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ABSTRACT 

A popular method of invest igat ing the market effects of multibank 
holding company (MBHC) a f f i l i a t i o n involves regression of banks' 
l o c a l market share on a dummy var iable for MBHC a f f i l i a t i o n . The 
usefulness of th is procedure i s c a l l e d into question by means of a 
theoret i ca l counterexample. 
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s a r i l y those of the Federal Reserve Bank of Minneapolis or the 
Federal Reserve System. The material contained i s of a p r e l i m i 
nary nature, is c i rcu lated to stimulate d iscuss ion, and i s not to 
be quoted without permission of the author. 



0.1 Introduction 

A question of considerable interest is to what extent 

banking market imperfection i s ref lected in observable market 

s t ructure . The preva i l ing wisdom in t h i s area i s summarized i n a 

proposit ion known as the structure-conduct-performance (SCP) 

hypothesis. E s s e n t i a l l y , the SCP hypothesis states that anticom

p e t i t i v e practices are more l i k e l y to occur in markets character

ized by a high degree of concentration, i . e . , a r e l a t i v e l y large 

market share i s a prerequis i te for "market power." Thus, the SCP 

hypothesis provides a rat ionale for the common regulatory pract ice 

of approving or denying bank merger app l i cat ions , on the basis of 

projected changes in market share, concentration r a t i o s , H e r f i n -

dahl ind ices , e t c . 

An important, although narrow appl icat ion of the SCP 

hypothesis has been as the basis for a number of s t a t i s t i c a l 

studies on the impact of multi-bank holding company (MBHC) a f f i l 

i a t i o n on bank behavior JL! These studies seek to determine 

whether MBHC a f f i l i a t i o n leads to changes in market performance, 

other things being held constant. This issue i s an important one 

from a pol icy perspective, as i t frequently surfaces when the 

2/ 

Federal Reserve Board must decide on bank merger cases.—' 

Among t h i s class of studies, a popular research method

ology can be summarized as fo l lows: the t y p i c a l study—'' begins 

with panel data on a large number of banks, which e ither were 

acquired by MBHC's during the sample per iod, or which remained 

unit banks over the given time span. The change in market share 
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of each hank over the sample period i s regressed on a number of 

var iab les , inc luding a dummy variable for MBHC a f f i l i a t i o n . 

Should the estimated coef f i c ient on t h i s last var iable prove not 

s i g n i f i c a n t l y d i f ferent from zero, the conclusion i s that MBHC 

a f f i l i a t e d banks behave no d i f f e r e n t l y from unit banks. The im

p l i e d reasoning i s that an increase in market share must neces

s a r i l y accompany an increase in market power. 

In the theoret i ca l example that fo l lows, I demonstrate 

how such reasoning could lead to fa lse conclusions. In p a r t i c u 

l a r , for a market with no outside entry and two i d e n t i c a l banks, 

increasing the market power of one bank could lead to e ither a 

r i se or f a l l in i t s market share. Even i f one stacks the deck in 

favor of the s t a t i s t i c a l studies and assumes that the supposed 

increase in market power is always due to acquis i t ion by a MBHC, 

the s t a t i s t i c a l effects of MBHC a f f i l i a t i o n on market share, when 

averaged over a large number of markets, would be close to zero. 

This can happen because the banks are competing not only in terms 

of prices of t h e i r services, but along another dimension (such as 

qual i ty or convenience of services) as w e l l . Since analyzing only 

the banks* market shares ignores the heterogeneity of the i r ser 

v ices , misleading conclusions can result from t h i s type of analy

s i s . 

Some care i s needed in interpret ing the counterexample 

provided below. This example was constructed with the purpose of 

abstract ly depicting only a few of the features of nonprice com

p e t i t i o n in banking markets. The ease with which the counter-
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example was constructed, however, suggests that more complicated 

and presumably more r e a l i s t i c models could be formulated to sup

port the same conclusions. This , in t u r n , suggests that empir ical 

studies that draw heavily upon the SCP hypothesis in t h e i r i n t e r 

pretat ion of the data w i l l be of l imi ted use in po l icy dec is ions . 

The remainder of the paper i s organized in the fol lowing 

fashion. Section 2 lays out the t h e o r e t i c a l example. Section 3 

provides some interpretat ion of the example in l i g h t of the empir

i c a l l i t e r a t u r e on MBHC a f f i l i a t i o n . Section 4 concludes. 

0.2 An Example 

In t h i s section I consider a t h e o r e t i c a l example that i s 

greatly s i m p l i f i e d , but embodies some of the essent ia l character

i s t i c s of competition in banking. In the models below, banks 

of fer services that may d i f f e r in terms of two c h a r a c t e r i s t i c s : 

p r i c e , and another c h a r a c t e r i s t i c , which w i l l be c a l l e d " q u a l i t y , " 

but could just as wel l be ca l led " l o c a t i o n , " "convenience," or 

"d ivers i ty of serv ices ." Addit ion of more than one nonprice 

character i s t i c would no doubt enhance the real ism of the example, 

but also greatly complicate i t s s o l u t i o n . It i s un l ike ly that 

such modifications would overturn the major results presented 

below. 

While highly s t y l i z e d , the example of t h i s section w i l l 

be consistent with a number of empir ical r e g u l a r i t i e s reported i n 

the l i t e r a t u r e on MBHC a f f i l i a t i o n . These are: 
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1. S t a t i s t i c a l studies of the type described above have con

cluded that the impact of MBHC a f f i l i a t i o n on changes in 

market share i s not s i g n i f i c a n t . 

2. MBHC a f f i l i a t e d banks, on the average, experience higher 

costs than unit banks JiJ 

3. Banks in markets where MBHC a f f i l i a t e d banks are operating 

show higher levels of p r o f i t a b i l i t y , on the average, than 

do banks in markets with no MBHC a f f i l i a t e s present £J 

This is true whether or not the bank i t s e l f i s owned by a 

MBHC. 

h. Following acquis i t ion by a MBHC, r e l a t i v e l y small banks 

tend to experience an increase in market share, while 

larger banks tend to experience a decrease in t h e i r market 

s h a r e d 

On the other hand, the model does not attempt to address a number 

of widely reported empir ical r e g u l a r i t i e s associated with MBHC 

a f f i l i a t i o n , including s i g n i f i c a n t differences in balance sheet 

structure and lending practices JU 

The models considered w i l l d i f f e r only s l i g h t l y from the 

duopoly model of pr i ce -qua l i ty competition proposed by Prescott 

and Visscher J ^ Two variants of the Prescott-Visscher model w i l l 

be considered: a Nash model, intended to represent competition 

between two unit banks, and a leader-fol lower model, intended to 

depict competition between a MBHC a f f i l i a t e (the market leader) 

and a unit bank (the f o l l o w e r ) . The assumption that MBHC a f f i l i a 

t ion and market leadership are synonymous i s cer ta in ly extreme, 
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but i s intended to bias things in favor of the researcher t r y i n g 

to determine whether such a connection e x i s t s . 

In these models, the p r o f i t s of bank i , i = 1,2 , are 

given by 

Profits.^ = [ p i - C ( x i ) l q i - F 

where p̂  i s p r i c e , q^ i s quantity (of serv ices ) , 1 - x^ i s a 

measure of qual i ty of serv ice , x̂  e [ 0 , l ] , F i s f i xed cost and 

C(x^) are the unit costs associated with qual i ty 1 - x^, where 

C( ) i s decreasing in x^. The var iable x may be viewed as a 

measure of customer inconvenience. It i s cheaper for a bank to 

provide more inconvenient (lower qual i ty) serv ice . As in the 

Hote l l ing model of s p a t i a l competition, there i s a continuum of 

consumers indexed by t h e i r qual i ty preference v e [0,V ], and who 

are d is t r ibuted uniformly over t h i s i n t e r v a l with density N. A 

customer of type v demands one unit of banking serv ices , and w i l l 

do business with the bank o f fer ing a lower "qual ity adjusted 

pr i ce" 

p. + vx. 

I f bank 1 offers better service than bank 2 , i . e . , i f X]_ is less 

than X2> then bank 2's deposits w i l l be given by 

12 = • l ( p 1 - P 2 ) / U 2 - x L ) l . 

Bank l 's deposits are then necessari ly given by 
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and vice versa i f x 2 i s less than x^. 

I n i t i a l l y assume that the qual i ty and pr ice of services 

offered by each bank are determined in a two-stage Nash game. 

Both banks believe that no entry w i l l occur in the market. In the 

f i r s t stage of the game, each bank announces a l e v e l of service 

x^. In the second stage, banks announce prices Pj_ for these 

serv ices . The sequential nature of the equi l ibr ium i s meant to 

capture the notion that i t i s more cost ly for banks to vary qua l 

i t y levels than p r i c e s . Hence each bank must commit i t s e l f to a 

l e v e l of service (after observing the l e v e l of service offered by 

the other bank), but i s free to change the pr ice of i t s services 

in response to pr ice changes by the other bank. The Nash e q u i l i b 

rium is found by backward induct ion. Assuming the banks of fer 

levels of service ( x ^ j X g ) , one can f ind equi l ibr ium p r i c i n g func

t ions p 1 ( x 1 , x 2 ) and p 2 ( x 1 , x 2 ) . Given these equi l ibr ium p r i c i n g 

functions one can then derive the equi l ibr ium levels of service 

(x-^,x 2). 

For the purpose of i l l u s t r a t i o n , I use the same numer

i c a l example employed by Prescott and Visscher, with some a d d i 

t i o n a l r e s t r i c t i o n s . In p a r t i c u l a r , take F = 0, V f f l = 10, and N = 

1. Unit costs C(x^) are of form 

where A = B = 2. Prescott and Visscher also r e s t r i c t x̂  to l i e in 

the i n t e r v a l [O.OU, 1 .0] . Here the model i s r e s t r i c t e d even 

further by the assumption that each bank can offer only one of 
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three qual i ty l e v e l s : = 0.0-1*, x ^ = 0.52, or x^ = 1.0*2/ In 

the appendix, the second stage equi l ibr ium prices are derived for 

each of the nine possible pairs of qual i ty levels ( x - ^ X g ) . The 

p r o f i t s of each bank that w i l l result from a given pair of qua l i ty 

levels are given in Figure 1, with the p r o f i t s of bank 1 l i s t e d 

f i r s t in each c e l l of the payoff matrix. 

[Figure l] 

The percentage f igures in parentheses represent the 

market shares of bank 1 (= lOOq]^/(q]_+q2) for each pair of qua l i ty 

l e v e l s . An aster isk indicates that market share i s indeterminate. 

The zero payoffs and indeterminate market shares on the main 

diagonal of the payoff matrix occur because equal qual i ty levels 

w i l l result in each bank cutt ing the pr ice of i t s services to 

marginal cost , as in the case of pr ice competition between ident 

i c a l duopolists producing a homogeneous product. 

Inspection of the above matrix reveals that two pairs of 

equi l ibr ium qual i ty levels are poss ib le: (O.Oit, 1.00) and (1.00, 

0.0*0. Since banks 1 and 2 are i d e n t i c a l , there i s no reason to 

prefer one equi l ibr ium over the other, i . e . , each outcome i s 

"equally l i k e l y " in some sense. It should be noted, however, that 

the conclusions arr ived at below do not depend on t h i s nonunique-

ness. 

Keeping the cost functions of the banks as in the exam

ple above ( i . e . , i d e n t i c a l across firms with constant returns to 

s c a l e ) , now suppose that bank 1 i s able to establ i sh i t s e l f as a 
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"market leader To be exact, at both stages of the game 

described above, bank 1 i s the f i r s t to announce i t s dec is ion. 

Chronological ly, bank 1 announces a l e v e l of serv ice , followed by 

bank 2's announcement of the l e v e l of service i t w i l l o f f e r . Bank 

1 then announces a pr ice for i t s serv ices , followed by a p r i c i n g 

announcement by bank 2. As in the Nash game, the equi l ibr ium i s 

obtained by backward induct ion. The leader-fol lower model w i l l 

have a f i r s t stage payoff matrix given in Figure 2. Again, market 

shares of bank 1 are given in parentheses. 

[Figure 2] 

In contrast to the Nash model, the leader-fol lower model 

w i l l only have one equi l ibr ium pair of qual i ty l e v e l s , i . e . , 

(0.0U, 1.00). While the p r o f i t s of both banks are higher in the 

leader-fol lower model than in the Nash model (consistent with 

empir ical regular i ty (3) above), consumers are worse o f f in the 

sense that the average pr ice paid by consumers i s higher (8.0H vs. 

6.11) and average qual i ty i s lower (average 1-x i s 0.1+9 vs . 0.63) 

than in the Nash game. It i s also important to note that the 

market share of bank 1 in the leader-fol lower setup can be either 

higher or lower than i t s market share in the Nash setup J^J The 

advantage of being the leader l i e s not so much in having the 

a b i l i t y to capture a large segment of the market, but the a b i l i t y 

to capture large rents in the more p r o f i t a b l e , high qual i ty seg

ment of the market. Consistent with empir ical regular i ty (2) 

above, the costs of bank 1 (by assumption a MBHC a f f i l i a t e ) w i l l 

be higher than those of bank 2 (a unit bank). 
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0.3 Interpretation 

One can interpret the above example by means of a hypo

t h e t i c a l s t a t i s t i c a l exerc ise. Suppose that a researcher had data 

on a large number of banking markets of the type described above. 

Suppose further that each market in the data sample contained 

either two unit banks, or a unit bank and a bank recently acquired 

by a MBHC. By hypothesis, each bank in a two unit bank market 

behaves in a Nash fashion, while each market where a MBHC a c q u i s i 

t ion has occurred changes from a Nash to a leader-fol lower market. 

It i s evident that a cross-sect ional study of such markets would 

probably not uncover a systematic re lat ionship between MBHC a f f i l 

i a t i o n and changes in market share. I f bank l ' s (the bank ac

quired by the MBHC, and hence the market leader) market share were 

i n i t i a l l y large, i t would tend to f a l l over t ime. I f i t s market 

share were i n i t i a l l y smal l , i t would would tend to r i se as a 

consequence of MBHC a f f i l i a t i o n , consistent with empirical regu

l a r i t y (1+) above. Averaged over a large number of such a c q u i s i 

t i o n s , the mean effect of MBHC a f f i l i a t i o n on a market share time 

series would be close to zero. Thus the example is consistent 

with the s t a t i s t i c a l result (empirical regular i ty ( l ) ) reported by 

most research in th is area, that i s , MBHC a f f i l i a t i o n does not 

have an appreciable impact on market share. 

On the other hand, i t i s c lear that MBHC a f f i l i a t i o n 

matters in the models above. I f a MBHC a f f i l i a t e is able to 

establ ish i t s e l f as a p r i c e - q u a l i t y leader in a market, then 

market outcomes w i l l change dramatical ly . While the simple demand 
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functions assumed above do not al low for formal welfare compari

sons, the above analysis suggests that large welfare losses are 

possible under a leader-fol lower market s t ructure, and that MBHC 

a f f i l i a t i o n i s not a variable that should always be ignored in 

bank merger cases. 

O.h Conclusion 

The question of how MBHC a f f i l i a t i o n af fects banking 

market performance remains an interest ing one. The preceeding 

analysis suggests, however, that the answer to t h i s and related 

pol icy questions must await a better t h e o r e t i c a l understanding of 

banking markets. In p a r t i c u l a r , the above example demonstrates 

the potent ia l impact of nonprice competition on the interpretat ion 

1 ? / 

of regression studies Any consensus on the ef fects of MBHC 

a f f i l i a t i o n would therefore seem to require some measure of theo

r e t i c a l agreement as to the impact of nonprice competition in 

banking markets. 
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Footnotes 

—'An extens ive survey of e m p i r i c a l work on t h i s t o p i c i s 

prov ided i n C u r r y , T . J . and J . T . Rose, "Mult ibank Hold ing Com

p a n i e s : Recent Evidence on Compet i t ion and Performance i n Banking 

M a r k e t s , " J o u r n a l of Bank Research l 4 , (1983), p p . 212-20. 

—I See, f o r example, U n i t e d Bank C o r p o r a t i o n of New York, 

67 F e d e r a l Reserve B u l l e t i n 358 (1981), or Dacotah Bank H o l d i n g 

Company, TO F e d e r a l Reserve B u l l e t i n 3̂ 7 (I984). 

—^A good example i s Rose, J . T . , "Bank Hold ing Company 

A f f i l i a t i o n and Market Share Performance," J o u r n a l of Monetary  

Economics 9, 1982. 

i t / s e e , f o r example, Rhoades and Rutz , "Market Power and 

F i rm R i s k , " J o u r n a l of Monetary Economics 9, 1982. 

Usee Curry and Rose, "Bank Hold ing Company Presence and 

Banking Market Performance," J o u r n a l of Bank Research, Winter 

198U, p p . 259-69. 

—^See Burke, J . , "Bank H o l d i n g Company Behav ior and 

S t r u c t u r a l Change," J o u r n a l of Bank Research, Spr ing 1978, p p . ^ 3 -

5 1 . 

—^See Rhoades and R u t z , o p . c i t . 

—I"Sequential L o c a t i o n among Firms w i t h F o r e s i g h t , " B e l l  

J o u r n a l of Economics 8, (Autumn, 1977), pp. 386-87. 

-2/This r e s t r i c t i o n a l lowed me t o s o l v e f o r the e q u i l i b 

r ium on a hand c a l c u l a t o r . One c o u l d a l s o a l l o w f o r a continuum 

of q u a l i t y l e v e l s and use a g r i d search program t o compute e q u i 

l i b r i u m . 
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-i^/one r a t i o n a l e f o r t h i s assumption c o u l d be t h a t MBHC 

p r i c i n g and q u a l i t y p o l i c i e s are determined by the c e n t r a l o f f i c e 

of the MBHC, and t h a t such p o l i c i e s a r e u n i f o r m across markets i n 

which the MBHC p a r t i c i p a t e s . 

— / A g a i n , note t h i s would occur even i f there were a 

unique Nash e q u i l i b r i u m , as t h e r e i s no reason a p r i o r i t o s p e c i f y 

t h a t bank 1 w i l l always be the a c q u i r e d bank. 

2£IA number of e m p i r i c a l s t u d i e s have a l l u d e d t o the 

p o t e n t i a l impact of nonpr ice c o m p e t i t i o n on t h e i r c o n c l u s i o n s , 

e . g . Rhoades and Rutz , "The Impact o f Bank Hold ing Companies on 

L o c a l Market R i v a l r y and Performance," J o u r n a l of Economics and  

Business 3M*+), 1982, p p . 36U—65- The counterexample above i s 

meant t o suggest that t h i s impact may be n o n t r i v i a l . 
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Numerical Solution for E q u i l i b r i a of the Nash and Leader Follower  
Games (Not for p u b l i c a t i o n ) . 

A. Leader-Follower Game 

This game involves four nodes. 

Node l a : Firm 1 chooses locat ion 

l b : Firm 2 chooses locat ion 

2a: Firm 1 chooses pr ice 

2b: Firm 2 chooses pr ice 

The equi l ibr ium i s found by backward induct ion. Begin with node 

2b. Taking p^, x , , x 2 as given, bank 2 seeks to maximize 

TTg = [ p 2 - c 2 ] q 2 - F 

by choice of p 2 where c 2 = c ( x 2 ) 

Case 1. x-ĵ  = x 2 . T r i v i a l , 

Case 2. x 2 = x^. Then 

H -
x 2 x l 

Simple calculus y i e l d s 

p 2 * = \ ^i*°2^ 

Case 3. x^ > x 2 . Then 

r P 2 _ p l : q 2 = N [ V m - ——] 
X l X 2 
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and 

P 2 * = l ' V

m

( 7 l - 7 2 ) + P l + C

2 l 

Now consider node 2a. Bank 1 seeks to maximize ir-p subject to the 

reaction functions given above. Again, subst i tut ion and simple 

calculus y i e l d 

P l * = V X 2 - X 1 
c 1 + c 2 

+ —-— 
m' 

i f x 2 > x 1 

and 

P 2 * = l [ V m ( x l - x 2 ) 4 c l " f c 2 1 

i f x-̂  > x,-,. 

Since each bank may offer only one of three qual i ty 

l e v e l s , solut ion of the nodes l a and lb can be solved by enumera

t i o n . 

B. The Nash Game 

Again, proceeding by backward induct ion, i f x-ĵ  > x 2 

p

2 * = ^ V V V ^ i 4 ^ 1  

p l * = l ^ l 1 

Since, in equi l ibr ium, p-̂  = p-̂ * and p 2 = P2*' 
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P 2 * = | l v

m ( x 1 - x 2 ) + c 2 ^ 1 / 2 ] 

P l * = ¥ \ { 7 1 ~ 7 2 ) + C 2 ] + 1 C l 

and vice versa i f x 2 > x^. 

The f i r s t stage solut ion can be obtained by enumeration. 
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Table 1 

Equi l ibr ium Costs, P r i ces , Quant it ies , and P r o f i t s 

Nash Game 

x l x 2 c l c 2 11 q 2 P l P2 "1 w 2 

.52 .ou .6578 .9615 3.315 6.685 2.U69 U.060 6.00U 20.72 

1.00 .oh .5 .9615 3.1*50 6.550 3.937 7.250 11.86 Ul.18 

1.00 .52 .5 .6578 3.356 6.61+1* 2.236 3.8UT 5.826 21.18 

Leader--Follower Game 

.52 .Oh .6578 .9615 2.658 7.31+2 3.210 l*.l*86 8.56U 25.87 

1.00 .Oh .5 .9615 2.62 7.38 5.531 8.01*6 13.18 52.28 

1.00 .52 .5 .6578 2.582 7.1*18 2.98 l*.2l8 6.U01 26.U11 

.ou .52 .9615 .6578 5.158 U.8U2 5.61 3.286 23.97 13.55 

1.00 .9615 .5 5.12 U .88 10.3 5.61*6 1*7.97 25.11 

.52 1.00 .6578 • 5 5.082 U.918 5.379 3.018 23.99 12.38 

Notes: Main diagonal entries (where x1 = x 2 ) are excluded for reasons men
tioned in the t e x t . The Nash payoff matrix i s symmetric, so that only entries 
below the main diagonal are l i s t e d . 
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Figure 1 

x 2 = 

O.OU 0.52 1.00 

0,0 20.72 1+1.18 0.0U 
6.00 11.86 

(*) (66%) (66%) 

6.00, 0,0 21.18 0.52 = x 
20.72 5.83 
(3h%) (») (66%) 

11.86 5.83 0,0 1.00 
1*1.18 21.18 
(3U%) (3k%) (*) 
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Figure 2 

x 2 = 

0.0k 0.52 1.00 

0,0 23.98 1*7.98 0.0U 
13.55 25.11 

(*) (51%) (51%) 

8.56, 0,0 23.99 0.52 
25.87 12.38 
(26%) (*) (51%) 

13.18 6.1*0, 0,0 1.00 
52.28 26.1*1 
(26%) (26%) (*) 


