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RIVAL STOCK PRICE REACTIONS TO 

LARGE BHC ACQUISITION ANNOUNCEMENTS: 

EVIDENCE OF LINKED OLIGOPOLY? 

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

I n  r e c e n t  y e a r s ,  t h e  number o f  i n t r a -  and i n t e r s t a t e  bank h o l d i n g  company 

(BHC) mergers  and a c q u i s i t i o n s  has i n c r e a s e d  d r a m a t i c a l l y .  For  t h e  most p a r t ,  

t h e s e  have been marke t  e x t e n s i o n  merge rs ,  and have had l i t t l e  o r  no impac t  on 

l o c a l  m a r k e t  c o n c e n t r a t i o n .  N e v e r t h e l e s s ,  many o b s e r v e r s  have v o i c e d  conce rn  

o v e r  t h e  c o m p e t i t i v e  consequences o f  t h i s  t r e n d  toward  g e o g r a p h i c a l  

d i v e r s i f i c a t i o n  and agg rega te  c o n c e n t r a t i o n .  T h i s  paper  examines one o f  t h e  

more p r o m i n e n t  o f  t hese  concerns -- l i n k e d  o l i g o p o l y .  I n  p a r t i c u l a r ,  i t  

add resses  t h e  q u e s t i o n :  do m u l t i m a r k e t  c o n t a c t s  among g e o g r a p h i c a l l y  

d i v e r s i f i e d  bank h o l d i n g  companies a d v e r s e l y  a f f e c t  c o m p e t i t i o n ?  T h i s  

q u e s t i o n  i s  p a r t i c u l a r l y  r e l e v a n t  t o  t h e  b a n k i n g  i n d u s t r y  t o d a y  because l i n k e d  

o l i g o p o l y  i s  one o f  t h e  economic arguments f r e q u e n t l y  used t o  j u s t i f y  e x i s t i n g  

b a r r i e r s  t o  i n t e r s t a t e  bank ing .  

The l i n k e d  o l i g o p o l y  h y p o t h e s i s  h o l d s  t h a t  i n c r e a s e d  m u l t i m a r k e t  c o n t a c t  

among g e o g r a p h i c a l l y  d i v e r s i f i e d  bank h o l d i n g  companies may l e a d  t o  a  

l e s s e n i n g  o f  l o c a l  marke t  c o m p e t i t i o n .  A c c o r d i n g  t o  t h e  t h e o r y ,  BHCs 

o p e r a t i n g  i n  s e v e r a l  d i f f e r e n t  g e o g r a p h i c a l  marke ts  a r e  l i k e l y  t o  shy away 

f r o m  v i g o r o u s  c o m p e t i t i o n  i n  l o c a l  m a r k e t s  o u t  o f  f e a r  t h a t  t h e i r  r i v a l s  w i l l  

http://clevelandfed.org/research/workpaper
Best available copy



r e t a l i a t e  i n  o t h e r  marke ts ,  p a r t i c u l a r l y  marke ts  i n  wh ich  t h e y  p e r c e i v e  

themselves  as b e i n g  more v u l n e r a b l e .  Compet ing f i r m s  i n  t h i s  e n v i r o n m e n t ,  i t  

i s  argued,  w i l l  deve lop  a  more b e n i g n ,  " l i v e  and l e t  l i v e "  a t t i t u d e  toward  one 

a n o t h e r .  T h i s  b e h a v i o r  -- a l s o  known as mutua l  f o r b e a r a n c e  -- i s  seen as an 

o u t g r o w t h  o f  r i v a l  f i r m s '  r e c o g n i t i o n  o f  a  mutua l  i n te rdependence  a c r o s s  

m a r k e t s . '  I n  t h i s  way, t hen ,  t h e  l i n k e d  o l i g o p o l y  h y p o t h e s i s  p r e d i c t s  t h a t ,  

as l a r g e  BHCs come t o  meet each o t h e r  i n  p r o g r e s s i v e l y  more m a r k e t s ,  

c o m p e t i t i o n  i n  l o c a l  marke ts  w i  11 s u f f e r .  

A l e s s e n i n g  o f  c o m p e t i t i o n ,  however,  i s  j u s t  one o f  s e v e r a l  p o s s i b l e  

outcomes o f  i n c r e a s e d  m u l t i m a r k e t  c o n t a c t .  Solomon [121,  f o r  example, 

suggested t h a t  i n c r e a s e d  m u l t i m a r k e t  c o n t a c t  among BHCs c o u l d  a l s o  l e a d  t o  an 

i n c r e a s e  i n  c o m p e t i t i o n .  Thus, i n  examin ing  t h e  c o m p e t i t i v e  e f f e c t s  o f  

m u l t i m a r k e t  c o n t a c t  among BHCs, one i s  p r e s e n t e d  w i t h  t h e  p o s s i b i l i t y  o f  two 

ex t reme outcomes -- i n c r e a s e d  c o m p e t i t i o n  on  t h e  one hand and reduced  

c o m p e t i t i o n  r e s u l t i n g  f r o m  l i n k e d  o l i g o p o l y  on  t h e  o t h e r .  

I t  was n o t  u n t i l  t h e  l a t e  1970s t h a t  r e s e a r c h e r s  began t o  e m p i r i c a l l y  

i n v e s t i g a t e  l i n k e d  o l i g o p o l y  and t h e  c o m p e t i t i v e  consequences o f  i n c r e a s e d  

m u l t i p l e  marke t  c o n t a c t  among compe t ing  f i r m s .  R e l a t i v e l y  l i t t l e  e m p i r i c a l  

wo rk  has been done t o  d a t e .  Much o f  i t  has f o c u s e d  on g e o g r a p h i c a l  

d i v e r s i f i c a t i o n  i n  t h e  b a n k i n g  i n d u s t r y .  Most  s t u d i e s  have employed t h e  

s t a n d a r d  s t ruc tu re- per fo rmance  pa rad igm o f  i n d u s t r i a l  o r g a n i z a t i o n  t o  t e s t  t h e  

c o m p e t i t i v e  impac t  o f  i n c r e a s i n g  i n t e r m a r k e t  l i n k a g e s .  They have used e i t h e r  

a c c o u n t i n g  measures o f  p r o f i t s ,  e x p r e s s i o n s  o f  m a r k e t  r i v a l r y  o r  some o t h e r  

pe r fo rmance  measure as dependent  v a r i a b l e s  and v a r i o u s  measures o f  m u l t i m a r k e t  

c o n t a c t  as independent  v a r i a b l e s ,  c o n t r o l l i n g  f o r  o t h e r  f a c t o r s  l i k e l y  t o  

a f f e c t  per fo rmance,  such as m a r k e t  c o n c e n t r a t i o n  and g rowth .  So f a r ,  r e s u l t s  

have  been mixed:  some o f  t h e  e a r l y  r e s e a r c h  suggested an 

http://clevelandfed.org/research/workpaper
Best available copy



a n t i - c o m p e t i t i v e  e f f e c t  c o n s i s t e n t  w i t h  l i n k e d  o l i g o p o l y ,  w h i l e  o t h e r s  have 

s u p p o r t e d  t h e  e x i s t e n c e  o f  a  p r o - c o m p e t i t i v e  e f f e c t  o r  o f  no  e f f e c t  a t  

a l l . '  I n  v i e w  o f  t h e  mixed r e s u l t s  and t h e  p a u c i t y  o f  s t u d i e s ,  t h e  

e m p i r i c a l  l i t e r a t u r e  has n o t  been a b l e  t o  c o n v i n c i n g l y  v e r i f y  o r  d i s m i s s  t h e  

l i n k e d  o l i g o p o l y  h y p o t h e s i s .  

11.  THE EVENT-STUDY APPROACH 

I n  t h i s  pape r ,  a  somewhat d i f f e r e n t  approach was used t o  examine t h e  

c o m p e t i t i v e  e f f e c t  o f  i n c r e a s i n g  m u l t i m a r k e t  l i n k s  among l a r g e  BHCs. An 

e v e n t - s t u d y  f ramework  s i m i l a r  t o  t h a t  used by Eckbo ( 3 )  was u t i l i z e d  t o  

g e n e r a t e  market- based e s t i m a t e s  o f  t h e  c o m p e t i t i v e  i m p a c t  o f  l a r g e ,  i n t r a s t a t e  

BHC a c q u i s i t i o n s  on  r i v a l  h o l d i n g  company s t o c k  r e t u r n s .  The n a t u r e  o f  t h e  

r e l a t i o n s h i p  between s t o c k  r e t u r n s  and m u l t i m a r k e t  l i n k s  was t h e n  examined.  

By r e l y i n g  on  market- based s t o c k  p r i c e  d a t a  r a t h e r  t h a n  a c c o u n t i n g  measures,  

some o f  t h e  concep tua l  and p r a c t i c a l  d i f f i c u l t i e s  a s s o c i a t e d  w i t h  a c c o u n t i n g  

measures o f  m a r k e t  per fo rmance were c i r cumven ted .  T h i s  approach presumes t h a t  

e q u i t y  marke ts  a r e  e f f i c i e n t ,  t h a t  i s ,  t h a t  a l l  a v a i l a b l e  i n f o r m a t i o n  r e l a t i n g  

t o  a  g i v e n  f i r m ' s  p r o f i t a b i l i t y  i s  r e f l e c t e d  r e l a t i v e l y  q u i c k l y  i n  s t o c k  

m a r k e t  r e t u r n s .  Ano the r  i m p l i c i t  assumpt ion  i s  t h a t  g e o g r a p h i c a l l y  

d i v e r s i f i e d  BHCs o p e r a t e  s u b s i d i a r y  u n i t s  as p a r t  o f  an i n t e g r a t e d  e n t i t y .  

A c c o r d i n g  t o  e v e n t- s t u d y  l i t e r a t u r e ,  abnormal s t o c k  r e t u r n s  around merger  

announcements p r o v i d e  i n f o r m a t i o n  on s h a r e h o l d e r s '  e x p e c t a t i o n s  o f  t h e  

p roposed  m e r g e r ' s  impac t  on revenue  and c o s t  c o n d i t i o n s ,  and t h e r e f o r e  

p r o f i t s ,  o f  b o t h  t h e  a c q u i r i n g  f i r m  and r i v a l  f i r m s  o p e r a t i n g  i n  t h e  same 

i n d u s t r y .  P o s i t i v e  abnormal r e t u r n s  i n d i c a t e  an i n c r e a s e  i n  t h e  expec ted  

s p r e a d  between revenues and c o s t s ,  w h i l e  n e g a t i v e  r e t u r n s  i n d i c a t e  an e x p e c t e d  
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d e c l i n e .  I n  e f f i c i e n t  m a r k e t s ,  moreover,  t h e  e s t i m a t e d  impac t  o f  a  p a r t i c u l a r  

e v e n t  on  t h e  f u t u r e  p r o f i t a b i l i t y  o f  a  g i v e n  f i r m  s h o u l d  be r e f l e c t e d  

r e l a t i v e l y  q u i c k l y  i n  i t s  s t o c k  r e t u r n s .  

By f o l l o w i n g  t h e  pa rad igm used by Eckbo ( 3 > ,  abnormal s t o c k  r e t u r n s  

a c c r u i n g  t o  r i v a l s  a round  a c q u i s i t i o n  da tes  can be examined f o r  i n f o r m a t i o n  on 

whether  o r  n o t  i n v e s t o r s  expec ted  t h e  mergers t o  g e n e r a t e  c o l l u s i v e ,  

a n t i - c o m p e t i t i v e  e f f e c t s .  I f  a  merger i s  p r o- c o m p e t i t i v e ,  p r o v i d i n g  t h e  

a c q u i r e r  w i t h  a  c o s t  advantage,  r i v a l  BHCs' f u t u r e  p r o f i t s  shou ld  be dampened 

and r i v a l  abnormal r e t u r n s  s h o u l d  be n e g a t i v e .  If, on t h e  o t h e r  hand, a  g i v e n  

merger  w i l l  have an a n t i - c o m p e t i t i v e  e f f e c t  -- t h a t  i s ,  i t  c r e a t e s  a  c o l l u s i v e  

env i ronmen t  -- r i v a l  f i r m s  may be expected t o  e a r n  i n c r e a s e d  p r o f i t s .  T h i s ,  

i n  t u r n ,  shou ld  be r e f l e c t e d  i n  p o s i t i v e  abnormal r e t u r n s  a c c r u i n g  t o  r i v a l s  

a round t h e  announcement d a t e .  T h i s  p r o v i d e s  t h e  necessa ry  c o n d i t i o n  f o r  an 

a n t i - c o m p e t i t i v e  l i n k e d  o l i g o p o l y  e f f e c t  -- p o s i t i v e  abnormal r e t u r n s  a c c r u i n g  

t o  r i v a l  BHCs around merger   announcement^.^ 

I n  t h i s  pape r ,  abnormal  r e t u r n s  o f  r i v a l  BHCs around l a r g e  BHC merger 

announcements were e s t i m a t e d  and cumula ted i n  a  na r row  i n t e r v a l  a round t h e  

announcement d a t e  i n  o r d e r  t o  i s o l a t e  t h e  impac t  o f  t h e  merger announcement on 

t h e  expec ted  p r o f i t a b i l i t y  o f  r i v a l  BHCs. Cumu la t i ve  abnormal r e t u r n s  o f  

r i v a l  BHCs were t h e n  r e l a t e d  t o  changes i n  i n t e r m a r k e t  l i n k a g e  measures 

s i m i l a r  t o  t hose  used b y  p r e v i o u s  r e s e a r c h e r s .  I f  l i n k e d  o l i g o p o l y  i n  f a c t  

e x i s t s ,  and i f  i n c r e a s e s  i n  m u l t i m a r k e t  l i n k s  between BHCs a d v e r s e l y  a f f e c t  

c o m p e t i t i o n ,  merger announcements t h a t  would i n c r e a s e  t h e  number o f  

m u l t i m a r k e t  l i n k a g e s  between dominant  BHCs shou ld  prompt  s h a r e h o l d e r s  t o  

r e v i s e  upward t h e i r  e x p e c t a t i o n s  o f  r i v a l  BHC p r o f i t a b i l i t y .  T h i s ,  i n  t u r n ,  

s h o u l d  be r e f l e c t e d  i n  p o s i t i v e  abnormal s t o c k  r e t u r n s  a c c r u i n g  t o  r i v a l  

BHCs. L a r g e r  i n c r e a s e s  i n  l i n k s ,  moreover,  s h o u l d  be a s s o c i a t e d  w i t h  h i g h e r  

p o s i t i v e  abnormal r e t u r n s .  
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111. Sample and Methodo logy  

Sampl e  

The sample i s  nonrandom. The s t a t e s  examined were t h o s e  where a  

r e l a t i v e l y  l a r g e  number o f  s i z a b l e  BHC a c q u i s i t i o n s  had t a k e n  p l a c e  i n  r e c e n t  

y e a r s .  S t a t e s  t h a t  had r e c e n t l y  changed t h e i r  i n t r a s t a t e  o r  i n t e r s t a t e  

b r a n c h i n g  l aw  i n  any m a t e r i a l  way were e x c l u d e d .  The f i n a l  sample was drawn 

f rom s i x  s t a t e s :  O h i o ,  W iscons in ,  New Je rsey ,  M i s s o u r i ,  Texas and M i c h i g a n .  

The dominant  r i v a l s  i n  each o f  t h e s e  s t a t e s  were d e f i n e d  t o  be a t  l e a s t  t h e  

f i v e  l a r g e s t  BHC's headquar te red  t h e r e  ( a l l  w i t h  t o t a l  a s s e t s  i n  excess o f  $1 

b i l l i o n ) .  Seve ra l  o t h e r  l a r g e  BHC's were i n c l u d e d  i n  s t a t e s  where t h e y  

e x i s t e d .  T h i s  p r o c e s s  y i e l d e d  a  t o t a l  o f  39 r i v a l s  -- 8 i n  Oh io ,  5 i n  

W iscons in ,  6 i n  New J e r s e y ,  7 i n  M i s s o u r i ,  7 i n  Texas and 6 i n  M i c h i g a n .  I n  

each o f  t h e s e  s t a t e s ,  a l l  r i v a l  a c q u i s i t i o n s  o f  b a n k i n g  o r g a n i z a t i o n s  l a r g e r  

t h a n  $250 m i l l i o n  i n  t o t a l  a s s e t s  t h a t  t o o k  p l a c e  s i n c e  1980 were t h e n  

i d e n t i f i e d .  T h i s  p roduced a  t o t a l  o f  55 a c q u i s i t i o n s  f o r  a n a l y s i s  -- 8 i n  

Oh io ,  7 i n  W iscons in ,  9  i n  New J e r s e y ,  20 i n  Texas, 5 i n  M i s s o u r i ,  and 6 i n  

M i c h i g a n .  The Wal l  S t r e e t  J o u r n a l  and Amer ican Banker I ndexes  were used t o  

i d e n t i f y  t h e  c a l e n d a r  d a t e s  on  wh ich  each o f  t h e  a c q u i s i t i o n s  was announced. 

Thus, announcement d a t e s ,  r a t h e r  t h a n  e f f e c t i v e  d a t e s ,  were used as e v e n t  

d a t e s .  

Met hod0 1 ogy 

The r e l a t i o n s h i p  between r i v a l  c u m u l a t i v e  abnormal r e t u r n s  (CARS) a round  

a c q u i s i t i o n  d a t e s ,  and m u l t i m a r k e t  l i n k a g e s  among dominant  f i r m s ,  was 

i n v e s t i g a t e d  i n  two  a l t e r n a t e  ways. F i r s t ,  f o l l o w i n g  t h e  p rocedure  employed 

by  Eckbo ( 3 > ,  t h e  r i v a l  BHC's f o r  each a c q u i s i t i o n  were p o o l e d  i n t o  e q u a l l y  
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we igh ted  p o r t f o l i o s  and t h e  r e l a t i o n s h i p  between c u m u l a t i v e  abnormal r e t u r n s  

f o r  t h e  r i v a l  p o r t f o l i o s  and agg rega te  l i n k a g e  measures was e x p l o r e d .  The 

agg rega te  l i n k a g e  measures t a k e  o n l y  l i n k a g e s  between t h e  t o p  t h r e e  BHC's i n  

t h e  s t a t e  i n t o  a c c o u n t  and so change o n l y  when one o f  t hese  f i r m s  i s  i n v o l v e d  

i n  a  merger .  I f  l a r g e  BHC i n t r a s t a t e  a c q u i s i t i o n s  f a c i l i t a t e  c o l l u s i o n ,  t h e  

b u l k  o f  t h e s e  CAR measures s h o u l d  be p o s i t i v e ,  as s h o u l d  t h e  c r o s s - s e c t i o n a l  

average o f  t h e s e  measures (CAAR). F u r t h e r ,  i f  t h e  l i n k e d  o l i g o p o l y  t h e o r y  i s  

c o r r e c t ,  t h e  p o s i t i v e  CAR measures shou ld  be l a r g e r  f o r  a c q u i s i t i o n s  t h a t  

i n c r e a s e  t h e  l i n k a g e s  between t h e  dominant  f i r m s ,  o r  agg rega te  l i n k s ,  t h a n  f o r  

a c q u i s i t i o n s  wh ich  l e a v e  these  l i n k a g e s  unchanged. 

However, l o o k i n g  o n l y  a t  t h e  r e l a t i o n s h i p  between r e t u r n s  t o  p o r t f o l i o s  o f  

r i v a l s  and a g g r e g a t e  l i n k s  may n o t  be t h e  b e s t  way t o  i n v e s t i g a t e  t h e  l i n k e d  

o l i g o p o l y  h y p o t h e s i s .  These a c q u i s i t i o n s  d i f f e r  i n  a  number o f  r e s p e c t s  -- 

t h e  s i z e  o f  t h e  a c q u i r e d  i n s t i t u t i o n ,  t h e  y e a r  i t  t o o k  p l a c e ,  t h e  s t a t e  i n  

wh ich  i t  o c c u r r e d ,  t h e  impac t  on  t h e  e x i s t i n g  l i n k a g e  p a t t e r n ,  t h e  e x i s t i n g  

l i n k  p a t t e r n ,  e t c .  Thus, i t  m i g h t  n o t  be i n f o r m a t i v e  o r  a p p r o p r i a t e  t o  

examine t h e s e  a c q u i s i t i o n s  t o g e t h e r  as a  g roup .  More i m p o r t a n t l y ,  i f  one 

examines o n l y  p o r t f o l i o  r e t u r n s ,  i t  i s  n o t  p o s s i b l e  t o  g a i n  i n s i g h t  i n t o  t h e  

d i s t r i b u t i o n  o f  s t o c k  p r i c e  responses a c r o s s  r i v a l s .  T h i s  makes i t  d i f f i c u l t  

t o  de te rm ine  whether  t h e  responses obse rved  a r e  r e l a t e d  t o  l i n k a g e  changes o r  

i f  t h e y  a r e  due t o  o t h e r  f a c t o r s  (such as t a k e o v e r  s p e c u l a t i o n ) .  

I n  any i n v e s t i g a t i o n  o f  t h e  l i n k e d  o l i g o p o l y  h y p o t h e s i s ,  s p e c i f i c a t i o n  o f  

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

i n s i g h t  on how t h i s  shou ld  be done. O b v i o u s l y ,  t h e  impac t  o f  any a c q u i s i t i o n  

on  t h e  1  i nkage  s t r u c t u r e  i n  any s t a t e  depends on  t h e  i d e n t i t y  o f  t h e  a c q u i r i n g  

f i r m ,  on t h e  c h a r a c t e r i s t i c s  o f  t h e  a c q u i r e d  i n s t i t u t i o n ,  and on how one 

chooses t o  measure l i n k a g e s .  I t  i s  p o s s i b l e  t h a t  l a r g e  f i r m s  o t h e r  t h a n  t h e  

t o p  two o r  
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t h r e e  i n  any s t a t e  c o u l d  be c o n s i d e r e d  " dominan t "  and t h a t  changes i n  l i n k a g e s  

due t o  mergers  i n v o l v i n g  t h e s e  f i r m s  c o u l d  i m p a c t  c o m p e t i t i o n .  The re fo re ,  t h e  

r e l a t i o n s h i p  between t h e  abnormal s t o c k  p r i c e  response o f  each r i v a l  and i t s  

l i n k a g e s  w i t h  t h e  a c q u i r i n g  i n s t i t u t i o n  b e f o r e  and a f t e r  a c q u i s i t i o n  was a l s o  

i n v e s t i g a t e d .  

I f  t h e  mu tua l  f o r b e a r a n c e  h y p o t h e s i s  i s  c o r r e c t ,  r i v a i  abnormal s t o c k  

r e t u r n s  s h o u l d  be p o s i t i v e l y  r e l a t e d  t o  changes i n  t h e  number o f  such l i n k s .  

However, t h e  c o m p e t i t i v e  impac t  o f  a  g i v e n  i n c r e a s e  i n  l i n k s  r e a l i s t i c a l l y  

shou ld  depend on  t h e  l e v e l  o f  l i n k a g e s  p r e v a i l i n g  p r i o r  t o  t h e  a c q u i s i t i o n  

announcement as w e l l .  A c r i t i c a l  o r  t h r e s h o l d  l e v e l  o f  l i n k a g e s  m i g h t  e x i s t ;  

i n c r e a s e s  i n  l i n k a g e s  m i g h t  r e s u l t  i n  r e c o g n i t i o n  o f  mutua l  i n te rdependence  

o n l y  when l i n k s  i n c r e a s e  above t h i s  l e v e l .  Thus, t h e  r e l a t i o n s h i p  between 

each r i v a l ' s  abnormal r e t u r n s ,  a  l i n k a g e  change v a r i a b l e ,  and an i n t e r a c t i o n  

v a r i a b l e  -- t h e  p r o d u c t  o f  t h e  change and t h e  p r e - a c q u i s i t i o n  l i n k a g e  l e v e l  -- 

was a l s o  i n v e s t i g a t e d .  The mutua l  f o r b e a r a n c e  h y p o t h e s i s  suggests t h a t  b o t h  

t h e  l i n k a g e  change v a r i a b l e  and t h e  i n t e r a c t i o n  tern1 s h o u l d  be p o s i t i v e l y  

r e l a t e d  t o  r i v a l  CAR'S, c e t .  p a r .  

A k e y  p r e s u m p t i o n  i n  b o t h  approaches i s  t h a t  t h e  r i v a l  s t o c k  p r i c e  

r e a c t i o n s  a r e  n o t  a t t r i b u t a b l e  t o  i n c r e a s e s  i n  c o n c e n t r a t i o n  w i t h i n  m a r k e t s  

and t h e  c r e a t i o n  o f  h o r i z o n t a l  marke t  power.  There were s e v e r a l  reasons  f o r  

t h i s  v i e w .  F i r s t ,  t h e  sample was r e s t r i c t e d  t o  BHC merger announcements, 

wh ich  must  be approved by t h e  Federa l  Reserve.  A s  a  r e s u l t ,  merger p r o p o s a l s  

t h a t  wou ld  s u b s t a n t i a l l y  i n c r e a s e  l o c a l  m a r k e t  c o n c e n t r a t i o n  s h o u l d  be 

screened o u t .  I n  f a c t ,  t h i s  p roved  c o r r e c t .  Very  few  o f  t h e  e v e n t s  i n  t h e  

sample r e s u l t e d  i n  any m a t e r i a l  i n c r e a s e  i n  l o c a l  m a r k e t  c o n c e n t r a t i o n .  O f  

t h e  55 mergers  i n  t h e  sample, t h e r e  were o n l y  e i g h t  i n  wh ich  t h e  t h r e e - f i r m  

c o n c e n t r a t i o n  r a t i o  (CR3) i n c r e a s e d  by  f i v e  or more pe rcen tage  p o i n t s  i n  any 

one 
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SMSA and o n l y  n i n e  i n  wh ich  t h e  CR3 i n c r e a s e d  by a  s i m i l a r  amount i n  any one 

c o u n t y .  I n  a d d i t i o n ,  t h e  i m p a c t  o f  changes i n  l o c a l  marke t  c o n c e n t r a t i o n  on  

r i v a l  s t o c k  p r i c e  r e a c t i o n s  was i n v e s t i g a t e d  e m p i r i c a l l y .  No d i s c e r n i b l e  

e f f e c t  was e v i d e n t .  

C a l c u l a t i o n  o f  Abnormal Re tu rns  

A f t e r  t h e  merger announcement d a t e s  were i d e n t i f i e d ,  d a i l y  s t o c k  p r i c e  

d a t a  f o r  each r i v a l  and a l s o  f o r  t h e  Standard  and P o o r ' s  500 and OTC bank 

s t o c k  i ndexes  were o b t a i n e d  f r o m  t h e  DRI s t o c k  p r i c e  database.  These d a t a  

were used t o  c o n s t r u c t  c o n t i n u o u s l y  compounded d a i l y  r e t u r n  s e r i e s ,  wh ich  i n  

t u r n  were used t o  gene ra te  t h e  abnormal  r e t u r n s  f o r  each r i v a l  and e q u a l l y  

w e i g h t e d  p o r t f o l i o  o f  r i v a l s  a round each a c q u i s i t i o n  d a t e .  

The s p e c i f i c  p rocedure  was as f o l l o w s .  A  t w o- f a c t o r  marke t  model was 

e s t i m a t e d  f o r  each r i v a l  and p o r t f o l i o  o f  r i v a l s  f o r  each a c q u i s i t i o n  d a t e  

u s i n g  OLS." The t w o- f a c t o r  v e r s i o n  was employed t o  c o n t r o l  f o r  any i n d u s t r y  

e f f e c t  i m p a c t i n g  bank r e t u r n s  o v e r  t h i s  i n t e r v a l .  I t  had t h e  f o l l o w i n g  

g e n e r a l  f o rm:  

where R , , ,  = c o n t i n u o u s l y  compounded d a i l y  s t o c k  

r e t u r n  f o r  t h e  i t h  r i v a l  o r  i t h  

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

RMt  = t h e  c o n t i n u o u s l y  compounded d a i l y  

r e t u r n  on  t h e  S&P500 index  
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RB, = t h e  c o n t i n u o u s l y  compounded d a i l y  

r e t u r n  on  t h e  OTC bank s t o c k  i n d e x  

e , , t  = a  random e r r o r  t e r m  w i t h  s t a n d a r d  

p r o p e r t i e s  

A , ,  B l V i  and B,,, a r e  r e g r e s s i o n  

c o e f f i c i e n t s  t o  be e s t i m a t e d  

T h i s  model was e s t i m a t e d  u s i n g  r e t u r n s  b e g i n n i n g  one y e a r  b e f o r e  and e n d i n g  

120 days p r i o r  t o  t h e  a c q u i s i t i o n  announcement d a t e .  P r e d i c t e d  r e t u r n s  

g e n e r a t e d  u s i n g  t h i s  e q u a t i o n  and a c t u a l  i n d e x  r e t u r n s  on  days s u r r o u n d i n g  t h e  

a c q u i s i t i o n  announcement o r  e v e n t  d a t e  a r e  d e f i n e d  t o  be normal  r e t u r n s  f o r  

each r i v a l  o r  t h e  p o r t f o l i o  o f  r i v a l s .  The d i f f e r e n c e  between t h e  p r e d i c t e d  

r e t u r n  on  any day and t h e  a c t u a l  r e t u r n  i s  d e f i n e d  t o  be t h e  abnormal  r e t u r n  

t h a t  i s  p resumably  due t o  t h e  r i v a l  a c q u i s i t i o n  announcement. These abnormal 

r e t u r n s  a r e  t h e n  summed o v e r  n a r r o w  i n t e r v a l s  a round t h e  a c q u i s i t i o n  

announcement d a t e  t o  produce c u m u l a t i v e  abnormal r e t u r n  measures t h a t  a r e  t h e  

f o c u s  o f  t h e  a n a l y ~ i s . ~  

L i  nkage Measures 

Numerous l i n k a g e  measures, s i m i l a r  t o  those  used i n  p r e v i o u s  s t u d i e s ,  were 

c o n s t r u c t e d .  For  each a c q u i s i t i o n ,  t h e  l i n k a g e  measures were c a l c u l a t e d  u s i n g  

d a t a  f r o m  t h e  Summary o f  D e p o s i t  r e p o r t  c l o s e s t  t o  t h a t  a c q u i s i t i o n  d a t e .  

B o t h  agg rega te  l i n k a g e  measures and l i n k a g e  measures o f  each r i v a l  w i t h  each 

a c q u i r i n g  f i r m  were c r e a t e d .  Fo r  some measures, r i v a l  r a n k i n g s  were 

c o n s i d e r e d  as w e l l .  F o r  example,  for c e r t a i n  measures, a  l i n k  was o n l y  

presumed t o  e x i s t  i f  b o t h  t h e  a c q u i r i n g  and r i v a l  f i r m s  were i n  t h e  t o p  t h r e e  

i n  a  g i v e n  geograph ic  u n i t ,  i f  b o t h  were i n  t h e  t o p  f i v e  o r  where e i t h e r  was 
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i n  t h e  t o p  f i v e .  The l i n k a g e  measures were d e f i n e d  u s i n g  t h r e e  a l t e r n a t i v e  

geograph ic  bases:  c o u n t i e s ,  SMSAs and, t o  c r u d e l y  a p p r o x i m a t e  b a n k i n g  m a r k e t s ,  

SMSAs and r u r a l  c o u n t i e s .  Measures were a l s o  c o n s t r u c t e d  where a  presence was 

presumed t o  e x i s t  as t h e  r e s u l t  o f  an announced, b u t  as y e t  uncomple ted,  

a c q u i s i t i o n .  S i n c e  t h e  c o m p e t i t i v e  impac ts  o f  t h e  a c q u i s i t i o n s  a r e  presumed 

t o  be r e f l e c t e d  i n  i n v e s t o r  e x p e c t a t i o n s  o f  changes i n  f u t u r e  p r o f i t s ,  and 

s i n c e  t h e  a c q u i s i t i o n  announcements a r e  c l u s t e r e d  t o  some e x t e n t ,  such l i n k a g e  

measures m i g h t  be more a p p r o p r i a t e .  The d e f i n i t i o n s  o f  t h e  l i n k a g e  measures 

employed a r e  d e t a i l e d  i n  t a b l e s  1 and 2 .  

I V .  R e s u l t s  

P o r t f o l i o  CAARS and Aggregate  L i n k s  

An a t t e m p t  was made to  r e p l i c a t e  Eckbo ' s  a n a l y s i s  f o r  t h e  sample o f  r i v a l  

BHC's. The c u m u l a t i v e  abnormal r e t u r n s  f o r  e q u a l l y  w e i g h t e d  p o r t f o l i o s  o f  

r i v a l s  were averaged c r o s s - s e c t i o n a l l y  t o  c r u d e l y  i n v e s t i g a t e  t h e  c o m p e t i t i v e  

i m p a c t  o f  t h e  a c q u i s i t i o n  announcements. C o l l u s i v e  merger impac ts  a r e  

sugges ted  by  p o s i t i v e  abnormal r i v a l  r e t u r n s .  S p e c i f i c a l l y ,  averages were 

c a l c u l a t e d  s e p a r a t e l y  f o r  mergers  i n  wh ich  s o- c a l l e d  a g g r e g a t e  l i n k a g e s  

measures changed and f o r  e v e n t s  i n  wh ich  t h e y  d i d  n o t  change. The r e s u l t s  o f  

t h i s  e x e r c i s e  a r e  summarized i n  t a b l e  4 . "  W i t h  one e x c e p t i o n ,  t h e  r e s u l t s  

appear  t o  s u p p o r t  t h e  e x i s t e n c e  o f  t h e  mutua l  f o r b e a r a n c e  h y p o t h e s i s .  

S p e c i f i c a l l y ,  CAARs, f o r  cases when t h e r e  i s  n o  change i n  t h e  agg rega te  

l i n k a g e  measures, a r e  p o s i t i v e ,  b u t  g e n e r a l l y  n o t  s i g n i f i c a n t .  I n  even ts  

where  t h e  l i n k a g e  measures i n c r e a s e d ,  t h e  CAARs a r e  c o n s i d e r a b l y  l a r g e r  and 

s i g n i f i c a n t l y  d i f f e r e n t  f r o m  z e r o .  I n  p a r t i c u l a r ,  t h e  r e s u l t s  i n  t h e  b o t t o m  

p a r t  o f  t h e  t a b l e  a r e  n o t a b l e  because t h e  l i n k a g e  measure AL2 may be a  b e t t e r  

l i n k a g e  measure t h a n  AL1. 
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R i v a l  CARs And T h e i r  L i n k s  W i t h  t h e  A c q u i r i n g  BHC 

The r e l a t i o n s h i p  between r i v a l  CARs around a c q u i s i t i o n  d a t e s  and t h e i r  

l i n k a g e s  w i t h  t h e  a c q u i r i n g  i n s t i t u t i o n  was a l s o  e x p l o r e d  u s i n g  r e g r e s s i o n  

a n a l y s i s .  S p e c i f i c a l l y ,  r e g r e s s i o n s  were e s t i m a t e d  i n  wh ich  t h e  r i v a l  CARs 

f o r  a  p a r t i c u l a r  a c q u i s i t i o n  were presumed t o  depend on t h e  change i n  t h e i r  

1 i nkages  w i t h  t h e  a c q u i r i n g  i n s t i t u t i o n .  Regress ions  were a l s o  e s t i m a t e d  w i t h  

an i n t e r a c t i o n  t e r m  ( t h e  p r o d u c t  o f  t h e  change i n  l i n k s  and t h e  ?eve1  o f  l i n k s  

p r e v a i l i n g  p r i o r  t o  t h e  announced a c q u i s i t i o n )  i n c l u d e d .  T h i s  s p e c i f i c a t i o n  

a l l o w s  t h e  impac t  o f  a  change i n  l i n k s  t o  v a r y  w i t h  t h e  l e v e l  o f  l i n k s  i n  

e x i s t e n c e  a t  t h e  t i m e  t h e  a c q u i s i t i o n  i s  announced. 

The s t r o n g e s t  i n d i c a t i o n  t h a t  l a r g e  a c q u i s i t i o n s  a r e  c r e a t i n g  c o n d i t i o n s  

conduc i ve  t o  mutua l  f o r b e a r a n c e  wou ld  be a  p o s i t i v e  c o e f f i c i e n t  on  t h e  change 

i n  l i n k  v a r i a b l e  and on  t h e  t h e  i n t e r a c t i o n  t e r m  when i t  i s  i n c l u d e d  as w e l l .  

The s t r o n g e s t  ev idence  a g a i n s t  t h e  l i n k e d  o l i g o p o l y  h y p o t h e s i s  wou ld  be 

n e g a t i v e  c o e f f i c i e n t s  o n  b o t h  t e r m s .  D i f f e r e n t l y  s i g n e d  c o e f f i c i e n t s  o n  t h e  

t w o  te rms ,  when b o t h  a r e  i n c l u d e d  i n  t h e  e s t i m a t e d  e q u a t i o n ,  suggest  t h a t  t h e  

i m p a c t  o f  a  g i v e n  change i n  l i n k s  d i f f e r s  depend ing on  a  r i v a l ' s  l e v e l  o f  

e x i s t i n g  l i n k s .  I n  p a r t i c u l a r ,  a  p o s i t i v e  c o e f f i c i e n t  on  t h e  change v a r i a b l e ,  

and a  n e g a t i v e  c o e f f i c i e n t  o n  t h e  i n t e r a c t i o n  te rm,  sugges ts  t h a t  t h e  s i z e  o f  

t h e  r i v a l  CAR response t o  a  u n i t  change i n  l i n k s  i s  s m a l l e r ,  t h e  h i g h e r  t h e  

l e v e l  o f  p r e - a c q u i s i t i o n  l i n k s  w i t h  t h e  a c q u i r i n g  i n s t i t u t i o n .  T h i s ( i m p 1 i e s  a  

n e g a t i v e  CAR response t o  an i n c r e a s e  i n  l i n k s  f o r  r i v a l s  w i t h  p r e - a c q u i s i t i o n  

l i n k s  above some t h r e s h o l d  l e v e l .  Such a  f i n d i n g  wou ld  appear t o  c o n t r a d i c t  

t h e  mu tua l  f o r b e a r a n c e  h y p o t h e s i s .  I t  a l s o  m i g h t  i n d i c a t e  t h a t  t a k e o v e r  

s p e c u l a t i o n  r a t h e r  t h a n  any l i n k e d  o l i g o p o l y  e f f e c t  i s  r e s p o n s i b l e  f o r  t h e  

p o s i t i v e  s i g n i f i c a n t  r i v a l  p o r t f o l i o  r e t u r n s  p r e v i o u s l y  r e p o r t e d .  Tha t  i s ,  

p o s i t i v e  CAAR's f o r  p o r t f o l i o s  o f  r i v a l s  may p r i m a r i l y  r e f l e c t  p o s i t i v e  CAR'S 
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of smaller rivals. Such rivals tend to have lower levels of existing links 

with any acquiring competitor, and after a major acquisition is announced, 

investors may view such firms as the most likely future acquisition targets. 

Several different versions of the basic regression equation were estimated 

with a variety of nonlinkage explanatory variables included. For example, 

various absolute and relative size variables (bidder, rival, target), a local 

market concentration change dummy and year-of-acquisition dummies were added 

to the basic equation. Presumably, the latter pick up the effects of actual 

or expected growth in the various states or interstate banking expectations. 

Neither size variable nor the concentration change dummy was even marginally 

significant. Including these variables did not affect the estimated 

coefficients on the linkage variables, and so do not appear in any of the 

equations reported. The year dummies appear in reported equations when at 

least one was significant. Inclusion of the year dummies also did not 

generally alter the estimated coefficients on the linkage variables in any 

mater i a1 way. 

The regressions were estimated for each of the six states individually to 

avoid problems encountered in pooling. The states are heterogeneous, and 

slightly different time periods are represented in each, so pooling was deemed 

inappropriate. It also appeared to be desirable to examine the nature of the 

relationship between rival returns and linkages in each of the six states 

rather than some average effect across states. However, this approach meant 

that, in several states, the number of degrees of freedom available was quite 

low. 

The regression results for Texas are presented in tables 5 and 6. This 

was the state with the largest number of acquisitions and observations in the 

sample. Also the bulk of the acquisitions in Texas 
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o c c u r r e d  p r i o r  t o  1984, so e x p e c t a t i o n s  o f  t h e  passage o f  i n t e r s t a t e  b a n k i n g  

l e g i s l a t i o n  s h o u l d  n o t  a f f e c t  t h e  r e s u l t s  i n  any way. I n  a d d i t i o n ,  Texas i s  a  

u n i t  bank ing  s t a t e  where t h e  t h r i f t  p resence i s  n o t  as g r e a t  as i n  o t h e r  

s t a t e s  (such as O h i o ) ,  so  t h e  env i ronmen t  i n  such a  s t a t e  wou ld  seem t o  be 

most  conduc ive  t o  l i n k e d  o l i g o p o l y .  

A  p o s i t i v e  s i g n i f i c a n t  r e l a t i o n s h i p  between t h e  change i n  l i n k  v a r i a b l e  

and r i v a l  CARS was f o u n d  i n  Texas. T h i s  r e s u l t  d i d  n o t  appear t o  be s e n s i t i v e  

t o  t h e  l i n k a g e  measure employed. However, when an i n t e r a c t i o n  t e r m  was added 

t o  t h e  r e g r e s s i o n  e q u a t i o n ,  i t s  e s t i m a t e d  c o e f f i c i e n t  was s i g n i f i c a n t  and t h e  

e x p l a n a t o r y  power o f  t h e  e s t i m a t e d  e q u a t i o n s  improved .  Thus, t h i s  i s  t h e  f o r m  

o f  t h e  e q u a t i o n s  r e p o r t e d  and d i scussed .  

I n  t h e  e s t i m a t e d  e q u a t i o n s ,  t h e  c o e f f i c i e n t s  on  t h e  l i n k a g e  change 

v a r i a b l e  and i n t e r a c t i o n  t e r m  a r e  p o s i t i v e  and n e g a t i v e ,  r e s p e c t i v e l y ,  and 

b o t h  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  T h i s  f i n d i n g  i m p l i e s  t h a t  a c q u i s i t i o n s  

t h a t  i n c r e a s e  l i n k a g e s  a r e  n o t  a lways  a s s o c i a t e d  w i t h  p o s i t i v e  r i v a l  r e t u r n s .  

Ra the r  an i n c r e a s e  i n  l i n k a g e s  can be a s s o c i a t e d  w i t h  a  d e c l i n e  i n  t h e  r e t u r n s  

o f  r i v a l s  whose e x i s t i n g  l i n k s  approach o r  exceed a  t h r e s h o l d  l e v e l  t h a t  

v a r i e s  depend ing on  how l i n k a g e s  a r e  d e f i n e d .  I n  t h e  case o f  s imp le  t a l l i e s  

f o r  c o u n t i e s  ( t a b l e  5, e q u a t i o n  I ) ,  t h i s  l e v e l  i s  a p p r o x i m a t e l y  1 1 ,  a  v a l u e  

be low  t h e  maximum number o f  r i v a l - a c q u i r i n g  f i r m  l i n k s  i n  Texas. 

S i m i l a r ,  b u t  somewhat s t r o n g e r ,  r e s u l t s  a r e  e v i d e n t  f o r  l i n k a g e  measures 

t h a t  t a k e  r i v a l  and b i d d e r  s i z e  r a n k i n g s  i n t o  accoun t  ( see  t a b l e  5 ,  e q u a t i o n s  

2 and 3 ) .  For  example,  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  l i n k a g e  change and 

i n t e r a c t i o n  t e r m  c o e f f i c i e n t s  a r e  c o n s i d e r a b l y  h i g h e r  i n  t h e  e q u a t i o n  i n  w h i c h  

l i n k s  a r e  presumed t o  e x i s t  o n l y  i f  t h e  r i v a l  and a c q u i r i n g  BHCs a r e  b o t h  

among t h e  t h r e e  l a r g e s t  o r g a n i z a t i o n s  i n  t h e  c o u n t y .  T h i s  improvement i s  n o t  

unexpected.  S e v e r a l  r e s e a r c h e r s  have emphasized t h a t  t h e  r e l a t i v e  s i z e  o f  
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c o m p e t i t o r s  i n  any m a r k e t  i n f l u e n c e s  t h e i r  p e r c e p t i o n  o f  mutua l  

i n te rdependence  and t h u s  t h e  i n t e n s i t y  o f  c o m p e t i t i o n .  

I f  t h e  l i n k a g e  measures a r e  recomputed t o  r e f l e c t  t h e  impac t  o f  announced, 

b u t  uncomple ted a c q u i s i t i o n s ,  t h e  s i g n s  o f  t h e  e s t i m a t e d  c o e f f i c i e n t s  a g a i n  

a r e  unchanged and become even s t r o n g e r  s t a t i s t i c a l l y  ( see  t a b l e  6 ) .  And 

a g a i n ,  t h e  l i n k a g e  measures t h a t  t a k e  accoun t  o f  r e l a t i v e  s i z e  y i e l d  somewhat 

s t r o n g e r  r e s u l t s .  

Thus, t h e  r e s u l t s  f o r  Texas sugges t  t h a t  BHC a c q u i s i t i o n s  a r e  n o t  c r e a t i n g  

c o n d i t i o n s  c o n d u c i v e  t o  l i n k e d  o l i g o p o l y .  

I n  W iscons in ,  s i m i l a r  r e s u l t s  were o b t a i n e d  d e s p i t e  a  much s m a l l e r  number 

o f  o b s e r v a t i o n s  ( see  t a b l e  7 ) .  B o t h  t h e  change and i n t e r a c t i o n  t e r m  a r e  

t y p i c a l l y  s i g n i f i c a n t  i n  t h e  e s t i m a t e d  e q u a t i o n s  w i t h  t h e  same p a t t e r n  o f  

c o e f f i c i e n t  s i g n s  seen f o r  Texas. 

The r e s u l t s  i n  t h e  o t h e r  s t a t e s  were more v a r i e d .  I n  M i c h i g a n ,  a g a i n  a  

s t a t e  w i t h  a  l i m i t e d  number o f  o b s e r v a t i o n s ,  r e s u l t s  s i m i l a r  t o  t h o s e  r e p o r t e d  

above were o b t a i n e d  (see t a b l e  8 ) .  The same p a t t e r n  o f  s i g n s  was obse rved :  

p o s i t i v e  on  t h e  change and n e g a t i v e  on  t h e  i n t e r a c t i o n  te rm.  However, t h e s e  

r e s u l t s  were o n l y  s i g n i f i c a n t  i n  e q u a t i o n s  where t h e  r i v a l  CAR measure, 

d e f i n e d  o v e r  t h e  - 3 t o  + 3  i n t e r v a l ,  was used as t h e  dependent  v a r i a b l e .  The 

y e a r  dummies were never  s i g n i f i c a n t  i n  M i c h i g a n  and so  do n o t  appear i n  t h e  

r e g r e s s i o n s  r e p o r t e d .  

I n  Oh io ,  a l t h o u g h  t h e  s i g n s  o f  t h e  e s t i m a t e d  c o e f f i c i e n t s  on t h e  l i n k a g e  

change and i n t e r a c t i o n  v a r i a b l e s  were i n  l i n e  w i t h  t h o s e  r e p o r t e d  above, 

n e i t h e r  was g e n e r a l l y  s i g n i f i c a n t .  However, t h e r e  was one e x c e p t i o n .  When 

l i n k s  were d e f i n e d  u s i n g  SMSAs and r u r a l  c o u n t i e s  as t h e  u n i t s  o f  a n a l y s i s ,  

b o t h  o f  t h e  c o e f f i c i e n t s  were s i g n i f i c a n t  and t h e  s i g n s  were unchanged ( s e e  

t a b l e  9, e q u a t i o n  1 ) .  One r e a s o n a b l e  e x p l a n a t i o n  f o r  t h e  i n c r e a s e  i n  

http://clevelandfed.org/research/workpaper
Best available copy



s i g n i f i c a n c e  when t h e  SMSA-rural c o u n t y  l i n k a g e  measures were used i s  t h e  f a c t  

t h a t ,  s i n c e  1979, O h i o  banks have e n j o y e d  more l i b e r a l  b r a n c h i n g  p r i v i l e g e s  

than  those  i n  t h e  o t h e r  s t a t e s  ( w i t h  t h e  e x c e p t i o n  o f  New J e r s e y )  i n  t h e  

sample. When a  l a r g e  b a n k i n g  o r g a n i z a t i o n  i s  p r e s e n t  i n  a  g i v e n  SMSA i n  Oh io ,  

i t  can and t y p i c a l l y  has branched w i d e l y  t h r o u g h o u t  a l l  t h e  c o u n t i e s  t h a t  

compr ise  i t .  Thus, t h e  c o m p e t i t i v e  p o s i t i o n  o f  a  BHC i n  O h i o  i s  p r o b a b l y  

b e t t e r  r e p r e s e n t e d  by SMSA-rural c o u n t y  l i n k a g e  measures t h a n  by  c o u n t y  

measures. 

The r e s u l t s  i n  M i s s o u r i  g e n e r a l l y  d i f f e r e d  f r o m  those  i n  t h e  s t a t e s  

p r e v i o u s l y  d i s c u s s e d .  I n  M i s s o u r i ,  o n l y  t h e  l i n k a g e  change v a r i a b l e  was 

s i g n i f i c a n t  and o n l y  i n  e q u a t i o n s  where t h e  r i v a l  CAR's d e f i n e d  o v e r  t h e  - 3 , + 3  

i n t e r v a l  a r e  used as t h e  dependent  v a r i a b l e  ( see  t a b l e  9 ,  e q u a t i o n  2 ) .  The 

e s t i m a t e d  c o e f f i c i e n t  i s  p o s i t i v e .  The i n t e r a c t i o n  t e r m  i s  neve r  s i g n i f i c a n t ,  

a l t h o u g h  i t  t y p i c a l l y  e x h i b i t s  a  n e g a t i v e  s i g n .  Thus, t h e  ev idence  i n  

M i s s o u r i  i s  n o t  i n c o n s i s t e n t  w i t h  t h e  e x i s t e n c e  o f  l i n k e d  o l i g o p o l y .  

F i n a l l y ,  i n  New J e r s e y ,  n e i t h e r  t h e  change n o r  t h e  i n t e r a c t i o n  t e r m  was 

found t o  be s i g n i f i c a n t l y  r e l a t e d  t o  r i v a l  r e t u r n s ,  no  m a t t e r  how l i n k a g e s  

were measured ( see  t a b l e  9, e q u a t i o n  3 ) .  Once a g a i n ,  t h e  p a t t e r n  o f  t h e  

c o e f f i c i e n t  s i g n s  was t h e  same. There  a r e  s e v e r a l  p o s s i b l e  e x p l a n a t i o n s  f o r  

t h e  absence o f  a  s i g n i f i c a n t  r e l a t i o n s h i p  between r i v a l  CAR's and l i n k a g e s  i n  

New J e r s e y .  G iven  i t s  p r o x i m i t y  t o  New York  and P h i l a d e l p h i a ,  New J e r s e y  

banks u n d o u b t e d l y  a r e  i n f l u e n c e d  by  t h e  l a r g e  banks i n  b o t h  o f  t h e s e  a r e a s .  

Thus, s t r u c t u r a l  c o n d i t i o n s  i n  New J e r s e y  p e r  se may n o t  be i m p o r t a n t  

d e t e r m i n a n t s  o f  t h e  b e h a v i o r  o f  New J e r s e y  banks.  I n  a d d i t i o n ,  New J e r s e y  

c o n t a i n s  o n l y  21 c o u n t i e s  and s t a t e w i d e  b r a n c h i n g  has been p e r m i t t e d  f o r  some 

t i m e .  As a  r e s u l t ,  most  o f  t h e  r i v a l s  f a c e d  each o t h e r  i n  a  l a r g e  p r o p o r t i o n  

of t h e  c o u n t i e s  t h r o u g h o u t  t h e  s t a t e  a t  t h e  o u t s e t  o f  t h e  p e r i o d  examined.  
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P r e v i o u s  r e s e a r c h e r s  have suggested t h a t ,  if t h i s  i s  t h e  case, dominant  f i r m s  

m i g h t  v i e w  t h e  e n t i r e  s t a t e  as one m a r k e t  and l i n k a g e s  m i g h t  n o t  a f f e c t  t h e i r  

b e h a v i o r .  G iven  b o t h  o f  t hese  c i r c u m s t a n c e s ,  t h e  absence o f  a  s t r o n g  

r e l a t i o n s h i p  between l i n k a g e  changes and r i v a l  r e t u r n s  i n  New J e r s e y  o v e r  t h e  

p e r i o d  o f  o b s e r v a t i o n  i s  n o t  s u r p r i s i n g .  

V .  CONCLUSION 

The e m p i r i c a l  f i n d i n g s  a t  f i r s t  g l a n c e  appear t o  be mixed.  A n a l y s i s  o f  

t h e  c u m u l a t i v e  average abnormal r e t u r n s  f o r  p o r t f o l i o s  o f  r i v a l s  sugges ts  t h a t  

BHC a c q u i s i t i o n s  t h a t  cause l i n k a g e s  among t h e  t h r e e  dominant  f i r m s  t o  

i n c r e a s e  may cause c o m p e t i t i o n  to  d i m i n i s h  th rough  a  l i n k e d  o l i g o p o l y  e f f e c t .  

However, t h e s e  r e s u l t s  c o u l d  a l s o  r e f l e c t  t h e  impac t  o f  t a k e o v e r  s p e c u l a t i o n  

o n  t h e  s t o c k  r e t u r n s  o f  s m a l l e r  r i v a l s .  G iven t h e  a d d i t i o n a l  s e t  o f  e m p i r i c a l  

r e s u l t s  gene ra ted  u s i n g  t h e  r e g r e s s i o n  approach,  t h e  l a t t e r  i n t e r p r e t a t i o n  o f  

t h e s e  f i n d i n g s  appears t o  be more l i k e l y .  

When t h e  r e l a t i o n s h i p  between i n d i v i d u a l  r i v a l  c u m u l a t i v e  abnormal  r e t u r n s  

and changes i n  l i n k a g e s  w i t h  t h e  a c q u i r i n g  BHC i s  examined, t h e  f i n d i n g s  do 

n o t  seem t o  be c o n s i s t e n t  w i t h  t h e  l i n k e d  o l i g o p o l y  h y p o t h e s i s .  The r e s u l t s  

i n d i c a t e  t h a t  an i n c r e a s e  i n  l i n k s  i s  a s s o c i a t e d  w i t h  h i g h e r  abnormal  r e t u r n s ,  

b u t  t h e  p o s i t i v e  impac t  o f  an i n c r e a s e  i n  l i n k s  d e c l i n e s ,  t h e  h i g h e r  t h e  

r i v a l ' s  l e v e l  o f  p r e a c q u i s i t i o n  l i n k s  w i t h  t h e  a c q u i r i n g  i n s t i t u t i o n .  I n  

f a c t ,  t h e  magn i tude o f  t h e  e s t i m a t e d  c o e f f i c i e n t s  i m p l i e s  t h a t  a  l i n k a g e  

i n c r e a s e  i s  a s s o c i a t e d  w i t h  n e g a t i v e  abnormal r e t u r n s  f o r  c e r t a i n  companies i n  

t h e  sample. Such a  f i n d i n g  seems t o  be i n  l i n e  w i t h  t h e  r e s u l t s  r e p o r t e d  by  

o t h e r s  i n v e s t i g a t i n g  t h e  l i n k e d  o l i g o p o l y  h y p o t h e s i s  u s i n g  d i f f e r e n t  

app roaches ,  i . e .  l a r g e  numbers o f  l i n k s  t e n d  t o  s t i m u l a t e  r a t h e r  t h a n  mute 

c o m p e t i t i o n .  
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I n  sum, t h e  r e s u l t s  o f  t h e  s t u d y  suggest  t h a t  a c q u i s i t i o n - r e l a t e d  

i n c r e a s e s  i n  m u l t i m a r k e t  l i n k a g e s  among BHC's do  n o t  l e a d  t o  mu tua l  

f o r b e a r a n c e .  T h i s ,  i n  t u r n ,  i m p l i e s  t h a t  t h e  i n c r e a s e  i n  agg rega te  

c o n c e n t r a t i o n  expec ted  i n  t h e  i n t e r s t a t e  bank ing  e r a  i s  u n l i k e l y  t o  have 

m a t e r i a l l y  adve rse  impac ts  on  c o m p e t i t i o n .  
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Foo tno tes  

1 .  The n o t i o n  o f  an a n t i - c o m p e t i t i v e ,  l i n k e d - o l i g o p o l y  e f f e c t  was f i r s t  
a r t i c u l a t e d  by Corw in  Edwards (1955 ) .  I t  was one o f  s e v e r a l  p o s s i b l e  
consequences o f  cong lomera te  b i g n e s s  d i s c u s s e d  i n  h i s  1955 p a p e r ,  and was 
advanced w i t h o u t  r i g o r o u s  t h e o r e t i c a l  o r  e m p i r i c a l  s u p p o r t .  

2 .  A  r e c e n t  r e v i e w  o f  t h e  l i t e r a t u r e  can be found  i n  A lexander  (19851,  p p .  
123-125. 

3 .  A v a i l a b l e  ev idence  sugges ts  t h a t  t h i s  i s  t h e  case .  See Whalen (1981 ) .  

4. Fo r  a  d e t a i l e d  d i s c u s s i o n  o f  t h i s  approach,  see Eckbo (1983)  and Eckbo 
( 1 9 8 5 ) .  

5.  As Eckbo (1983) p o i n t e d  o u t ,  however,  p o s i t i v e  abnormal r e t u r n s  a c c r u i n g  t o  
r i v a l  f i r m s  do n o t  p r o v i d e  a  s u f f i c i e n t  c o n d i t i o n  f o r  an a n t i - c o m p e t i t i v e  
e f f e c t .  R i v a l  BHCs c o u l d  e a r n  p o s i t i v e  abnormal r e t u r n s  around c o m p e t i t i v e  
mergers  i f  t h e  a c q u i s i t i o n  announcement p r o v i d e s  new i n f o r m a t i o n  abou t  m a r k e t s  
o r  g e n e r a t e s  s p e c u l a t i o n  a b o u t  p o t e n t i a l  a c q u i s i t i o n s .  

6 .  T h i s  method o f  c a l c u l a t i n g  abnormal  r e t u r n s  was used f o r  a  v a r i e t y  o f  
r e a s o n s .  Brown and Warner (1985)  have shown t h a t  t h i s  approach i s  g e n e r a l l y  
s u p e r i o r  t o  o t h e r s .  No e x p l i c i t  a t t e m p t  was made t o  a d j u s t  f o r  t h e  p r o b l e m  o f  
nonsynchronous t r a d i n g .  I n  e v e n t  s t u d i e s  where t h i s  has been done, t h e  
e m p i r i c a l  r e s u l t s  a r e  g e n e r a l l y  unchanged. 

7 .  A number o f  r e s e a r c h e r s  have argued t h a t  t h e  t w o- f a c t o r  s p e c i f i c a t i o n  i s  
a p p r o p r i a t e  when banks a r e  a n a l y z e d  u s i n g  t h e  e v e n t- s t u d y  t e c h n i q u e .  See 
E i s e n b e i s  e t  a l .  (1984) ,  f o r  example.  

8 .  There a r e  two reasons why n a r r o w  i n t e r v a l s  were examined. I n  e f f i c i e n t  
m a r k e t s ,  s t o c k  p r i c e s  s h o u l d  r a p i d l y  r e f l e c t  i n v e s t o r  e x p e c t a t i o n s  o f  t h e  
i m p a c t  o f  any new i n f o r m a t i o n .  Second, i n  some cases i n  t h e  sample, 
c o n s e c u t i v e  a c q u i s i t i o n  announcements i n  a  g i v e n  s t a t e  were s e p a r a t e d  by  as 
f e w  as seven days .  

9.  The t e s t  s t a t i s t i c s  a r e  z v a l u e s ,  deve loped u s i n g  t h e  approach d e t a i l e d  i n  
Eckbo (19831, f o o t n o t e  12, pp.  251-252. 
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TABLE 1 

D e f i n i t i o n  o f  L i n k  Measures:  
L i n k s  w i  t h  A c q u i r i n g  BHCs 

L l i  = number o f  m a r k e t s  i n  wh ich  r i v a l  and a c q u i r e r  meet. 

L 4 i  = change i n  L l i  t h a t  would r e s u l t  f r o m  t h e  proposed merge r .  

L 6 i  = number o f  marke ts  i n  wh ich  r i v a l  and a c q u i r e r  meet, c o u n t i n g  1 i n k s  
o n l y  when b o t h  a r e  i n  t h e  t o p  t h r e e .  

L 8 i  = change i n  L 6 i  t h a t  would r e s u l t  f r o m  t h e  proposed merger .  

L 9 i  = number o f  marke ts  i n  wh ich  r i v a l  and a c q u i r e r  meet, c o u n t i n g  l i n k s  
o n l y  when b o t h  a r e  i n  t h e  t o p  f i v e .  

L l l i  = change i n  L 9 i  t h a t  wou ld  r e s u l t  f r o m  t h e  proposed merger .  

L 1 2 i  = number o f  marke ts  i n  wh ich  r i v a l  and a c q u i r e r  meet, c o u n t i n g  l i n k s  
o n l y  when e i t h e r  BHC i s  i n  t h e  t o p  5 .  

L 1 4 i  = change i n  L 1 2 i  t h a t  would r e s u l t  f r o m  t h e  proposed merge r .  

Fo r  each l i n k  c o n c e p t  above, i n t e r a c t i o n  te rms  a r e  s y m b o l i c a l l y  
r e p r e s e n t e d  as t h e  p r o d u c t  o f  t h e  c o r r e s p o n d i n g  change and l e v e l  
v a r i a b l e s :  L l i L 4 i ,  L 6 i L 8 i ,  L 9 i L l l i  o r  L 1 2 i L 1 4 i .  

Note :  i = 1 i n d i c a t e s  l i n k s  c a l c u l a t e d  by  SMSA. 
i = 2  i n d i c a t e s  l i n k s  c a l c u l a t e d  by  SMSA 
and r u r a l  c o u n t i e s .  
i = 3 i n d i c a t e s  l i n k s  c a l c u l a t e d  by  c o u n t y .  
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TABLE 2 

Aggregate  L i n k  Measures 

AL1 = Number o f  marke ts  i n  wh ich  BHC-rank 1 meets BHC-rank 2 ,  
BHC-rank 1 meets BHC-rank 3 ,  and BHC-rank 2 meets BHC-rank 3 .  

AL2 = Number o f  marke ts  i n  wh ich  BHC-rank 1 ,  BHC-rank 2 and BHC-rank 
3 a1 1 meet .  

Note : S u f f i x  "SMSA" i n d i c a t e s  l i n k s  c a l c u l a t e d  by SMSA. 
S u f f i x  "CNTY" i n d i c a t e s  l i n k s  c a l c u l a t e d  by  coun ty  

TABLE 3 

D e f i n i t i o n  o f  O t h e r  V a r i a b l e s  

PCAARij = c u m u l a t i v e  average abnormal r e t u r n  f o r  p o r t f o l i o  o f  r i v a l s  i n  
p e r c e n t ,  c a l c u l a t e d  o v e r  t h e  i n t e r v a l  b e g i n n i n g  i days b e f o r e  
and e n d i n g  j days a f t e r  t h e  merger  announcement d a t e  

CARi j  = c u m u l a t i v e  abnormal r i v a l  r e t u r n  f o r  i n d i v i d u a l  r i v a l s  i n  
p e r c e n t ,  c a l c u l a t e d  o v e r  t h e  i n t e r v a l  b e g i n n i n g  i days b e f o r e  
and e n d i n g  j days a f t e r  t h e  merger  announcement d a t e .  

YRDi j  = 1 if t h e  merger announcement o c c u r r e d  i n  t h e  y e a r  1 9 i j ,  
o t h e r w i s e  equa l  t o  z e r o .  
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TABLE 4 

Agg rega te  L i n k  Measures 
and P o r t f o l i o  R e t u r n s  

A. L i n k  Measure = AL1 

No Change i n  L i n k s :  
SMS A  Coun ty  

I n c r e a s e  i n  L i n k s :  
SMSA Coun ty  

R e t u r n  Measure - N=44 N=35 N=l 1 N=20 

PCAARl 1  + 0 . 3 3  +0.54  +0 .97  +0.32 
( 1  . 0 4 >  (2 .02 )  ( 3 . 2 5 )  ( 1 . 2 8 )  

6 .  L i n k  Measure = AL2 

R e t u r n  Measure 

No Change i n  L i n k s :  
SMSA Coun ty  

I n c r e a s e  i n  L i n k s :  
SMSA County  

PCAARl 1  + 0 . 3 4  +0.41 + 1 . 4 4  +0 .70  
( 1 . 2 7 )  ( 1 . 6 2 )  ( 3 . 5 9 )  ( 2 . 1 6 )  

N o t e :  z v a l u e s  i n  p a r e n t h e s e s .  
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TABLE 5 

R e g r e s s i o n  R e s u l t s :  Texas 

Dependent  V a r :  CAR11 

EQUATION 1 :  

VARIABLE COEFF T VALUE F DOF RBAR 

CONSTANT .012659 
L43 .018552 
L13L43 - .001564 
Y RD80 .000171 
Y RD8 1 - .016105 
Y RD82 - .011015 
YRD83 - .013581 
YRD85 - .012924 

EQUATION 2 :  

VARIABLE COEFF TVALUE F DOF RBAR 

CONSTANT .012854 
L83 .026531 
L63L83 - .004842 
Y RD80 - .00002 4 
Y RD8 1 - .018602 
Y RD82 - .007572 
Y RD83 - .  009263 
Y RD85 - .010414 

EQUATION 3 :  

VARIABLE COEFF TVALUE F DOF RBAR 

CONSTANT .011531 
L113 .017423 
L93L113 - .001788 
Y RD80 .001299 
Y RD8 1 - .016187 
YRD82 - .007715 
YRD83 - .010109 
Y RD85 - .011145 
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TABLE 6 

R e g r e s s i o n  R e s u l t s :  Texas"  

Dependent  V a r :  CAR11 

EQUATION 1 :  

VARIABLE COEFF TVALUE F DO F RBAR 

CONSTANT .011737 
LA43 .020576 
LA1 343 - .001940 
Y RD80 .001093 
Y RD8 1 - .016061 
Y RD82 - .007711 
YRD83 - .  01 2064 
YRD85 - .011165 

EQUATION 2: 

VARIABLE COEFF TVALUE F DOF RBAR 

CONSTANT .009606 
LA83 .030584 
LA6383 -. 005335 
Y RD80 .003224 
Y RD8 1 - .014217 
Y RD82 - .002902 
YRD83 -. 006688 
YRD85 - .007173 

EQUATION 3 :  

VARIABLE COEFF T VALUE F DOF RBAR 

CONSTANT .010355 
LA1 13 .019347 
LA931 13 - .002024 
Y RD80 .002474 
Y RD8 1 - .014185 
YRD82 - .  005057 
YRD83 - .  009265 
Y RD8 5 - .010165 

*The ' A '  i n  t h e  l i n k a g e  measures i n  t h i s  t a b l e  i n d i c a t e  
t h a t  t h e s e  measures t a k e  announced,  b u t  uncomp le ted ,  
a c q u i s i t i o n s  i n t o  a c c o u n t .  
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TABLE 7 

R e g r e s s i o n  R e s u l t s :  W iscons in  

Dependent  Va r :  CAR11 

EQUATION 1 : 

VARIABLE COEF F 

CONSTANT .019159 
L43 .064224 
L13L43 - .009845 
Y RD85 - .  022047 

EQUATION 2 :  

VARIABLE COEFF 

CONSTANT .017686 
L113 .026399 
L93L113 -. 008955 
YRD85 - .  01 6903 

EQUATION 3 :  

VARIABLE COEFF 

CONSTANT - 0 1  9385 
L143 -052779 
L123L143 - .009270 
Y RD85 - .  023658 

T VALUE F DOF RBAR 

T VALUE F DOF RBAR 

TVALUE F DOF RBAR 
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TABLE 8 

R e g r e s s i o n  R e s u l t s :  M i c h i g a n  

Dependent  V a r :  CAR33 

EQUATION 1 :  

VARIAGLE COEFF TVALUE F DOF RBAR 

CONSTANT - .011535 - 0 . 9 4  2 . 7 1  2,26 . l l  
L43 .01181 1 2 . 3 3  
L13L43 - .00090 1 - 2.01 

EQUATION 2 :  

VARIABLE COE F F TVALUE F DOF RBAR 

CONSTANT - .006412 - 0.52 2 . 5 6  2 ,26  . 1 0  
L1 13 .011811 2 .08  
L93L113 - .  002458 - 2.03 

EQUATION 3 :  

VARIABLE COEFF TVALUE F DOF RBAR 

CONSTANT - .010813 - 0 .87  3 . 5 5  2 ,26  . 15  
L143 .011197 2 .65  
L123L143 - .000964 - 2 .26  
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TABLE 9 

R e g r e s s i o n  R e s u l t s :  O h i o  

Dependent  Var :  CARl l  

EQUATION 1 :  

VARIABLE COEFF TVALUE F DOF RBAR 

CONSTANT - .  01 5767 - 1.66 2 .79  6 ,46  .17 
L42 . 0 1 4459 1 .94  
L12L42 - .002616 - 2.20 
Y RD8 1 .019302 1 .76  
Y RD82 .010550 0 .79  
YRD83 .034095 2 . 5 4  
Y RD84 .047560 3.36 

R e g r e s s i o n  R e s u l t s :  M i s s o u r i  

Dependent Va r :  CAR33 

EQUATION 2 :  

VARIABLE COEFF T VALUE F DOF RBAR 

CONSTANT .008590 1 . O l  2 . 29  3 ,30  .ll 
L43 .012561 1 . 8 0  
YRD84 - .060809 - 2.62  
YRD85 - -004067 - 0.32 

R e g r e s s i o n  R e s u l t s :  New J e r s e y  

Dependent  Va r :  CAR l l  

EQUATION 3: 

VARIABLE COEFF TVALUE F DOF RBAR 

CONSTANT .000830 0 .13  2 .14  4,43 .09 
L43 .005205 0 .46  
L13L43 - . 000210  - 0.25 
Y RD84 .008898 0 . 5 0  
YRD85 - .015145 - 1 .57  
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