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I. I n t r oduc t i on 

S u p e r v i s i o n o f c a p i t a l adequacy i s one o f the most c o n t r o v e r s i a l a s 

pects of r e g u l a t o r y o v e r s i g h t o f commercial bank a c t i v i t y . The l e v e l o f equ i t y 

c a p i t a l r e l a t i v e to asse t r i s k i s viewed by s u p e r v i s o r y agenc ies as an important 

determinant o f bank s a f e t y . As a gene ra l r u l e , s u p e r v i s o r y agenc ies seek t o 

induce banks to operate w i th h igher c a p i t a l r a t i o s than would be the case i n the 

absence of s u p e r v i s i o n . 

At the same t ime, the p r i v a t e c a p i t a l markets eva lua te commercial 

banks, a long w i th other types of f i r m s , as p r i v a t e p r o f i t - m a x i m i z i n g e n t i t i e s 

which use e q u i t y c a p i t a l as an inpu t i n a p roduc t i ve p r o c e s s . As a r e s u l t , bank 

c a p i t a l l e v e l s cannot be i nc reased c o s t l e s s l y . Any i nc rease i n equ i t y c a p i t a l 

above market e q u i l i b r i u m l e v e l s must reduce p r o f i t s o f banks r e l a t i v e to o ther 

f i rms and, thus , make them l e s s a t t r a c t i v e f o r inves tment . 

Th is r a i s e s the obvious ques t i on o f whether bank c a p i t a l s u p e r v i s i o n 

i s e f f e c t i v e i n a l t e r i n g bank f i n a n c i a l behav io r . S e v e r a l economists have s t u d 

i e d t h i s ques t i on e m p i r i c a l l y , f i n d i n g q u i t e mixed r e s u l t s . Us ing aggregated 

d a t a , Peltzman [9] found no evidence that s u p e r v i s o r y i n t e r v e n t i o n r e s u l t s i n 

i nc reased c a p i t a l l e v e l s f o r commercial banks, and even concluded that banks 

s u b s t i t u t e depos i t insurance fo r c a p i t a l . Using a c r o s s - s e c t i o n a l a n a l y s i s on 

i n d i v i d u a l banks, however, Mingo [6] found evidence o f a d i r e c t e f f e c t o f supe r 

v i s i o n on c a p i t a l l e v e l s . Mayne [5] found some s i g n i f i c a n t d i f f e r e n c e s among 

banks superv i sed by d i f f e r e n t a g e n c i e s . And P r i n g l e [11] concluded from c r o s s -

s e c t i o n a l s t u d i e s tha t s u p e r v i s o r y i n f l u e n c e s are more important a t the margin 

than p r i v a t e market concerns i n de termin ing bank c a p i t a l behav io r . 

These s t u d i e s have not addressed the i m p l i c a t i o n s o f ownership o f 

banks by bank ho ld i ng companies, desp i t e the f a c t tha t bank ho ld i ng companies 
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c o n t r o l over 25 percent o f commercial banks nat ionwide and account f o r over 70 

percent o f commercial bank a s s e t s . Bank ho ld i ng companies are not sub jec t to the 

same c a p i t a l s u p e r v i s i o n as are commercial banks and, consequent ly , possess 

cons i de rab l y g rea te r f l e x i b i l i t y w i th regard to t h e i r f i n a n c i a l s t r u c t u r e s . 

Ana l yz i ng the r e a c t i o n o f bank ho ld i ng companies to bank c a p i t a l s u p e r v i s i o n thus 

promises a d d i t i o n a l i n s i g h t s i n t o i t s e f f e c t s on bank f i n a n c i a l s t r u c t u r e as w e l l 

as on the f i n a n c i a l s t r u c t u r e o f the c o n s o l i d a t e d banking o r g a n i z a t i o n . 

Th is paper e x p l i c i t l y i n t roduces the bank ho ld i ng company i n a model o f 

bank r e a c t i o n to r e g u l a t i o n . We develop a t h e o r e t i c a l model tha t p r e d i c t s f i r s t 

that the parent bank ho ld i ng company would choose to i s s u e no debt i f i t s 

s u b s i d i a r y banks were not sub jec t to e f f e c t i v e c a p i t a l s u p e r v i s i o n , and second 

tha t e f f e c t i v e c a p i t a l s u p e r v i s i o n would induce the ho l d i ng company to s u b s t i 

tu te debt of the parent company fo r debt o f the s u b s i d i a r y bank, channe l ing tha t 

debt back to the bank i n the form of e q u i t y investment . The extent to which bank 

h o l d i n g companies a c t u a l l y engage i n t h i s p r a c t i c e , which we c a l l i n t e r n a l l e v 

e r a g i n g , thus p rov ides an i n d i r e c t t e s t of the e f f e c t i v e n e s s o f bank c a p i t a l 

s u p e r v i s i o n . 

We examine data on bank ho ld i ng company behav ior from 1976 to 1980 to 

determine whether bank ho ld ing companies have u t i l i z e d i n t e r n a l l e v e r a g e . Our 

e m p i r i c a l t e s t s show tha t bank ho ld i ng companies have used t h i s p r a c t i c e to a 

s i g n i f i c a n t degree. Th is suggests tha t bank c a p i t a l s u p e r v i s i o n has been e f f e c 

t i v e i n i n c r e a s i n g bank equ i t y c a p i t a l . However, i t a l s o i m p l i e s tha t the 

inc reased c a p i t a l at bank s u b s i d i a r i e s has been achieved wi thout a commensurate 

i nc rease i n c a p i t a l by the conso l i da ted banking o r g a n i z a t i o n . Whether or not 

t h i s i s c o n s i s t e n t w i th the goa ls o f s u p e r v i s i o n depends on the l i n k a g e s between 

f a i l u r e of bank ho ld i ng companies and t h e i r s u b s i d i a r y banks and on the d e s i r 

a b i l i t y on p u b l i c p o l i c y grounds of reduc ing the r i s k i n e s s o f bank h o l d i n g 

companies ra the r than o f t h e i r commercial bank s u b s i d i a r i e s a l o n e . 
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I I . Regu la t i on o f Bank F i n a n c i a l S t r u c t u r e 

Regu la to ry concern over the f i n a n c i a l s t r u c t u r e o f commercial banks 

t r a d i t i o n a l l y has a r i s e n from the r e l a t i o n s h i p between equ i t y c a p i t a l and the 

r i s k o f bank f a i l u r e [8; 13 ] . The r i s k o f bank f a i l u r e i s of concern p r i m a r i l y 

because o f i t s r e l a t i o n s h i p to the s t a b i l i t y of the economy's payments mechanism. 

In t h e o r e t i c a l economic terms, we see tha t the r e g u l a t o r cons ide rs a s t a b l e 

payments mechanism to be a p u b l i c good r e s u l t i n g from tha t s e c t o r ' s e f f e c t on the 

a b i l i t y o f the economy to f unc t i on smoothly.—'' Inasmuch as market f o r c e s w i l l 

g e n e r a l l y l ead to subopt i raal p roduc t i on o f a p u b l i c good [12] , i t may be expected 

tha t the p r i v a t e market w i l l p lace a lower than s o c i a l l y op t ima l va lue on s t a b i l 

i t y of the payments mechanism and w i l l accept a h igher than s o c i a l l y o p t i m a l 

l e v e l of bank r i s k . 

From a bank ' s p e r s p e c t i v e , equ i t y c a p i t a l i s viewed more g e n e r a l l y as a 

source o f funds and a means of a t t r a c t i n g d e p o s i t s as w e l l as a bu f f e r aga ins t 

i n s o l v e n c y . The bank chooses an op t ima l l e v e l o f equ i t y c a p i t a l tha t maximizes 

i t s economic p r o f i t s . Th i s c a l c u l a t i o n takes i n t o account the va r i ous p r i v a t e 

f unc t i ons o f equ i t y c a p i t a l , add ress ing them s imu l taneous ly w i t h i n a framework 

a l s o accoun t ing f o r the cos t o f c a p i t a l i n terms o f the oppo r tun i t y f o r a l t e r n a 

t i v e inves tment . I t a l s o must take i n t o account the e f f e c t s o f r e g u l a t i o n . 

The r e l a t i o n s h i p between the op t ima l l e v e l o f equ i t y as determined i n 

the unregu la ted market and the s u p e r v i s o r y op t ima l l e v e l o f equ i t y may be ana

l yzed w i t h i n a very s imp le model which draws on the t r a d i t i o n a l theory o f f i n a n 

c i a l management. To s i m p l i f y the e x p o s i t i o n , we focus on two inpu ts i n the 

banking p roduc t i on p r o c e s s — d e p o s i t s and equ i t y c a p i t a l . Bank management faces 

- Our concern i s not to v e r i f y the ex i s t ence o f t h i s p u b l i c good and 
thus the d e s i r a b i l i t y o f c a p i t a l s u p e r v i s i o n as a normat ive mat te r . Ra the r , we 
accept s u p e r v i s i o n as a g iven and model i t s e f f e c t on banking behav io r . 



the d e c i s i o n o f choos ing the combinat ion o f e q u i t y and depos i t s which maximizes 

economic p r o f i t s , c o n s i d e r i n g the marke t ' s r i s k p r e f e r e n c e s . We assume tha t the 

bank faces compe t i t i ve c a p i t a l markets . Under such c o n d i t i o n s , market r i s k 

p re fe rences are r e f l e c t e d i n the cos t s o f equ i t y and d e p o s i t s to the bank. The 

p r o f i t - m a x i m i z i n g combinat ion o f e q u i t y and d e p o s i t s i s tha t which min imizes the 

average cos t o f funds to the bank a t the op t ima l l e v e l of ou tpu t . 

For the two- input case , the average cos t o f funds f o r a g i ven asse t mix 

and s c a l e o f ope ra t i on may be expressed a s : 

(1) F = a r + ( 1 -a )p 

where p = the average cos t of e q u i t y ; 

r = the average cos t o f d e p o s i t s ; 

a = the r a t i o o f depos i t s to t o t a l a s s e t s , commonly r e f e r r e d to as l e v e r 

age; and 

0 < a < 1. 

The f o l l o w i n g r e l a t i o n s h i p s are assumed to ho ld over the e n t i r e range o f a : 

P > r; 

(2) 2£ > 0 ; a n d 

!§>•• 

The average cos t o f equ i t y funds exceeds the average cos t o f d e p o s i t s 

f o r two reasons . F i r s t , depos i t s have a p r i o r i t y c l a im on the income of the bank 

and thus e n t a i l lower r i s k to the s u p p l i e r . The re fo re , d e p o s i t o r s are w i l l i n g to 

accept a lower promised r e t u r n . Second, depos i t cos t s are an expense i tem and 

d e d u c t i b l e from income t a x e s , and thus on an a f t e r tax b a s i s d e p o s i t s enjoy an 

advantage over e q u i t y . At the same t ime, use o f depos i t funds i m p l i e s a h ighe r 
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l e v e l o f r i s k o f bankruptcy f o r the bank than use o f e q u i t y , s i n c e payments to 

depos i t o r s are a f i x e d commitment wh i l e payments to equ i t yho lde rs are s imp ly a 

r e s i d u a l . The p o s i t i v e r e l a t i o n s h i p between the average cos t o f each input and 

the depos i t to asse t r a t i o r e s u l t s from t h i s r i s k e lement. 

The bank chooses tha t combinat ion o f equ i t y and d e p o s i t s tha t m i n i -

2 / 

mizes ( 1 ) . - Assuming the second-order c o n d i t i o n s f o r a minimum h o l d , the 

op t ima l leverage r a t i o may be de r i ved as the po in t where | £ = 0 . That i s , where 

( 3 ) r * « j S . < , H r t » g . p . 

Equat ion (3) makes i t c l e a r tha t the op t ima l bank leverage r a t i o i s tha t which 

equates the marg ina l cos t of d e p o s i t s , i n c l u d i n g the impact o f leverage on the 

cos t o f d e p o s i t s and e q u i t y , to the marg ina l cos t o f e q u i t y , p. 

The r e l a t i o n s h i p between the average cos t of funds and the depos i t to 

asse t r a t i o i s shown by the ho ld l i n e i n F igu re 1. As the amount of depos i t 

funding i n c r e a s e s , the average cos t of funds decreases up to a * as a r e s u l t o f 

g r e a t e r use of the r e l a t i v e l y cheaper depos i t i npu t . Beyond a * , however, the 

impact of i nc reased r i s k on the cos t o f both equ i t y and d e p o s i t s outweighs t h i s 

f a c t o r , and the average cost o f funds begins to r i se .—' ' The depos i t to asse t 

r a t i o which i m p l i e s the minimum o v e r a l l cos t of funds i s the po in t ( a * , F*) i n 

F igu re 1. 

— We are i g n o r i n g the i n t e r a c t i o n of asse t and l i a b i l i t y d e c i s i o n s . We 
might view the bank as c a l c u l a t i n g the minimum average cos t o f funds f o r each 
p o s s i b l e asse t combinat ion , de te rmin ing the maximum p r o f i t f o r each asse t com
b i n a t i o n , and then choos ing the asse t and l i a b i l i t y combinat ion tha t g l o b a l l y 
maximizes p r o f i t s . The r e s u l t s modeled here would ho ld f o r the g l o b a l optimum. 

—^This a n a l y s i s f o l l o w s the assumptions inheren t i n t r a d i t i o n a l f i n a n 
c i a l theory as presented i n Solomon [15] . The i r r e l e v a n c e of f i n a n c i a l s t r u c t u r e 
( i n t h i s case , the c a p i t a l - d e p o s i t combinat ion) has been demonstrated f o r the 
case o f pe r fec t c a p i t a l markets , zero t a x e s , and zero bankruptcy cos t s [7, 16, 
17 ] . However the ex i s t ence of an op t ima l leverage has been demonstrated i n the 
presence of t r a n s a c t i o n s c o s t s , d i f f e r e n t i a l r a t e s f o r borrowers ( p o s i t i v e p rob
a b i l i t y o f bankrup tcy ) , and tax advantage o f debt [11, 1U, 17 ] . The bank i s 
assumed to operate sub jec t to the l a t t e r c o n d i t i o n s . 



Figure 1 
The Overall Average Cost of Funds, 

the Overall Average Social Cost, 
and Bank Leverage 
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For a g iven asse t s i z e and p o r t f o l i o compos i t i on , the o b j e c t i v e o f bank 

s u p e r v i s i o n i s to induce the bank to operate w i th the depos i t to asse t r a t i o 

which i m p l i e s the minimum o v e r a l l s o c i a l c o s t . The o v e r a l l s o c i a l cos t o f 

employing a p a r t i c u l a r depos i t to asse t r a t i o i s equal to the sum of the p r i v a t e 

cos t o f funds p l us any a d d i t i o n a l s o c i a l cos t not r e f l e c t e d i n the market p r i c e . 

Denot ing the a d d i t i o n a l s o c i a l cos t o f bank r i s k by W, we have the average s o c i a l 

cos t o f bank funds a s : 

(4) F = o r + (1-a)o + W. 
s 

The a d d i t i o n a l s o c i a l cos t of r i s k i s de r i ved from the s o c i a l cos t of bank 

f a i l u r e . L e t t i n g B equal the p r o b a b i l i t y o f bank f a i l u r e , t h i s may be expressed 

as f o l l o w s : 

(5) W = w(B(oO). 

I t i s reasonab le to assume that the p r o b a b i l i t y o f f a i l u r e i s d i r e c t l y r e l a t e d to 

the depos i t to asset r a t i o [8 ] . That i s : 

F u r t h e r , the a d d i t i o n a l s o c i a l cos t may be expected to i nc rease w i th the r i s k o f 

f a i l u r e : 

(7) > 0 . 

A c c o r d i n g l y , we may assume: 

, f t v 3W 3W 3B . 
(8) r = I D r > ° -

3a 3B 3a 

These r e s u l t s imply tha t the t o t a l s o c i a l average cos t curve may be 

expressed as a s h i f t upward and to the l e f t o f the p r i v a t e average cos t c u r v e . 

Th is i s demonstrated by the uDper cu rve , F , i n F igu re 1. Bank s u p e r v i s i o n thus 
s 
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aims at a p o i n t , such as ( a * * , F * * ) , w i th a depos i t to asse t r a t i o below the 

p r i v a t e op t ima l l e v e l . At t h i s p o i n t , the bank ' s average cos t o f funds exceeds 

the minimum average cos t o f funds by ( F * * - F » ) . The bank w i l l not w i l l i n g l y bear 

t h i s e x t r a c o s t . 

Bank c a p i t a l s u p e r v i s i o n has t r a d i t i o n a l l y taken the form o f gu i de 

l i n e s r a t h e r than r i g i d r e g u l a t i o n s , and i s enforced through suas ion ra the r than 

formal s a n c t i o n s . Th i s p rocess can be viewed as one tha t permi ts banks to choose 

t h e i r own l e v e l s o f l eve rage , but tha t imposes cos t s on banks tha t choose to 

ma in ta in l e s s c a p i t a l than the s u p e r v i s o r d e s i r e s . Thus, the l e v e l o f equ i t y 

c a p i t a l a c t u a l l y chosen by the superv i sed bank w i l l depend upon the r e l a t i v e 

c o s t s imposed by the s u p e r v i s o r and the p r i v a t e market [1]. That i s , faced by 

r e g u l a t o r y p ressures that impose r e a l cos ts on the bank, the bank w i l l i n c r e a s e 

i t s c a p i t a l from the unregu la ted optimum u n t i l the marg ina l cos t o f f u r t h e r 

movement ( i n terms of i nc reased oost o f funds) i s equal to the s u p e r v i s o r y -

imposed cos t o f f a i l i n g to meet the s p e c i f i e d t a r g e t . 

Throughout t h i s a n a l y s i s , we have focused on c a p i t a l s u p e r v i s i o n and 

a b s t r a c t e d from o ther supe rv i so ry i n f l u e n c e s . In the f o l l o w i n g s e c t i o n , we s h a l l 

i n t roduce one o ther element o f bank s a f e t y r e g u l a t i o n — d e p o s i t i n su rance . In i t s 

cu r ren t form, depos i t insurance i s prov ided to banks at a f l a t r a t e , w i thout 

regard to bank r i s k . And, wh i l e d e p o s i t s are i nsu red on l y up to $100,000 per 

d e p o s i t o r , FDIC p o l i c y u s u a l l y r e s u l t s i n the purchase of a s s e t s and assumption 

o f a l l l i a b i l i t i e s by a sound bank ra the r than an FDIC payof f of on ly i nsu red 

d e p o s i t o r s . Under t h i s scheme, the r i s k of l o s s to d e p o s i t o r s i s e f f e c t i v e l y 

zero and the marg ina l impact o f leverage on the cos t to the bank o f depos i t funds 

(1̂ ) i s z e r o . By reduc ing t h i s marg ina l impact , depos i t i nsurance a c t u a l l y 

U/ 
i nc reases the op t ima l leverage from the bank ' s po in t o f view.— 

— For f u r t h e r e x p o s i t i o n of the impact o f f l a t r a t e depos i t i nsurance 
on bank behav io r , see [3]• 
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I I I . Bank Ho ld ing Company F i n a n c i a l S t r u c t u r e 

In order to p r e d i c t the e f f e c t o f bank c a p i t a l r e g u l a t i o n on bank 

ho ld i ng company f i n a n c i a l s t r u c t u r e , we s h a l l c o n s t r u c t a s imp le model o f the 

bank h o l d i n g company. We s h a l l cons ide r a parent h o l d i n g company whose s o l e 

s u b s i d i a r y i s a commercial bank and which engages i n no a c t i v i t y o ther than 

h o l d i n g the shares o f tha t bank and f i n a n c i n g those shares by i s s u i n g debt or 

e q u i t y . The s u b s i d i a r y bank i s sues d e p o s i t s to the p u b l i c and s e l l s e q u i t y 

s o l e l y to the parent company. As f o r the bank i n the p rev ious s e c t i o n , we assume 

tha t the h o l d i n g company faces the problem o f choos ing the f i n a n c i a l s t r u c t u r e 

tha t min imizes the cos t o f funds fo r a g i ven asse t combinat ion and s c a l e o f 

o p e r a t i o n . 

The f i n a n c i a l s t r u c t u r e o f the banking o r g a n i z a t i o n i s de f i ned by the 

l e v e l s o f debt and e q u i t y i ssued by the parent company and by i t s bank sub

s i d i a r y . The company's f i n a n c i a l s t r u c t u r e can be cons idered to compr ise the 

separa te f i n a n c i a l s t r u c t u r e s of the parent and the s u b s i d i a r y bank or a l t e r n a 

t i v e l y the conso l i da ted ba lance sheet o f the e n t i r e o r g a n i z a t i o n , n e t t i n g out 

bank equ i t y as an intracompany t r a n s a c t i o n . W i th in our model, the company's 

c o n s o l i d a t e d and unconso l ida ted f i n a n c i a l s t r u c t u r e s both are comple te ly i d e n t i 

f i e d by two v a r i a b l e s , the l e v e l o f debt ( depos i t s ) i ssued by the bank s u b s i d i a r y 

and the l e v e l o f debt i ssued by the parent . S ince the l e v e l o f t o t a l bank a s s e t s 

i s f i x e d by assumpt ion, the l e v e l o f equ i t y at the bank s u b s i d i a r y i s determined 

by the amount of d e p o s i t s i ssued by the bank. S i m i l a r l y , because the t o t a l 

asse ts of the parent equals the book va lue o f equ i t y i n the bank s u b s i d i a r y , 

e q u i t y a t the parent i s determined by the t o t a l debt i ssued by the parent and the 

s u b s i d i a r y , combined. For conven ience, we s h a l l s t a t e our model i n terms o f the 

l e v e l of debt i ssued by the bank and the t o t a l debt i ssued by both bank and 

paren t . The l a t t e r equals the l e v e l of debt i n the c o n s o l i d a t e d balance sheet o f 
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the bank ho ld i ng company. These, i n t u r n , may be expressed as the leverage 

r a t i o s o f , r e s p e c t i v e l y , the bank and the c o n s o l i d a t e d company or parent by 

d i v i d i n g by t o t a l a s s e t s . 

The ho ld i ng company i s assumed to min imize average c o n s o l i d a t e d cos t 

of funds.— Denot ing c o n s o l i d a t e d v a r i a b l e s by the s u b s c r i p t , H, bank v a r i a b l e s 

by the s u b s c r i p t , b, and parent company v a r i a b l e s by the s u b s c r i p t , p, we may 

express the o v e r a l l average cos t of funds on a conso l i da ted b a s i s i n terms o f 

c o n s o l i d a t e d leverage and bank leverage as f o l l o w s : 

(9) F H = a b r b + (oij j-cx^r + ( 1 - a ^ p . 

Assuming that depos i t o r s ho ld a p r i o r c l a i m over ho lde rs of the parent company's 

debt and tha t shareho lde rs ho ld a r e s i d u a l c l a i m , we have, i n g e n e r a l : 

3r. 3r 3r -

(11) p > r p > r b . 

Assuming tha t second-order c o n d i t i o n s are met, equat ion (9) i s min imized a t the 
3F 3F 

po in t where ir-^-, ir-r = 0 . That i s : 
3 a b 9 a H 

3 r b 3 r D 

( 1 2 ) r b + a b 3 T + (VV3a = V a n d 

b b 
( 1 3 ) ' p ^ V V ^ ^ 1 - 0 ! ^ ^ ' 

Equat ion (13) s a y s , s imp ly , tha t the company operates a t the c o n s o l i 

dated leverage r a t i o a t which the marg ina l cos t of debt i ssued by the parent 

— A good dea l o f evidence suggests tha t ho l d i ng companies make d e c i 
s i o n s on a conso l i da ted b a s i s [2 ] . Th is i s reasonab le , s i n c e s u p e r v i s o r y r e 
s t r i c t i o n s on f i n a n c i a l f lows between s u b s i d i a r y banks and the r e s t of the 
ho l d i ng company cover on ly a par t o f a l l p o s s i b l e f lows (such as d i v idends from 
the bank to the parent or loans by the bank to a f f i l i a t e s ) . These r e s t r a i n t s are 
designed to come i n t o p lay on l y i n extremely adverse c i rcumstances and, under 
normal c o n d i t i o n s , are not b i n d i n g . 



Figure 2 
Bank Holding Company Leverage 
and Marginal Costs of Financing 
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equa ls the marg ina l cos t of e q u i t y . The l e f t - h a n d s i d e o f t h i s equat ion r e p r e 

sents the marg ina l cos t o f a d d i t i o n a l debt f o r the c o n s o l i d a t e d company, i n c l u d 

i ng the impact o f leverage on the average cos t of debt and e q u i t y , wh i l e the 

r i gh t - hand s i de i s the cos t o f e q u i t y . Equa t ion (12) says that the e q u i l i b r i u m 

bank leverage r a t i o i s that f o r which the marg ina l cos t o f bank debt , i n c l u d i n g 

the impact on the depos i t r a t e and the impact on the parent l e v e l debt r a t e , 

equa ls the ra te pa id on parent company deb t . The e q u i l i b r i u m l e v e l s o f bank 

leverage and conso l i da ted ho ld i ng company leverage are determined by s i m u l t a n 

eous s o l u t i o n o f equat ions (12) and (13 ) . 

In g e n e r a l , an i n t e r n a l optimum s o l u t i o n f o r (12) may e x i s t , w i th a b < 

and some debt i ssued a t each l e v e l o f the ho l d i ng company. However, depos i t 

insurance has the e f f e c t of making d e p o s i t o r s i n s e n s i t i v e to bank r i s k , so tha t 
3 r b 

T — = 0 . In t h i s case , our model i m p l i e s tha t a l l debt w i l l be i ssued a t the bank 3 a b 

l e v e l and none a t the parent l e v e l . The company at tempts to s a t i s f y equat ion 

(14) , but reaches a corner s o l u t i o n as shown by a£ i n F i g u r e 2 . As long as t h i s 

corner s o l u t i o n h o l d s , the l e v e l s o f bank debt and ho ld ing company equ i t y are 

e f f e c t i v e l y determined i n a s imp le r max imiza t ion problem i n v o l v i n g on ly one 

v a r i a b l e , a ^ , as f o l l o w s : 

(14) F H = c t H r b + ( 1 - a H ) p . 

Th is i s equ i va len t to the model of the bank d i scussed i n Sec t i on I I , and y i e l d s 

the same s o l u t i o n as long as equ i t y c a p i t a l i s supp l i ed to a ho l d i ng company on 

the same b a s i s as i t i s supp l i ed to a commercia l bank. 

Bank s u p e r v i s o r y D o l i c i e s change these r e s u l t s . As d i scussed i n the 

p rev ious s e c t i o n , bank c a p i t a l s u p e r v i s i o n has aimed at reduc ing bank leverage by 

p e n a l i z i n g banks which exceed supe rv i so ry t a rge t leverage r a t i o s . At the same 

t ime, supe rv i so ry p o l i c y has t r i e d to permi t ho l d i ng companies a wide degree o f 
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d i s c r e t i o n i n s e t t i n g f i n a n c i a l s t r a t e g i e s , wh i l e i n s u l a t i n g the s u b s i d i a r y bank 

from the r e s t o f the company. 

I f i t i s e f f e c t i v e , t h e r e f o r e , bank c a p i t a l s u p e r v i s i o n i n i t s t r a d i 

t i o n a l form imposes a cos t f o r bank leverage but not f o r c o n s o l i d a t e d l e v e r a g e . 

The superv i so ry - imposed cos t per d o l l a r o f a s s e t s can be thought o f as a f u n c 

t i o n , 3 , of the d e v i a t i o n between the a c t u a l bank leverage r a t i o and the s u p e r 

v i s o r y t a r g e t , where > 0 . The presence o f superv isory - imDosed cos t t r a n s -
9 a b 

forms equa t ion (12) i n t o the f o l l o w i n g : 

3*V 9 r „ « 
/ ,r- \ D / N p d S 
( 1 5 ) r b + % 3 ^ + + 3o~ = V 
Equat ion (13) remains unchanged. 

Under s u p e r v i s i o n , the e q u i l i b r i u m l e v e l s o f bank leverage and c o n 

s o l i d a t e d bank ho ld i ng company leverage are determined by s imul taneous s o l u t i o n 

o f equat ions (13) and (15 ) , and w i th depos i t i nsurance a corner s o l u t i o n may 

r e s u l t . However, i f superv iso ry - imposed cos t s are s u f f i c i e n t l y l a r g e , the r e g u 

l a t e d e q u i l i b r i u m w i l l y i e l d an i n t e r n a l s o l u t i o n f o r the op t ima l bank leverage 

r a t i o , a * * < a „ , shown i n F i g u r e 2 . Th is s o l u t i o n i m p l i e s the i ssuance o f debt by D n 

the parent ho l d i ng company, which suppor ts the ho l d i ng company's investment i n 

bank e q u i t y . Given the presence of depos i t i n su rance , an obse rva t i on o f a ^ * < 

i s thus ev idence o f s u p e r v i s o r y in f luence.—^ The model p r e d i c t s tha t the p ropor 

t i o n of c o n s o l i d a t e d debt and depos i t s i ssued a t the parent l e v e l r a t h e r than a t 

the bank l e v e l i s d i r e c t l y r e l a t e d to superv iso ry - imposed cos t s o f bank l e v e r a g e . 

- One measure o f e f f e c t i v e n e s s of bank c a p i t a l r e g u l a t i o n would be the 
ex ten t to which r e g u l a t i o n causes banks to choose the s o c i a l l y op t ima l l e v e l o f 
e q u i t y . S ince tha t i s unobservab le , we s u b s t i t u t e here the weaker c r i t e r i o n f o r 
e f f e c t i v e n e s s of whether r e g u l a t i o n moves banks i n the d i r e c t i o n o f the s o c i a l 
optimum. Aga in , we note tha t whether the p r i v a t e and s o c i a l optima d i f f e r i n the 
f i r s t p lace i s not w e l l e s t a b l i s h e d . 
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A second ques t i on i s whether bank c a p i t a l r e g u l a t i o n a f f e c t s the l e v e l 

o f equ i t y c a p i t a l i n the ho l d i ng company as a whole. I f the t o t a l debt i ssued by 

both parent and s u b s i d i a r y i s unchanged, then c l e a r l y the l e v e l o f e q u i t y a t the 

parent would be unchanged. Th is i s an impor tant q u e s t i o n , s i n c e the r i s k i n e s s o f 

the ho l d i ng company o r g a n i z a t i o n as a whole i s p robab ly r e l a t e d to the c o n s o l i 

dated f i n a n c i a l s t r u c t u r e . I t has important p u b l i c p o l i c y i m p l i c a t i o n s to the 

ex ten t that the s o c i a l cos t s o f f a i l u r e app ly to the ho l d i ng company as w e l l as 

the bank, whether i n d i r e c t l y through the t r a n s m i s s i o n of f a i l u r e from the h o l d i n g 

company to the bank or d i r e c t l y as a r e s u l t o f secondary e f f e c t s o f h o l d i n g 

company f a i l u r e ou ts ide the banking system. 

The e f f e c t on the conso l i da ted leverage r a t i o may be assessed w i t h i n 

the framework o f equa t ion (13 ) . Regu la tory cos ts do not enter d i r e c t l y i n t h i s 

equa t i on , but they enter i n d i r e c t l y through the bank leverage r a t i o , s i n c e equa

t i o n s (13) and (15) must be so lved s i m u l t a n e o u s l y . We have a l ready shown tha t an 

i n c r e a s e i n r e g u l a t o r y cos ts reduces the bank leverage r a t i o once those cos t s 

r i s e beyond the po in t a s s o c i a t e d w i th the corner s o l u t i o n . Th is then i m p l i e s an 

i nc rease i n the marg ina l cos t schedule o f parent company debt , as shown by the 

h igher l i n e i n F igu re 3 , and thus a r e d u c t i o n i n the c o n s o l i d a t e d leverage r a t i o . 

Thus the reduc t i on i n bank debt i s f i nanced by i nc reases i n both debt and e q u i t y 

a t the parent l e v e l . Equat ion (16) then i n d i c a t e s tha t there would be a second

a ry i nc rease i n bank l eve rage , w i th an e q u i l i b r i u m e s t a b l i s h e d at sma l l e r reduc 

t i o n s i n both bank and c o n s o l i d a t e d l e v e r a g e . 

Thus, bank c a p i t a l r e g u l a t i o n , i f i t i s e f f e c t i v e i n reduc ing bank 

l e v e r a g e , can a l s o be expected to reduce bank ho ld i ng company l eve rage , but to a 

l e s s e r ex ten t . The reason fo r t h i s r e s u l t i s s imp ly tha t r e g u l a t i o n r a i s e s the 

r e a l cos t of debt to the ho l d i ng company. U n f o r t u n a t e l y , t h i s second hypo thes i s 

i s not d i r e c t l y t e s t a b l e , s i n c e we are unable to observe the l e v e l o f equ i t y tha t 

ho l d i ng companies would r a i s e i n the absence o f bank c a p i t a l r e g u l a t i o n . 



Figure 3 
The Effect of Bank Supervision 

on Bank Holding Company Consolidated Leverage 
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IV . E m p i r i c a l R e s u l t s : S u p e r v i s i o n and Bank Behav ior 

In t h i s s e c t i o n we want to t e s t the hypo thes is tha t = a H aga ins t the 

a l t e r n a t i v e hypothes is tha t a f e < ct^ f o r a group o f bank h o l d i n g companies head

quar te red i n the Second F e d e r a l Reserve D i s t r i c t . To conduct t h i s t e s t , however, 

we must recogn ize tha t bank ho ld i ng companies a r e , i n f a c t , more complex than the 

s i m p l i f i e d ho l d i ng company modeled i n the p rev ious s e c t i o n . Bank ho ld i ng compan

i e s o f t en conduct r e a l ope ra t i ons at the parent l e v e l i n a d d i t i o n to h o l d i n g 

s tock o f s u b s i d i a r y banks, and generate f i n a n c i n g needs i n t h i s connec t i on . Bank 

ho ld i ng companies a l s o have f i n a n c i n g needs a s s o c i a t e d w i th s o - c a l l e d "nonbank" 

s u b s i d i a r i e s , which we have not i nc luded i n our model . Debt may be i ssued by the 

ho ld ing company i n connec t ion w i th e i t h e r o r both o f these needs as w e l l as t o 

ach ieve the i n t e r n a l l e ve rag ing tha t we want to e v a l u a t e . Thus, c o n s o l i d a t e d 

debt i s not n e c e s s a r i l y a good measure o f i n t e r n a l l e v e r a g e . An a l t e r n a t i v e 

measure tha t does not s u f f e r from t h i s d e f i c i e n c y i s the r a t i o o f t o t a l e q u i t y 

c a p i t a l summed over a l l s u b s i d i a r i e s o f the bank h o l d i n g company to the h o l d i n g 

7 / 

company's c o n s o l i d a t e d equ i t y c a p i t a l . — Th is measure equals one i f the bank 

ho ld i ng company does not engage i n i n t e r n a l l e v e r a g i n g , and exceeds one i f i t 

does. We s h a l l r e f e r to t h i s r a t i o as the i n t e r n a l leverage r a t i o (L) i n the 
8 / 

f o l l o w i n g e m p i r i c a l a n a l y s i s . — 

We performed c r o s s - s e c t i o n a l t e s t s o f the hypo thes is tha t L = 1.0 

aga ins t the a l t e r n a t i v e hypothes is tha t L > 0 f o r each of the years 1976-1980. 

- Bank ho ld i ng companies do not r epo r t d e t a i l e d ba lance sheet i n fo rma
t i o n f o r nonbank s u b s i d i a r i e s . Thus, to o b t a i n the equ i t y of nonbank s u b s i d i a r 
i e s , we used the t o t a l investment i n nonbank s u b s i d i a r i e s repor ted by the parent 
company i n the Annual Report submit ted to the Fede ra l Reserve . Equ i t y of bank 
s u b s i d i a r i e s was taken d i r e c t l y from the r e p o r t s o f c o n d i t i o n f i l e d by s u b s i d i a r y 
banks. The equ i t y o f the c o n s o l i d a t e d bank ho ld i ng company was taken from the 
Annual Report of the ho l d i ng company f i l e d w i th the F e d e r a l Reserve . 

8 / 
— In order to focus more d i r e c t l y on bank - re l a t ed i n t e r n a l l e v e r a g i n g , 

we have r e s t r i c t e d our a n a l y s i s to companies f o r which a t l e a s t 90 percent of 
conso l i da ted asse ts represent bank a s s e t s . 
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Our sample i n c l u d e s 24 ho ld i ng companies headquartered i n th ree s tates—New 

York , New J e r s e y , and C o n n e c t i c u t . They range i n asse t s i z e from $400 m i l l i o n to 

$90 b i l l i o n and i n number of bank s u b s i d i a r i e s from one to f i f t e e n . 

The average r a t i o s o f equ i t y c a p i t a l a t s u b s i d i a r i e s to c o n s o l i d a t e d 

bank ho ld i ng company e q u i t y are presented i n Table I. Th i s r a t i o ranged from 

1.09 t o 1.12 over the f i v e - y e a r pe r iod s t u d i e d . On average, over ten percent o f 

the e q u i t y o f s u b s i d i a r i e s was not suppor ted by equ i t y a t the ho l d i ng company 

l e v e l i n each y e a r . A t e s t o f the hypo thes i s tha t the popu la t i on mean o f t h i s 

r a t i o i s equal to one r e l a t i v e to the a l t e r n a t i v e hypo thes i s t ha t the mean 

exceeds one i s r e j e c t e d a t the 99 percent s i g n i f i c a n c e l e v e l i n each y e a r . Thus, 

our r e s u l t s are c o n s i s t e n t w i th the hypo thes is tha t bank c a p i t a l s u p e r v i s i o n has 

been e f f e c t i v e i n imposing cos t s s u f f i c i e n t to a l t e r bank f i n a n c i a l b e h a v i o r . 

The i m p l i c a t i o n i s tha t bank leverage i s lower and parent l everage h igher f o r 

these companies than would be the case i n the absence o f s u p e r v i s o r y i n t e r v e n 

t i o n . 

We a l s o performed t e s t s to e x p l a i n d i f f e r e n c e s among i n d i v i d u a l h o l d 

i ng companies. S e v e r a l f a c t o r s w i t h i n our model cou ld cause v a r i a t i o n i n the 

c a p i t a l behav ior of i n d i v i d u a l bank ho ld i ng companies. One f a c t o r i s the terms 

on which debt i s s u p p l i e d to the h o l d i n g company. Equat ion (15) i m p l i e s tha t the 

degree o f s u b s t i t u t i o n o f parent debt f o r bank debt w i l l depend on the r e l a t i v e 

magnitudes o f superv iso ry - imposed cos t o f leverage and the market-determined 

cos t o f parent deb t . Assuming tha t superv iso ry - imposed cos t i s i n v a r i a n t ac ross 

banks, we would expect tha t the degree to which the ho l d i ng company would s u b s t i 

t u t e parent debt f o r bank debt would vary i n v e r s e l y w i th the marg ina l cos t o f 

parent debt . 

Tax c o n s i d e r a t i o n s a l s o are r e l e v a n t . New Je rsey i s unique among the 

three s t a t e s i n t h a t , u n t i l 1975, i t imposed a tax on bank s t o c k . S ince t h i s tax 
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was not l e v i e d on bank ho ld i ng company equ i t y c a p i t a l , there was an i n c e n t i v e f o r 

New Je rsey h o l d i n g companies to r a i s e equ i t y c a p i t a l a t the parent company l e v e l 

and to p rov ide the proceeds to bank s u b s i d i a r i e s as long- te rm debt . Bank h o l d i n g 

companies i n New Jersey would, consequent ly , have p rov ided equ i t y c a p i t a l t o 

s u b s i d i a r y banks on ly to the extent t ha t the marg ina l cos t of do ing so ( the tax 

r a te ) was l e s s than the marg ina l cos t of not comply ing w i th the r e g u l a t o r y 

s t anda rd . Depending on the r e l a t i v e l e v e l s o f noncompliance cos t s and the tax 

r a t e , the company might choose not to meet the bank r e g u l a t o r y s tandard and t o 

suppor t l e s s bank equ i t y w i t h debt a t the ho l d i ng company l e v e l than i t o therw ise 

would. We note tha t the tax i n ques t i on was repea led i n 1975, but we b e l i e v e d 

tha t i t might be r e l e v a n t dur ing our t e s t y e a r s , s i n c e f i n a n c i n g d e c i s i o n s are 

a l t e r a b l e on ly over a longer term. 

F i n a l l y , d i f f e r e n c e s may r e s u l t from the r e g u l a t o r y j u r i s d i c t i o n o f 

the s u b s i d i a r y banks. Bank h o l d i n g companies are sub jec t to r e g u l a t i o n by the 

F e d e r a l Reserve , but t h e i r s u b s i d i a r y banks are sub jec t to the F e d e r a l R e s e r v e ' s 

pr imary j u r i s d i c t i o n on l y i f they are s t a te cha r te red and members of the F e d e r a l 

Reserve System. I t might be expected that the F e d e r a l Reserve would be more 

l i k e l y to coo rd ina te i t s r e g u l a t i o n o f the c a p i t a l p o s i t i o n s of s u b s i d i a r y banks 

w i th tha t o f the parent ho l d i ng companies f o r banks under i t s pr imary j u r i s d i c 

t i o n than f o r banks under the j u r i s d i c t i o n of o ther a g e n c i e s . In t h i s case , f o r 

s t a t e member banks, regu la to ry - imposed cos t s might be independent of the com

pany 's i n t e r n a l debt s t r u c t u r e , and the parent companies o f these banks would 

tend to i s sue l e s s deb t . 

To t e s t f o r these e f f e c t s , we est imated the f o l l o w i n g r e g r e s s i o n equa

t i o n : 

(16) L s a + A|A + 62MR + f^NJ + B^FRS + e 

where: 
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L = i n t e r n a l leverage r a t i o , 

A = t o t a l a s s e t s o f the c o n s o l i d a t e d ho ld i ng company, i n $ b i l l i o n s , 

MR = 1 . 0 f o r companies r a ted Aaa or Aa by Moody 's , 

= 0 o the rw ise , 

NJ = 1.0 f o r New Je rsey companies, 

= 0 o the rw ise , 

FRS = 1.0 f o r ho l d i ng companies whose lead banks are s t a t e members, 

= 0 o the rw ise . 

In t h i s e q u a t i o n , t o t a l a s s e t s and Moody's Bond Ra t i ng are p rox i es f o r 

the cos t o f debt to the h o l d i n g company. The asse t v a r i a b l e r e f l e c t s the popu la r 

view tha t l a r g e r companies are pe rce i ved as be ing b e t t e r managed and thus ab le to 

handle r i s k i e r f i n a n c i a l s t r u c t u r e s than s m a l l e r companies. The Moody's r a t i n g 

i s a more d i r e c t measure, but l i m i t e d by i t s d i s c r e t e na tu re . Th is r a t i n g was 

r e a d i l y a v a i l a b l e o n l y f o r the most recen t year and appears on ly i n our 1980 

r e g r e s s i o n . 

Our hypo thes is p r e d i c t s , 8 2 > 0 a n d 8 ^ , 8^ < 0 . The r e s u l t s f o r the 
2 

f i v e - y e a r pe r i od are presented i n Table 2 . The va lues of R are r e l a t i v e l y low, 

and the F va lues i n d i c a t e a low l e v e l of s i g n i f i c a n c e of the independent v a r i 

ab les du r i ng 1976-1978. The s i gns o f the c o e f f i c i e n t s on the s i z e v a r i a b l e and 

the New Je rsey dummy are as expec ted , but are s i g n i f i c a n t l y d i f f e r e n t from zero 

a t h igh l e v e l s o f con f idence on l y i n s e l e c t e d y e a r s . The d e c l i n e over the sample 

pe r i od i n the magnitude and s i g n i f i c a n c e o f c o e f f i c i e n t s on the New Je rsey dummy 

i s c o n s i s t e n t w i th t h e o r e t i c a l e x p e c t a t i o n s ; the tax on bank s tock i n tha t s t a t e 

was removed i n 1975 and shou ld have a d i m i n i s h i n g impact a f t e r tha t da te , as the 

companies are ab le to r ead jus t t h e i r f i n a n c i a l s t r u c t u r e s . L i k e w i s e , the growing 

i n f l u e n c e of s i z e over the sample pe r i od cou ld r e f l e c t an i n c r e a s i n g degree o f 

d i s c r i m i n a t i o n among i n d i v i d u a l companies on the par t o f the f i n a n c i a l markets , 
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or i n c r e a s i n g re levance o f s i z e as a proxy f o r r i s k . However, examinat ion o f the 

r e s u l t s r evea led tha t the es t imated c o e f f i c i e n t s on the s i z e v a r i a b l e were e x 

t remely s e n s i t i v e to the i n c l u s i o n of one o b s e r v a t i o n , which was an o u t l i e r w i t h 

respec t both to s i z e and i n t e r n a l l everage i n each of the sample y e a r s . 

With the one o u t l y i n g obse rva t i on removed, the c o e f f i c i e n t on the s i z e 

v a r i a b l e changes s i gns from y e a r - t o - y e a r , and i n no case i s i t s i g n i f i c a n t l y 

d i f f e r e n t from 0 a t h igh con f idence l e v e l s . (See Table 3 . ) However, the 

c o e f f i c i e n t s on the New Jersey dummy cont inue to have the expected s i g n s , and are 

s i g n i f i c a n t l y d i f f e r e n t from ze ro a t the 90 percent con f idence l e v e l or h igher i n 

three o f the f i v e y e a r s . F u r t h e r , the r e g r e s s i o n s a l s o cont inue to be c o n s i s t e n t 

w i th the hypo thes is tha t ho l d i ng companies u t i l i z e i n t e r n a l l e v e r a g e , s i n c e the 

cons tan ts i n the equat ion are s i g n i f i c a n t l y d i f f e r e n t from 1.0 a t h igh l e v e l s o f 

con f idence i n a l l f i v e y e a r s . The equat ion f o r 1976, f o r example, i m p l i e s an 

average i n t e r n a l leverage r a t i o o f 1.04 f o r companies i n New Je rsey and 1.14 f o r 

companies i n New York and C o n n e c t i c u t . 

The f a i l u r e of the r e g r e s s i o n s to con f i rm our hypo thes i s tha t the cos t 

of debt i n f l u e n c e s companies ' use of i n t e r n a l leverage may r e f l e c t s imp ly the 

very imper fec t measure o f the cos t o f debt u t i l i z e d he re . A d i r e c t measure of 

those cos ts might y i e l d r e s u l t s c o n s i s t e n t w i th the h y p o t h e s i s . A l t e r n a t i v e l y , 

v a r i a t i o n i n i n t e r n a l leverage among ho ld i ng companies may i n v o l v e l a r g e l y a 

random process or r e f l e c t omi t ted i n f l u e n c e s . The se t o f such i n f l u e n c e s c e r 

t a i n l y i n c l u d e s d i f f e r e n c e s i n cos t s o f comply ing w i th r e g u l a t o r y g u i d e l i n e s and 

d i f f e r e n c e s i n the g u i d e l i n e s a p p l i e d to i n d i v i d u a l banks. In t h i s r e s p e c t , i t 

i s s i g n i f i c a n t tha t s u p e r v i s i o n i s an i n f o r m a l process and r e l i e s h e a v i l y on 

judgments by o f f i c i a l s o f the r e g u l a t o r y a g e n c i e s . U n f o r t u n a t e l y , no obv ious 

measures o f these i n f l u e n c e s e x i s t . 
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V. S u p e r v i s i o n and Conso l i da ted Ho ld ing Company S t r u c t u r e 

I t can be argued tha t i t i s the c o n s o l i d a t e d ho ld i ng company s t r u c t u r e 

and not s u b s i d i a r y bank s t r u c t u r e tha t shou ld be o f concern to p u b l i c p o l i c y . 

Our model has shown tha t the cu r ren t p r a c t i c e o f bank c a p i t a l s u p e r v i s i o n i s 

e f f e c t i v e i n dec reas ing bank r i s k , but tha t the decreased leverage o f the s u b s i d 

i a r y banks i s not s imp ly passed a long to the c o n s o l i d a t e d bank h o l d i n g company 

f i n a n c i a l s t r u c t u r e . Indeed, the model i m p l i e s tha t companies w i th the r i s k i e s t 

c o n s o l i d a t e d f i n a n c i a l s t r u c t u r e s w i l l have the s t ronges t i n c e n t i v e s to use 

i n t e r n a l leverage to avo id r e g u l a t o r y p r e s s u r e s . We have v e r i f i e d t h i s w i th a 

s imp le r e g r e s s i o n of the i n t e r n a l leverage r a t i o on the r a t i o o f equ i t y c a p i t a l 

to r i s k asse ts of the c o n s o l i d a t e d company, as f o l l o w s : 

(17) L = 3 + SCE + e. 

The r a t i o of equ i t y c a p i t a l to r i s k a s s e t s o f the c o n s o l i d a t e d company, CE, i s a 

measure o f r i s k o f ten cons idered important by r e g u l a t o r s . 

The r e s u l t s o f t h i s r e g r e s s i o n , g i ven by Table 4, show a s t rong nega

t i v e r e l a t i o n s h i p between these v a r i a b l e s f o r each yea r . Thus, companies tha t 

show the s t ronges t tendency to s u b s t i t u t e parent debt f o r bank debt a l s o show the 

weakest c o n s o l i d a t e d f i n a n c i a l s t r u c t u r e s . Th is suggests tha t a s u p e r v i s o r y 

p o l i c y that ignores ho l d i ng company i n t e r n a l f i n a n c i a l adjustments w i l l be i n 

e f f i c i e n t as a means to reduce ho ld i ng company r i s k . 

V I . Summary and P o l i c y I m p l i c a t i o n s 

Th is paper has examined the e f f e c t i v e n e s s o f bank c a p i t a l s u p e r v i s i o n 

w i t h i n the context of a model o f bank and bank ho ld ing company behav io r . Our 

model p r e d i c t s t ha t c a p i t a l s u p e r v i s i o n as i t has t r a d i t i o n a l l y been formulated 

has observab le e f f e c t s on i n t e r n a l f i n a n c i a l d e c i s i o n s of bank ho ld i ng compan-
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i e s . In p a r t i c u l a r , the model p r e d i c t s t ha t s u p e r v i s i o n would , i f e f f e c t i v e , 

cause h o l d i n g companies to s h i f t debt i ssuance out o f s u b s i d i a r y banks and i n t o 

the parent company. Our e m p i r i c a l r e s u l t s suggest tha t such a s h i f t has i n f a c t 

o c c u r r e d . F u r t h e r , there appears to be a s t rong c o r r e l a t i o n between t h i s s h i f t 

and o v e r a l l ho l d i ng company f i n a n c i a l r i s k . 

These obse rva t i ons have two important i m p l i c a t i o n s f o r bank supe r 

v i s o r y p o l i c y . F i r s t , they lend support to the hypo thes i s tha t s u p e r v i s o r s have 

been s u c c e s s f u l i n imposing cos t s f o r bank r i s k - t a k i n g . In t h i s sense, supe r 

v i s o r y p o l i c i e s have been s t rong enough to be e f f e c t i v e . At the same t ime , 

however, the degree o f parent company leverage which we have observed appears to 

be s i g n i f i c a n t . I f c o n s o l i d a t e d f i n a n c i a l s t r u c t u r e i s more impor tant than bank 

f i n a n c i a l s t r u c t u r e from a p u b l i c p o l i c y p e r s p e c t i v e , the t r a d i t i o n a l s u p e r v i 

sory approach i s i n e f f i c i e n t . I t shou ld a l s o be no ted , however, tha t the d e s i r 

a b i l i t y o f c a p i t a l s u p e r v i s i o n f o r e i t h e r commercial banks or bank ho ld i ng com

panies i s not w e l l e s t a b l i s h e d a n a l y t i c a l l y . I f c a p i t a l s u p e r v i s i o n shou ld be 

shown to be not warranted at a l l , then the i nc reased f i n a n c i a l f l e x i b i l i t y 

p rov ided by the bank ho ld i ng company c l e a r l y p lays a p o s i t i v e r o l e i n our f i n a n 

c i a l system. 



Table 1 

I n t e r n a l Leverage R a t i o 3 

Twenty-Four Bank Ho ld ing Companies 
i n the Second F e d e r a l Reserve D i s t r i c t 

Sample 
Sample Standard 

b c Year Mean D e v i a t i o n t 

1976 1.119 0.104 5.46 

1977 1.119 0.112 5.13 

1978 1.109 0.113 4.63 

1979 1.106 0.113 4.52 

1980 1.090 0.113 3.81 

— Ra t i o of the sum of equ i t y c a p i t a l a t a l l s u b s i d i a r i e s to the 

equ i t y c a p i t a l o f the c o n s o l i d a t e d bank ho ld i ng company. 

- 7 F o r 1976-1979, da ta are as of December 31 . For 1980, data 

are as o f June 30. 
c / 

- Test of L = 1.0 v s . H Q : L > 1.0. For a o n e - t a i l e d t e s t 

and 23 degrees o f freedom, t Q Q = 1.75. 



Table 2 

Regress ion R e s u l t s on the I n t e r n a l Leverage R a t i o 
(Twenty-Four Observa t ions) 

Year Constant A MR NJ FRS l i F 

1 9 7 6 1 . 1 4 1 * * * 
( 0 . 0 4 6 ) 

0 . 0 0 0 2 1 
( 0 . 0 0 1 3 8 ) 

- 0 . 0 9 4 0 * 
( 0 . 0 5 2 2 ) 

0 . 0 1 4 3 
( 0 . 0 4 4 7 ) 

. 2 2 . 1 0 1 . 8 7 

1 9 7 7 1 . 1 3 9 * * * 
( 0 . 0 5 0 ) 

0 . 0 0 0 7 4 

( 0 . 0 0 1 2 7 ) 
- 0 . 0 8 9 5 
( 0 . 0 5 6 4 ) 

0 . 0 0 2 0 
( 0 . 0 4 8 4 ) 

. 2 0 .08 1 . 7 0 

1978 1 . 1 1 7 * * 
( 0 . 0 5 0 ) 

0 . 0 0 1 0 7 
(0 .00113) 

- 0 . 0 7 4 6 
( 0 . 0 5 7 0 ) 

0.0033 
( 0 . 0 4 9 0 ) 

. 2 0 . 0 8 1 . 6 7 

1 9 7 9 1 . 1 1 0 * * * 
( 0 . 0 4 3 ) 

0 . 0 0 1 9 2 * * 
( 0 . 0 0 0 8 3 ) 

- 0 . 0 7 6 1 
( 0 . 0 4 9 1 ) 

- 0 . 0 2 1 2 
( 0 . 0 4 2 3 ) 

. 4 0 .31 4 . 4 8 

1980 1 . 0 7 2 * 
( 0 . 0 4 4 ) 

0 .00301** 
(0 .00119) 

- 0 . 0 9 2 
( 0 . 0 7 5 1 ) 

- 0 . 0 6 2 8 
( 0 . 0 5 0 5 ) 

0 . 0 3 1 1 
( 0 . 0 4 8 8 ) 

. 4 1 . 2 9 3 . 3 3 

Standard e r r o r s i n paren theses . 

• S t a t i s t i c a l l y s i g n i f i c a n t a t the 99 percent conf idence l e v e l . 

• S t a t i s t i c a l l y s i g n i f i c a n t a t the 9 5 percent con f idence l e v e l . 

• S t a t i s t i c a l l y s i g n i f i c a n t at the 9 0 percent conf idence l e v e l . 

Tests o f s i g n i f i c a n c e fo r the constant r e l a t e to : a = 1 . 0 v s . H Q : a > 1 . 0 . 

Tes ts on the remain ing v a r i a b l e s r e l a t e to H • 8 . = 0 v s . H N : 8 . ^ 0 . 



Table 3 

Regress ion R e s u l t s on the I n t e r n a l Leverage R a t i o 
(Twenty-Three Observa t ions) 

Year Constant A MR NJ FRS £_ i L 
1976 1 . 1 4 5 * * * 

( 0 . 0 4 6 ) 
- 0 . 0 0 1 0 5 
( 0 . 0 0 1 8 4 ) 

- 0 . 0 9 9 2 * 
( 0 . 0 5 2 3 ) 

0 . 0 2 5 2 
( 0 . 0 4 5 9 ) 

. 2 2 . 1 0 

1 9 7 7 1 . 1 4 8 * * * 
( 0 . 0 4 8 ) 

- 0 . 0 0 1 2 0 
( 0 . 0 0 1 6 7 ) 

- 0 . 0 9 9 6 * 
( 0 . 0 5 4 2 ) 

0.0197 
( 0 . 0 4 7 5 ) 

. 2 0 . 0 7 

1978 1 . 1 2 6 * * * 
( 0 . 0 4 8 ) 

- 0 . 0 0 0 8 1 
( 0 . 0 0 1 4 5 ) 

- 0 . 0 8 5 5 
( 0 . 0 5 4 0 ) 

0 . 0 2 2 7 
( 0 . 0 4 7 2 ) 

. 1 7 . 0 4 

1 9 7 9 1 . 1 2 0 * * * 
( 0 . 4 0 ) 

0 . 0 0 0 2 8 
( 0 . 0 0 1 1 1 ) 

- 0 . 0 8 8 2 * 
( 0 . 0 4 6 0 ) 

- 0 . 0 0 2 3 
( 0 . 0 4 0 4 ) 

. 2 3 . 1 1 

1 9 8 0 1 . 0 8 2 * * 
( 0 . 0 4 0 ) 

0 . 0 0 0 5 7 
( 0 . 0 0 1 5 3 ) 

- 0 . 0 2 9 1 
( 0 . 0 7 3 6 ) 

- 0 . 0 6 9 1 
( 0 . 0 4 5 9 ) 

0 . 0 3 3 7 
( 0 . 0 4 4 3 ) 

. 2 1 . 0 4 

F 

1 . 8 3 

1 . 5 8 

1 . 2 9 

1 . 9 0 

1.23 

Standard e r r o r s i n pa ren theses . 

" S t a t i s t i c a l l y s i g n i f i c a n t a t the 9 9 percent conf idence l e v e l . 

• • S t a t i s t i c a l l y s i g n i f i c a n t a t the 9 5 percent con f idence l e v e l . 

• S t a t i s t i c a l l y s i g n i f i c a n t at the 9 0 percent con f idence l e v e l . 

Tests of s i g n i f i c a n c e f o r the constant r e l a t e to H 1 : ct = 1 . 0 v s . H Q : a > 1 . 0 . 

Tes t s on the remain ing v a r i a b l e s r e l a t e to H . : 3 . = 0 v s . H_ : 8 . £ 0 . 



Table 4 

Regress ion R e s u l t s on I n t e r n a l Leverage R a t i o 
(Twenty-Four Observa t ions) 

Independent V a r i a b l e 

Year 

1976 

1977 

1978 

1979 

1980 

Constant 

1 .30** * 
(.057) 

1 .33* * * 
(.061) 

1 .31 * * * 
( .064) 

1 .31 * * * 
( .057) 

1 .27*** 
( .061) 

CE 

- 2 . 5 3 * * * 
( .759) 

- 3 . 1 5 * * * 
( .874) 

- 3 . 1 7 * * 
( .948) 

- 3 . 1 8 * * * 
(.823) 

- 2 . 6 5 * * * 
(.860) 

.51 

.34 

.37 

.34 

.40 

.30 

R 2 

.31 

.34 

• 31 

.38 

.27 

F 

11.2 

13.0 

11 .2 

14.9 

9.5 

Standard e r r o r s i n paren theses . 

• " S t a t i s t i c a l l y s i g n i f i c a n t a t the 99 percent con f idence l e v e l . 

• • S t a t i s t i c a l l y s i g n i f i c a n t a t the 95 percent con f idence l e v e l . 

• S t a t i s t i c a l l y s i g n i f i c a n t a t the 90 percent con f idence l e v e l . 

Tests of s i g n i f i c a n c e fo r the constant r e l a t e to : a = 1.0 v s . H^: a > 1.0. 

Tes ts on the remain ing v a r i a b l e s r e l a t e to : 8^ = 0 v s . H^: 8^ i 0 . 
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