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Predi cting De Novo Branch Entry
Into Rural Markets

|. Introduction

Qurrently, there is a great deal of debate anong industrial -
or gani zati on econom st s about whet her potential conpetition can be
relied upon to be an effective disciplinary force in real-world
nmarkets. Contestabl e-nmarket theorists argue that, in general, the
answer is yes.! However, others have questioned the assunptions
and/ or predictions of contestable-nmarket theory on a variety of
grounds.? Qne of the prinary reasons for the | ack of consensus is
the dearth of enpirical studies onthis issue, whichis largely due
to the difficulties involved in devel opi ng neasures of potenti al
conpetition for use in enpirical work.?

Additional insight into potential conpetition wuld be of
considerable value to bank regulators, who are charged wth
preventing bank nergers and acquisitions that "substantially
lessen" conpetition. A large nunber of states have | owered | ong-
standi ng geographic barriers to bank expansion in recent years.
These devel opnents, in turn, have stimulated a great deal of
merger/acquisition activity. Mre frequently, pr oposed
transactions inply substantial increases in local narket
concentration. Toreliably determne the conpetitiveinpact of the
concentration increases in individual cases, regulators nust be
able to evaluate the intensity of potential conpetition in the
nmarkets affected. The aimof the current study is to provi de such

i nfor mati on.
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W estimate a logit nodel designed to explainthe probability
of de novo branch entry into rural banking nmarkets in Chio and
Pennsylvania from 1980 to 1984.* The key assunption underlying
this approachis that theintensity of potential conpetitionin any
| ocal banking market is highly correlated with the threat or
probability of de novo narket entry.

The focus i s on rural or non-MBA counti es for several reasons.
The nunber of actual conpetitors is generally snmall and
concentration is high relative to urban counti es. Further, the
nunber of potential entrants, both bank and nonbank, is generally
| oner and de novo entry is | ess coomon. Thus, know edge about the
| i kelihood of entry and about potential conpetition in rural
markets is particul arly useful

The findings presented in this study are noteworthy for
several reasons. Uhli ke nost previous studies, de novo branch
entry is investigated. This appears to be the nost appropriate
entry measure if one is attenpting to gain insight on potentia
conpetition. Further, entry is defined in two alternative ways:
by commercial banks only, and by both banks and savi ngs and | oan
associ ations (s&Ls). (Consideration of s&L entry seens appropriate
gi ven the expansion of S&_ asset and liability powers in 1980 and
1982. ° Finally, explicit neasures of the nunber of potenti al
entrants are included as explanatory variables in the estinated
nodel . This should provide valuable insight concerning the
rel ati onship between the nunber of potential entrants and the

| i keli hood of entry.e
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II. Previous Research
The existing body of previous enpirical work on entry in

banki ng has been summari zed and reviewed recently in Amel (1988).
Hs anal ysis denonstrates that surprisingly little work has been
done in this area. However, he does find that nost researchers
have used the sane basic set of variables to explain entry. The
nost common nmeasur es are nar ket growt h, narket si ze, concentration,
density of custoners per bank office, profitability, and |egal
restrictions on branching. Gher, |less frequently used vari abl es
are nmeasures of bank hol di ng conpany presence in a narket, previous
entry, and the nunber of potential entrants.

Several concl usi ons can be drawn after readi ng Amel's revi ew
First, many of the previous studies are now dated, and many have
at least several inportant flaws. In particular, very few
I nvestigate de novo entry. Those that do typically examne the
determnants or inpacts of establishing de novo banks, rather than
branches. De novo branch entry is nuch nore common, particularly
now that intrastate branching restrictions have been reduced in
nany states. Most studies, including the two nost recent ones
(Amel [1988] and Lawence and Watkins [1986]) examne entry only
by acquisition. Wiile there are drawbacks associated with the use
of both types of entry neasure, the use of a de novo entry neasure
appears to be preferable on theoretical grounds.” Potential
conpetition should be nore closely related to the threat of de novo

entry, which inplies an additional conpetitor, than to a change in
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the identity of an existing one because of a nerger.

s&Ls are generally ignored in these studies. They are not
considered in the construction of the entry measures enpl oyed
presunabl y because they are not viewed as conpetitive equals of
conmmer ci al  banks. Most studies do not include any type of S&L
market-presence variable as a possible determnant of the
commer ci al bank entry deci sion. Many do not even consider S&L
mar ket deposits in the calculation of the neasures of nmarket growt h
and size that are typically used as explanatory variables in the
entry equations estinated. Negl ect of ss&Ls may not have been
I nportant in studi es done prior to 1980, but it seens i nappropri ate
now gi ven t he subst anti al expansi on of S& powers t hat has occurred
recently.

Finally, nost studies do not include a neasure of the nunber
of potential entrants as an explanatory variable. The |ikelihood
of market entry should depend in sone fashion on the nunber of
potential entrants, and insight into the nature of this

rel ationshi p should be of value to bank regul ators.

III. Mddel specification
A logit nodel is the statistical technique enployed in this

study. This type of nodel is used because the prinmary aimof this
research is to develop a reduced-form nodel that wll produce
relatively accurate estinmates of the probability of future entry
into local financial narkets. A logit nodel of entry is

particularly well-suited to this task
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The dependent variable used in the equations estinated is a
binary dummy neasure, defined to equal one if a rural county
experienced de novo branch entry over t he two-year period fromJune
1980 to June 1982. (QGherw se, the variable is set equal to zero.
The choice of this particular tine period was not conpletely
arbitrary. De novo branching |aws were roughly the sanme in Chio
and Pennsyl vania over this interval, so nmarkets in both states
coul d be used inthe study. Furthernore, the substantial expansion
of S& powers authorized in the Depository Institutions
Deregul ati on and Monetary Gontrol Act (DDMCA) took effect at the
begi nning of 1980. The use of the two-year period also reflects
uncertainty about the length of the lag between a decision to
branch and the actual establishrment of an office. Finally, since
arelatively snmall nunber of narkets are exam ned and si nce de novo
entry is relatively rare in non-MSA narkets, a period of this
|l ength was necessary to provide enough instances of entry to
esti mate t he nodel .

I n general, the explanatory variabl es used are the sane set
identified in amel (1988) as the nost useful predictors of narket
entry. Specifically, measures of narket growth, market size,
nar ket incone, concentration, nmarket profitability, and custoner
density are used. Market growh (MBRONMH is defined to be the
per cent age change in narket deposits over the three years endi ng
in June 1980. Market size(MSlZE) is total nmarket deposits at the
end of June 1980. Market income (MNO s per capita persona

i ncome as of year-end 1979. (Concentration (CR3) is the share of
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nmar ket deposits controlled by the three largest institutions in
June 1980.% Qustoner density (popro) is popul ation in the market
at year-end 1979, divided by total offices in the narket in June
1980. Al of these variabl es are defined to i ncl ude s&Ls operati ng
inthe narket. The profitability of each market (MPRCF) is proxied
by t he nmean annual return on assets of all singl e- nmarket conmerci al
banks in the market, averaged over the 1977-1979 period.’

A potential entrant variable is also calculated for each
market. This is relatively straightforward for banks because in
both Chio and Pennsyl vani a over the 1980-1982 tine period, banks
were permtted to branch de novo only within their honme office
county and into contiguous counties. The bank potenti al
conpetition variable for any nmarket (BPE) is sinply the total
nunber of banki ng organi zati ons operating in counties conti guous
to(but not in) the market that are legally able to branch de novo
into it.

The S& potential entrant variableis noredifficult to define
because s&Ls had nore freedomt o branch de novo over this interval.
Consequent | y, we consi der any S&. organi zati on operating an office
In a county contiguous to (but not in) a particular narket to be
a potential entrant intothat market. An anal ysis of S&L branchi ng
patterns indicated that this approach is reasonable. The total
number Of potential entrants variable for each market (BSLPE) is
the sum of these two neasures. These potential entrant neasures

wer e cal cul ated as of June 1980.
(e additional explanatory variable is included in sone
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versions of the equations estimated: a dummy variable with a val ue
set equal to one for markets that had experienced d4s novo entry
over the previous two-year period (PREVEND). This variable is
I ncl uded because of the realistic possibility that entry in the
recent past could inpact the probability of entry in the current
peri od.

An inportant considerationis that entry over the June 1980
to June 1982 interval is presuned to depend solely on vari abl es
known prior to this tine period. This is desirable for two
reasons. First, this specificationrealisticallyreflectsthe |l ag
bet ween t he decision to branch and t he actual establishnment of an
of fice. Second, using the estimated nodel to predict the
probability of future narket entry does not require forecasts of
any of the explanatory variables in it.

Markets that are larger, nore rapidly growng, nore
profitable, wth wealthier residents, or with nore popul ati on per
existing office are expected to be nore attractive, ceteris
paribus. This inplies that the coefficients on the nmarket grow h,
nmar ket size, nmarket profitability, per capita personal incone, and
popul ati on per office variabl es shoul d be positive.

The expected sign of the concentration variable is unclear.
I f concentrated nmarkets are nore profitable and/or |ess risky than
| ess-concentrated ones, and if entrants can expect to share in
these benefits, then the level of concentration should be
positively associated with the probability of narket entry. |If,

on the other hand, market concentration signals that the |arge
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pl ayers i n a nar ket possess sone type of conpetitive advant age over
snal l er prospective entrants, a negative coefficient mght be
observed. Thus, the expected sign of the concentration variable
i S anbi guous.

There i s al so sone uncertai nty about the sign of the potenti al
entrant vari abl e. The conventional view is that the overall
| i kel i hood of narket entry will be positively related to the nunber
of potential entrants. Sone witers, however, have denonstrated
that nutual awareness anong potential entrants could cause the
relati onship between the nunber of potential entrants and the
overall likelihood of entry to be non-nonotonic, perhaps even
negative. dven this uncertainty, the sign of the coefficient on
the nunber of potential conpetitors term is also viewed as
| ndet er m nat e.

The sign of the previous entry variable is also unclear.
Previous de novo entry could be a signal that expected narket
profitability is high and thus could be positively related to the
probability of entry in the current period. O the other hand,
previ ous de novo entry coul d inply downward profitability pressure
on current and any future conpetitors in the nmarket and coul d be
negatively related to the probability of entry in the current

peri od.

V. Empirical | t
Various versions of the logit nodel described above were

estimated using the conpl ete or pool ed sanpl e of narkets. These
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nodel s were then used used to predict the probability of entry into
rural markets in Chio and Pennsyl vani a over the ensui ng two-year
peri od (1982- 1984) .

Bef or e proceedi ng, several circunstancesthat could affect the
forecasti ng accuracy of equations esti nated usi ngt he pool ed sanpl e
should be noted. Qver the 1980-1982 period, geographic
restrictions on bank expansion were simlar but not identical in
both states. The major difference was that multibank hol di ng
conpani és and st at ew de branchi ng t hrough nmerger were permtted in
Chio but not in Pennsylvania. The availability of these options
coul d i nfluence the rel ati onshi p between de novo branch entry and
I ts hypot hesi zed determnants in each of the two states, and coul d
therefore reduce the out-of-sanple predictive accuracy of nodel s
estinmated using the pooled sanple. In addition, Pennsylvania
enact ed naj or changes in its bank expansion | aw, effective in 1982.
Multibank hol di ng conpani es were permtted for the first tinme and
wer e al l owed t 0o acqui re banks t houghout the state. Further, banks
were allowed to branch de novo on a bicontiguous county basis.
These changes could nmake it nore difficult to forecast entry in
Pennsyl vani a over the 1982-1984 peri od using t he pool ed nodel .

The nodels that performed best in terns of in-sanple
classification accuracy are presented in tables 1 and 2 The
former contains results for nodel s i n whi ch t he dependent vari abl e
nmeasures entry by commercial banks only. The latter contains
equati ons i n whi ch t he dependent vari abl e neasures entry by a bank

or s&L. In general, the definition of entry does not have a naj or
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I npact on the sign and statistical significance of the estinated
coefficients or on the overall explanatory power of the equations.

Examnation of the results reveals that the signs of the
estimated coefficients on several of the variables are contrary to
expectations and/or are insignificant. This is not surprising for
several reasons. Smlar results were obtained in nany other
previ ous st udi es, including amel (1988), with nuch | arger sanpl es.
The sanples used to estinate the nodels in this study are quite
small, and several of the explanatory variables are highly
collinear. In any event, the nodel is viewed as a reduced-form
nodel whi ch we hope wi || produce accurate forecasts of market entry
out -of -sanpl e. Thus, the sign and statistical significance of the
I ndi vidual estimated coefficients are not a prinary concern, and
t he di scussi on of these coefficients belowis cursory.

Four variables were found to be statistically significant in
the estimated nodels: rmarket incone, narket concentration, the
potential conpetition term and the ratio of population to the
nunber of financial offices in the market. The signs of these
coefficients are reasonabl e. The probability of de novo entry is
positively related to narket incone. De novo market entry is |ess
likely in markets that are hi ghly concentrated, Presunabl y because
it isdifficult totake narket share away from large, established
conpetitors. The probability of market entry is hjgher, the | arger
the nunmber of potential entrants. The likelihood of entry is al so

greater, the higher the ratio of population to the nunber of bank

and s&L offices in the narket.
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Tabl es 1 and 2 al so present the i n-sanpl ecl assicationresults
obtained using each nodel and a probability cutoff value
approxi mately equal to the proportion of markets that experienced
entry. The overall classificationaccuracy of the estinated nodel s
Is generally in excess of 80 percent. Mre inportant, the Type |
(incorrectly classifying a market that experienced entry) and Type
II(incorrectly classifyinga nmarket that did not experience entry)
error rates are roughly the sane. This finding is encouraging
because it inpliesthat the estinated nodel s al | ow bot h entered and
nonentered narkets to be identified with a reasonabl e degree of
accuracy, at |least in-sanple.

To be useful for antitrust policy, however, the estinated
nodel s nust produce relatively accurate estimates of the
probability of market entry in the near future, that is, they nust
doarelatively good job of forecasting out-of-sanple. Prelimnary
anal ysis indicated that the sinplest nodels estinmated (nodel 1 in
each table) did the best job of identifying narkets entered over
the 1982-1984 period, so only the results obtained using these
nodel s are di scussed.

The out - of -sanpl e predictions of nmarket entry by comerci al
banks obt ai ned using nodel 1 and a prediction cutoff value of .10
(equal to the proportion of nmarkets entered over the 1980-1982
interval) appear in table 3. The results are presented for the
entire sanple and al so for Chio and Pennsyl vani a separatel y.

The entry predictions generated by this relatively sinple

nodel are reasonably accurate, given the snall sanpl e size. For
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t he whol e sanpl e, roughly two-thirds of the narkets are classified
correctly. More inportant, seven of the nine nmarkets where entry
occurred were correctly identified. The results for each
individual state reveal that the overall classification accuracy
of the model does not differ greatly for each of the two sub-
sanpl es. However, the twotype |l errors were both in Pennsyl vani a,
where bank branching | aws changed in 1982, rather than in Chio,
where they did not.

These results nmay actual | y understate the predictive accuracy
of the estimated nodel s sonewhat. Further anal ysi s di scl osed t hat
bank entry occurred dver the fol | ow ng two-year period (1984- 1986)
in six nmarkets that the nodel predicted woul d be entered over the
1982-1984 period. Five of these were located in Chio, and one was
| ocat ed i n Pennsyl vani a.

The out - of - sanpl e predi ctions of narket entry by either a bank
or an s&L generated by using equation 1 fromtable 2 al so appear
intable 3 Onhce again, a prediction cut-off val ue approxi natel y
equal to the sanple proportion of nmarkets entered over the 1980-
1982 period is enployed. This value is 0.2

The results are simlar to those obtai ned when only bank entry
was consi dered. However, the nodel for bank/s&L entry produces
sonewhat | ess-accurate predictions than the bank-only nodel. This
nmay be due to the unsustained surge in S& branching activity,
particularly in Chio, that occurred during 1980-1982, the interval
over which the forecasting equati on was estinated. This branching

activity was probably largely due to nonrecurring events (such as
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expanded powers aut horized by the D DMCA of 1980 and the Garn-St
Germain Act of 1982) rather than to traditional econom c factors.
Thus, t he nodel typically generates higher entry probabilities over
t he 1982- 1984 period and so tends to have a Type II error rate and
an overall error rate slightly above the bank entry nodel

Roughly 60 percent of the conplete sanple of narkets were
correctly classified by the bank/s&L nodel . The overal |l error rate
was slightly higher for the Chio subsanpl e, due to a higher Type
ITI error rate. E ght of the eleven markets entered were correctly
identified for the conpl ete sanple. As in the previous nodel, al
of the Type | errors were concentrated in the Pennsylvania
subsanpl e.

Market entry in the 1984-1986 period shoul d be considered in
eval uating the predictive accuracy of this nodel, as well. As was
the case for the bank entry nodel, six of the markets for which
entry was incorrectly predicted over the 1982-1984 interval were
subsequently entered during the next two-year period. Fi ve of

t hese were | ocated i n Chio.

V. Summary and GConcl usi ons

The results of the study suggest that it is possible to
produce rel atively accurate estinates of the probability of future
de novo branch entry into rural narkets using relatively sinple
nodels. The forecasting performance of the estinmated nodels is
vi ewed as surprisingly good giventhe relatively snmall sanpl e size

and the change in branching |aws that occurred in Pennsylvania



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

14

i medi ately prior to the forecast period.

If the key assunption made in this study is correct == that

the intensity of potential conpetition in any local market is

directly related to the threat of de novo entry —-- the results

indicate that good estimates of potential conpetition can be

generated at relatively | ow cost.
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Foot not es
1. See, for exanple, Baunol, Panzar and willig (1982).
2 For an opposing view, see Schwartz (1986).

3 hly two enpirical examnations of the inpact of potential
conpetition in banking are known to the author: Hannan (1979) and
Whalen (1988). Very fewenpirical studies of potential conpetition
have been done for other industries.

4. Thus, |ocal banking nmarkets are assunmed to be approxi nated by
rural counti es.

5 These powers were authorized in the Depository Institutions
Deregul ation and Monetary Control Act in 1980 and the Garn-St

CGermain Act 1 n 1982.

6. Sone researchers have suggested that the rel ati onshi p between
the nunber of potential entrants and the overall Iikelihood of
market entry mght not be a positive, |inear one. See, for
exanpl e, the di scussion in Hannan (1981).

7. The nain reason cited by Amel for choosing to anal yze entry by
acqui sition rather than de novo entry is sinply that it is easier
to assenbl e data on the forner.

8. A Herfindahl index of concentration was al so enpl oyed. Use of
this measure did not naterially inpact the reportedresults. S nce
the three-firmconcentrationratio is nuch easier to conpute, it
was t he concentrati on neasure of choice in this study.

9. Single-narket banks are those with all offices |ocated within
their hone office county. Presunmably the profitability of such
banks refl ects | ocal market opportunities.



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

16
TABLE 1
LOGIT REGRESSION

DEFENDENT VARIABLE: Bank Entry

Model 1 Model 2 Model 3
Variables Coef T - Stat Coef T - Stat Coef T-Stat
Constant -10.80810 -1.56 —-8.83336 -1.25 -10.09931 -1.46
MGERONTH —0.15558 -1.12 -0.13608 -0.97 -0.14293 -0.98
MSIZE —0.00425 -1.16 -0.00450 -1.20 -0.00393 -1.09
MINC 0.00117 1.81 0.00125 1.91 0.00113 1.77
CR3 -0.10504 -2.17 -0.12307 -2.09 -0.10887 -2.18
BPE 0.13020 2.03 0.12902 2.02 0.12115 1.89
POPTO 2.10460 2.48 2.29404 2.33 2.08918 2.49
MFROF s ———— -1.78405 -0.91  ===—~—- ————
PREVENT  =—=~—-=—- ———— me———— ———— -0.69627 -0.52
ADJ R 8Q = .382 .381 .357
CH - SQUARED = 19.93 20.79 20.23
In—- Sample CI ification Results
Pred Pred Pred
Act NE E Act NE E Act NE E
NE 63 12 NE 61 14 NE 61 14
E 2 6 E 2 6 E 2 6

NE Markets Nnot entered.
E: Markets entered.

Source: Author.



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

17
TABLE 2
LOGIT REGRESSI ON

DEPENDENT VARIABLE: Bank/S&L Entry

Modd 1 Modd 2 Modd 3
Variables Coef T — Stat Coef T — Stat Coef T - Stat
Constant -7.76417 -1.67 -6.01392 = -1.27 -8.33036 -1.76
MGROWTH - 0. 06269 -0.70 - 0. 03938 -0.39 -0.03599 -0.37
MSIZE - 0. 00353 -1.32 - 0. 00435 -1.43 -0.00349 -1.37
MINC 0. 00084 1.89 0. 00097 2. 05 0. 00089 1.97
CR3 -0.06119 -1.89 -0.07439 -2.04 -0.06211 -1.93
BSLPE 0. 04950 2. 20 0. 04866 2.24 0. 05065 2.32
POPTO 1.27440 2.46 1. 53052 2.41 1.27148 2.45
MPROF —=————- —-——— - 2. 34456 -1.67 W —e————- ———
PREVENT = —————mv ———— e -——-  -1.01016 -1.09
ADJ R SQ = .219 .261 .204
CHI = SQUARED = 20. 39 23.40 21.74
In- le Classification Results
Pred Pred Pred
Act NE E Act NE E Act NE E
NE 52 16 NE 52 16 NE 55 13
E 4 11 E 4 11 E 4 11

NE: Markets not entered.
E: Markets entered.

Source: Author.
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TABLE 3

QUT- OF- SAMPLE BANK ENTRY PREDI CTlI ONS
1982 = 1984

Entire Sanple

Pred
Act E NE
E 48 26
NE 2 7

Ohi o Subsanpl e

Pred

Act E NE
E 27 18
NE 0 3

Pennsyl vani a Subsanpl e

Pred
Act E NE
E 21 8
NE 2 4

NE Markets not entered.
E Mar ket s ent er ed.

Sour ce: Aut hor .
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TABLE 4

OUT-OF-SAMPLE BANK/S&L ENTRY PREDICTIONS
1982 < 1984

Entire Sanpl e

Pred
Act E NE
E 43 29
NE 3 8

Chi 0 Subsanpl e

Pred
Act E NE
E 25 20
NE 0 3

Pennsyl vani a Subsanpl e

Pred
Act E NE
E 20 9
NE 3 5

NE Markets not entered.
E Mar ket s ent er ed.

Sour ce: Aut hor .
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