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Foundations of the Structure-Conduct-Performance

Paradigm in Banking

NUMEROUS EMPIRICAL STUDIES have sought to estimate the
relationship between market structure and various aspects of bank conduct and
performance as implied by the structure-conduct-performance (hereafter SCP) para-
digm. Without exception, these studies have not been based on an explicit model of
the banking firm. This paper employs such a model to derive formally and thereby
assess critically the most commonly tested relationships in this large literature.
These include the relationships between market structure on one hand and bank loan
rates, bank deposit rates, and bank profit rates on the other. Special emphasis is
given to the roles of market concentration and market share (which are allowed to
differ across the markets in which banks operate) as implied by the SCP paradigm.
The necessary assumptions and simplifications implicit in past empirical studies of
these relationships are outlined, and implications for empirical testing are present-
ed.! Distinctions between the predictions of the SCP and the alternative “relative
efficiency” paradigm are also drawn.

I'To save space, these implications are not listed here. A brief rundown of some of the more salient of
them is presented in the concluding section.
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1. A MODEL OF THE BANKING FIRM

In contrast to previous studies, the following examination of the relationship
between bank conduct and market structure focuses on an explicit model of the
banking firm. The model employed is most closely related to that developed by
Klein (1971), chosen because of its direct applicability to questions of market
structure and bank behavior. In the interest of simplicity, it omits a number of
aspects of bank modeling typically introduced in the literature to address other
questions. These omitted characteristics include, most notably, intertemporal con-
siderations and the explicit treatment of risk.2 A multiperiod analysis would add
little to the primary results of the paper, but the inclusion of risk, introduced
typically with the assumptions of risk aversion and covariance of asset and liability
returns, could prove of some importance to some of the issues addressed. For those
issues in which this is the case, qualifications associated with absence of an explicit
treatment of risk in the model are noted. The implications of other simplifying
assumptions are also discussed.

To maintain generality at this point, consider a bank that has M different types of
deposits and uses deposit and capital funds to purchase securities and make N
different categories of loans. I will assume (and note the implications of this as-
sumption below) that variable costs are separable by activity, allowing bank i’s
profit per unit of time to be expressed as

N M
wo= 2 = ) Ly + (r, — ) ' = 3 (rip + cip) D,= G, (D
n m

where r{", ¢j", and L! represent the interest rate, variable noninterest cost per dollar,
and dollar quantity associated with the nth category of loans held by bank i: el
and D;, denote the same concepts as they apply to the mth category of deposits; and
r,. ¢, and S’ are equivalently defined for the securities (treated as a single aggregate
security) held by bank i. The term C } represents bank i’s fixed costs.

Because individual banks account for a very small part of the market for se-
curities, I follow Klein (1971) and others in assuming that the bank is a price taker
in the securities market (hence r, is not scripted by i).> Because of product differ-
entiation and because of the local nature of many loan and deposit markets, bank i is
presumed to exercise some market power in pricing its N types of loans and M

See Santomero (1984) for a thorough review.

*This assumption is common in models of the banking firm and implies through marginal conditions
that the rates associated with all other financial assets and liabilities of the bank are “pegged” to this rate.
An alternative situation emphasized by Fama (1985) is the case in which loan demand is strong enough to
eliminate all securities from the bank’s portfolio held for reasons other than liquidity management, with
the marginal cost of funding accounted for by large denomination CDs sold in the national market.
Assuming this rate to be invariant with respect to the bank’s behavior, the analysis would be similar to
that in the text, with the CD rate replacing the security rate.
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categories of deposit. At this stage, the markets relevant to each type of loan and
deposit are allowed to differ one from another. Consistent with this, loans and
deposits emanating from different local markets are counted as different types of
loans and deposits.

Bank i is assumed to maximize profits represented by (1) subject to the constraint
that assets equal liabilities plus capital, or

N M
2 W) +S=(01-p 2O +K, b))

m

where K' represents bank i's capital, p represents the reserve ratio, assumed to apply
to all categories of deposits, and all remaining terms are as previously defined.

2. BANK PRICING BEHAVIOR AND MARKET STRUCTURE

In deriving the relationship between bank prices and market structure, I assume
for simplicity that marginal noninterest costs are constant and, as seems reasonable
for the banking industry, that some product differentiation exists. Bank i’s pricing of
both loans and deposits are considered in turn.

Loan Pricing
Solving (2) for §, substituting for §* in (1), and differentiating with respect to r{"
yields the first-order condition:

ami/orin = Li + rindLi/drin — (r, + ¢ — ci)dLi/drin = 0, (3)

where dL!/dry" denotes the change in L;, brought about by a unit change in rj" after
accounting for conjectured rival reactions to a price change. Loan categories are
presumed to be defined broadly enough to make cross-category price effects negligi-
ble, implying, as indicated in (3), that a change in the nth loan rate alters demand
only for the nth type of loan.

Defining the elasticity of demand for bank i's nth category of loans as

et = — (r/L)dL}/dry") > 0,
(3) may be rewritten as

= (gt et = cQleptep — 1] . (4)
Since all terms in (4) are unaffected by the level of other decision variables under

bank i’s control, condition (4) alone determines the optimal level of ri”. This results
from the assumptions of separable variable costs, separable loan demands, and
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infinite elasticity of security supply. Risk aversion, together with imperfect correla-
tion of returns across loan and deposit categories, would also require a departure
from this simple treatment. The results of relaxing these assumptions will be dis-
cussed below, after more concrete implications of this simple model are developed.

A simple comparative static analysis of this relationship implies that the loan rate
is (1) increasing in the security rate, r_, (ii) increasing in the differential between the
marginal noninterest cost associated with nth-category loans, ¢}, and the marginal
noninterest cost associated with securities, ¢!, and (iii) decreasing in the absolute
value of the elasticity of loan demand, e}”. While most of these effects are self
explanatory, note that the cost differential between making loans and buying se-
curities, ¢ — ¢!, plays a role in this analysis because the optimal loan rate is
determined by the extent to which it is profitable to replace securities with loans in
the bank’s portfolio.

With elastic demand (e{” > 1) required for r{" > 0, the loan rate will in general be
greater than the security rate adjusted for cost differentials, r_ + ¢i* — ¢i, but will
approach it as ej" approaches infinity. Since perfect competition or perfect con-
testability as it applies to the market for the nth category of loans implies that bank ¢
perceives e} to be infinite, it follows that

in — dn o Al
ri rs * CrL (.\'

under either perfect competition or perfect contestability. As noted below, however,
the assumption of product differentiation implies that loan rates will not fall to this
level even in the least concentrated of markets.

Consider next the role of market structure as implied by the SCP paradigm. While
there are many alternative routes by which a relationship between the loan rate and
market structure may be derived, the following derivation is chosen because it
relates most directly to the assumption of product differentiation. I assume first that
the change in bank i’s nth category of loans perceived to result from a change in its
price (r{") depends on perceived rival reactions, such that

dLi

“n

/drin = aLi/arp + >__, af; (aLi/ary) | (5)
J71

where ry* denotes the rate charged for nth-category loans by competitor j and
afy = drj/drj indicates bank i’s conjecture concerning rival j’s price reaction as it
applies to the nth category of loan, with a} = 1. Following Waterson (1984, p. 27),
a weighted-average price conjecture for bank i is defined as

=2 o [mL:;fr'frf' )f( 2 aL:.Mr}:")] : ©6)

J#i k#=i

where the weights, [(dLi/ary)/(Z,.; dLi/arf")], indicate the relative effects of
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changes in competitors’ prices on bank i's nth-category loans. Rearranging (6) and
substituting into (5) yields

dLi/drin = aLi/or{ + ar ( 2 fiL:J/fir{."') o (7)

J=i
Multiplying both sides of (7) by r{"/L{ and rearranging terms yields
e = (1 — o) mjr + ol @®)

where mj" represents the absolute value of the elasticity of demand for bank i’s nth
category of loans if rivals do not change their price in response to bank i’s price
change, and m}" represents the absolute value of the elasticity if rivals completely
match bank i’s price change. It follows that

ng >

since increases in competitor loan rates increase the demand for bank i’s loans.

A role for market concentration is introduced into the analysis if interdependence
is more easily recognized in more concentrated markets. This is perhaps one of the
most fundamental notions in all of industrial organization, and invoking it here
implies formally that

of = a(CR}) , (9)
with
da?/dCRy > 0,

where CR} denotes the level of concentration in the market for the nth category of
loans.
Substitution of (9) into (8) and (8) into (4) yields

it = (ry + e = c)ing + o(CRYIM" — '}
Hnf* + a(CRYIMY" — mi"] — 1},

which, among other things, expresses ri" as a function of CR}. Total differentiation
of the relevant first-order condition yields®

or1dCRy, = {lr = (r, + ¢ — cHmf — M)Ndaq/GCRY)

(Li/rimy(@>mi/arin?) > 0 . (10)

4To see this, note that the first-order condition (3) may be expressed as dn'/dry = [(1 — &) +
(e, + o — cieplly = 0. Substitution of (8) for ein and total differentiation yields (10).

i L
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The expression in brackets is positive by (4). Assuming the second-order condition
for profit maximization, 8?w'/ar{"> < 0, is satisfied, it follows that ar{*/aCR} > 0.

Equation (10) formalizes the prediction of the SCP paradigm that the rate
changed for nth-category loans increases with concentration in the market for such
loans. If we posit 0 = of = | as a realistic range of the price conjecture, where o/
= () implies no expected change in rivals’ prices and o = 1 implies that all rivals
are expected to fully match bank i’s price change, then ri” will rise with concentra-
tion from a potential low of

= (g e = chingin = D)
with o = 0, to a potential high of
= (r, + ¢t = chHmf/(mfr — D]

with o' = 1. Note that because the value of m{" is less than infinite under product
differentiation, the value of i observed in even the least concentrated of markets
will exceed that of (r, + ¢i* — ¢!) implied by perfect competition.

Market share is another characteristic that, according to proponents of the SCP
paradigm, may correlate with firm market power. Clearly, market share may corre-
late with firm prices and profits for reasons that have nothing to do with firm market
power—reasons that, as discussed more fully below, have formed the basis of some
well-known criticisms of the SCP paradigm. Here, however, I treat only that rela-
tionship between market share and bank pricing emphasized by a number of propo-
nents of the SCP paradigm. As an example, Shepherd (1986, p. 34) argues that
within a market with some product differentiation, “each firm's degree of market
power will usually vary directly with its market share,” reflecting greater consumer
loyalty and scope for restraining rivals and newcomers on the part of firms with
higher market shares. This notion may be introduced formally into this analysis by
allowing mj", the price elasticity prevailing in the absence of a rival price response,
to vary inversely with market share, or

any/oMST < 0,

where MS? represents bank i’s share of the nth-category loan market.> Total differ-
entiation of the appropriate first-order condition yields

ar1aMSy = {[rir — (r, + ¢ — )1 — af)ani"/aMS?)
(Li/rimY(a?wiiarii?) > 0, (11)

indicating that this role of market share, as envisioned by the SCP paradigm, results
in a positive relationship between market share and the loan rate. Note also that with

3Since 7", the elasticity of demand if price changes are fully matched, is in essence the market
demand elasticity, there is little reason to presume that it varies systematically with market share.
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a weighted-average price conjecture (af) equal to one, the right-hand side of (11) is
equal to zero, indicating that market share plays no role in determining the rate
charged for nth-category loans. This implies, plausibly, that firm-specific market
power plays no role in determining price if concentration is such that collusion is
total. As discussed below, these predictions may be employed to distinguish em-
pirically between this and other hypothesized relationships between market share
and firm behavior.

Deposit Pricing

Consider next the interest rate that bank i offers depositors for the mth category of
deposit, ri. Substitution of (2) for §* in (1) and differentiation with respect to rif"
yields

omi/orin = — DI — rindDi dri (12)

m

+ [(r, = ¢i)(1 — p) — cim)dDi /drim = 0 ,

where dD! /dri denotes the change in Df, brought about by a unit change in rij"
after accounting for conjectured rival reactions to a price change. This equation
implies that the optimal r4" is such that the expense of obtaining an additional dollar
of deposits equates with thc gain net of costs, [(r, — ¢i)(1 — p) — ¢4"], derived from
using that dollar to hold additional securities.

Defining the elasticity of supply for bank i's mth category of deposits as e’" > 0,
(12) may be rewritten as

m = [(f — ( )(I _— [” — (un”‘,lm,t(e:;n + ])] ) (]3)

As above, a simple comparative-static analysis of (13) implies that the deposit rate
is (i) increasing in the security rate, r , (ii) decreasing in the marginal cost of
handling deposits and securities, c/” dnd ¢!, (iii) decreasing in the reserve require-
ment, p, and (iv) increasing in the cldslluly of supply, ei". If perfect competition
were to prevail, then (with e/ infinite), the deposit rate would equal the security
rate adjusted for costs and reserve requirements, or [(r, — ¢')(1 — p) — ¢/i*]. With
product differentiation, however (implying a finite ¢%"), the value or 7} in general
will fall short of this level even in the least concentrated of markets.

The relationship between market concentration and bank i’s deposit rate decision
may be derived in a manner analogous to that of the loan rate decision. This yields®

arim/dCRm = — { [(r, — ci)(1 — p) — cim — riml(mir — nim)

(d(l"'-"dCR’")([)' /r"")}f{d "T'Ir!r"""-} < 0% (14)

m

%A detailed derivation is available on request.
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where CR, o], mi/™, and mJ" denote the level of concentration, the weighted
average price conjecture, and the bank-specific elasticities of deposit supply with no
expected rival price reactions and with full expected rival price matching, respec-
tively, as they apply to deposit market m. With interdependence more easily recog-
nized in more concentrated markets,

dam/aCR > 0 (15)

the right-hand side of (14) is negative, thus formalizing the prediction of the SCP
paradigm that the rate paid for the mth category of deposits decreases as concentra-
tion in the market for such deposits increases. The relationship between deposit
rates and market share (not shown ) is equivalent (but opposite in sign) to that
derived above for loan rates, under the same assumptions.

Relaxing the Assumptions of the Model

It is at this point useful to consider the differences in implied pricing behavior that
would result from relaxation of a number of the assumptions that have made the
above analysis a relatively straightforward one. Relaxation of the assumptions of no
cross-price effects among loan (deposit) categories, the assumption of separable
costs as they apply to different types of loans (deposits), or the assumption of profit
maximization in favor of risk aversion with imperfect correlation of returns would
allow for interdependence among loan (deposit) rates for reasons other than a
common dependence on the security rate. For the purpose of this paper, the implied
change of primary interest would be the addition of variables describing conditions
in other loan markets (that is, markets other than the nth market) to the list of
determinants of r;”, and similarly for deposits. If in addition we relax these assump-
tions as they apply to the interactions of loans and deposits, then 4" would be in
principal a function of the conditions not only of all the loan markets in which the
bank participates but of all the relevant deposit markets as well. Similar implications
apply to deposit rates offered by banks. Tests of the validity of the simplifications
implied by these assumptions are suggested below.

3. BANK PROFITS AND MARKET STRUCTURE

Although the relationship between bank profits and market structure has been the
object of many more empirical studies than has the price-structure relationship,” its
greater complexity makes it somewhat more difficult to model. In this section, 1
focus on the relationship between bank profits and market concentration. To derive
this relationship, note first that substitution of (2) into (1) allows bank i’s profits to
be expressed as the sum of the variable profits earned in each type of loan and depo-
sit category plus profits earned directly with capital funds, less total fixed costs, or

7See Gilbert (1984) and Rhoades (1982) for detailed reviews.
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e = r, = (e — DILLOT, 1)

+ 2 [(r, = )1 = p) = i = riF\Digrir, i)

m

+ dr. — E)KF — €F, (16)

where ri™ and ri™ denote the vector of rates offered by competitors of bank i for
nth-category loans and mth-category deposits, respectively. Since r{", ry", r;y", and
r;I,"‘ are functions of market concentration, the relationship between profits and

market concentration may be expressed more abstractly as

N M
m = Dwp (CRy) + 2 wip(CRy) + (r, — ¢))K' — C}, (17)

n m

where " and " represent variable profits attributable to category n loans and
category m deposits, respectively, with each shown as a function of the level of
concentration in the relevant market.

Note that (17) implies that total bank profits are a separable function of a poten-
tially large number of concentration measures that may differ across loan and
deposit products as well as across the local markets in which the bank operates. The
additivity of this relationship follows from the assumptions of profit maximization,
separable costs, no cross-price effects among loan and deposit categories, and a
security rate that does not vary with bank i’s security holdings. Clearly, these are
simplifying assumptions that are likely to be more reasonable in some applications
than in others. The assumption of no “cross-price” effects, for example, is more
likely to be valid, the broader are the defined loan and deposit categories. Failure of
these assumptions to hold would not change the implication that total profits of the
bank are a function of the structure of all the markets in which the bank participates.
However, since profits attributable to each activity would be dependent on the
structure of markets other than the market for the activity itself, the simple additivity
expressed by (17) would not follow.

It is straightforward, although somewhat cumbersome, to show that variable
profits attributable to each loan and deposit category are a positive function of the
level of market concentration relevant to the category. This may be shown for the
case of nth-category loans by noting that, as derived in the appendix,

on/dCRy = [rjr — (ry + ¢ — )]
J J
[2 (aLy/aryr) &7 — E (aLi/ary) a;',] (arj/aCRy) , (18)

JFi J#Ei
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where " = (arf*/dCR})/(dr{?/dCR}) is the ratio of the incremental change in
competitor j's price resulting from a change in concentration to that applying to firm
i. All other terms are as previously defined. Since the term in the first brackets is
positive by (4), it follows that this expression will be positive if

J J
> @Li/ary) &> 2 (Li/ary) af . (19)
Niall J#=i

Since aL!/drj" > 0, a sufficient condition for satisfying (19) is 87 > at for all j.
Since &7 = is a ratio of concentration effects exhibited by one firm relative to
another, it can clearly take on values that are either greater or less than one and will
equal one if the prices of market competitors change proportionately as a result of a
change in concentration. If, contrary to assumptions, banking markets were charac-
terized by product homogeneity, then 8}, would equal one by virtue of the equality of
all rates within the market. Thus firm-specific deviations from &7, = 1 are attributa-
ble solely to the heterogeneity assumption. The value of price conjectures repre-
sented by af, however, cannot realistically exceed one (the case in which price
changes are expected to be fully matched) and may take on values that include zero
(the case of Bertrand competition). Thus condition (19) is not particularly restrictive
and should hold in general unless the individual price conjectures, o}, are close to
one, in which case monopoly pricing and profits are obtained. Assuming this
condition to be met, it follows that aw{"/dCR} > 0.
A similar derivation for the mth deposit category implies that

an/dCRy = [(r, — ci) (1 — p) — cip — ripm

J o
[E (aDi,/arjp) & — Z (aDy,/arim) am| (arin/dCRY) | (20)

J¥i J#i

where off and 877 are defined equivalently to «; and &7 for the case of category m
deposits. Since cross-price effects and ar’"/dCR?} are negative, it follows that if
condition (19) (as defined for the deposit market) holds, then dw’"/aCR7 > 0.
Subject to this condition, we may conclude that, because of the greater recognized
interdependence in more concentrated markets as expressed in (9) and (15), the
variable profits attributable to each loan and deposit category are a positive function
of the level of market concentration relevant to the category. It follows from (17)
that total bank profits, 7', are also (according to the SCP paradigm) a positive
function of the level of concentration of each market in which the bank operates.

4. IMPLICATIONS FOR EMPIRICAL STUDIES

This section considers in detail the implications of the above analysis for em-
pirical estimations of the relationship between prices and market structure and
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profits and market structure in banking. While in a number of cases these implica-
tions are not surprising, reference to an underlying model such as that developed
above helps to make explicit the simplifications involved in specifying proposed
empirical models.

Bank Prices and Market Concentration

Implications for investigations of bank pricing behavior are perhaps the least
complicated and most obvious. In explaining bank pricing behavior as it applies to
cither deposits or loans, an attempt should be made to control for the security rate
(in time series), relevant bank cost differences, reserve requirement changes (in
deposit rate estimations over time), and any market or bank characteristic that may
influence the perceived elasticity of supply (in the case of deposits) or the elasticity
of demand (in the case of loans). Market concentration and market share are exam-
ples treated above.

Assuming the particular role for market share derived above, an interesting
interaction between market share and market concentration may be inferred. This
may be seen in the case of loan pricing by rewriting (8) to show functions of
concentration and market share:

ein = [1 — o(CRD)Ii(MS?) + o(CRI)}" .

From the definition of mi” and n/", it follows that as market share approaches one,
i approaches . In this case, concentration has no influence on ej” or the loan
rate. Conversely, if concentration is high enough to produce perfect collusion (o] =
1), it follows that market share, as envisioned by the SCP paradigm, plays no role in
determining ei” and the bank’s loan rate. This implies that a term indicating the
interaction of market share with concentration should be considered in bank price
regressions, with the coefficient of the interaction term predicted to be opposite in
sign to that predicted for the coefficients of market share and concentration.

Also of importance is the issue of what other determinants need to be accounted
for in explaining bank pricing. Under the assumptions of the model, loan rate and
deposit rate estimations need not include as explanatory variables measures describ-
ing the conditions prevailing in other markets in which the bank participates. The
reason for this is that all rates under the assumptions of the model are pegged to the
security rate but are otherwise independent of each other. With the security rate
accounted for (implicitly in cross-section estimations and explicitly in time series),
information concerning other markets is irrelevant.

Whether or not these assumptions hold can be tested readily by the inclusion of
explanatory variables that pertain to the other markets in which the bank partici-
pates. If the other markets in question are thought to be competitive, then the
exogenous (loan or deposit) rates observed in those markets are good candidates for
inclusion, while (to avoid endogeneity) structure measures should be included in
place of observed rates if those markets are not thought to be competitive. The
finding of nonzero coefficients of these additional variables would constitute evi-
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dence that the simplifying assumptions of the model are violated in a material way.
In their time-series analysis of bank commercial loan rates, Slovin and Sushka
(1983) employ such a methodology to demonstrate the independence of bank com-
mercial loan rates from developments in deposit markets—a clear implication of the
model. More detailed testing of these assumptions in different empirical contexts
offers a fruitful avenue for further research.

Bank Profits and Market Concentration

Consider next the implications of the above analysis for estimations of the more
complex relationship between profits and concentration. Almost all empirical stud-
ies of the concentration-profitability relationship estimate the relationship between
concentration and the return on assets or the return on equity rather than the rela-
tionship between concentration and total profits. To derive the relationships actually
estimated in these studies, consider first the relationship between total profits and
concentration and the problems inherent in its estimation. Equations (18) and (20)
may be reexpressed in terms of elasticities as®

dmir/dCRE = (1/eim)(ein — nd)(ari/dCRP)L, > 0 , and (21)

(Jﬂfj"/r'lCRf}' —_ — (li.(,fm)((,mx — ‘sz) (r”.nm d(‘Rul)Dt > “ )

m

J

where " = —(r{?/Li) [(hL;,f{rr;f') + E m!wmy'lagJ. and

“n

J¥*r

m m m

Tlhfu =] (rlr"/Dl ) l(ri[)l /‘r”l"! v (dD‘ 1a _{m)&m]

ot

It is obvious from (21) and (22) that, given elasticities, the effects of concentration
in the loan and deposit markets depends on the quantity of loans and the quantity of
deposits involved. All else equal, an increase in concentration should have a larger
impact on the profits of a bank with more loans and deposits than a bank with less
loans and deposits. Thus profit regressions require that an adequate method be
devised to account for the interaction between concentration and quantity in explain-
ing firm profits. Unfortunately, the observed quantity of loans and deposits cannot
be used directly for this purpose, since they are unlikely to be endogenous.
Perhaps because of this problem, most researchers implicitly divide both sides of
(17) by total assets or total capital, and then estimate the relationship between
market concentration and the return on assets (m'/A’) or the relationship between

8This may be seen for (21) by noting that the terms in the first brackets in (18) equal r{"/ej" [by (4)].
The term in the second brackets in (18) may be shown to equal (L}, /r{")(e{* — n}"). The denivation of (22)
is equivalent.
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market concentration and the return on capital (w//K"), where A’ represents bank i's
total assets. As we will see, however, this does not completely resolve the issue if
banks differ in terms of the mix of products that they produce.

Because of the more frequent use of the return on assets as the dependent vari-
able, the foundations for this type of estimation will be examined in detail. Division
of (17) by total assets yields

N M
WA= D, mrlAl+ 2, wrAT + (r, = c)KIAL = CHAI (23)
n m

Note first that (23) implies that the capital-asset ratio (K?/A") and the ratio of fixed
costs to assets (C}/A’) should be accounted for in explaining the return on assets.
Assessments of the role of concentration in this relationship are complicated by the
fact that concentration may influence total assets, A?, as well w}” and 7", As it turns
out, concentration in the loan markets does not influence the level of assets in the
model, while concentration in the deposit markets does. This implies that, all else
equal, changes in deposit-market concentration have a bigger effect on the return on
assets than do changes in loan-market concentration.
To see this, consider the balance sheet constraint from (2)

N M
> Li(CRp) + Si= (1 — p) 2, Di,(CR%) + K' |

where all deposit and loan categories are indicated as functions of the appropriate
market concentration measure. The left-hand side indicates bank i’s total financial
assets, with the amount of securities, S, serving as a residual to balance the
equation.? It follows immediately that since changes in loan market concentration
cannot alter either deposits or capital under the model, it does not alter total finan-
cial assets. This is not true, however, of deposit market concentration. Because
aD:i /aCR7 < 0 and because CRJ} does not influence other categories of deposits or
capital, it follows that total financial assets are negatively correlated with deposit
concentration. '°

With this consideration included in the analysis, differentiation of (23) with
respect to CRY} and CR?} yields

d(mi/A) aCR} = (ami*/dCR})/A* > 0 , and (24)

9This assumes that the constraint is binding and that capital is either fixed or, like deposits, does not
have an infinite supply elasticity.

10This result is attributable to the role of securities as a residual. It can be shown that if loan demand
were strong enough to make funding with large CDs serve as the residual, then loan market concentration
would replace deposit market concentration as a determinant of firm size. Nonfinancial assets are ignored
due to their relative unimportance.
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(/AT ACR? = (dmim/dCRTYIAT — [mi/(A)2)(dAT/ACRT) > 0 , (25)

where dA"/dCR?} < 0. Both CR} and CR?} are predicted to have positive effects on
the return on assets, but if the nth loan market and the mth deposit market are
equivalent in terms of the relationship between concentration and profits, deposit
market concentration will register the greater effect on the return on assets.

The analysis thus far has expressed the return on assets as a function of the
capital-asset ratio, the ratio of fixed costs to assets, and the level of concentration of
each of the potentially large number of markets in which the bank participates.'!
However, data limitations typically allow the researcher to employ only concentra-
tion measures calculated from total deposit data. The use of a general deposit
measure of concentration to account for the influence of concentration in many
different markets may represent a serious compromise if the levels of concentration
of the markets in which each bank operates are not highly correlated.

Proceeding under the assumption that one measure of concentration, CR, fits all
markets, it follows from (24) and (25) that differentiation of (23) with respect to CR
yields

N M
3(mi/A)OCR = 2, (dmjp/dCR)A! + 2, (9mim/dCR )/ Ai

— |mi/(A)?] (0A/ACR) = 0. (26)

Thus the positive relationship between the return on assets and one measure of
concentration, as typically estimated in the empirical literature, reflects the summa-
tion of the effects of concentration on the profits attributable to each of the bank’s
activities (divided by assets), plus a positive term reflecting the fact that increments
in concentration also serve to reduce bank assets.

Consider next the issue of how the mix of activities participated in by banks can
influence the estimated profit-concentration relationship. Substitution of the right-
hand sides of (21) and (22) for dwi"/aCR and d7%"/aCR in (26) yields

N
a(mi/AI)ACR = 2, (l/eir) (efr — njn) (arin/dCR)Li/AI

M

B Z — (l/(_y;‘_}n) {e:im - ni}m) (8rﬂ."fHCR)D* [A!

m
m

= [mi/(A)?] (8AY/aCR) > 0, (27)

Any variable that may be expected to influence supply and demand elasticities should, of course,
also be included in the analysis.
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where all terms are as previously defined. Equation (27) states that the effect of
concentration on the return on assets depends on a summation of terms, each
containing the ratio of a specific loan or deposit to total assets multiplied by terms
reflecting the strength of the relationship between profits and concentration for that
activity. Thus, banks specializing in activities for which the variable profit-con-
centration relationship is weak or nonexistent (for example, nonlocal lending, large
CD borrowing) may exhibit a weaker relationship between /A’ and CR than banks
not similarly specialized. It follows that estimations of this relationship should
attempt to account for the fact that some banks are more heavily involved in
activities likely to be affected by local market concentration than are others. Es-
timating the relationship between concentration and activity-specific variable profits
(if empirical proxies can be found) may prove a fruitful alternative in attempting to
avoid this potentially important product-mix problem.

Comparisons with Predictions of the Relative-Efficiency Paradigm

While the SCP paradigm has been the primary focus of this paper, consider
briefly comparisons of the predictions of this paradigm with those of the relative-
efficiency (or efficient-structure) paradigm attributable to Demsetz (1973) and oth-
ers. The most common form of this alternative view argues that a positive rela-
tionship between profits and concentration stems not from market power but from
the greater efficiency of firms with larger market shares—a phenomenon that pro-
duces both higher concentration and greater profitability. While this form of the
relative-efficiency hypothesis yields an equivalent prediction for the concentration-
profits relationship, the greater efficiency presumably exercised by dominant firms
in more concentrated markets implies, if anything, opposite predictions for the
relationship between concentration and price (that is, lower loan rates and higher
deposit rates in more concentrated markets).'* Thus the price-concentration predic-
tions of the SCP paradigm, along with the profit-concentration prediction, allows it
to be distinguished empirically from this alternative view.

Within-market studies of the relationship between market share and firm conduct
also provide ample opportunity for distinguishing between these two paradigms in
banking. The reason is that opposite price and profit predictions result, depending
on whether market share is viewed as a proxy for market power (as modeled above)
or relative efficiency. Predictions concerning the interaction of market share and

!2Note from (4) and (13) that to the extent that greater efficiency is reflected in lower marginal costs,
lower loan rates and higher deposit rates are implied. These contrasting predictions thus derive from the
presumption that, on average, firms in more concentrated markets are more efficient. The assumption of
product differentiation is of some importance here, since product homogeneity would imply no dif-
ferences in prices across markets if there existed a competitive fringe with costs that are invariant across
markets.

A less common form of the relative-efficiency hypothesis, based on the proposition that concentration
results not from the greater efficiency of large market-share firms but from the greater inefficiency of
small market-share firms, yields predictions consistent with the price-concentration predictions of the
SCP paradigm but not the positive profit-concentration prediction.
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concentration, such as those derived above, may also prove useful in distinguishing
between these two alternative views.

5. CONCLUSION

This paper has employed an explicit model of the banking firm to derive and
assess critically the relationship between bank conduct and market structure implied
by the SCP paradigm. Some of the implications of this analysis are as follows:

The rate charged for each type of loan is increasing in security rates, concentra-
tion of the relevant loan market, market share of the relevant loan market, and the
differential between the marginal cost associated with loans and the marginal cost
associated with securities. Because of product differentiation, the loan rate even in
the least concentrated of markets will exceed the security rate adjusted for cost
considerations.

The rate offered for each type of deposit is increasing in the security rate and
decreasing in concentration of the relevant deposit market, market share in the
relevant deposit market, reserve requirements, and the marginal costs associated
with handling deposits and holding securities. Because of product differentiation,
the deposit rate even in the least concentrated of markets will fall short of the
security rate adjusted for costs and reserve requirements.

The roles of market share and concentration, as envisioned under the SCP para-

digm, imply that in estimations of the relationship between firm conduct and market
structure, a term indicating the interaction of market share with concentration
should have a coefficient that is opposite in sign to that predicted for the coefficients
of market share and concentration.

Under the assumption of the model, total bank profits are additive in the profits
attributable to each of a potentially large number of markets and are therefore a
separable function of a potentially large number of concentration measures. All else
equal, deposit market concentration will register a greater effect on the return on
assets than loan market concentration, since it, unlike loan market concentration,
has a negative effect on total assets. The positive relationship between the return on
assets and concentration estimated in the empirical literature reflects the summation
of the effects of concentration on the profits attributable to each of the bank's
activities (divided by assets), plus a positive term reflecting the fact that increments
in concentration also serve to reduce bank assets. Estimations of the relationship
between the return on assets and concentration should include measures of the
capital-asset ratio and the ratio of fixed costs to total assets in the regression and,
most importantly, should attempt to account for the fact that some banks are more
heavily involved in activities likely to be affected by local market concentration than
are others.

Opportunities for distinguishing empirically between the implications of the SCP
and relative-efficiency paradigms in banking are also noted.
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APPENDIX

The relationship between variable profits and market concentration relevant to the
nth category of loans, expressed as (18) in the text, is derived by first differentiating
(16) with respect to CR}, yielding

ATIIACR, = (Ari19CRY) L, vi™) + [ — (r, + " — ¢)]
J

[ (L, /ar)") (ar]"[0CR]) + 5 (aL,/ar{™) (ar]"I0CR})] .

-“n
J*=i
Factoring out ar]"/dCR] yields

om/aCR, = L4, vi™) + [ — (r, + " = ¢)) [(aLiyorim)
&
T - [ - Jn n n J e pht
+ 2, (L, /ar") 81} (9r["/9CR}) (A1)

J7=i

where 87 = (ar{"/dCR;} )/(or;"/dCR}) is the ratio of the incremental change in
competitor j's price resulting from a change in concentration to that applying to firm
i. Adding and subtracting E‘f.,, (AL, /dr{") «f; in the second brackets in (Al) and

) L)
setting the resulting expression for am;"/dr;" equal to zero (implied by first-order
conditions) yields (18).
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