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I. I n t r o d u c t i o n 

There has been much deba te i n r e c e n t y e a r s about p e r m i t t i n g bank 

h o l d i n g compan ies (BHCs) to e n t e r f i n a n c i a l l i n e s o f b u s i n e s s o u t s i d e commer­

c i a l b a n k i n g . L a r g e BHCs have v i g o r o u s l y a rgued f o r l o w e r i n g b a r r i e r s t o 

d o m e s t i c e n t r y i n t o i n v e s t m e n t b a n k i n g , a l l a r e a s o f i n s u r a n c e , and r e a l 

e s t a t e i nves tmen t and deve lopmen t . They con tend t h a t e a s i n g t h e s e e n t r y 

r e s t r i c t i o n s wou ld i n c r e a s e c o m p e t i t i o n and r e s t o r e c o m p e t i t i v e e q u i t y among 

f i n a n c i a l i n s t i t u t i o n s . 

One o f t he p r i n c i p a l i s s u e s i n t h i s deba te i s the e f f e c t t h a t e x ­

panded powers would have on BHC r i s k . C r i t i c s a rgue t h a t many o f t he s o u g h t -

a f t e r a c t i v i t i e s a r e r i s k i e r than commerc i a l b a n k i n g . Thus , l o w e r i n g e n t r y 

b a r r i e r s wou ld i n c r e a s e BHC r i s k , i n c r e a s e the i n c i d e n c e o f BHC b a n k i n g a f f i l ­

i a t e f a i l u r e s , and i n c r e a s e the F D I C ' s e x p o s u r e . Advoca tes o f expanded BHC 

powers a r g u e t h a t r i s k o f f a i l u r e would d e c l i n e because ave rage p r o f i t a b i l i t y 

would r i s e , and t he v o l a t i l i t y o f p r o f i t s would f a l l due to a s s e t d i v e r s i f i ­

c a t i o n . 1 

R e s o l u t i o n o f t h i s i s s u e i s l a r g e l y an e m p i r i c a l m a t t e r , y e t s u r ­

p r i s i n g l y l i t t l e work has been done . In t h i s s t u d y , we i n v e s t i g a t e t he r i s k 

e f f e c t s o f BHC e n t r y i n t o the s e c u r i t i e s , r e a l e s t a t e , and i n s u r a n c e i n d u s ­

t r i e s . The t e s t s c o n s i s t o f s i m u l a t i n g mergers between BHCs and f i r m s i n 

t hese l i n e s o f b u s i n e s s , c a l c u l a t i n g r i s k measures f o r each o f the h y p o t h e t i ­

c a l merged f i r m s , and compar ing t h e i r r i s k c h a r a c t e r i s t i c s w i t h t h o s e o f 

a c t u a l unmerged BHCs. 

In c o n d u c t i n g t hese t e s t s we remove a l i m i t a t i o n i n a p r e v i o u s s t u d y 

(Boyd and Graham 1988) . In t h a t s t u d y , the p o s t - m e r g e r f r a c t i o n s o f BHC and 

non-BHC ( "nonbank " ) a s s e t s ( o r p o r t f o l i o w e i g h t s ) a r e f u l l y d e t e r m i n e d by t he 

d a t a . T h u s , the r i s k e f f e c t s o f v a r y i n g p o r t f o l i o w e i g h t s a r e no t examined 
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( e . g . , compar ing a merger wh ich r e s u l t s i n 10 p e r c e n t i n s u r a n c e a s s e t s and 90 

p e r c e n t BHC a s s e t s w i t h one t h a t r e s u l t s i n 90 p e r c e n t i n s u r a n c e a s s e t s and 10 

p e r c e n t BHC a s s e t s ) . T h i s d e f i c i e n c y i s c o r r e c t e d i n t he p r e s e n t s t u d y . 

The r e s t o f t he paper p roceeds as f o l l o w s . S e c t i o n I I p r e s e n t s 

me thodo logy : t he r i s k measures employed, t he s a m p l e , and the s i m u l a t i o n 

p r o c e d u r e . S e c t i o n I I I d i s c u s s e s the r i s k and r e t u r n c h a r a c t e r i s t i c s o f t h e 

sample f i r m s . S e c t i o n IV b r i e f l y r e v i e w s t he f i n d i n g s o f the e a r l i e r s t u d y . 

S e c t i o n V i n d i c a t e s the p rob lem w i t h t he e a r l i e r s t u d y and e x p l a i n s how the 

s i m u l a t i o n p r o c e d u r e i s m o d i f i e d to overcome i t . T h e n , i t p r e s e n t s t he r e ­

s u l t s . F i n a l l y , S e c t i o n VI summar izes and c o n c l u d e s . 

I I . Me thodo logy 

Measures o f P r o f i t a b i l i t y and R i s k 

A l l p r o f i t a b i l i t y and r i s k s t a t i s t i c s a r e computed u s i n g b o t h a c ­

c o u n t i n g and marke t d a t a . The a c c o u n t i n g p r o f i t a b i l i t y measure i s the mean 

r a t e o f r e t u r n on ave rage a c c o u n t i n g e q u i t y , 

(1) R = { I [2TT / ( E +E ) ] } / n , 

j=1 J J J " ' 

where TT^ i s ne t income a f t e r t a x e s , E i s t o t a l e q u i t y , and the s u b s c r i p t j i s 

t ime p e r i o d . A t i l d e (~) i s used t o deno te a random v a r i a b l e . 

The market e s t i m a t e o f mean r a t e o f r e t u r n on e q u i t y i s 

(2) f = { I [ P . - P . ^ + D . J / P . ^ } / n , 
j — 1 

where P i s the p r i c e pe r s h a r e o f common s t o c k , and D i s c a s h d i v i d e n d s p e r 

s h a r e , bo th a d j u s t e d f o r s t o c k s p l i t s and s t o c k d i v i d e n d s . 

The r i s k measure i s a s t a t i s t i c i n d i c a t i n g the p r o b a b i l i t y o f bank ­

r u p t c y , wh i ch we c a l l t he Z - s c o r e . D e f i n e b a n k r u p t c y a s t he s i t u a t i o n i n 

wh ich e q u i t y i s i n s u f f i c i e n t to o f f s e t l o s s e s , o r if < - E . L e t t i n g A = t o t a l 

a s s e t s , r = i r /A , and k = - E / A , the p r o b a b i l i t y o f b a n k r u p t c y i s then 
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k 
(3) p (u < - E ) = p ( r < k ) = J" * ( r ) d r , 

-co 

where p ( - ) i s a p r o b a b i l i t y and 4>(r) i s the p . d . f . o f r . Assuming t h a t r i s 

n o r m a l l y d i s t r i b u t e d , we may r e w r i t e (3) a s 

z 
(4) p ( ? < k) = J N ( 0 , 1 ) d z , 

-co 

(5) z = ( k - p ) / a , 

where p i s t he t r u e mean and a t he t r u e s t a n d a r d d e v i a t i o n o f the r d i s t r i b u ­

t i o n . Thus , z i s the number o f s t a n d a r d d e v i a t i o n s below the mean by w h i c h 

p r o f i t s must f a l l i n o r d e r t o e l i m i n a t e e q u i t y . 

Even i f r i s no t n o r m a l l y d i s t r i b u t e d , z i s an upper -bound on t he 

p r o b a b i l i t y o f b a n k r u p t c y , as l o n g as p and o e x i s t , as shown by the B i e n a y m e -

T c h e b y c h e f f i n e q u a l i t y : 

p ( r < k ) < { o / ( p - k ) } 2 = 1 / z 2 . 

He re , we use sample e s t i m a t e s f o r p and o t o c o n s t r u c t the Z - s c o r e — t h e e s t i ­

mated v a l u e o f - z ( s i n c e z i s a lways n e g a t i v e ) . 

The a c c o u n t i n g d a t a Z - s c o r e i s 

(6) Z = ^ n 2 y ( A j + A j _ 1 ) ] } / n + ( y h ( Y V l ) / ( V V l ) l } / n ) / S r ' 
2 

where S p i s the e s t i m a t e d s t a n d a r d d e v i a t i o n o f r . 

The market d a t a Z - s c o r e i s d e f i n e d as i n ( 6 ) , bu t w i t h p r o f i t s , 

a s s e t s , and e q u i t y r e s t a t e d i n market t e r m s . The m a r k e t - b a s e d e s t i m a t e o f 

t o t a l p r o f i t s i s 

(7) [ ( P . - P . _ 1 + 5 . ) . ( c . + c . _ 1 ) ] / 2 P . _ 1 , 
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where c i s the number o f common s h a r e s o u t s t a n d i n g , a d j u s t e d f o r s t o c k s p l i t s 

and s t o c k d i v i d e n d s . The market v a l u e o f t o t a l e q u i t y i s 

( 8 , t> -. C J P J , 

and t o t a l a s s e t s on a marke t b a s i s i s , 

(9) A™ = Em. + L j , 

where L a i s t he a c c o u n t i n g v a l u e o f t o t a l deb t p l u s p r e f e r r e d s t o c k , w h i c h we 

use a s an e s t i m a t e o f market v a l u e . 

Merger S i m u l a t i o n s 

We s i m u l a t e h y p o t h e t i c a l mergers between a c t u a l BHCs and f i r m s i n 

o t h e r f i n a n c i a l i n d u s t r i e s u s i n g h i s t o r i c a l d a t a . One BHC and one nonbank f i r m 

f rom a p a r t i c u l a r i n d u s t r y a r e randomly s e l e c t e d , w i t h r e p l a c e m e n t . Nonbank 

f i r m d a t a a r e s c a l e d to p roduce a p r e d e t e r m i n e d i n i t i a l p o r t f o l i o w e i g h t . 

Then , p r o f i t s , a s s e t s , d e b t , and e q u i t y f o r each t ime p e r i o d a r e c o n s o l i ­

d a t e d . A t i m e - s e r i e s o f a n n u a l r a t e s o f r e t u r n i s then g e n e r a t e d ; a n d , f o r 

each h y p o t h e t i c a l merged f i r m , e s t i m a t e s o f r i s k and r e t u r n a r e o b t a i n e d . F o r 

each p o s s i b l e p a i r o f i n d u s t r i e s , t h i s s i m u l a t i o n p r o c e d u r e i s r e p e a t e d many 

t i m e s , and r e s u l t s a r e summar ized by median v a l u e s o f R and Z . These med ian 

v a l u e s a r e then compared w i t h median v a l u e s o f R and Z f o r the samp le o f 

unmerged B H C s . 3 

The m e t h o d o l o g i c a l a s s u m p t i o n s t h a t p e r m i t us to sum p r o f i t s , d e b t , 

e q u i t y , and a s s e t s f o r the h y p o t h e t i c a l merg ing f i r m s a r e a d m i t t e d l y v e r y 

s i m p l e . T h i s a p p r o a c h n e c e s s a r i l y i g n o r e s p o s s i b l e scope economies as w e l l as 

merger c o s t s and a c q u i s i t i o n p r e m i a . However , s u b j e c t i v i t y i n a n a l y z i n g 

mergers i s a v o i d e d and s i m u l a t i o n s can be done on a l a r g e s c a l e . The p o s s i b l e 

b i a s e s i n t h i s methodology a r e d i s c u s s e d i n c o n s i d e r a b l e d e t a i l i n Boyd and 

Graham (1988)."* 
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The Sample 

The a n n u a l d a t a come f rom S t a n d a r d and P o o r ' s COMPUSTAT t a p e s and 

span the y e a r s 1971-84 . B e s i d e s BHCs, s i x f i n a n c i a l i n d u s t r i e s a r e i n ­

c l u d e d . The sample i s compr i sed o f 15 p r o p e r t y / c a s u a l t y i n s u r a n c e f i r m s , 30 

l i f e i n s u r a n c e c o m p a n i e s , 5 i n s u r a n c e a g e n t / b r o k e r s , 11 s e c u r i t i e s f i r m s , 31 

r e a l e s t a t e deve lopment f i r m s , 11 o t h e r r e a l e s t a t e c o m p a n i e s , 5 and 146 

BHCs. I n d u s t r y c l a s s i f i c a t i o n s a r e a c c o r d i n g t o S tanda rd & P o o r ' s . The 

sample f i r m s tend t o be the l a r g e r ones i n t h e i r r e s p e c t i v e i n d u s t r i e s , and 

a l l a r e p u b l i c l y t r a d e d . Not a l l sample f i r m s have d a t a i n a l l p e r i o d s , bu t 

we r e q u i r e t h a t each have a t l e a s t f i v e y e a r s o f d a t a . 

I l l . R i s k and R e t u r n C h a r a c t e r i s t i c s o f Sample F i r m s 

T a b l e 1 shows median r i s k and r e t u r n measures w i t h b o t h a c c o u n t i n g 

and market d a t a f o r each o f the seven i n d u s t r i e s . In terms o f e i t h e r a c ­

c o u n t i n g o r market r e t u r n s on e q u i t y , BHCs a r e r o u g h l y i n the m i d d l e , l e s s 

p r o f i t a b l e than some i n d u s t r i e s and more p r o f i t a b l e than o t h e r s . These 

r e s u l t s appear somewhat a t odds w i t h the argument t h a t lower e n t r y b a r r i e r s 

a r e needed to r e s t o r e BHCs' c o m p e t i t i v e p o s i t i o n v i s - a - v i s nonbank f i n a n c i a l 

f i r m s . W i th e i t h e r d a t a , however , s e c u r i t i e s f i r m s e x h i b i t c o n s i d e r a b l y 

h i g h e r r a t e s o f r e t u r n compared to BHCs. 

The median Z - s c o r e s computed w i t h a c c o u n t i n g d a t a s u g g e s t t h a t BHCs 

a r e l e a s t r i s k y , f o l l o w e d by f i r m s i n the t h r e e i n s u r a n c e l i n e s o f b u s i ­

n e s s . 6 The median Z - s c o r e s computed w i t h marke t d a t a sugges t t h a t the i n s u r ­

ance f i r m s and BHCs a r e f a i r l y c l o s e i n terms o f r i s k . By e i t h e r Z - s c o r e 

measure , however , the s e c u r i t i e s and r e a l e s t a t e i n d u s t r i e s e x h i b i t t he h i g h ­

e s t r i s k . B e t a r i s k measures a r e a l s o computed f o r pu rposes o f c o m p a r i s o n . 

The median be tas s u g g e s t a r i s k r a n k i n g s i m i l a r t o the o t h e r r i s k m e a s u r e s — 

i n s u r a n c e and BHCs a t the low end o f the r i s k s p e c t r u m , and s e c u r i t i e s and 

r e a l e s t a t e a t the h i g h e n d . 
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IV. R e s u l t s From the P r e v i o u s S tudy 

T a b l e 2 shows the median Z - s c o r e s f o r h y p o t h e t i c a l f i r m s c r e a t e d by 

100 mergers between BHCs and f i r m s i n each o f t he o t h e r i n d u s t r i e s w i t h no 

s c a l i n g o f nonbank f i r m s . F o r pu rposes o f compar i son median Z - s c o r e s f o r t he 

sample unmerged BHCs (shown i n T a b l e 1) a r e i n c l u d e d as a memo i t e m i n t he 

l a s t row o f T a b l e 2 . These r e s u l t s a r e taken d i r e c t l y f rom Boyd and Graham 

( 1 9 8 8 ) ; a n d , t h e r e f o r e , w i l l be d i s c u s s e d v e r y b r i e f l y . 

The a c c o u n t i n g Z - s c o r e s s u g g e s t t h a t o n l y one merger c o m b i n a t i o n 

r e s u l t s i n l ower r i s k than i s e x h i b i t e d by unmerged BHCs: c o m b i n a t i o n s o f 

BHCs and l i f e i n s u r a n c e compan ies . The market Z - s c o r e s s u g g e s t t h a t BHC r i s k 

c o u l d be reduced by c o m b i n a t i o n s w i t h f i r m s f rom any o f the t h r e e i n s u r a n c e 

i n d u s t r i e s and f rom the r e a l e s t a t e deve lopment i n d u s t r y . W i t h e i t h e r mea­

s u r e , however , BHC c o m b i n a t i o n s w i t h s e c u r i t i e s o r o t h e r r e a l e s t a t e f i r m s 

i n c r e a s e the r i s k o f f a i l u r e . 7 

V. E m p i r i c a l T e s t s 

A l l o w i n g the P o r t f o l i o Weights to Vary 

A l i m i t a t i o n o f the Boyd and Graham (1988) s t u d y i s t h a t the s i m u ­

l a t i o n p r o c e d u r e t a k e s the s i z e o f sample BHCs and nonbank f i r m s a s g i v e n . In 

e f f e c t t he d a t a f u l l y d e t e r m i n e the a f t e r - m e r g e r p o r t f o l i o w e i g h t s . T h i s was 

i n t e n t i o n a l l y done i n o r d e r to s i m u l a t e h y p o t h e t i c a l , comp le te t a k e o v e r s o f 

one nonbank f i n a n c i a l f i r m by one BHC. However, t hese t e s t s do no t i n d i c a t e 

what t he r i s k e f f e c t s o f such mergers c o u l d have been w i t h d i f f e r e n t p o s t -

merger a s s e t m i x e s . For examp le , i n the B H C - s e c u r i t i e s me rge rs , t he median 

r a t i o o f s e c u r i t i e s a s s e t s to c o n s o l i d a t e d p o s t - m e r g e r a s s e t s i s 21 p e r c e n t . 

But what i f t h a t r a t i o were d i f f e r e n t ; say 5 p e r c e n t , o r 50 p e r c e n t ? 

H e r e , we mod i f y t he s i m u l a t i o n p r o c e d u r e to s y s t e m a t i c a l l y c o n t r o l 

t he p o s t - m e r g e r p o r t f o l i o w e i g h t s . As b e f o r e , we p i c k a BHC and a nonbank 
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f i r m a t random, w i t h r e p l a c e m e n t . Now, d e f i n e A f a = t o t a l a s s e t s o f a randomly 

s e l e c t e d BHC, and A n = t o t a l a s s e t s o f a randomly s e l e c t e d nonbank f i r m — a s o f 

the f i r s t y e a r t h a t b o t h f i r m s a r e i n the s a m p l e . D e f i n e N = an i n i t i a l 

p o r t f o l i o we igh t o f nonbank to c o n s o l i d a t e d a s s e t s f o r a p a r t i c u l a r s i m u l a ­

t i o n , 0 < N < 1. N e x t , s o l v e f o r the ad jus tmen t f a c t o r s , where 

N A 

do) »-rnrr-
n 

P r o f i t s , e q u i t y , and a s s e t s f o r t he nonbank f i r m , f rom the f i r s t y e a r o n w a r d , 

a r e m u l t i p l i e d by the f a c t o r s . The e f f e c t i s to p r o p o r t i o n a l l y " s h r i n k " o r 

"b low u p " the nonbank f i r m i n o r d e r to a c h i e v e t he d e s i r e d p o s t - m e r g e r r a t i o 

o f nonbank to c o n s o l i d a t e d a s s e t s . 

The r e s t o f the m o d i f i e d s t u d y d e s i g n s h o u l d be c l e a r . F i r s t , we 

p i c k an i n d u s t r y p a i r — s a y BHCs and s e c u r i t i e s f i r m s . N e x t , we choose an 

i n i t i a l r a t i o o f nonbank t o c o n s o l i d a t e d a s s e t s , N. W i th t h i s i n d u s t r y p a i r 

and i n i t i a l a s s e t m i x , 1,000 mergers a r e s i m u l a t e d . Then we change t he i n i ­

t i a l a s s e t m i x , N , bu t keep the same s a m p l e . F o l l o w i n g t h i s p r o c e d u r e we can 

t r a c e ou t the r i s k e f f e c t s o f v a r y i n g a s s e t mix to a h i g h deg ree o f p r e c i s i o n , 

l i m i t e d o n l y by t he computer budge t . In t he work p r e s e n t e d h e r e , 23 v a l u e s o f 

N a r e emp loyed , r a n g i n g f rom 0 t o 99-99 p e r c e n t . There a r e , o f c o u r s e , s i x 
9 

i n d u s t r y p a i r s : BHCs and each o f the s i x nonbank i n d u s t r i e s . 

R e s u l t s 

R i s k r e s u l t s w i t h the a c c o u n t i n g d a t a a r e shown i n F i g u r e 1. Each 

box r e p r e s e n t s a median Z - s c o r e and the a s s o c i a t e d median p o r t f o l i o w e i g h t f o r 

1,000 s i m u l a t i o n s w i t h a p a r t i c u l a r i n d u s t r y p a i r , based on a g i v e n N. The 

d o t s r e p r e s e n t the median Z - s c o r e s f o r 100 s i m u l a t i o n s f rom the e a r l i e r s t u d y . 

What i s most i m p o r t a n t i n F i g u r e 1 i s the shape and l o c a t i o n o f t h e 

r i s k - p o r t f o l i o we igh t (RPW) f u n c t i o n s . F i r s t , n o t e t h a t a l l a r e q u i t e smoo th , 
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s u g g e s t i n g t h a t 1,000 s i m u l a t i o n s a r e adequa te t o o b t a i n r e a s o n a b l y s t a b l e 

r e s u l t s . S e c o n d , no te t h a t i n a l l c a s e s bu t one , t he maximum Z - s c o r e o c c u r s 

a t the v e r t i c a l a x i s . T h a t , o f c o u r s e , i s where the nonbank s h a r e o f p o s t -

merger a s s e t s i s z e r o ( i . e . , the unmerged o u t c o m e ) . 1 0 The one e x c e p t i o n i s 

B H C - l i f e i n s u r a n c e mergers wh ich e x h i b i t an i n t e r i o r maximum a t somewhere b e ­

tween 10 p e r c e n t and 20 p e r c e n t l i f e i n s u r a n c e s h a r e . Z - s c o r e s a r e f a i r l y 

l e v e l o v e r t h i s range (abou t 5 1 ) ; and t h e r e i s no p o i n t i n t r y i n g to p r e c i s e l y 

l o c a t e t he maximum. 

For the o t h e r f i v e c o m b i n a t i o n s , the Z - s c o r e d e c l i n e s eve rywhe re 

w i t h the nonbank s h a r e o f pos t -me rge r a s s e t s . Tha t i s no t to s a y , howeve r , 

t h a t t hese c o m b i n a t i o n s a r e e q u i v a l e n t . F o r BHC c o m b i n a t i o n s w i t h r e a l e s t a t e 

deve lopment and w i t h o t h e r r e a l e s t a t e f i r m s , the d r o p o f f i n median Z - s c o r e i s 

q u i t e s t e e p up to abou t 20 p e r c e n t nonbank a s s e t s , a f t e r wh ich i t f l a t t e n s 

o u t . C o m b i n a t i o n s w i t h s e c u r i t i e s f i r m s demons t ra te t he same g e n e r a l s h a p e , 

bu t the i n i t i a l f a l l o f f i n Z - s c o r e s i s l e s s p r o n o u n c e d . The RPW f u n c t i o n s f o r 

c o m b i n a t i o n s w i t h i n s u r a n c e agen t s and w i t h p r o p e r t y and c a s u a l t y i n s u r e r s a r e 

b o t h c o n s i d e r a b l y f l a t t e r . 1 1 

R i s k r e s u l t s w i t h t he market d a t a s i m u l a t i o n s a r e shown i n F i g u r e 

2 . The RPW f u n c t i o n s w i t h market d a t a a r e m o s t l y f l a t t e r than t h o s e w i t h 

a c c o u n t i n g d a t a , i n d i c a t i n g t h a t market d a t a r i s k outcomes a r e r e l a t i v e l y l e s s 

s e n s i t i v e to c h o i c e o f p o r t f o l i o w e i g h t s . Wi th t he marke t d a t a , a l l t h r e e 

i n s u r a n c e i n d u s t r y c o m b i n a t i o n s w i t h BHCs e x h i b i t Z - s c o r e s t h a t a r e h i g h e r 

than the i n i t i a l (unmerged) Z - s c o r e ove r t he e n t i r e p o r t f o l i o we igh t d o m a i n . 

I n t e r i o r maxima a r e a l s o o b s e r v e d . For BHC mergers w i t h i n s u r a n c e a g e n t s and 

b r o k e r s , the maximum o c c u r s a t somewhere between 12 p e r c e n t and 20 p e r c e n t 

nonbank a s s e t s . F o r BHC c o m b i n a t i o n s w i t h p r o p e r t y and c a s u a l t y i n s u r e r s i t 

o c c u r s a t between 6 p e r c e n t and 22 p e r c e n t nonbank a s s e t s . And , f o r BHC 
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mergers w i t h l i f e i n s u r a n c e compan ies , a maximum median Z - s c o r e i s o b t a i n e d a t 

between 12 p e r c e n t and 22 p e r c e n t nonbank a s s e t s . 

Th ree c o m b i n a t i o n s i n F i g u r e 2 e x h i b i t median Z - s c o r e s t h a t a r e 

d e c r e a s i n g o v e r a l m o s t t he e n t i r e range o f nonbank s h a r e : BHC c o m b i n a t i o n s 

w i t h s e c u r i t i e s f i r m s , w i t h r e a l e s t a t e d e v e l o p e r s , and w i t h o t h e r r e a l e s t a t e 

f i r m s . W i t h t he s e c u r i t i e s m e r g e r s , i t a p p e a r s t h a t t h e r e i s an i n t e r i o r 

maximum a t abou t 2 p e r c e n t median nonbank s h a r e ; and w i t h t he B H C - r e a l e s t a t e 

c o m b i n a t i o n s t h e r e a r e a p p a r e n t i n t e r i o r maxima a t abou t 1 p e r c e n t . In a l l 

t h r e e c a s e s , however , the i n t e r i o r maximum Z - s c o r e i s l i t t l e h i g h e r t han t he 

Z - s c o r e a t the v e r t i c a l a x i s . T h u s , the r i s k - m i n i m i z i n g c o m b i n a t i o n s a r e v e r y 

c l o s e t o unmerged BHCs—bo th i n te rms o f p o r t f o l i o w e i g h t s , and i n te rms o f 

r i s k . I t i s even p o s s i b l e t h a t t he a p p a r e n t i n t e r i o r maxima r e f l e c t n o t h i n g 

more than n o i s e i n t he s i m u l a t i o n r e s u l t s . 1 2 

V I . C o n c l u s i o n s 

I f t he s o l e p o l i c y o b j e c t i v e were to m i n i m i z e r i s k o f f a i l u r e , t hen 

ou r r e s u l t s s u g g e s t BHCs s h o u l d no t be p e r m i t t e d to a c q u i r e any s i g n i f i c a n t 

f r a c t i o n o f f i r m s i n t h r e e l i n e s o f b u s i n e s s : r e a l e s t a t e deve lopmen t , o t h e r 

r e a l e s t a t e , and s e c u r i t i e s . For t h e s e i n d u s t r y c o m b i n a t i o n s , e s t i m a t e d r i s k 

w i t h the market d a t a i s m i n i m i z e d by a nonbank a s s e t s h a r e t h a t i s c l o s e t o 

z e r o . I f t he a c c o u n t i n g d a t a a r e u s e d , r i s k i s m i n i m i z e d by h o l d i n g a nonbank 

a s s e t s h a r e a t e x a c t l y z e r o . These c o n c l u s i o n s a l s o h o l d ( b o t h w i t h a c c o u n t ­

i n g and market d a t a e s t i m a t e s ) i f we use the median s t a n d a r d d e v i a t i o n o f t he 

r a t e o f r e t u r n on e q u i t y as an a l t e r n a t i v e r i s k measure t o t he Z - s c o r e . 

For BHC c o m b i n a t i o n s w i t h l i f e i n s u r a n c e f i r m s , t h e r e i s c o n s i d e r ­

a b l e e v i d e n c e o f p o t e n t i a l r i s k - r e d u c i n g d i v e r s i f i c a t i o n . W i t h the a c c o u n t i n g 

d a t a e s t i m a t e s , r i s k i s m i n i m i z e d by p l a c i n g between 10 p e r c e n t and 20 p e r c e n t 

o f p o s t - m e r g e r a s s e t s i n l i f e i n s u r a n c e a c t i v i t i e s . W i t h t he marke t d a t a 
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e s t i m a t e s , mergers a r e r i s k - r e d u c i n g e s s e n t i a l l y ove r the e n t i r e range o f 

p o r t f o l i o w e i g h t s ; and the r i s k - m i n i m i z i n g f r a c t i o n o f l i f e i n s u r a n c e a s s e t s 

i s between 12 p e r c e n t and 22 p e r c e n t . A g a i n , i f the s o l e p u b l i c p o l i c y o b j e c ­

t i v e were t o m i n i m i z e r i s k o f f a i l u r e , t h e n our r e s u l t s s u g g e s t such mergers 

s h o u l d be s t r o n g l y e n c o u r a g e d . 

The r i s k r e s u l t s o f BHC mergers w i t h p r o p e r t y and c a s u a l t y i n s u r e r s 

o r w i t h i n s u r a n c e agen t s a r e l e s s c l e a r . A c c o r d i n g to the a c c o u n t i n g d a t a , 

r i s k i s m i n i m i z e d by no t g o i n g i n t o t hese a c t i v i t i e s a t a l l . But a c c o r d i n g t o 

the market d a t a , Z i s h i g h e r f o r any c o m b i n a t i o n w i t h each o f t hese a c t i v i ­

t i e s . For p r o p e r t y and c a s u a l t y i n s u r a n c e , the r i s k - m i n i m i z i n g f r a c t i o n o f 

nonbank a s s e t s i s between 6 p e r c e n t and 22 p e r c e n t . For i n s u r a n c e a g e n t s , i t 

i s between 12 p e r c e n t and 20 p e r c e n t . 

Our t e s t s unambiguous ly s u g g e s t t h a t r e l a t i v e l y s p e a k i n g , BHC mer ­

g e r s w i t h a l l t h r e e k i n d s o f i n s u r a n c e f i r m s a r e l e s s r i s k y than BHC mergers 

w i t h s e c u r i t i e s f i r m s o r w i t h f i r m s i n the two r e a l e s t a t e i n d u s t r i e s . T h i s 

c o n c l u s i o n h o l d s q u i t e g e n e r a l l y . I t h o l d s whether Z - s c o r e s a r e computed w i t h 

a c c o u n t i n g o r w i t h market d a t a . And i t a l s o h o l d s t r u e i f we use the median 

s t a n d a r d d e v i a t i o n o f the r a t e o f r e t u r n on e q u i t y as our r i s k measu re , i n ­

s t e a d o f Z . F i n a l l y , and perhaps most s u r p r i s i n g l y , t h i s c o n c l u s i o n h o l d s f o r 

a l l p o s i t i v e p o s t - m e r g e r f r a c t i o n s o f nonbank a s s e t s . 

We r e c o g n i z e t h a t a v a r i e t y o f p u b l i c p o l i c y o b j e c t i v e s must be 

weighed i n d e t e r m i n i n g whether o r no t to p e r m i t BHC e x p a n s i o n i n t o o t h e r 

b u s i n e s s l i n e s . These would i n c l u d e c o m p e t i t i v e e f f e c t s , economies o f s c a l e 

and s c o p e , the p o s s i b i l i t y o f c o n f l i c t s o f i n t e r e s t , t i e d s a l e s , e t c . Our 

s tudy has o n l y i n v e s t i g a t e d the r i s k e f f e c t s o f BHC m e r g e r s , no t t hese o t h e r 

i s s u e s . In terms o f r i s k e f f e c t s , however , the p u b l i c p o l i c y i m p l i c a t i o n s o f 

t h i s s tudy a r e s t r a i g h t f o r w a r d . 
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Footnotes 

1 Another argument g iven by expansion proponents i s that a BHCs bank 

a f f i l i a t e s can be l e g a l l y protected aga ins t adverse r e s u l t s occu r r i ng i n 

nonbank a f f i l i a t e s . As argued in Boyd and Graham (1986, 1988) t h i s view i s 

fundamental ly f lawed. I f the a c t i v i t i e s o f bank and nonbank a f f i l i a t e s are 

not f u l l y separated by law, bank a f f i l i a t e resources most l i k e l y w i l l be 

employed (by some device or other) to a id f i n a n c i a l l y - d i s t r e s s e d nonbank 

a f f i l i a t e s . On the other hand, i f f u l l l e g a l separat ion i s imposed, any 

advantage in combining bank and nonbank a c t i v i t i e s i s e l im ina ted . 

A c t u a l l y , we examine two measures of r i s k . In a d d i t i o n to the 

Z-score r i s k measure presented here , we a l s o study the median standard d e v i a ­

t i on o f the rate of re turn on equ i ty as an a l t e r n a t i v e r i s k measure. A l l 

conc lus ions o f t h i s study are supported by both r i s k measures, a l though fo r 

b rev i t y only one i s presented. 

3We pre fer the median ra ther than the mean fo r these purposes s i n c e 

the former i s not heav i l y in f luenced by one or a few ou t l y i ng va lues . How­

ever , i n the vast major i ty of our r e s u l t s there i s l i t t l e d i f f e rence between 

the two. 

I t i s important to note that we f i r s t compute i n d i v i d u a l f i rm s t a ­

t i s t i c s and then aggregate. Risk measures are never computed us ing indus t ry 

average (or t o t a l ) re tu rns . We are i n te res ted in the r i s k i n e s s of an average 

f i r m , not the r i s k i n e s s o f the industry average. Although i t i s sometimes 

done ( e . g . , Rosen et a l 1988), computing r i s k measures with indus t ry data r e ­

s u l t s in w i t h i n - i ndus t r y averag ing. Th is w i l l b ias downward the est imated 

v o l a t i l i t y of returns by some unknown amount. 

''There are a number o f sources of p o t e n t i a l b ias in these s imu la t i on 

r e s u l t s . Some tend to d i s favo r the mergers in the sense that they make them 
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appear more r i s k y than i s p r o b a b l y the c a s e . O t h e r s o p e r a t e i n t he o p p o s i t e 

d i r e c t i o n . For examp le , ou r s i m u l a t i o n p r o c e d u r e i g n o r e s t he p o s s i b i l i t y o f 

s c a l e and scope economies i n comb in ing BHCs and nonbank f i n a n c i a l f i r m s . 

Moreove r , i t has been a rgued t h a t our p r o c e d u r e , o f m a t c h i n g f i r m s a t random, 

i s u n f a i r i n t h a t i n t e l l i g e n t managers o f BHCs c o u l d do b e t t e r t han c h o o s i n g 

t h e i r merger p a r t n e r s a t random. Bo th f e a t u r e s o f t he s i m u l a t i o n s a r g u a b l y 

b i a s the r e s u l t s a g a i n s t m e r g e r s . 

On the o t h e r hand , the s i m u l a t i o n s i g n o r e a c q u i s i t i o n p r e m i a and 

o u t - o f - p o c k e t merger c o s t s . M o r e o v e r , they assume t h a t a c q u i s i t i o n s a r e 

e n t i r e l y e q u i t y f i n a n c e d , and t h a t t h e r e i s no " d o u b l e l e v e r a g i n g " by t he 

p a r e n t o f t he a c q u i r i n g BHC. N e i t h e r assump t i on i s r e a l i s t i c , and b o t h down­

w a r d - b i a s the r i s k o f s i m u l a t e d m e r g e r s . These b i a s e s and o t h e r s a r e d i s ­

c u s s e d i n c o n s i d e r a b l e d e t a i l i n Boyd , Graham ( 1 9 8 8 ) . As e x p l a i n e d t h e r e , i t 

i s our b e s t guess t h a t t he ne t e f f e c t o f a l l s o u r c e s o f b i a s i s t o make t h e 

h y p o t h e t i c a l mergers appear l e s s r i s k y than i s t r u e . A d m i t t e d l y , howeve r , 

t h a t judgement i s h i g h l y s u b j e c t i v e . 

5 0 t h e r r e a l e s t a t e i n c l u d e s an amalgam o f i n d u s t r y c l a s s i f i c a t i o n s 

i n c l u d i n g i nves tmen t i n apar tment and n o n r e s i d e n t i a l b u i l d i n g s , d e a l e r s , 

l e s s o r s o f r e a l p r o p e r t y and r e a l e s t a t e agen ts and managers . 

6 The Z - s c o r e s computed w i t h a c c o u n t i n g d a t a a r e s o l a r g e t h a t , i f 

t he d i s t r i b u t i o n s o f r e t u r n s a r e n o r m a l , then the Z - s c o r e s i m p l y i n f i n i t e s i m a l 

p r o b a b i l i t i e s o f f a i l u r e . However, t h i s r i s k measure s u r e l y u n d e r e s t i m a t e s 

t he t r u e p r o b a b i l i t y o f b a n k r u p t c y f o r a v a r i e t y o f r e a s o n s . F i r s t , v i s u a l 

i n s p e c t i o n o f the r e t u r n d i s t r i b u t i o n s s u g g e s t s t h a t they may no t be n o r m a l . 

S e c o n d , ou r d e f i n i t i o n o f b a n k r u p t c y i s too r e s t r i c t i v e : I t r e q u i r e s a o n e -

p e r i o d l o s s t h a t exceeds a g g r e g a t e e q u i t y . D e p o s i t o r r u n s , l i q u i d i t y p r o b ­

l e m s , and r e g u l a t o r y i n t e r v e n t i o n a r e l i k e l y to o c c u r under much l e s s d i r e 
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c o n d i t i o n s . T h i r d , smooth ing o f a c c o u n t i n g e a r n i n g s i s l i k e l y t a k i n g p l a c e , 

thus g i v i n g a downward b i a s to e s t i m a t e d p r o f i t s v o l a t i l i t y . 

? P r o f i t a b i l i t y o f the h y p o t h e t i c a l merged f i r m s i s s i m p l y a w e i g h t e d 

ave rage o f the p r o f i t a b i l i t y o f t he two merger p a r t n e r s . T h u s , f o r e x a m p l e , 

the median r a t e o f r e t u r n f o r B H C - s e c u r i t i e s f i r m mergers i s h i g h e r t han t he 

median r a t e o f r e t u r n f o r BHCs a l o n e . S i n c e they a r e m e r e l y a v e r a g e s o f t he 

i n d u s t r y d a t a , p o s t - m e r g e r r a t e s o f r e t u r n a r e no t p a r t i c u l a r l y i n t e r e s t i n g 

and f o r b r e v i t y t h e s e r e s u l t s a r e no t rep roduced h e r e . 
a 

The i n i t i a l p o r t f o l i o r a t i o , N, i s a p e r i o d 1 c o n d i t i o n t h r o u g h 

which we s c a l e the v e c t o r s o f nonbank i tems b e f o r e m e r g i n g . The p a t h o f 

growth o v e r t ime among the nonbanks i s no t d i s t u r b e d , and t h e r e f o r e t he n o n -

bank s h a r e i s f r e e to v a r y w i t h t i m e . As a r e s u l t , t h e nonbank s h a r e can 

d i f f e r s u b s t a n t i a l l y f rom the i n i t i a l r a t i o a f t e r the f i r s t y e a r . In t he t e x t 

and g r a p h s , we r e p o r t the a c t u a l median nonbank s h a r e o v e r a l l samp le p e r i ­

o d s . S e p a r a t e s c a l i n g s a r e computed f o r a c c o u n t i n g and marke t d a t a . 
9 

Two o t h e r changes d e s e r v e m e n t i o n . We no ted i n some t e s t s done 

a f t e r p u b l i c a t i o n o f the 1988 s t u d y t h a t median r e s u l t s (based on 100 s i m u l a ­

t i o n s ) o c c a s i o n a l l y v a r i e d f rom one expe r imen t to a n o t h e r . In t he p r e s e n t 

work a l l s i m u l a t i o n s a r e run 1,000 t imes pe r e x p e r i m e n t , and t h i s seems t o 

have s o l v e d the i n s t a b i l i t y p r o b l e m . 

A l s o , i n t he 1988 s t u d y , merger r e s u l t s f o r B H C - r e a l e s t a t e d e v e l o p ­

ment c o m b i n a t i o n s were i n c o r r e c t l y r e p o r t e d as r e s u l t s f o r B H C - o t h e r r e a l 

e s t a t e c o m b i n a t i o n s , and v i c e - v e r s a . T h i s t r a n s p o s i t i o n was ( f o r t u n a t e l y ) 

ben ign i n terms o f c o n c l u s i o n s s i n c e bo th a r e r e l a t i v e l y h i g h - r i s k c o m b i n a ­

t i o n s . The c o r r e c t numbers a r e shown i n T a b l e 2 . 

' °The r e a d e r may obse rve t h a t i n F i g u r e s 1 and 2 , the Z v a l u e a t t he 

v e r t i c a l a x i s i s no t e x a c t l y the same f o r each i n d u s t r y c o m b i n a t i o n , no r i s i t 
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e x a c t l y e q u a l to the median Z - s c o r e f o r the unmerged, 1 4 6 - f i r m , BHC i n d u s t r y 

r e p o r t e d i n T a b l e 1. There a r e two e x p l a n a t i o n s . F i r s t , t h i s Z - s c o r e i s t h e 

median o f 1,000 randomly s e l e c t e d BHCs, and not t h a t o f the 146 BHCs, each 

be i ng r e p r e s e n t e d o n c e . S e c o n d , our methodology r e q u i r e s t h a t merged f i r m s 

have a t l e a s t 5 y e a r s o f d a t a ; t h e r e f o r e , some c o m b i n a t i o n s a r e s i m p l y no t 

a d m i s s i b l e . Wi th N s e t a t z e r o , the r e s u l t i n g (merged) sample o f 1,000 BHCs 

has c h a r a c t e r i s t i c s wh ich a r e s l i g h t l y d i f f e r e n t t han t h a t o f t he 1 4 6 - f i r m BHC 

samp le . For the same r e a s o n s we s h o u l d no t expec t t he Z v a l u e s , a t t he p o i n t 

where t he s h a r e o f nonbank a s s e t s i s 100 p e r c e n t , t o e x a c t l y e q u a l t he 

Z - s c o r e s o f the unmerged nonbank i n d u s t r i e s . 

l l I n a l l c a s e s but o n e , the median Z - s c o r e f rom the p r e v i o u s s t u d y 

( i n d i c a t e d by the d o t s ) i s v e r y c l o s e to the one i n t h i s s t u d y . The e x c e p t i o n 

i s mergers between BHCs and p r o p e r t y and c a s u a l t y i n s u r e r s . The " t r u e " median 

Z - s c o r e (about 29) f o r t h a t c o m b i n a t i o n appea rs t o be h i g h e r t han p r e v i o u s l y 

r e p o r t e d ( 2 5 . 3 ) . For t h a t one p a i r o f i n d u s t r i e s , i t a p p e a r s t h a t r e s u l t s a r e 

s e n s i t i v e t o t he number o f r e p l i c a t i o n s . N o n e t h e l e s s , t he change i s no t l a r g e 

enough to a l t e r any c o n c l u s i o n . 

1 2 W i t h the market d a t a , some Z - s c o r e s f o r t h e s e t h r e e c o m b i n a t i o n s 

a r e as f o l l o w s 

Approx ima te 
Z - s c o r e P e r c e n t o f Nonbank 

Comb ina t i on a t ^00% Maximum A s s e t s R e s u l t i n g 
o f F i r m s : BHC A s s e t s Z - s c o r e i n Maximum Z - s c o r e 

BHC - S e c u r i t i e s 4 . 0 7 4 .22 2% 

BHC - O the r Rea l E s t a t e 3 .76 3 .82 ]% 

BHC - R e a l E s t a t e D e v e l . 4 . 0 9 4 . 1 5 I f 
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O b v i o u s l y , we c o u l d run a much l a r g e r number o f s i m u l a t i o n s f o r each o f t h e s e 

t h r e e c o m b i n a t i o n s , d o i n g a t i g h t e r g r i d s e a r c h w i t h p o r t f o l i o w e i g h t s n e a r 

z e r o (nonbank s h a r e ) . And by d o i n g s o , we c o u l d t h e o r e t i c a l l y " p i n p o i n t " the 

e x a c t maxima. Tha t e x e r c i s e , however , wou ld i m p l y a deg ree o f p r e c i s i o n 

unwar ran ted by ou r me thodo logy . About a l l we can say i s t h a t f o r t h e s e com­

b i n a t i o n s o f i n d u s t r i e s , r i s k i s m i n i m i z e d by a nonbank s h a r e o f a s s e t s t h a t 

i s " c l o s e to z e r o . " 
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T a b l e 1 

R i s k and R e t u r n C h a r a c t e r i s t i c s o f the Sample F i rms 

Median P r o f i t a b i l i t y Med ian R i s k 

A c c o u n t i n g M a r k e t A c c o u n t i n g Marke t Number 

I n d u s t r y R ? Z z m B e t a 2 

o f F i r m s 
i n Sample 

P r o p e r t y / C a s u a l t y 
I n s u r a n c e 15 .8? 2 4 . 6 4 . 1 2 0 .57 15 

L i f e I n s u r a n c e 12 .8? 14 .6? 3 6 . 8 3.91 0 .76 30 

I n s u r a n c e Agen t / 
B r o k e r 20.0? 10.2? 16.0 4 .04 0.31 5 

S e c u r i t i e s 16 .5? 2 8 . 7 ? 13.3 1.95 1.69 11 

Other R e a l E s t a t e 0 .7? 15 .5? 13.0 1.89 1.40 11 

R e a l E s t a t e 
Development 10.0? 20 .1? 8 . 7 1.74 1.77 31 

BHC 13.1? 15.6? 4 3 . 4 3.92 0 .83 146 

T a b l e 2 

Med ian Z - s c o r e s f o r H y p o t h e t i c a l Merge rs » 

A c c o u n t i n g Marke t Median A c c o u n t i n g 
1 BHC Merged w i t h Nonbank S h a r e o f 

1 f i r m f r om : Median Z Median Z m Pos tmerger A s s e t s 

P r o p e r t y / C a s u a l t y 

I n s u r a n c e " 2 5 . 3 5 .14 38? 

L i f e I n s u r a n c e 4 9 . 3 4 . 6 5 29? 

I n s u r a n c e A g e n t / B r o k e r 3 3 . 3 5 . 4 7 9? 

S e c u r i t i e s 24 .9 3 .28 21? 

Other R e a l E s t a t e 2 8 . 8 3 .60 6? 

R e a l E s t a t e Development 37 .9 3-98 3? 

BHC A l o n e (Sample Median) 43 .4 3 .92 0? 

2 The sample p e r i o d spans 1971-1984. 
3 B e t a c o e f f i c i e n t o f a f i r m ' s common s t o c k . 

Based on 100 s i m u l a t i o n s per i n d u s t r y p a i r . 

S o u r c e : S t a n d a r d and P o o r ' s Compustat S e r v i c e s , I n c . 
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Figure 1 
Merger Simulations: Accounting Z-Scores 
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Figure 2 
Merger Simulations: Market Z-Scores 
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