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ABSTRACT

AN ECONOMIC ANALYSIS OF

BANK BEHAVIOR UNDER SUPERVISORY CONSTRAINT:

THE CASE OF BANK CAPITAL SUPERVISION

By

Evelyn F. Carroll

Regulation and supervision have a pervasive influence on the

United States financial system. Regulatory, supervisory, and legal re-

strictions touch virtually every aspect of financial intermediation, in-

fluencing the options of banks at nearly every stage of the productive

process and playing a major role in shaping the banking industry. In Spite

of these facts, economic analysis of the effects of regulation on bank

behavior and the effectiveness of regulation in achieving its goals has

been very limited.

Regulatory policy often has been formulated with a very narrow

focus and without consideration of the interaction between market pres-

sures and regulatory constraints. In many cases, this approach has per-

verse results. In general, a profit-maximizing firm reacts to regulatory

constraint by seeking to minimize the impact of the constraint on profit.

As a result, the constrained equilibrium position may involve changes in

all decision variables available to the firm rather than only those vari-

ables which explicitly are constrained. Unless a regulatory constraint is

constructed with recognition of the firm's reaction to it, the equilibrium

position of the constrained firm may be inconsistent with the goals of

regulatory policy.



Evelyn F. Carroll

This dissertation develops a framework within which the inter-

action of bank behavior with regulatory policy goals may be analyzed for

the case of bank capital supervision. The model developed permits us to

understand the interaction between bank financial decisions, capital

supervision, and holding company affiliation.

The bank and the holding company are viewed as neoclassical,

profit-maximizing firms operating in purely competitive markets under con-

ditions of uncertainty. Within this context, a model of financial de-

cision—making is constructed and the determinants of the private market

equilibrium capital position are outlined.

Bank capital supervision has attempted to induce banks to hold

greater levels of capital than those implied by the private market equi-

librium. Our model demonstrates that a bank facing supervisory pressure

will generally choose to Operate with a capital level somewhere between the

private market equilibrium and the supervisory target. The precise level

chosen will depend on the relationship between the bank's private cost

function and the cost of supervisory sanctions against banks which fail to

meet supervisory targets. This result provides a means by which to predict

systematic variations in the impact of supervisory pressure across banks.

The impact of holding company affiliation on the relative magni-

tudes of private and supervisory costs is analyzed, and it is demontrated

that within the traditional supervisory environment, the bank holding com-

pany may offset the effects of bank supervisory compliance by adjusting

internal financial arrangements. Accordingly, the effective cost of equi-

ty capital is lower for a holding company affiliate than for an independent

bank, and affiliate banks may be expected to perform better in meeting

supervisory targets than do their independent couterparts. Our empirical



Evelyn F. Carroll

tests, based on data from Reports of Examination of banks headquartered in

the Second Federal Reserve District over the 1970-77 period, generally

support this conclusion.

Our results are contrary to the conventional wisdom which holds

that bank holding company affiliation has a negative impact on bank capital

levels. In addition, our results provide indirect evidence on the nature

of the bank capital decision. If a Modigliani-Miller world prevailed and

no private market financial equilibrium existed, it seems unlikely that

banks would resist supervisory pressures regarding capital adequacy. In

such a world, our model would predict that all banks would meet supervisory

leverage targets, since the cost of doing so would be zero. Holding

company affiliation would have no effect on bank behavior across banks.

Our results thus support the view that there is a private market optimal

bank financial structure.

Finally, our results have important policy implications. Spe-

cifically, they suggest that supervisors should evaluate holding companies

in the same manner as does the private market--that is, as consolidated

entities. Under the traditional supervisory approach, supervisory capital

ratings were misleading indicators of bank soundness, since they ignored

intracompany financial arrangements. Our conclusions are generally sup-

portive of the more recent Federal Reserve System policy on bank holding

company capital evaluation.
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INTRODUCTION

Regulation and supervision have a pervasive influence on the

United States financial system. Regulatory, supervisory, and legal re-

strictions touch virtually every aspect of financial intermediation, in-

fluencing the options of banks at nearly every stage of the productive

process and playing a major role in shaping the banking industry. In spite

of these facts, economic analysis of the reactions of banks to regulatory

intervention and the effectiveness of regulation in achieving its goals

has been limited.

In other regulated industries, such as public utilities, the

reaction of firms to particular types of constraints, such as rate of

return regulation, has been the focus of a good deal of theoretical and

empirical investigation. In a landmark article, Averch and Johnson [1]

demonstrated certain conditions under which the impact of rate of return

regulation leads to inefficient operation of the regulated firms as a

result of excessive use of capital inputs. The question of the general

validity of the Averch-Johnson hypothesis under varying conditions of

risk, rate of return, and restrictiveness of regulatory constraint has

been the subject of controversy among industry and academic economists

alike. What cannot be disputed, however, is the fundamental principal

which leads to the Averch—Johnson result. That principal is that a profit-

maximizing firm reacts to regulatory constraint by seeking to minimize the

impact of the constraint on profit, with the result that the constrained

equilibrium position may involve changes in all decision variables avail-

able to the firm rather than only those variables which explicitly are

constrained. Accordingly, the individual firm is able to minimize, and

possibly even avoid altogether, the impact of regulation on its own objec-

tives.



Unless a regulatory constraint is constructed in recognition of

the firm's reaction to it, the equilibrium position of the constrained firm

may be inconsistent with the goals of regulatory policy. In the case of

the Averch-Johnson hypothesis, for example, the reaction of firms leads to

an inefficient utilization of resources. This is counter to the regulatory

goal of ensuring a continuing supply of the regulated commodity at a

reasonable price to consumers.

The reactions of banks to particular constraints have been rec-

ognized by bank regulators in some cases. It has been argued, for in-

stance, that banks have tended to compensate for the safety provided by

deposit insurance through reductions in capital levels [2A]; that deposit

interest rate ceilings have resulted in payment of substantial rates of

implicit interest [15]; and that reserve requirements have affected bank

asset and liability structures [19]. What is lacking, however, is a solid

theoretical framework within which the effectiveness of bank regulation

and supervision may be evaluated in the context of the profit-maximizing,

purely competitive banking firm. This is an important omission, since the

avoidance of regulatory intervention has widespread impacts on the effec-

tiveness of regulation. This dissertation develOps such a framework and

demonstrates its applicability, using the reaction of banks and bank hold-

ing companies to bank capital supervision as an example.l/

The model developed permits us to understand the interaction

between bank financial decisions, capital supervision, and holding company

 

1/ . . . .

- We are u31ng the terms "regulation" and "supervision" somewhat

loosely and interchangeably in this introduction. Generally, "regulation"

is used to refer to intervention which takes the form of absolute con-

straint while "supervision" refers to less rigid ongoing oversight of an

industry or firm.



affiliation. The model predicts that bank holding company subsidiaries

facing traditional capital supervisory policies will tend to hold greater

amounts of equity capital than ‘will similarly supervised independent

banks. This predicted positive relationship between holding company af-

filiation and bank capital levels is contrary to conventional wisdom on the

subject.

In addition, the model demonstrates the interaction of regula-

tory policy and bank behavior. The reaction of bank holding companies to

capital supervision affects the meaningfulness of supervisory assessment

of bank capital adequacy. The model suggests that capital supervision will

be effective only if aimed at the consolidated bank holding company rather

than solely at the bank.

Chapter I presents a general model of bank and bank holding

company behavior. The bank and the holding company are viewed as neo-

classical, profit-maximizing firms Operating in purely competitive markets

under conditions of uncertainty; Within this context, a model of financial

decision-making is constructed. It is demonstrated that profit maximiza-

tion implies minimization of cost of funds, given any particular output

level. The equilibrium conditions relevant to the bank's financial deci-

sions are derived.

Chapter II presents an analysis of the current state of bank

capital supervision in institutional and economic terms. It is argued that

the primary goal of bank supervision is bank soundness. The supervisory

structure is intended to increase the safety of individual institutions

and reduce the probability of their insolvency. The ultimate purposes of

this activity are to protect the public (depositors) and to protect the

payments mechanism. It is demonstrated that these goals result in super-



visory target levels of capital (and of deposit leverage) that differ from

private market equilibrium levels. A model of supervisory intervention is

developed, which provides insight into the equilibrium financial position

of the supervised bank.

Within our model of intervention, it is demonstrated that the

equilibrium position of the supervised bank generally will be somewhere

between the private market equilibrium and the supervisory target. The

precise equilibrium level will depend upon the bank's private cost func-

tion and the cost of supervisory sanctions against banks which fail to meet

supervisory targets.

The impact of holding company affiliation on the relative magni-

tudes of private and supervisory costs is analyzed, and it is demonstrated

that within the traditional supervisory environment, the bank holding com-

pany may offset the effects of bank supervisory compliance by adjusting

internal financial arrangements. Accordingly, the effective cost of equi-

ty capital is lower for a holding company affiliate than for an independent

bank, and affiliate banks may be expected to perform better in meeting

supervisory targets than do their independent counterparts.

Using these results, we formulate a theory of the determinants

of a particular supervisory rating scheme, New York Formula rating. The

equilibrium rating for a particular bank is shown to depend, in part, on

bank holding company affiliation, bank charter and membership status, and

bank asset size.

In Chapter III we present the results of estimation of the com-

ponents of New York Formula rating for commercial banks headquartered in

the Second Federal Reserve District over the 1970-77 period. The results

for early years are generally consistent with our theory.
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The final chapter discusses the policy conclusions of our re-

sults. Our essential conclusion is that the reaction by the supervised

firm to supervisory intervention can and does have important implications

for the efficiency of the supervisory process. Supervisory policies must

be framed with awareness of this reaction. Otherwise, the ultimate result

of supervisory action may well be contrary to policy intent. For our

particular case, we conclude that supervisory agencies should view bank

holding company financial structures as the private market does--on a

consolidated basis. Emphasis on the subsidiary bank alone provides the

supervisor with misleading results.



Chapter I

THE GENERAL THEORY OF THE COMMERCIAL BANKING FIRM
 

This chapter presents a general model of behavior of the com-

mercial bank, based on the neoclassical theory of the firm. Section 1

discusses the productive process of the bank; Section 2 derives the equi-

librium conditions for a bank operating under conditions of uncertainty

within a simple, two-input, two-output model; Section 3 derives the finan-

cial equilibrium of the bank within the context of the general model; and

Section ll explores the significance of holding company affiliation for

bank behavior. Throughout this chapter, the bank is analyzed in the

absence of supervisory influence. Subsequent chapters discuss the impact

of supervision on the bank's behavior.

1.1 The commercial bank as a neoclassical firm
 

There is rm) general agreement among economists regarding the

apprOpriate model of the commercial banking productive process. Studies

of various aspects of decision-making have used partial models to suit

particular purposes, while conceding that precise identification of the

productive process is difficult. Those interested in describing the

bank's role in money supply determination have uniformly relied on models

in which deposits are considered to be the outputs, and loans and invest-

ments the inputs in the productive process [13, 1A, 25, 39]. Those con-

cerned with analyzing commercial banking cost conditions have tended to

argue that "services" of various types are the outputs of the banking

process [2, 3, 16, 20], but they have differed in their views on measure-

ment techniques.



Most studies of the bank capital decision have avoided the issue

by relying on portfolio theory [27, 28] or simply not mentioning any formal

objective function for the firm [18, 19]. A notable exception is the

capital decision model constructed by Peltzman [2U] that views labor,

deposits, and capital as inputs in the production of liquidity, brokerage,

and accounting (and similar) services.

It has been suggested that this diversity in views of the banking

firm is acceptable (if not necessary), since each view serves a different

purpose [3, 16]. Sealey and Lindley [3“] have demonstrated the danger in

this view, however, showing that improper specification of the productive

process may result in improper policy recommendations. In response, they

have developed a straightforward model that permits analysis of the bank as

a neoclassical, profit-maximizing firm. With some modifications, we shall

follow their approach.

The Sealey and Lindley model is based on the traditional neo-

classical theory of production, wherein production is defined as "a pro-

cess of transformation, directed by human beings, which is considered

desirable by some individuals" [3“, p. 1252]. For the commercial banking

firm, inputs such as loanable funds, labor, physical capital, etc., are

transformed into various services that are purchased by borrowers and

depositors. This classification of inputs and outputs is similar to that

used by Peltzman, referred to above.l/

 

l/Sealey and Lindley argue that services to depositors should be

excluded from consideration as outputs inasmuch as these services gen—

erally are provided at prices below cost in order to attract deposit funds

and yield no direct profit to the bank. We take exception to this view.

Absent restrictions on direct payment of market rates of interest on depo-

sits, deposit services also would be priced at market rates. Inasmuch as

we wish to analyze bank behavior in the absence of supervisory interven-

tion, we would include deposit-related services as outputs. The resulting

model could in fact be used to predict bank reaction to interest ceilings.



Sealey and Lindley present their model for the case of a bank

that uses one type of financial input—~deposits--to produce two types of

outputs--loans and securities. The model assumes zero risk of default for

both classes of outputs. Since some inputs and all outputs are denominated

as funds, the bank's production process is subject to a balance sheet

constraint requiring that the volume of loans and securities not exceed the

volume of deposits (and, in the multiple-input case, other sources of

funds).g/ Sealey and Lindley demonstrate that, within this model, profit

maximization occurs at the output point where the marginal revenue from

each category of loan and security equals the marginal cost of producing

that category. In general, the equilibrium conditions are those of the

traditional neoclassical model;;/

In order to analyze the bank's financial decision-making pro-

cess, we shall modify the Sealey and Lindley approach to incorporate uncer-

tainty. The existence of uncertainty and risk is implicit in the general

neoclassical model of the firm in the concept of "normal profit." In a

purely competitive equilibrium, each firm earns a "normal profit" and

 

g/Sea1ey and Lindley impose a deposit reserve requirement on the

bank: and incorporate that requirement into the constraint described.

Since imposition of a reserve requirement may be considered a form of

supervisory intervention, we would prefer to omit such an assumption from

the basic model. However, the general results are unaffected by this

assumption.

i/The outcome is complicated by the balance sheet constraint,

however, so that the financial input is limitational; that is, the finan-

cial input has a zero elasticity of substitution with other inputs. Under

this condition, certain of the marginal conditions do not hold in equilib-

rium. Specifically, it will not generally be true that the value of

marginal product of the financial input is equated to its twice. Our

concern is with the breakdown of total financial input into its constituent

parts. This is unaffected by the balance sheet constraint. Accordingly,

we shall omit that constraint.
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"economic profits" are zero. As described by Henderson and Quandt [9, p.

115]:

The long-run cost and supply curves include "normal

profit," i.e., the minimum remuneration necessary for

the firm to remain in existence. It is the profit that

accrues to the entrepreneur as payment for managerial

services, for providing organization, for risk-bear-

ing, etc. If the intersection of the demand curve and

the long-run supply curve occurs at a price at which

firms in the industry earn more than normal profit,

new entrepreneurs may be induced to enter.

The model developed in the following section incorporates uncer-

tainty explicitly and introduces the risk-taking entrepreneurial input

into the firm's profit function. In a corporate environment, owners of

equity shares perform the ultimate risk-taking role generally attributed

to the neoclassical entrepreneur.£/ Returns to other inputs are specified

by contracts, while shareholders have a claim on the residual of the firm's

earnings (and, ix: liquidation, assets). Other suppliers (particularly

suppliers of other sources of funds) also accept some risk if they are not

paid immediately upon delivery of the inputs. We may include the market

return to suppliers (including shareholders) for risk-taking in the firm's

cost function and assume that the firm operates so as to maximize "economic

profit." The next section constructs a model of the banking firm in this

manner a

I.2 Market equilibrium in a risky environment

Following the Sealey and Lindley approach, we view the bank as a

neoclassical firm which, through a production process within a given tech-

nological environment, transforms inputs, such as labor and funds, into

 

fl/The managerial and organizational roles are performed by man-

agement employees-~a type of labor input.
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outputs in the form of various services. We assume that the bank faces

competitive input and output markets, but that output prices are not known

with certainty.2/ ID) this risky environment, we assume that the bank

operates in such a manner as to maximize expected economic profit, where

economic profit is defined as in the previous sectionyé/

While the productive process occurs continuously over time, it

is useful, in order to clarify the nature of the decision-making process,

to construct a time reference for the bank's activities, indicating which

take place at the beginning of, during, and at the end of each time period.

At the beginning of each period, the bank and all input suppliers face a

set of known contractual input prices, a known probability distribution of

price for each output, and a known production function. On the basis of

this information, the bank makes all input and output decisions and con-

tracts with input suppliers. During the period, inputs are delivered

according to contract and production takes place as planned. At the end of

the period, outputs are sold at prevailing market prices. Using the

revenue from sale, the bank pays for each input according to contract. If

total revenues fall below total contractual obligations ix: input sup-

pliers, payments to suppliers are determined by a bankruptcy payment rule.

 

é/In order to simplify the exposition, we introduce risk in

output prices only. The basic result would be unaltered by risk incorpor-

ated into the production function or, in a multi-period model, in future

input prices.

-6-/By definition, the expected value of economic profit in a

competitive industry is zero over the long run. We note that the assump-

tion that the bank maximizes expected economic profit implies that the bank

itself is risk neutral. As will be evident in the development of the

model, the bank's reaction to risk is determined by the reactions of other

market participants to risk and the impacts of those reactions on prices

facing the bank.
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In order to keep the exposition simple, we will consider a two-

input, two-output case. The bank uses loanable funds, K, and labor, L, to

produce services denoted by two assets, q1 and qp. The production function

may be written implicitly as:

(1) F(Q L,K) = O.1&2,

We assume that F is well behaved and possesses the usual properties, being

continuous, strictly concave, and twice differentiable in all variables.

Loanable funds may be purchased by the bank in two forms-~depo-

sits, d, and equity capital, e. The proportion of deposits to total funds,

d/K, is denoted by a; this ratio is referred to as deposit leverage.

Contractual prices of labor, debt, and equity are denoted as w, r , and r ,

d e

respectively. Prices of q1 and q2 are denoted by p1 and p2, respectively,

and are random variables with probability distributions f1(p1) and f2(p2),

respectively. For any given combination of outputs, (q:,q5), total rev-

enue from sale, denoted by I", is a random variable with probability

distribution fI*(I*). This distribution is derived from f1 and f2.

In order to further simplify the problem, we shall assume that

conditions are such that total revenue does not fall below the bank's

contractual obligation to suppliers of labor; that is, I leL under all

circumstances. We assume, further, that contract or law stipulates that

labor holds a prior claim on the bank's revenue over suppliers of deposits

and equity capital and that depositors hold a claim superior to that held

by equity shareholders. Denoting actual end-of-period payment to deposi-

tors and equity shareholders per unit supplied as Rd and Re’ respectively,

we may summarize the bank's payment rule as follows:
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(2) Rd : rd, if I Z (wL+rdd)

: (I-wL)/d, if (wL+rdd) > I > wL

= o, if I : wL; and

Re : (I-wL-rdd)/e, if I > (wL-rdd)

: 0, if (wL+rdd) 3 I.

Actual payment to labor is equal to the contracted wage rate, while actual

payment per unit to suppliers of funds depends upon the levels of I, wL, d,

and e. Rd and Re are random variables with probability distributions gd

and ge, respectively. These distributions may be obtained from

fI(I|q1,q2) through a transformation of variables and expressed, condi-

tional on the payment rule, as:

(3) 8d(Rqu1,q2,wL,d); and

ge(Re|q1,q2,wL,rdd,e).

From our payment rule, we know that the expected value of Rd varies in-

versely with wL and d and directly with the expected value of I, denoted

E(I); and the expected value of Re varies inversely with wL, r d, and e,

d

and directly with E(I).

We assume that contractual market supply prices of deposits and

equity, rd and re, are dependent upon the probability distributions of

actual payments, Rd and Re, and on suppliers' utility functions. We may

write:

(3) r - hd(gd(R ,q2,wL,d)); and
d'q1Q

.

I

"
S

l
l he(ge(Re|q1,q2,wL,rdd,e)),
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where the forms of hd and he are determined by the forms of the suppliers'

utility functions. We shall assume that suppliers are risk averse expected

utility maximizers, and that expected utility varies directly with ex-

pected value of actual payment. Under these assumptions, the following

relationships hold:

8rd are

(5) 33(1), 83(1) < O; and

3rd 8rd are are

awL’ 3d ’ 8rdd’ 8e

 

> O.
 

In addition, we know:

(6) r

[
V E(Rd);

r ‘3 E(Re); and

r > r .

e d

In summary, the following information is known to all partici-

pants at the beginning of the period:

(a) the production function, F(q1,q2,L,K) = O;

(b) the wage rate, w;

(c) the output price probability distributions, f1 and f2 (and, for

any combination (qf,q§) the revenue probability distribution,

fI'); and

(d) the market supply functions, hd and he.

Using this information, the bank makes its production decision in such a

manner as to maximize expected economic profit, R. The bank chooses the

input (deposit, capital, and labor) combination and the output (loan)

combination. It then contracts for inputs and makes loans. At the end of
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the period it receives payment (interest and principle) for the loans made.

It pays input suppliers (labor, depositors, and shareholders) according to

contract. The amount paid to each supplier depends on the amount received

from the loan repayments.

Recalling the notation a = d/K, we may write the bank's objective

function aszl/

(7) Maximize n : p1q1 + p2q2 - wL - K(ard+(1-a)re)

subject to

0.
F<Q19Q29L9K)

We may perform this maximization using the Lagrange multiplier:

(8) P = p,q, + 3qu - wL - K(ard+(1-d)re) + lF(q1,q2,L,K).

This expression is maximized at the point where first partial derivatives

with respect to q1, q2, L, K, and a equal zero and all second derivatives

are negative. Assuming that second-order conditions hold, the maximum is

the point where the following conditions are satisfied:

Br Br

 

. AL .. - .3 __e §_F__ - .

1 1 1

Br 3r
3f —- d e 8F _ ,

(9b) 55'2- = p2 - ((15-5— + (1-(1)§q—')K + Aga— - 09

2 2 2

Br 8r
3? d e 3F .

(9C) 5-i- : -w - (GS—L— + (1-Cx)§E-)K + X-a-I: = O,

7/
- This formulation of the profit function assumes that the bank

faces no restrictions on use of deposits or equity. Given a reserve

requirement of x on deposits, the production function would be F(q1,q2,L,

K(1-O‘.+CXX)) = 0.
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3r 3r p

(9:!) 3% = -(drd+(1-c)re) - (ma-f + (mag—,5) + x3:- = 0;

8T _ .

(9e) DI - F(q1,q2,L,K) - O, and

8? Br

22 - _ /.__Q ._42 -

The first five of these conditions are analogous to the condi-

tions which describe the equilibrium position of a firm operating in a

certainty environment, the difference being substitution of expected for

actual prices and the inclusion of terms expressing the impact of the

bank's decision on prices of deposits and equity. The final condition is

of particular interest as it describes the bank's equilibrium financial

position. This condition is examined in the following section.

1.3 Market equilibrium financial position
 

The financial equation in (9f) may be written:

Br Br

+ a--2 + (1-a)-—-E = r(10) rd 8a 8a e'

The left-hand side of this equation may be interpreted as the direct and

indirect marginal cost of deposits and the right-hand side the marginal

cost of equity. According to this condition, the bank will choose that

leverage ratio that equates the marginal costs of the two financing alter-

natives. The corresponding second-order condition is given by:

2 2

 

2 a r 3r 3r 3 r‘

(11) L; = «(a—59+ 2(539 - 359-) + (1-a) 2e) < 0.

8d 8a 3a

Assuming that the second—order condition is satisfied, we may

solve (10) for the optimal leverage ratio, a':
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Sr

 

(r -rd) - 5—2

(12) a! = g .

r.d _ are

8d 3a

This expression describes the equilibrium financial position for the un-

supervised banking firm, if such an equilibrium exists.

The question of whether an optimal financial structure exists,

for a bank or for any other firm, has, of course, been the center of a good

deal of controversy in the financial literature. It has been demonstrated

that the degree of financial leverage is irrelevant in the firm's decision-

making process for the case of perfect capital markets, no transactions

costs, zero taxes, and zero bankruptcy costs [22, 37, 38]. However, the

existence of a cost-minimizing degree of leverage has been demonstrated in

the presence of insolvency costs (a type of transactions cost), positive

probabilities of default and of bankruptcy (which lead to differential

rates for borrowers), and tax advantages to debt financing [27, 35, 38].

Our formulation of financial decision-making is equivalent to

that contemplated by traditional financial theory. According to the tra-

ditional approach, the optimal leverage ratio is that which yields the

minimum overall average cost of funds for a given combination of outputs

and nonfinancial inputs [36]. Within our model, total funds is denoted by

K. The overall average cost of funds, rK, may be expressed as:

 

(13) rK = ard + (1—a)re.

arK

This equation is minimized at the point (if such point exists) where 5;— :

aZrK
0 and > 0; that is:

ad



 

 

 

BrK 3rd 8r

(1“) SE- = rd + 55— - P + (1-a)§;- : 0; and

BZPK 8rd are a“r azr

(15) 2 = 2(5—- - 55-) + 2 + (1-a) 2 > 0.

3a a " 3d 3d

These expressions are identical to expressions (10) and (11) above. Solv-

ing (1“) for a.gives the expression shown for a' in equation (12). Tradi-

tional theory posits that equation (13) is u-shaped, as shown in Figure 1.

This approach assumes conditions (1“) and (15) are satisfied.

The assumptions needed to ensure the existence of an optimal

financial structure may be derived from our model. A necessary condition

for a“ to represent an internal minimum is that its value falls between

zero and 1; that is:

 

are

(r -r ) -‘--

(16) O < gr d 3 30 1;

_s-_"_e
3a 3a

or

3r

(17) O < (Fe-rd) < 55—.

The cost per dollar of equity must exceed the cost per dollar of deposits,

and the cost per dollar of deposits must be an increasing function of the

degree of leverage. Further, the marginal impact of leverage on the cost

of deposits must not be cancelled out by the effect of the changing ratio

of deposits/equity on the average cost of funds. The first two of these

conditions are assured by the form of our payment rule, given by (5) and

(6), above.

( are

e d 3a d e . .
___.- ———- in e uation (15 wea, for (3a am > <2 )

may derive the sufficient condition for 0* to be an internal minimum as

Substituting

follows:
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rK=ard+(1-a)re

   Q
A
/

Figure 1. Optimal Deposit Leverage
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are

2(r - r - -—-) 3 r 3

e d* 8m + a*( 2 _

a 8d an as

   

(18)

From inequality (16), we know that (re-rd) > 0. The following

additional conditions would ensure that inequality (17) holds at d’:

 

82re azr

(19) 0 g ’ < —-—-; and

" 8&2 80?

are

(20) 5-5-2 (re-rd).

Thus, on" will be an internal minimum as long as the cost of deposits

changes at a faster rate than does the cost of equity as a increases, and

the difference between the cost per dollar of equity and the cost per

dollar of deposits exceeds the marginal impact of on the cost per dollar

of equity.

One interesting result of this analysis is that a positive rela-

tionship between the cost per dollar of equity and financial leverage is

not a necessary condition for 6* to exist as an internal minimum. Thus,

there is nothing to preclude a declining cost of equity with increased

leverage. The reason for this result may be understood through examination

of equation (A) above. The cost of equity funds depends upon the levels of

3r

both debt and equity outstanding. The conditions in (5) ensure that 532 >

at"

O and 533 > O. For a constant level of K, an increase in leverage implies

both an increase in d and a decrease in e. It is not necessary to assume

that one of these Opposing effects outweighs the other.

Thus, the existence of an Optimal leverage depends upon satis-

faction of certain conditions regarding relationships between the marginal

costs of financial inputs with respect to leverage. As mentioned above,

there would appear to be at least some circumstances under which these



20

conditions are satisfied. Whether the banking industry embodies those

circumstances is not immediately evident, but empirical tests of our model

should provide some insight on the question. If the financial decision is

irrelevant to the bank, we would not expect to observe systematic varia-

tions in financial structure across banks.

As a final note, we should point out that the simple model

presented here may be readily generalized to consider additional sources

of loanable funds. As an illustration, we may outline the optimization

process including a third funding source, bonds. This illustration will be

useful in our later examination of holding company behavior. Denoting the

dollar volume of bonds issued by b, the contractual price of bonds as rb,

and the actual payment per bond dollar as R , we have K = d + b + e. We may

b

designate a payment rule similar to that given by (2) as follows:

- ' T
(21) Rd - rd, if i Z (wL+rdd)

= (I-wLL)/d, if (wL+rdd) > I > wL

=0, ifI:wL

Rb = rb, if I.2 (wL+rdd+rbb)

= (I-wL-rdd)/b, if (wL+rdd+rbb)> I > wL + rdd

= 0, if (wL+rdd) Z I

Re = (I-wL-rdd-rbb)/e, if I > (wL+rdd+rbb)

= 0, if (“LTrddTbe).Z I.

This payment rule defines probability distributions of actual

payments to depositors, bondholders, and equityholders analogous to those

defined by (3) for depositors and equityholders as:
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(22) gd(Rd|q1,q2,wL,d);

2b(Rb]q,,q2,wL,rdd,b); and

ge(Re|q1,q2,wL,rdd,r b,e).

Contractual supply prices, similar to those derived in (U), are

given as:

(23) rd = hd(gd(Rdlq1,q2,wL,d));

rb : hb(gb(Rqu1,q2,wL,rdd,b)); and

re = he(ge(Re]q1,q2,wL,rdd,rbb,e)).

Letting c, = d/K and a2 = b/K, we have the bank's profit function as:

(2A) R : p1q1 + p2q2 - wL - K(a1rd+aerb+(1-G1-02)re).

Maximizing expected profits with respect to q1, q2, L, K, d,, and

d2 using the Lagrange multiplier yields the first-order condition fbr

financial equilibrium as:

8? 8r Brb are are 8r

_d “ fl * —e -

(25) ‘3'; = "(Chad2 + "d * O£28011" 8021' “123a ‘ I”e ' “23(1) ' 0
, 1 1

Br Br Br Br 3r

3? d b e e e

3(12 15012 0‘2 d2 b Fez 250:2 e 13052

These two equations may be solved to give expressions for a: and

(12’ the Optimal proportions of deposit and bond funding, in terms of

marginal costs of the various funding sources.

I.A The impact of holding company affiliation on the commercial bank

Under the Bank Holding Company Act of 1956, as amended, a bank

holding company is defined as a company which "has control over" a bank [70
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Stat.133.2.(a)(1)]. Because it is so general, this definition does not

lend itself particularly well to formal specification of a model of bank

holding company behavior. Control, of course, may be achieved through any

Of‘a number Of means, including share ownership, possession of share voting

rights, imposition of restrictions based on a creditor—debtor relation-

ship, etc. We shall limit our analysis to those companies that are bank

holding companies by virtue of share ownership. All further references to

bank holding companies shall imply this definition.

The effect of holding company affiliation on bank behavior and

performance has been the subject of a good deal of empirical investigation.

However, that investigation has been remarkably unsupported by theoretical

basis.§/' Most of these studies have begun with the assertion that there is

some fundamental difference between bank holding company management and

bank management.

Our model, on the other hand, discusses bank behavior in very

general terms. In the absence of supervisory intervention, bank behavior

would be expected to be unaffected by ownership status. That is, there is

no reason to assume, within the context of our model, that a bank which is

wholly owned by a holding company and thus has one shareholder would

Operate differently from a bank that is owned directly by individual share-

holders.

Viewing the bank holding company as a banking firm, we would

expect the bank holding company to operate in such a manner as to maximize

 

g/A typical example is [17].
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expected profit on a consolidated basis.2/¢l—/ The equilibrium consoli—

dated position Of a holding company is given by the conditions discussed in

the previous section for the commercial bank. The relationship between the

consolidated bank holding company equilibrium position and the subsidiary

bank equilibrium position will depend on the nature of the holding com-

pany's operations.

To illustrate, let us consider the case of a pure one bank hold-

ing company. In such a company, the parent entity is nothing more than a

financial shell. It raises money in the capital markets and invests the

funds in its subsidiary bank. Let us assume that the parent holding

company may raise funds only by issuing common equity shares, while the

subsidiary bank may purchase loanable funds from the parent by issuing

equity and from the public by issuing deposits. Assume that the banking

production function is unaltered by holding company ownership. Finally,

assume the payment rule governing shares issued by the holding company is

identical to that governing shares issued by the bank as given by (2). In

this case, the decision function facing the (consolidated) holding company

is given by:

(26) MaXimize “RC = p1q1 + p2q2 - wL - KHC(drd+(1-a)rep)

 

g/Consolidated profit equals the sum of profits of the parent

and subsidiary companies, net of intracompany transactions. In the case of

a subsidiary that is less than wholly owned, only the parent company's

share of the subsidiary's profits would be included.

19-/This decision function does not imply that the bank holding

company has absolute control over the Operations of the subsidiary bank.

In the case of a less than wholly owned subsidiary, the risk attitudes (and

capital fund supply price functions) of minority shareholders would, of

course, be one of the parameters of the decision process.
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subject to F(q,,q2L,KHC) : 0 where the subscript HC designates a consoli-

dated holding company variable, the subscript P designates a parent hold-

ing company variable, and nonsubscripted variables are at the bank level.

From our assumptions, we have:

(27) KRC eP + d; and

I"

e? e

Consolidated total loanable funds equals the sum of funds pur-

chased as equity by the parent from the general public and funds purchased

as deposits by the bank from the general public. Funds purchased by the

bank from the parent are netted out in consolidation. The cost of equity

funds to the parent is equivalent to the cost of equity funds to an

independent bank as defined by equation (A), since an identical payment

rule has been assumed to hold in both cases.

Maximization of the expression given by (26) yields an equilib-

rium position for the consolidated company that is identical to that given

for the independent bank in (9). This solution also uniquely defines the

equilibrium for the subsidiary bank, since it specifies levels of q1, q2,

and L at the bank level. This also implies e E eP--the equilibrium level

of bank equity (sold to the parent) is necessarily equal to the equilibrium

level of parent equity (sold to the public). Thus, ownership of the bank

by a holding company has no effect on the bank's decision-making process

within this simple model.

A similar result occurs for the case where the parent company and

the bank each have an additional source of funds--bonds. This is an

extension of the three-source bank model described in the previous sec-

tion. Assume that the parent may issue bonds to the public and the bank
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may issue bonds to the public or to the parent. In this case, total

loanable funds purchased by the consolidated holding company is given by:

(28) KHC = d + bHC + eP

where bHC is the sum of bonds issued by the parent and bonds issued to the

public by the bank.

If the payment rule places bonds issued by the parent on an

equivalent level with those issued by the bank, the financial equilibrium

of the consolidated company will be identical to that for an independent

bank as given by the solution to (25).

In general, as long as holding company affiliation does not

affect the efficiency of the banking productive process, the equilibrium

consolidated position of the company will be equivalent to that of an

identical independent bank or, in the case of a company with more than one

subsidiary, the sum of the equilibria for independent companies identical

to the subsidiaries. Economies or diseconomies associated with the hold-

ing company organizational form would, of course, affect the consolidated

equilibrium. Economies or diseconomies of scale would affect the firm's

production function, while economies of diversification could reduce risk

for suppliers and alter the supply price functions facing the firm.

It is often hypothesized that holding company affiliation does

provide economies related to geographic and product diversification that

is prohibited to banks. This has led to the expectation that bank holding

companies would tend to Operate with consolidated financial structures

that differ from the aggregate of financial structures of a group of

comparable independent companies. Specifically, a number of economists

have hypothesized that the relative marginal costs of deposit and equity
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funds are altered by holding company affiliation in such a manner that the

equilibrium financial structure for the holding company implies a higher

degree of deposit leverage on a consolidated basis than for an independent

bank [8, 17]. However, recent empirical evidence casts some doubt on the

idea that holding companies can achieve product diversification ,much

greater than that of an independent bank, since most of the activities

permitted to "nonbank" subsidiaries of holding companies also are commer-

cial banking activities.ll/ On the whole, there is little evidence to

suggest that economies Of holding company affiliation are significant, and

it seems reasonable to expect that holding company financial behavior gp_§

consolidated basis would be similar to financial behavior of an identical

collection of independent firms.

At the bank level, in our simple one-bank, deposit/equity model,

we have shown that holding company affiliation will have no effect on

financial behavior. For a more complex model (multi-subsidiary or multi-

fund source) this question is not so clear. In general, the impact of

holding company affiliation on the subsidiary will be determined by the

legal environment.

If independent banks and affiliated banks are treated equiva-

lently under the law (and, therefore, the parent company has no greater

liability to creditors of a subsidiary than do other shareholders), then

the equilibrium position of an affiliated bank would be identical to that

of an independent bank.

 

lllPreliminary results of a study by Boyd, Hanweck, and Pith-

yachariyakul [A] suggest that the "Optimal" degree cu? holding company

investment in nonbank subsidiaries to minimize probability of bankruptcy

is quite small. That is, the gains to cfiyersifying beyond commercial

banking are minimal. '
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If, however, the legal or practical position of the parent com-

pany is such that the subsidiary's creditors consider the parent liable for

the subsidiary's debts (including deposits), the equilibrium position of

the subsidiary may differ from that of the independent bank. If all risk

is borne by suppliers of loanable funds, the nonfinancial decisions of the

subsidiary may be unaltered; however, no single financial equilibrium

position would exist. The bank's funds suppliers would be concerned pri-

marily with the consolidated financial structure of the holding company,

and intracompany financial arrangements would be of little consequence.

For wholly-owned subsidiaries, equity capital would be little more than a

bookkeeping entry and the capital decision of the bank would be inconse-

quential. This is the case for our one-bank, three-fund source example.

Available evidence suggests that the latter example may best

approximate the actual legal environment. While the subsidiaries of a

holding company are considered to be separate legal entities, it is likely

that the courts would "pierce the corporate veil" and hold the parent

liable for debts upon which a subsidiary defaults, especially in the case

of a company that has Operated as a single entity [11]. Some economists

have argued that the parent company should treat its holdings as invest-

ments, buying and selling subsidiaries according to the dictates of port-

folio theory and taking no part in management of those subsidiaries [10,

12]. However, the preponderance of evidence indicates that holding com-

panies actually Operate as single entities, with the parent exercising a
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significant degree of control over subsidiary management, particularly in

. . . . 12/

financial deCiSion-making [29].-—

In summary, available evidence suggests that holding companies

are perceived by private markets as consolidated entities. Our model

predicts that a one bank holding company would pursue a consolidated finan-

cial strategy identical to that of a similar independent bank. In addi-

tion, our model predicts that the Optimal financial structure of a subsid-

iary bank itself is indeterminate.

 

13/One reason why we might not expect a portfolio approach to be

followed is founded in the regulatory environment. Purchase of bank equity

shares requires prior approval by the Federal Reserve System, and the

filing of an application for such approval can be very costly to the

holding company [31]. Accordingly, continual buying and selling of blocks

of bank equity shares may not be cost efficient.



Chapter II

THE ECONOMICS OF BANK CAPITAL SUPERVISION
 

This chapter analyzes the impact of capital supervision on the

banking industry and on the bank capital decision. Section 1 discusses the

rationale for capital supervision and derives the conditions for deter-

mining the "socially Optimal" level of capital; Section 2 outlines the

means through which supervisory authorities have sought to induce banks to

operate at this social optimum; Section 3 presents a model which incorpor-

ates this supervisory intervention into our model of the banking firm and

predicts the equilibrium financial position of the supervised bank; and

Section A analyzes the impact of holding company affiliation on the equili-

brium capital position Of the supervised bank.

II.1. Bank capital and social welfare
 

The relationship between the social and private optimal levels

of bank capital may be examined theoretically within the framework already

developed to analyze the bank's decision process. Whereas we would expect

a bank to use the combination of money input sources that implies the

lowest overall cost of funds for a particular output stream, the super-

visory objective is to induce the bank to use that combination of inputs

that implies the minimum overall social cost of production.

Supervisory concern generally has focused on the social cost of

bank failure [23, 2A, 33]. The economic justification for this concern

lies in the perception of a stable payments mechanism as a "public good,"

in that it directly affects the ability of the economy to function smooth-

ly. Since free market forces will, under certain conditions, lead to

suboptimal production of a public good [32], we may expect that, in the

29
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absence of supervisory influence, the payments mechanism will be less

stable than socially optimal.

Since the banking industry encompasses the major portion of the

payments mechanism, the public goods aspects of the payments mechanism

spill over into the industry. In particular, we would expect that, in a

private market equilibrium position, banks tend to operate in a more risky

manner than is socially optimal. Accordingly, it is the role of the

supervisor to attempt to induce each bank to move toward the social Opti-

mum.

We recognize that there is no general agreement that the cur-

rently established role of bank supervision is the proper one. In particu-

lar, since bank supervision aims at reducing the probability of failure of

individual institutions, it may interfere in a very basic way with the

efficient Operation of markets. Economic theory suggests that inefficient

firms enjoy lower profits than more efficient ones and the least efficient

ultimately fail. This phenomenon of "survival of the fittest" helps to

ensure efficient use of scarce resources. Tussing [A0] presents a compel-

ling case on this basis for promotion of bank competition and against

policies which protect individual institutions from market pressures. The

trade-Off between payments stability and efficiency in the banking indus-

try can only be evaluated subjectively. The analysis of this chapter

presumes that a subjective judgment in this regard already has been made.

The overall social cost, rs, of employing a particular deposit

leverage ratio is equal to the sum of the private cost of funds, rK, plus

the additional social cost of risk, c , resulting from the bank's PPOGUC-
P

tion decisions and not reflected in the market contractual supply prices of

deposits and equity capital. As discussed above, the perceived social cost
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of bank risk may be expressed in terms of the probability of bank failure.

Accordingly, we may write or as the product of the social cost of bank

failure and the probability of bank failure:

(1) Cr = cB*Pr(B),

where CB = the social cost (in excess of private cost) of bank failure; and

Pr(B) = the probability of bank failure.

Using the terminology established in the previous chapter, we

shall assume that a bank experiences failure at the point where earnings,

I, fall short of contractual obligations, wL + rdd, by an amount which

exceeds the bank's equity capital account, e; that is, when net worth

13/
becomes negative.-—' Accordingly, we may express the probability of fail-

re as follows:

(2) Pr(B) = Pr[I<wL+rdd-e].

Multiplying through by K/K, we may write this probability in terms of

a(:d/K) as follows:

(3) Pr(B) = Pr{I<wL+K[a(1+rd)-1]};

or, alternatively (recalling our assumption that I Z wL):

wL + K[a(1+rd)-1]

(u) Pr(B) -.- ,[fI(I)dI .

wL

 

li/This assumption is not entirely realistic inasmuch as we are

precluding the bank from raising needed funds in an emergency situation by

borrowing, issuing additional equity capital, or liquidating assets. A

model permitting such emergency adjustments is considerably more compli-

cated and adds little to our understanding of the basic issues.



We may write Cr as a function of c and the determinants of Pr(B) as
B

follows:

(5) or : cr(cB,fI(I),K,d,rd).

For any given combination of q1 and q2, this becomes:

(6) or : cr(cB,d).

Therefore we may write:

(7) rs = rd + (1-oz)re + cr(cB,d).

Minimizing this expression with respect to a, we may derive the sociallv

Optimal degree of bank leverage, cg:

 

. (r _ rd _ 5.2 _ __£

(8) a, = e a 8o

8 8rd 8r '

__. _ __2

3d 3a

This differs from the private Optimal degree of leverage, a“, as derived in

ac

equation (12) in Chapter I, in the subtraction of 555 in the numerator.

The relationship between a" and a; thus depends upon the sign of this term.

8c

Assuming 55; = 0,15! we have:

80

__§ _ 3Pr(B)

(9) 8d ' cB 3d °

From equation (A), we see that a enters the expression for Pr(B) only in

the upper limit of integration. For any constant level of total funding,

 

lfl/This is a simplifying assumption. Since denotes the propor-

tion of a bank's funding that is derived from deposits, losses to deposi-

tors would tend to vary directly with on. If a high social value is

So

attached to deposit safety, 5-2 may be positive. This would not alter our

conclusions. a
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K, the limit of integration varies directly with O according to the follow-

ing:

8 - ” ___
(10) 55 - (1 + ‘d *’“aa )K.

8r

We have already assumed that 53g > 0. Accordingly, as long as fI(I) is

8Pr(B)
continuous, must be positive.

Thus, it is reasonable to assume that 3;; > O, and as long as the

social cost of bank failure is positive, the supervisory Optimal level of

bank capital will exceed the private Optimal level. This relationship is

demonstrated graphically as in Figure 2. The social cost of bank funds may

be expressed as a shift upward and to the left of the private cost of funds

curve, and the socially optimal leverage ratio is thus a point such as

(a;,r;), above and to the left of the private optimal leverage ratio,

(a*,r§).

Under these conditions, the goal of bank supervision is to in-

duce the bank to operate with a lower leverage ratio than the private

optimal ratio. Provided that no offsetting adjustments are made, the cost

to the bank of operating with the socially Optimal degree of leverage would

be the difference between the minimum overall private cost of funds and the

overall private cost of funds 0;; that is, (r§'-rK). If the private market

equilibrium results in zero economic profits for the firm, as discussed in

the previous chapter, the increased cost resulting from supervisory influ-

ence would lead to negative economic profit.l§/

 

li/If all banks were forced to operate at the socially optimal

position, we would expect to Observe shifts in the bank output supply

curves and decreases in the market equilibrium outputs. The accompanying

increase in equilibrium output prices would raise the economic profit of

each bank to zero.
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Thus, each bank has the incentive to avoid or Offset regulatory

influences, and the bank supervisor and the private market represent op-

posing forces in the bank's financial decision-making. The following

sections discuss the equilibrium position of the bank facing these two

forces.

11.2 Rank capital supervision in practice

It should be obvious, even from our simple model of bank activ-

ity, that determination of the socially optimal bank deposit leverage and

capital structure is not a simple matter. In practice, supervisory agen-

cies assess bank capital adequacy through recourse to simplified guide-

lines and rules of thumb. While each supervisory agency has interpreted

its mandate with respect to capital supervision somewhat independently,

the typical approach is based on directives such as that to the Board of

Governors by the Federal Reserve Act, which states at 12 U.S.C. 329:

NO applying bank shall be admitted to membership un-

less it possesses capital stock and surplus which, in

the judgment of the Board of Governors of the Federal

Reserve System, are adequate in relation to the char-

acter and condition of its assets and to its existing

and prospective deposit liabilities and other corpor-

ate responsibilities . . .

Capital adequacy is to be gauged in terms of the character and condition of

the bank's assets and in the context of its deposit responsibilities.

The concern over deposit safety led supervisors in the early

twentieth century to evaluate capital needs on the basis of level of

deposit liabilities. A commonly accepted rule of thumb suggested that a

bank should have capital in an amount equal to 10 percent of its deposits.

Many states incorporated this 10 percent ratio into their banking laws, and

the Comptroller of the Currency suggested its use as a minimum standard for
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national banks. According to Crosse and Hempel [6], the 10 percent rule

prevailed until the Second World War, at which time it was recognized that

the deposit expansion that had occurred could not be backed by so large a

capital base. At this point, the direction of capital supervision shifted

away from deposits and toward assets. In addition, the scope of capital

evaluation widened to include consideration of such factors as management

quality.

Crosse outlines three variants on asset-based capital standards

which have been widely applied in recent years. The simplest and most

commonly used is the ratio of capital to risk assets, adopted first by the

Comptroller of the Currency in 19MB, and commonly referred to as the "risk-

asset ratio." Risk assets include all assets with the exception of cash

(and balances due from banks) and 0.8. government securities. Originally,

a risk-asset ratio of 20 percent was considered to be adequate. Variants

on the simple risk-asset ratio have been developed which net out other

minimal risk assets such as loans secured by government securities, but all

such variants suffer from a common imprecision in estimating the degree of

risk embodied in a bank's asset portfolio.

Probably the most complex capital adequacy standard in common

use in recent years was that developed by the staff of the Board of

Governors of the Federal Reserve System. Calculated on the "Form for

Analyzing Bank Capital" and referred to as the "ABC Formula," this standard

established minimum levels of capital needed to support a number of cate-

gories of assets. As indicated on the facsimile of the ABC Form, repro-

duced below in Figure 3, the percentage requirements varied from 0.0 per-

cent for cash and 0.5 percent for short-term government securities to 100

percent for fixed assets and "loss" portion of loan and investment port-
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folics. For "normal risk" assets, the formula required 10 percent backing

plus an extra capital requirement against the first $500,000 of "normal

risk" portfolio. This extra requirement established a rugher overall

standard for smaller banks. A requirement was also assessed to support the

activities of the bank's trust department and an additional requirement

levied on the basis of relative liquidity of assets and liabilities.

A middle ground is represented by the formula which has been used

by the Federal Reserve Bank of New York to assess capital adequacy, common-

ly referred to as the "New Ybrk Formula." This formula requirement is

calculated as shown in Figure u. The formula distinguishes among six rough

groupings of assets on the basis of risk. The first category consists of

the bank‘s reserves and highly liquid assets. The second category includes

assets judged to embody minimal levels of risk, such as long-term U.S.

government securities, government guaranteed loans, etc. The third cate-

gory includes the bank's "normal risk" assets, bearing a requirement of 12

percent. The fourth category, requiring a 20 percent capital backing, is

comprised mainly of loans and investments considered to be "substandard."

The fifth category may be termed "work-out" assets. These include assets

which are generally expected to be eliminated from the bank's balance

sheet, either through charge-off or sale, and require capital backing of 50

percent. Finally, fixed assets (such as physical plant) and assets classi-

fied as loss require backing of 100 percent capital.
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Capital adequacy is measured by comparing the bank's actual cap-

ital holdingslé/ with the minimum requirement calculated according to the

formula. A ratio of actual capital to formdla.requirement of 100 percent

is officially considered to be the minimum acceptable, and a bank is

considered to have adequate capital if this ratio is at least 128 percent.

In practice, determination of adequacy on the basis of the formula ratio is

left to the discretion of the examiner. Other factors such as management

quality, profitability, and liquidity are considered in the examiner's

judgment, and many banks may be considered to be adequately capitalized

with ratios below 100 percent.

As may be obvious from this brief outline, while supervisory

capital standards are based on the perception of social cost of bank risk

outlined in the previous section, they are quite imprecise. In practice,

supervisors tend to rely on comparisons with peer group averages to a great

extent in singling out banks in need of increased capital. In addition,

the sanctions at the disposal of supervisors are somewhat limited. A

chartering authority may revoke the charter of an institution which it

considers to be inadequately capitalized, and the Federal Reserve System

 

l-6--/It should be noted that, while the focus of capital supervi-

sion is on the bank's equity capital base, shareholders' equity is only one

component of a bank's capital. In addition, reserves for loan loss and a

limited amount of subordinated long-term debt are considered by supervi-

sors to fulfill the role of capital. Reserves for loan loss represents

that portion of a bank's funds that has been set aside in anticipation of

future asset losses. Since equity is viewed by the supervisor as a buffer

against such losses, loss reserves are considered equivalent to equity by

the supervisor. Subordinated long-term debt is subordinated to the claims

of depositors. Since a major concern of supervisors is to protect deposi-

tors against bank losses, debt is considered to some extent to be a substi-

tute for equity capital. However, since equity and debt are not precisely

identical in protecting depositors, debt is considered to be capital only

up to a limited percentage of equity. Within the context of our model,

these components of capital are considered equivalent to shareholders'

equity.
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may withhold membership from an errant institution, but these sanctions

virtually never are invoked. In practice, supervisory authorities resort

most heavily to moral suasion or increased examinations frequency as means

to induce banks to abide by capital guidelines, although pressure also is

exerted in acting on applications by banks wishing to expand their opera-

tions.

Some economists have argued that bank supervision carried on in

this environment is entirely ineffective in increasing bank capital levels

(reducing deposit leverage) from private market equilibrium levels [18,

2”]. However, there is empirical evidence which supports the view that

supervisory pressures have been at least somewhat effective in influencing

bank capital decisions. Pettway [26] has found that the market's evalua-

tion of banks' securities is less sensitive to levels of capital stock

currently observed than to factors such as maturity, marketability, divi-

dends, and payout ratios. This finding is consistent with the hypothesis

that supervisory views of capital adequacy have prevailed, to an extent, so

that differences in capital levels among banks reflect supervisory influ-

ences rather than factors considered to be important by the private market.

Mingo [21] also has presented evidence that supervisors have been success-

ful in influencing capital levels. And more recently, Carroll and Nelson

[5] have demonstrated that capital supervision has induced bank holding

companies to adjust their internal financial structure.

II.3 Financial equilibrium for the supervised bank

The determinants of financial equilibrium for the supervised

bank may be analyzed within the context of the bank financial model pre-

sented in Chapter I. As discussed in the previous two sections, capital
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supervision is conducted in a fairly flexible manner. Rather than estab-

lishing absolute requirements, the supervisor sets a target leverage (de-

pendent upon asset quality, etc.) for each bank and makes the target known

to bank management. The supervisor does not force the bank to meet the

target, but it penalizes those institutions that do not meet the target.

While the supervisor would prefer that the bank adjust to supervisory

pressure simply by adopting the target leverage ratio (and leaving all

other decision variables unchanged), such a response from the bank is not

likely as long as the target is not established as an absolute constraint.

Instead, the bank perceives supervisory pressure as a cost of doing busi-

ness and incorporates that cost into its decision fUnction. 'Denoting

target leverage by cg, we may express supervisory imposed cost, Cs’ as a

function of deviations from that targetll/ follows:

(11) CS : cs(c-a;)

Be

a—-:—;— > O.

-(c cs)
where

Incorporating this cost function, the bank's expected profit

function is modified from that given by equation (7) in Chapter I to

become:

- - - ‘_ _ _ _ _ - n
(12) TI’ - 91¢:1 + p2q2 wL K(0Lr'd+(1 we) cs(a (15).

Performing a maximization similar to that performed for the unsupervised

case, we may solve for the optimal leverage ratio for the supervised bank

832

 

ll/We note that this formulation could also be used for the case

of an absolute constraint. In that case, the supervisory-imposed cost of

deviation from the "target" is infinite.
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(13) c** = e 3rd 3? 8a .

_Q__§

Ba as

This expression differs from the unsupervised optimal leverage given by

ac

equation (12) in Chapter I in the subtraction of 55g in the numerator.

3c

Accordingly, as long as-SaE > O, the supervised bank will choose a leverage

ratio lower than that implied by the unsupervised equilibrium.

In general, we expect the supervised bank to choose a leverage

ratio in the range between that implied by the unsupervised equilibrium and

that desired by the supervisor. The precise level of'a** compared with a?

. are 3rd 303

depends on the relative magnitudes of 55-, .8—07’ and 375-, the relative

supervisory and private market marginal costs of leverage. Accordingly,

the effectiveness of supervision in reducing bank leverage below the pri-

vate market equilibrium level depends on these factors. This result pro-

vides a framework within which to predict differential impacts of super-

vision on banks of various types. Systematic differences in these marginal

costs across classes of banks will systematically affect the reactions of

banks to supervisory pressure. The following section demonstrates the

manner in which bank holding company affiliation should affect capital

behavior of the supervised bank.

II.U Holding company affiliation and financial equilibrium

.As discussed in Section 1.”, in the absence of supervisory in-

tervention, holding company affiliation would be expected to have no pre-

dictable impact on bank financial behavior, ceteris paribus. The equilib-
 

rium financial position for the supervised holding company affiliate will
 

differ from that for the supervised independent bank, however, if holding

company affiliation affects the relative magnitudes of the various factors
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in equation (13) in the previous section. The impact of holding company

affiliation on these factors will depend upon the supervisory attitude

toward the bank holding company.

The appropriate supervisory approach to holding companies, based

on the perceived impact of bank holding company operations on social wel-

fare has been debated by economists, bank supervisors, and legislators for

over half a century.l§/ Several beneficial effects of holding company

ownership of banks derive from the ability of holding companies to tran-

scend regulatory and legal restrictions which are applied to banks. For

example, holding companies have been permitted by most states to control

subsidiary banks statewide, despite continuing restrictions on branching

by commercial banks in some states; while commercial banks are prohibited

from branching across state boundaries, bank holding companies may operate

nationwide through nonbanking subsidiaries which perform many commercial

banking activities; and bank holding companies are able to achieve some

degree of product diversification through subsidiaries engaged in activi-

ties that are outside the sphere of traditional commercial banking activi-

ties. These factors are generally thought to lend stability to the banking

industry as a result of economies of scale and diversification.

At the same time, bank holding companies may potentially ad-

versely affect the safety and soundness of subsidiary banks. Many econo-

mists have argued, for example, that bank holding companies tend to offset

the benefits of diversification on their banking subsidiaries by pursuing

higher levels of risk than do similar independent banks. This theory has

led to the general expectation that holding company subsidiaries may tend

 

lg/For a review of the literature on this issue, see Rose [30].
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to pursue higher leverage ratios than do independent banks. In this case,

affiliated banks may be more susceptible to failure than are independent

banks, since the subsidiaries are legally independent entities.—1-9-/ In

addition, the potential for intracompany transfers which might weaken

banking affiliates often is cited. For example, it has been feared that a

bank holding company might use the resources of its affiliated banks to

support a weak nonbank subsidiary, assuming that bank regulatory authori-

ties would help to bail out the banks if need should arise. Finally, it is

argued that the failure of a major nonbank subsidiary might create a panic

among creditors and depositors of affiliated banks, leading to runs and

eventual bank failures.gg/

In view of these concerns, supervision has focused on subsidiary

banks. The strong bank supervisory stance discussed earlier in this chap-

ter has been coupled with attempts at insulating bank subsidiaries from the

nonbank sectors of the holding company, and a number of legal and regula-

tory restrictions limit permissible financial arrangements among subsid-

iaries in attempt to protect the bank from potential drains on its finan-

cial resources. Supervisors have attempted to permit holding companies to

exploit opportunities for geographical and product diversification and

some economies of scale while, at the same time, preventing operations

deemed to be contrary to the "public interest." Under this philOSOphy,

supervisors traditionally have virtually ignored the consolidated finan-

 

l-9-/This view ignores the evidence, cited in Section 1.“, that

holding companies are viewed by private markets and the courts as unified

entities with the parent legally responsible for debts incurred by its

subsidiaries.

39/The most frequently cited example justifying this concern is

the run on Beverly Hills National Bank in 197“.
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cial structure of bank holding companies. Accordingly, holding companies

have been free to pursue the private market consolidated equilibrium fi-

nancial position.

The impact of holding company affiliation on the equilibrium

position of the supervised subsidiary bank as predicted by equation (13)

will depend on the nature of the company and on the legal environment. Let

us consider the case of a holding company whose only activity is owning the

stock of a single bank. As discussed in Section 1.”, the company may be

treated as a legally consolidated company for the most purposes. And, as

discussed in that section, under these conditions, the equilibrium posi-

tion of the consolidated company is equivalent to the equilibrium position

of an unsupervised bank. Further, intracompany financial arrangements are

of no consequence to the private market and variations in those arrange-

ments have no effect on the market supply prices of bank inputs. Subsid-

iary bank equity capital is little more than a bookkeeping entry.

The supervisory stance discussed above essentially ignores the

consolidated financial structure of the bank holding company. Ihi this

case, we may express the expected profit function of the supervised holding

company as:

(1“) “HC : p1q1 + p2q2 - wL

- _ _ _ _ Q

KHC[°‘1Hc’d*“2HC’bP*(1 “me “zncwepl °s(°‘ as)

where

HC denotes a consolidated variable;

P denotes a parent level variable;

a1 : d/KHC;
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- D /K
'32 ’ P Hc‘

a : d/K; and

a; = supervisory target level of d/K.

Supervisory-imposed cost depends upon the bank's leverage, but

private market-imposed costs depend upon consolidated leverage of the

holding company. Assuming that holding company bonds have risk character-

istics similar to but subordinate to deposits, the holding company may

pursue on a consolidated basis a financial strategy close to the unsuper-

vised optimum, while satisfying supervisory targets in the subsidiary

bank. This is accomplished by issuing debt at the parent holding company

level and using the proceeds to purchase equity in the subsidiary bank.gl/

The existence of such financing alternatives for a holding com-

pany influences the optimal supervised leverage at the bank level given by

equation (13). For a holding company subsidiary bank, the value of re, the

supply price of equity funds, is equal to the average cost of funds raised

at the parent level by issuing bonds and equity. Using the terminology

developed in Section 1.“, this may be written:

(15) r azer + (1-a3)PeP.
7

where

 

Considering the holding company on a consolidated basis, we recall that

= re and r = er. From our payment rule we know:

 

gl/The extent to which this strategy has been followed by bank

holding companies is discussed in [7].
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(16) r < r
d bHC<reHC'

Thus, the weighted average cost of parent level equity and bonds must be

less than the cost of equity issued by an independent bank for any given

total leverage, a1 + a2. This implies that the value of re in equation

(13) is lower for a holding company affiliate than for an independent bank.

In addition, holding company affiliation will affect the value

Br Sr

of 553. Specifically, the value of 552 will generally be greater for a

supervised holding company subsidiary than for a supervised independent

bank. Desposits are debt obligations of the consolidated company, and

 

increases in a will, ceteris paribus, increase rbHC and PGHP. We have:

are 3r 8
up

(17) -— = a ‘-—“ + (1- - )
80: 23c aamc “1 0’2

 

2‘eP

acme.

Assumptions (17) and (20) in Chapter I ensure that this will exceed the

value of 2;: for the independent supervised bank.

Under the conditions we have outlined, each of the two affiliat

tion effects decreases the value of a;* in equation (13), so that the

impact of holding company affiliation on a supervised bank is unequivo-

cally negative.ga/ Accordingly, we would expect that bank holding company

affiliated banks would tend to come closer to meeting the supervisory

target deposit leverage ratios than do their independent counterparts.

This conclusion differs from the assumption underlying earlier

empirical investigations of the impact of holding company affiliation on

 

EaI/F‘or a multibank holding company, these conditions should pre-

vail, provided that the subsidiary banks are legally separate entities so

that, while the parent is responsible for the debts of all subsidiaries, no

subsidiary is responsible for the liabilities of the others. This is a

reasonable assumption within the current legal environment. The existence

of nonbank subsidiaries should not further alter this analysis.



N9

bank capital behavior. Studies such as Mingo [21], Mayne [17], and Jessee

[11] have expected to find a negative relationship between holding company

affiliation and bank capital ratios. As mentioned in the previous chapter,

this expectation has typically been without theoretical basis and drawn

from a relatively loose statement that holding company affiliation lowers

risk for an affiliated bank or that holding company affiliates have less

risk averse management than independent banks. Empirical results have

been weak.

II.5 Financial equilibrium and supervisory ratings
 

Our model predicts that the equilibrium financial structure for

a supervised bank holding company affiliate is closer to the supervisory

target financial structure than is that of a similar, supervised indepen-

dent bank. Accordingly, we would expect bank holding company affiliates,

on average, to perform better than comparable independent banks on super-

visory rating systems. As described in Section II.2, most rating systems

are couched in terms of target capital levels. For any given asset size, a

capital target implies a leverage target. Thus, we may interpret a super-

visory capital rating as a measure of deviation of bank leverage from the

supervisory target.

The most convenient supervisory rating for our purposes is the

New York Formula rating. As discussed above, this rating is the ratio

(expressed in percentage terms) of actual capital to target capital as

calculated according to the New York Formula. This formula establishes a

total capital target on the basis of asset risk distribution by assigning a

percentage capital base for each type of asset and summing over asset

categories. A rating of 100 generally is considered satisfactory, with a

rating of 125 "desirable."
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While it is a good proxy for bank performance under supervisory

standards, the New York Formula rating generally is interpreted in light of

other factors. The most significant of these factors is bank asset size.

The formula itself makes no adjustment for size, applying the same capi-

tal/asset factors to banks of all sizes. In practice, it is recognized

that bank size affects diversification potential and perhaps managerial

expertise. Accordingly, supervisors expect the largest banks to operate

with a New York Formula rating somewhat below 100, while the smallest banks

are expected to have a rating substantially in excess of 100.

In equilibrium, the New York Formula rating, NY, may be ex-

pressed in terms of our model as:

(18) NY = ¢(G**,a;,5)

where

a‘I’l’
optimal leverage for a supervised bank;

d* = supervisory target leverage, and

S = bank asset size.

. 3m 8m 8m4. , ___ .

According to the model, 553;, as < O, and 55: > 0.

Our results in the previous section imply a negative relation-

ship between a" and bank holding company affiliation. We have not devel-

oped other possible private market determinants of equilibrium bank lever-

age. Likewise, we have not investigated possible determinants of a; other

than bank size. One element likely to cause variation in supervisory

targets is agency jurisdiction. The New York Formula rating is calculated

by Federal Reserve examiners for most banks in the Second Federal Reserve

District. However, the Federal Reserve System has pmimary supervisory

jurisdiction only over state-chartered members of the System. Primary
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federal jurisdiction over nationally chartered banks rests with the Comp-

troller of the Currency and authority over insured nonmember banks with the

Federal Deposit Insurance Corporation. The New York Formula rating is

likely to more closely reflect a; for state member banks than for others.

These considerations suggest that equation (18) may' be re-

written:

(19) NY : Q(BHC,MEM,S,X)

where

BHC denotes holding company affiliation;

MEM denotes membership status and charter class;

S denotes bank asset size; and

X denotes "other" variables.



Chapter III

EMPIRICAL TEST OF THE MODEL

The predictions developed ixi the previous chapter provide the

basis for a straightforward test of our model of supervision. We have

found that under our model, the traditional supervisory policies on finan-

cial structure will have differential impacts on banks according to hold-

ing company affiliation status. Specifically, since it is less costly for

holding company subsidiaries than for independent banks to adjust their

financial structures to supervisory desires, holding company subsidiaries

will generally score better than independent banks on supervisory rating

systems.

In Section II.5 we derived a general expression in equation (18)

for the determinants of the equilibrium New York Formula rating under the

assumptions of our model. Equation (19) incorporated more specific pre-

dictions. This equation suggests the following regression equation:

(1) Ln(NY) : a + 81(BHC) + 82(MEM) + 8 (Ln(S)) + 8

3

where

BHC 1 for holding company affiliates

O for independent banks

HEM = 1 for state-chartered member banks

0 for all others

S = bank asset size (in $ thousands).

Our model predicts that 81 > 0 and 83 < O. The sign of 82 is ambiguous.

We estimated this equation for Second District commercial banks

over the 1970-77 period using data derived from reports of examinatirn.
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Our sample included all banks for which complete data were available in any

year.gi/ In each year the sample size exceeded 200 banks.

Table 1 presents the results of our estimation. All variables

are of the expected sign for the five years, 1970-7”; the BHC coefficient

is significant with at least 90 percent confidence during 1970, 1971, 1973,

and 197“. A Chow test indicates that the coefficients are stable over this

period, with a 99 percent confidence level. During the 1975-77 period,

however, the BHC coefficient is negative and not significantly different

from zero.

The significant positive sign on the membership dummy is inter-

esting. State-chartered member banks (those under the primary jurisdic-

tion of the Federal Reserve) were consistently rated higher than banks

outside of the Federal Reserve's primary responsibility. This may reflect

differences in supervisory targets or differences in asset classification

standards among the agencies.23/ Alternatively, it may reflect a bias

toward state member banks on the part of Federal Reserve examiners. How-

ever, the magnitude of the difference is quite small.

The results of our estimation for earlier years seem encouraging

and suggest that further investigation is warranted to interpret the dra-

matic change that occurred in the later years. The most likely reason for

the deterioration of our results lies in the fact that we have modeled a

 

gi/Some items were taken from hard copy of Reports of Examina-

tion. For some banks, these items were not available for some years.

Exclusion of these banks should not have significantly affected our re-

sults.

gi/The Federal Reserve Bank of New York uses the examination

reports of the FDIC and the Comptroller in rating banks that are under

primary jurisdiction of these agencies. There may well have been differ-

ences in asset rating judgments among agencies during the period covered by

our study.
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Table 1

Results of Estimation of: Ln(NY) = o + 81(BHC) + 89(MEM) + 33(Ln(S)) + 6

(1970—1977)

COEFFICIENTS

Number

of Obser- 2

Year vations Constant BHC MEM LN(S) R

1970 26” 5.5357*** 0.1N20* 0.1D90** -0.090*** .10

(31.78) (1.97) (2.59) (-5.13)

1971 278 5.9257*** 0.1018* O.1U77*** -0.0817**' .12

(36.97) (1.81) (3.09) (-5.59)

1972 285 5.6187*** 0.0713 0.1295** -0.1002*** .12

(31-72) (1.10) (2.18) (-5.7N)

1973 287 5.910U*** 0.1390*' 0.0817 -0.1281**' .20

(37.8“) (2.57) (1.51) (-8.N3)

197M 277 6.1881**‘ O.1181** O.1225** —O.1523'** .25

(35.88) (2.02) (2.15) (-9.19)

1975 269 5.6217*'* -0.0365 0.1u08*** -0.0980**‘ .19

(36.60) (-0.75) (2.78) (-6.67)

1976 261 5.“367'*' -0.0855 0.1078 -0.0762'** .1u

(33.55) (-1.38) (1.32) (-5.00)

1977 207 5.3770*'* -0.015H 0.1353** -0.0777**' .11

(28.065) (-0.2N) (2.268) (-u.20)

1970- 1391 5.7502*** 0.1128*** 0.1293*'* -0.1121**' .16

197" (77.79) (H.15) (5.22) (-15.39)

 

t values in parentheses

***, *', *, indicate coefficient significantly different from zero at 99%,

95%, and 90%, respectively.
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static equilibrium. Our predicted relationship between NY and BHC is based

on the assumptions that each bank is aware of the supervisory targets, can

predict how its assets will be viewed by the supervisory agencies, and has

adjusted its financial structure to the equilibrium one. Any unantici-

pated change in either supervisory targets or bank asset quality would

cause the bank's financial structure and its rating to deviate from equi-

librium levels. In a disequilibrium period that affects banks randomly,

our model has no predictive power.

The years 1975-77 have in fact been generally perceived as a

disequilibrium period for the banking industry. The general economic

problems of the early 19705 had a widespread effect on bank asset quality

during this time. We attempted to measure the effect of this development

on our model by incorporating a measure of deviation of asset risk from its

equilibrium. The measure we used was level of classified assets. Classi-

fied assets are those assets determined by the supervisory agency to be of

highly doubtful quality--that is, in very real danger of partial or total

loss. The New York Formula places a heavy capital burden on these assets,

expecting capital backing of 50 percent for "doubtful" assets and 100

percent for "loss" assets. Thus, unanticipated deviations from the bank's

equilibrium level of these assets could cause significant deviations of

the bank's New York Formula rating from its equilibrium.

'we estimated the following equation for 1977;22/

CA;EK
 (2) Ln(NY) = a + 81(BHC) + 82(MEM) + 83(Ln(S)) + Bu( ) + c

 

gi/Due to a series break in our data base, levels of classified

assets were not available for 1975 and 1976.
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where

O :
D

I
I

ratio of classified asset to total assets in 1977; and

CA = average ratio of classified assets to total assets during

the 1970-7A period.

. . . . . CA-EI
Assuming that the period 1970-79 was an equilibrium one, -::7—-would mea-

CA

sure deviations from equilibrium. We would expect 8M < 0.

Estimation provided the following results:

(3) NY = 5.10u7 - 0.0161 sac + 0.1155 MEM

(26.7u)*** (-0.2u) (2.03)**

- 0.05MB Ln(S) + 0.0027 9&595

CA

(-2.98)*** (2.09)**

R2 = 0.11,

Number of observations = 151,

*** designates coefficient significant at 99% confidence level,

** designates coefficient significant at 95% confidence level.

The coefficient on the bank holding company dummyis still negative and

insignificant. The signs of other coefficients also are unaltered. And

the sign of the classified assets variable is significant and of the

opposite sign from that expected.

Our results do not verify our disequilibrium theory. The strong

positive sign on Ru suggests that changes in average classified assets were

anticipated by our sample banks. However, it is possible that our measure

of disequilibrium is too crude to provide meaningful results.

An alternative explanation of the deterioration in our empirical

results is the possibility that Federal Reserve supervisory policy has
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The System's current approach to bank holding company

supervision does consider the consolidated capital position. The follow-

ing position was announced in early 1979:

Capital is to be evaluated with regard to the volume

and risk of the Operations of the consolidated cor-

poration. Emphasis on capital from the standpoint of

the consolidated entity is appropriate since holding

company management exercises some discretion with re-

spect to the allocation of capital resources within

the corporation. Thus, it is the company's capital on

a consolidated basis that must serve as the ultimate

source of support and strength to the entire corpora-

tion.

1979]

[Federal Reserve Press Release, February 7,

With supervision extended to the consolidated company, a holding

company would be unable to reduce supervisory-imposed cost by making in-

ternal financial adjustments. In this case, our model would predict that

holding company affiliation would have no effect on bank capital ratings.

If the consolidated approach were gradually adOpted before its announce-

ment, this could explain our empirical results. However, it seems unlikely

that such an effect would be observed as early as 1975.
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Chapter IV

SUMMARY AND CONCLUSIONS
 

This study outlines a general framework for understanding com-

mercial bank decision-making in the face of supervisory intervention and

applies that framework to the bank capital decision. The theoretical model

developed is premised on the view that a commercial bank may be analyzed as

a profit-maximizing competitive firm and that the effects of supervisory

intervention may be incorporated directly into the bank's decision func-

tion. In such a model, it is possible to isolate the factors that will

determine the effectiveness and efficiency of a particular supervisory

policy.

The results of our analysis have three important implications.

First, our analysis provides indirect evidence on the nature of bank finan-

cial decision-making. The theoretical predictions are based on the as-

sumption that an optimal bank financial structure exists. Casual observa-

tion supports this assumption. If a Modigliani-Miller world prevailed and

no private market financial equilibrium existed, it seems unlikely that

banks would resist supervisory pressures regarding capital adequacy. In

such a world, our model would predict that all banks would meet supervisory

leverage targets, since the cost of doing so would be zero. Holding

company affiliation would have no effect on bank behavior. Our results

suggest that there may be systematic differences in capital behavior

across banks. This adds support to the view that there is a private market

optimal bank financial structure.

Second, this study provides a clearer understanding of the im-

pact of holding company affiliation on bank behavior. It is asserted here

that holding company affiliation does not, in and of itself, have any
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systematic effect (x1 bank behavior. Any observed differences between

holding company affiliates and independent banks derive from the legal and

regulatory environment and not from the holding company ownership itself.

Failure to consider this approach has led economists over the past decade

to perform a multitude of empirical investigations of holding company

influence over bank behavior that have little theoretical basis. Such

studies can provide very misleading results, particularly in view of the

low explanatory power of static cross-sectional estimation of financial

variables.

On the capital question in particular, conventional wisdom has

suggested to many researchers that bank holding company affiliation has a

negative effect on bank capital levels. Our theoretical model predicts the

opposite, and our empirical results support our prediction over the 1970-

70 period.

Finally, this study has important policy implications. In gen-

eral, it points up the importance of bank reaction to supervisory policy.

Whenever supervisory policy fails to view supervised entities from a mar-

ket perspective, the impact of the policy will very likely differ from that

intended.

With regard to bank capital supervision, this suggests that

supervisors should evaluate holding companies in the same manner as does

26/
the private market--that is, as consolidated entities.——- Under the tra-

ditional supervisory approach, supervisory capital ratings were misleading

indicators of bank soundness, since they ignored intracompany financial

 

-2-6-/We would note that this is a positive statement and not a

normative one. We are not addressing the question of whether capital

should be supervised, but only how it should be supervised.
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arrangements. Our conclusions are generally supportive of the more recent

Federal Reserve System policy on bank holding company capital evaluation.
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