. The increase in interest rates has an adverse
effect on the quality of loan applicants and may actually
lead to lower expected returns for lenders (after account-
ing for defaults). This adverse selection effect limits the
extent to which interest rates can reflect loan risk. See the
box on Imperfect Information vs. Credit Rationing.

6. In the credit rationing literature, Stiglitz and Weiss
(1987) implicitly argue that banks choose to allocate
credit sequentially to different borrower classes. The bank
chooses a loan rate to each class that maximizes the
expected utility (return) from loans to that group, tak-
ing into account the adverse selection problem. Conse-
quently, rates differ to different groups, but the differences
in rates are not necessarily constructed to yield the same
expected return.

7. Although this assumption may appear quite restrictive,
relaxing it does not affect the general nature of the results.
As long as rates do not fully reflect underlying risks,
changes in risk will affect expected returns to the bank. In
the model! discussed here, changes in variance induced
by information do not affect loan rates. This can be gener-
alized easily by making loan rates a direct function of risk,
in which case there would be some partially offsetting
effect on loan rates. This would reduce the magnitude of
the effect on portfolio allocation resulting from a change in
risk, but it would not change the direction of the effect.

8. In practice, the volume of loans is an endogenous
variable that may be at least partially determined by the
bank’s deposit-taking activities in the two neighborhoods.
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For purposes of this discussion, however, the assumption
of an exogenous total loan volume is not crucial.

9. Information problems may be more acute in the poor
neighborhood if banks have fewer branches in those
areas. A smaller deposit base makes branching in poor
neighborhoods less profitable. In this way, deposit-taking
activity can exacerbate information asymmetries across
neighborhoods and impinge on the lending decisions.

10. Although this assumption simplifies the ensuing anal-
ysis, it is somewhat restrictive. At the very least, we believe
that any covariance between these errors is likely to be
positive, a relationship that mitigates somewhat, but does
not change, the predictions of the model presented be-
low. Negative cross correlations between neighborhood
information sets seem unlikely.

11. This -assumption is not unreasonable given that de-
posit insurance in U.S. banking markets has covered
virtually 100 percent of deposits.

12. An alternative reason for the negative relationship
between returns and variance has to do with the nature of
the debt contract. The probability of default rises with
variance, as does the probability of a high payoff to the
project owner or borrower. Since lenders cannot receive
more than the loan rate when favorable outcomes occur,
they are not compensated for the increased probability-of
default. Thus, lenders’ returns have a truncated distribu-
tion, the mean of which falls as the variance of returns to
project owners rises. This is true even ifthe rising variance
is mean preserving.

13. Clearly, the expected loss parameter B could be an
increasing function of the portfolio’s variance. In that case,
the loss associated with having greater variance would be
higher than in the case derived here, further encouraging
the movement away from the riskier neighborhood.

14. The share of ioans made in neighborhood P also
increases as the full-information variance of returns in R
rises: as 02— ®, 8 — 1. An interesting case arises when
the two neighborhoods are identical. In this case, vari-
ances of returns in the two areas are the same, as are the
information cost functions and the interest rates on loans.
In this setting, the bank allocates half of its loan portfolio to
each neighborhood. Since there are neither greater loan
risks in one neighborhood relative to the other nor greater
costs of obtaining information, the bank treats both areas
the same in its lending activity.

15. The concavity of these return functions can be shown
using the full solution to the model presented in the Ap-
pendix. We assume, for simplicity, that the two functions
are monotonic. Thus, mp rises continuously as 8 increases
while g falls as 6 rises. It is possible that these two
functions might be sufficiently concave to slope down-
ward at their ends, a possibility that only reinforces the
results presented here.
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16. We assume that the economies of scale in information
gathering drop off rapidly, in the sense that the negatively
sloped portion of the marginal cost schedule occurs only
at very low levels of /5. In practice, banks would tend to
operate on the positively sloped portion of the marginal
cost curve, such that an increase in 0 increases the
amount of information acquired.

17. As long as the marginal benefit of information regard-
ing a particular neighborhood exceeds its marginal cost,
additional information will shift the return function from
that neighborhood upward. Once information investment
reaches the optimum, however, any additional investment
in information will reduce returns and the  function will
shift downward.

18. These regulators include the Board of Governors of
the Federal Reserve System, the Federal Deposit Insur-
ance Corporation, the Office of the Comptroller of the
Currency, and the Office of Thrift Supervision (formerly the
Federal Home Loan Bank Board).

19. Banks may be able to pass some of these costs on to
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their customers in the form of reduced services, higher
fees, etc. If costs are too high, in fact, a bank may choose
to drop the neighborhood as part of its market area, thus
passing the costs on to the community.

20. See Mannion and Faber (1989) p. 26.

21. See U.S. News & World Report (1989), pp. 26-27.

22. See Mannion and Faber (1989), p. 26.

23. See Kim (1989).

24. Analternative strategic response of banks could be to
close branches and limit their service area. Some evi-
dence of this effect is presented for the Phoenix metro-
politan area by Booth and Smith (1984), where CRA had a
negative impact on branching. Limits are imposed on this
ability, however, with community groups seeking regula-
tory prohibitions to such closures.

25. To the extent that pooling also spreads risks and
reduces the variance of low-income neighborhood loans
to pool participants, Var(rp) also may fall in expression
(10), further increasing 6.
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APPENDIX

- The three first-order conditions from the model yield a

system of three equations in three variables, 0, I, and .
We can totally differentiate this 3-equation system and
then solve it in terms of the exogenous variables and
parameters of the model. The results of this exercise
represent the “complete” solutions to the model in that
they take account of all interactions among the variables.
In matrix notation, the system of three equations can be
represented (after total differentiation) as:

Ax =y
{—2B[var(rg) + var(rp)] + d"} (—Ch — 2B0N5) [Ck + 2B(1—O)NR]
where A = (=BMp) (—BONE — C3) ©)
(BAR) ) [—B(1—-8)N; — Ck]
do-
x= dl,
dl,
dip + diy — 2{var(rg) — 8[var(rg) + var(rp)]} dB + 2p0do2 + 2B (1—6)do}
y = ‘ ONpdP
(1—0)N:dB

The solution for the vector, x, requires inverting matrix A,
i.e.,

x=A"l

The inversion process includes evaluating the determinant
of A. In order to ascertain the sign of this determinant, it is
necessary to place certain restrictions on the magnitudes of
the second order derivatives of the C(*) and A(*) functions
in the model. These restrictions entail requiring the
second-order own derivatives of these functions (with
respect to each neighborhood) to dominate second-order
cross effects (i.e., between neighborhoods). In addition,
we assume that first-order effects generally dominate sec-
ond-order effects. These restrictions are reasonable and
not likely to be violated.

With the above-imposed restrictions, ‘we obtain the
following general form:

-) (+
x= Aty = =) (=) | Dbl

P~

(—
(-
(+

4

This equation system leads to the following set of results:

—gg—>0 _3—11'}1:—>0 —gf.—:j<0
5?;<0 %:-<o %’:>0
%g-?o %m %m
a%<0 %<0 g%>0
%m —g%m g—fr%<o

Economic Review / Summer 1990 .



We have also considered the impact of parameters that shift
the costs entailed in gathering information («;), the un-
derlying return variance (;), and the CRA penalty func-
tion (3).

aif;<o %};«) %Z>0
5%?;>0 g{%>0 a%;<0
%«) ai%«) %im
3%?1;>0 %}0 g—%<0
—gg—>0 —%—%’L>O %<0'
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