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STRATEGIC CONTRIBUTIONS OF INFORMATION TECHNOLOGY:
AN EMPIRICAL STUDY OF ATM NETWORKS

Rajiv D. Banker
School of Urban and Public Affairs and
Graduate School of Industrial Administration
Carnegie Mellon University

Robert J. Kauffman
Graduate School of Business Administration
New York University

ABSTRACT

This paper presents an empirical study of the strategic contributions of automated teller machines
{(ATMs) to improving a bank branch’s local deposit market share at the expense of its competitors. By
extending previous models of deposit market share in branch banking to incorporate ATM technology
variables, we develop a tool to provide answers and insights on key questions involving the evaluation
of strategic impacts of information technology (IT) that have not previously been measured in this
context. Our results suggest that a bank’s ATM network membership decision is crucial to its later
success in enhancing deposit market share. However, we find little evidence that branch ATMs provide

additional competitive leverage to increase a branch’s local deposit share.

1. INTRODUCTION

Automated teller machines (ATMs) are often regarded as
weapons that commercial and savings banks use to capture
or protect deposit market shares in return for providing
higher levels of convenience to their depositors. Measuring
these strategic impacts on deposit market shares poses a
difficult problem for retail bank managers. ATMs, like
other information technologies (ITs) that may play a role
in improving a firm’s competitive position, creale strategic
and operational impacts that are not readily traced directly
to the investment itself.

As a result, electronic banking managers are faced with
many questions related to the intrinsic value of the opera-
tions they oversee. For example, does the presence of an
ATM at a branch provide extra leverage to improve mar-
ket share? If so, to what extent can deposit market share
be attributed to this kind of ATM deployment? Is the size
of a regional deposit market increased by concentrated
ATM deployment? How important is the bank’s network
membership decision? Under what conditions is it valu-
able for a bank to be a member of the dominant network
in a region?

1.1 IS Research Context and Approach

In this paper, we present an empirical evaluation of the
impact of ATMs on territorial competition among branch
banks for retail deposits. By investigating their importance
as determinants of deposit market share relative to other
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branch design variables, we hope to provide insights about
how managers can gauge the strategic contribution of this
information technology. The empirical evaluations
presented here were developed to yield direct answers to
key questions posed by electronic banking managers. This
approach is suggestive of the kinds of evaluations that can
be performed in other contexts where firms utilize
electronic networks to improve their competitiveness.

Due to the difficulty of collecting data on the strategic
outputs of production processes involving IT, state-of-the-
art performance assessment methods often lack adequately
rich test cases. In this study a large amount of data was
collected to enable a thorough empirical evaluation of the
strategic contributions of a well-known IT whose impacts
are not well understood. As such, we believe this study
provides a benchmark example for the literature on IT °
performance evaluation.

1.2 Organization of the Paper

The following section reviews the relevant literature on
ATM assessment, branch banking performance and mar-
ket share estimation. Building on this literature, we next
present the bank branch deposit market share model and
a description of the data set used in the empirical evalua-
tion. The model focuses on two kinds of ATM-related
variables: the presence of branch ATMs and network
membership choice. The latter is particularly interesting
in view of the continued growth and development of net-
works in the financial services and other industries. We



then present the results of our estimation for the demand
deposit and savings deposit data sets. In addition to the
entire population of branches, we also perform estimations
for a group of branches located in the center of a large city
and for groups of branches competing in territories where
a particular shared ATM network dominates. These
partitions of our data sets enable us to validate our initial
results and gain additional insights into the influence of
specific regional and competitive factors. Following this,
we present the form and estimation results of a model of
deposit market size that incorporates ATM deployment.
The paper closes with a summary of the major
contributions of our work.

2. PREVIOUS RESEARCH

In order to evaluate strategic contributions of ATMs, we
need to develop a basic model of the impacts of ATMs
on deposit market shares and overall market size. Since
ATMs create second order impacts, we must also consider
other kinds of factors that drive inter-branch deposit
competition. In this section, we review four studies that
employ multivariate regression models for bank branch
performance assessment, and a fifth that investigates a
"multiplicative competitive interaction” (MCI) model of
branch deposit market share (Jain and Mahajan 1979).
The former group is useful in identifying the key candidate
variables for inclusion in our models; the latter is useful for
the variables it includes and the way it depicts branch-to-
branch deposit competition. Each of the regression studies
shares the commonality of attempting to estimate a
particular metric that surrogates for overall bank branch
performance in terms of three types of independent
variables: demographics, competition, and branch design
characteristics. For comparison to our own work,
descriptive overview of the studies and the variables used
for deposit market share estimation is presented in Figure
1.

2.1 Multivariate Regression Models of Bank Branch
Performance and Deposit Market Size

Alexanderson (1969) uses lincar regression to estimate the
net earnings of a branch, He finds that for people older
than 65, median family income and the number of financial
institutions are significant predictors of the dependent
variable. This kind of approach provides management with
information about the socio-economic correlates most
beneficial to its own bank’s performance. Clawson (1974)
uses step-wise regression on a small sample of 26 savings
and loan branches. He determines that for people aged 45
to 64, average net savings gain by the competition and the
attractiveness of the branch exterior are significantly
correlated with a branch’s net savings gain.
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Figure 1. Variables in Six Bank Branch Market Share Studies

Olsen and Lord (1979) model branch performance in terms
of demand, supply and performance variables. Demand
variables are demographic indicators of the extent to which
a branch’s products and services are demanded by con-
sumers. Supply variables capture the extent to which a
bank’s and its competitors’ are located ncarby. Olsen and
Lord find that demographic variables describing a
combination of the local population and the commercial
environment are most useful in predicting demand and
savings deposit collection performance.

Doyle, Fenwick and Savage (1981) expand further on pre-
vious multivariate regression models and confirm the use-
fulness of Olsen and Lord’s combination of population
and commercial area regressors. They find that it is use-
ful to model branch performance in terms of: interactions
among the demographic and commercial characteristics of
a logically defined trade area around a branch; a
description of the branch site chosen in terms of distance
from a retail area and proximity of competitive branches;
a measure of the competitive intensity in a trade area; and
two branch design characteristics -- branch age and the
presence of a night safe.

2.2 MCI Model for Market Share Estimation

In addition to identifying relevant variables for inclusion
in our models, we also need to identify a means by which
to adequately represent market competition. Utilizing a
"multiplicative competitive interaction model,” Hansen and



Weinberg (1979) model the interaction among design
characteristics of a branch bank and its competitors in
terms of the extent to which they attract depositors and
their deposits. For this reason the MCI model is often
called a "gravitational model" of market share (Nakanishi
and Cooper 1974), Hansen and Weinberg find that bank
name, distance of the branch from a shopping area, branch
age and the presence of drive-up and walk-up windows
represent attractive features that can influence the deposit
shares of branch banks.

The MCI model is well-suited to our purposes. It provides
a useful tool to model competition, because it emphasizes
the interactions among variables and competing firms, In
this sense, it is the "right” modeling approach because it
can simultancously handle the design variables that
distinguish branches from one another and varying
numbers of competitors and territories. Incorporating
ATM-related variables allows us to build on the results of
Hansen and Weinberg while investigating ATM impacts
on deposits directly, This also represents an improvement
on the regression studies of branch deposit share, which
arc weak in capturing the rich tapestry of inter-branch
competition. Using the MCI model also allows us to
exclude demographic variables from our market share
models, since all competitors in a territory face similar
population demographics. Instead, demographic variables
only need to be incorporated in our deposit market size
model, where we focus on the collective impacts of banks’
ATM deployment decisions in different markets.

The MCI model has been validated in a variety of areas
outside retail banking. For example, Jain and Mahajan
(1979) present an MCI model for urban supermarket chain
store locations, which utilizes store image, layout, scrvice
and other design characteristics under the control of
management. More recently, Ghosh and Craig (1983,
1986) discuss supermarket and convenience store outlet
market share estimation problems in the context of inte-
grated delivery system design.

3. BRANCH BANK DEPOSIT MARKET SHARE

MODEL

We can altribute a strategic contribution to ATMs in the
branch banking context if we are able to provide evidence
that ATM-related design characteristics are significant
predictors of a branch bank’s share of market deposits.
Providing such evidence requires:

* identification of a broader set of explanatory variables
for branch deposit market share;

realistic model of the mechanics of branch-to-branch
deposit taking and the resulting equilibrium;

sufficient competitive information to estimate the
model.

1
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3.1 Market Share and Branch Design Variables

Figure 2 presents an overview of the variables we utilized
and distinguishes among those included in the savings and
demand deposit market share models.
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Figure 2. Definitions of Branch Market Share Model Variables

The dependent variable in our market share model is a
branch’s percent of the total amount of deposits collected
by all the banks within its competitive territory. Since
bank managers believe a variety of design characteristics
play different roles in influencing depositors to leave de-
mand and savings deposits, separate models for demand
and savings deposits will be tested.

The independent variables included in our market share
models fall into four categories: the organization type of
the owning financial institution; characteristics that are not
part of a branch’s physical design; characteristics that
describe a branch’s physical design; and ATM-related
variables. The specific variables chosen are based on a
combination of the guidance and experience in modeling
presented in the literature and discussions we conducted
with electronic banking and branch network administra-
tors.

There are three kinds of bank organizations present in
our empirical sample. Commercial banks and mutual
savings banks are able to compete for both demand and



savings deposits, although these bank types are not regu-
lated by the same authorities. Savings and loan associa-
tions are restricted to competing for savings deposits.
Similar to Hansen and Weinberg's model, we include
branch interest rate, branch age, and the name recognition
of the owning financial institution as the primary non-
physical characteristics of a bank branch.” We also include
walk-up and drive-up window variables, and the number of
non-teller stations on the branch service platform. Each
of these variables is thought to provide convenience or
additional service levels that make a branch attractive to
retail depositors.

Our ATM-related variables were chosen based on the
questions we hoped to answer. In order to test for the
strategic contribution of branch ATMs, for example, our
model contains a qualitative variable for the presence of a
branch ATM. A second ATM variable indicates the
shared ATM network to which a bank belongs.

32 Deposit Market Share Model Formulation
The mathematical statement of the MCI model for the

market share of branch j in territory k for demand or
savings deposits is given below.

ﬂ chkﬂr
ceC
Ms, =
Be
L1l Xy
€l ceC
where
MS, = branch j’s deposit share in territory k
Ko = the.c"’ design characteristic of branch | in
termtory k
I = the set of all branches, {1, .., n.}, in territory
k
B. = estimated 'intensity" exponent for character-

istic ¢

This model states that a branch’s ability to capture a share
of the market for retail deposits is not just a function of
management’s design choices for the branch. It is a
function of the design choices of the additional competitors
in the set J, in the branch k’s territory, Because the MCI
model is a multiplicative specification, it enables us to
capture the interactions of the design choices of the branch
competitors in their local markets. This model cannot be
estimated directly using OLS methods. However, Mahajan,
Jain and Ratchford (1978) suggest a log-transformed-

centered form that enables direct estimation. The
estimation form of the MCI model we used is as follows:'

IOS(MSjk /MSjk.) = ‘_Z:C . IOg(qu /chk.) = CZ:C B. chk

where
MSJ-k' = [” MS, I Yrk) = bramch mkt share geometric
ey mean, territory k
Xq-k' = [” MS‘.J-,‘ ]‘1/"") = feature c's geometric mean
jedy, among branches in k
Zy = log(Xy / KXo )

33 The Data Set

Our data set is based on the operations of a large regional
commercial bank and its competitors in the southeastern
part of Pennsylvania in 1986. The bank operates a large
network of branches and ATMs, and is a member of a
popular regional shared ATM network known as "MAC."
MAC competes closely with a second smaller network
known as "CashStream” throughout the state. We obtained
data on a subset of the bank’s and its competitors’
operations, including 87 branches and their nearest rivals.
The operating environments of these branches were
studied by the bank’s branch and electronic banking
executives in order to represent the logical set of
interactions that an owned branch and its supporting
product delivery infrastructure is likely to have with those
of its competition. As a result, we were able to identify all
of the competing branches in the vicinity of the bank’s
branches. Altogether, we collected data on 508 branches
that compete for savings deposits and 393 branches that
compete for demand deposits. The difference in size of
the initial samples is due to the fact that some savings and
loan associations are left out of the demand deposit
estimations, since they are excluded from the competition
for demand deposits by state and federal banking
authorities.

We subsequently utilized U.S. census maps and customer
deposit account information, in consultation with bank
managers, to identify the set of census tracts that would
best represent the population demographics of the area in
which a branch competes. The final determinant of a
census tract’s membership in a particular territory was

- whether the bank’s branch held accounts of depositors
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living in the census tract. Where overlaps occurred, we



later merged some of the previously defined territories.
This resulted in 54 disjoint sets of census tracts and uni-
que demographics. We term these competitive areas
branch operating territories {BOTs). Our treatment is
similar to that of Doyle, Fenwick and Savage (1981), who
also use a trade area concept; we have also captured be-
tween 50 percent and 100 percent of a BOT's account
holder demographics. This approach is attractive to man-
agers because it enables them to represent the competitive
environment as it exists, rather than in terms of artificial
boundaries (e.g., all competitors within a 1.5 mile radius of
the branch).

For an accurate reflection of bank branch savings and
demand deposit market shares, we relied on an annual
publication that gathers market share data from local, state
and federal regulatory sources (Decision Research Sciences
Inc., 1987). Information on the design variables at the
branches of the bank and its competitors was developed in
cooperation with branch managers at the research site.
We cross-checked our data on the presence of an ATM at
a competing branch, as well as the competing bank’s
network affiliation with ATM directories published by
MAC and CashStrcam. Branch administration and
electronic banking managers provided additional feedback.
Finally, we benefited from the cooperation of a regional
marketing rescarch firm, which granted access to a
database of recent census information. All the demographic
variables used in this study were constructed from raw
census tract data; this was later processed to match the
level of aggregation of the BOTs.

4. MCI RESULTS

To produce the results presented below, we ran two sepa-
rate MCI models for the 54 BOTs, one each for demand
and savings deposits market share estimation. Following
examination of our initial results, we further partitioned
the data into exhaustive and mutually cxclusive subsets to
test whether our overall results were validated in smaller
samples and to further explore regional competitive dif-
ferences. Partitioning the data set allows us to implicitly
treat variables that do not have different values within a
BOT but vary across them. Our partitions are shown be-
low, followed in parentheses by the estimations that cor-
respond to them,

e The entire population of demand (saving) deposit
competitors. (D1, S1)

Demand (saving) deposit competitors in center city
Philadeiphia only. (D2, S2)

Demand (saving) deposit competitors in BOTs domi-
nated by MAC outside center city Philadelphia. (D3,
83)
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¢ Demand (saving) deposit competitors in BOTs domi-
nated by CashStream outside center city Philadelphia.

(D4, $4)

Our reasoning for making the center city Philadelphia
partition is that it is a major center of business, where
many of the regional banks’ head offices are located. We
expected the dynamics of inter-branch competition to be
quite different in this setting. Based on interviews with
the bank’s managers, we lecarned that branch design fea-
tures may have less influence on deposit shares there.
Many of the deposits result from commercial relationships;
few branches have drive-up or walk-up windows; and often
the head offices of regional banks book deposits that are
not carried on smaller branches’ ledgers. Partitioning the
non-Philadelphia MAC and CashStream-dominated BOTs,
on the other hand, is essential for our evaluation of ATMs’
strategic contribution. It provides us with an intuitive
means to identify the value of ATM network membership
when a particular network is locally dominant.
Competition may also be quite different in these arcas
because of the under-representation of key regional banks.
Since southeastern Pennsylvania is largely MAC-
dominated, the presence of CashStream-dominated BOTs
may create special barriers to entry in the deposit market
for MAC banks and their ATMs. If so, this may be
reflected by differences in the coefficients of the ATM
network membership variable in the partitions.

4.1 Overall Demand and Savings Share Results:
D1 and S1

The results of our estimation of the model for demand
(D1) and savings (S1) deposit market shares that include
all the branch observations is shown below in Table 1.
Similar to results presented by Hansen and Weinberg
(1979), the variables included in our model provide sub-
stantial explanatory power for the variation in branch de-
mand deposit shares.

4.1.1 Results for ATM-Related Variables

Our primary result is that membership in the MAC net-
work (MAC) appears to have a significant and positive
influence on a branch’s market share of local deposits.
This suggests that MAC membership creates strategic
advantage for branches whose owning financial institutions
have chosen this network. Since MAC is regionaily the
dominant network, this result make sense: bank customers
benefit from the increased convenience associated with a
larger number of ATMs and respond by giving banks their
deposits. Our results quantify the payment consumers are
willing to make to banks which provide this attractive
network externality.



Table 1. Deposit Market Share Results: All Observations
N

Estimation D1 Estimatlon Si

! §

i t
Independant | | t-stat | | t-stat
Variables | Coef | (Signif) | Coef | (Signif)

- | | ......

COMMBK | 193 | 9.99 | === -

| | (.o01) I |
SaL i | 0.49 | 4.08

| | i | (.001)
MUTSAVEBK | - | - | 0.97 | 6.73

I | ! | (.001)
NAME I 121 | 2.77 | Q.64 ( 5.16

| | (.005) | [ (o0
HIRATE | ©0.83 | 1.72 o011 | 1.06

| I (.09 | | (.29)
AGE | o899 | 6.43 |  0.64 | 6.72

| | (.001) | | ( oo1)
WALKUF | ©0.33 | ©0.93 | 0.00 1 0.04

| | {.35) | Y (9T
DRIVEUP | 0.04 | 012 | -0.04 | -0.27

| | (.80} | b (.64}
PLATFORM | 0.629 | 5.125 | 0.67 | 7.95

| | (. 001) | | (.001)
ATM | -0.02 | -0.17 | o0.08 | ©.96

| I {.87) | | (.34)
MAC | 0.26 | 2.03 | 0.27 [ 3.01

b | (.04) | | (.003)
R-gquarad | .37 | . .32
Adj R-squared | .35 | 31

A second striking result is that the presence of an ATM
at the branch (ATM) does little to improve the branch’s
strategic position. Instcad, we may need to conduct other
kinds of tests to identify different contexts where they
create a quantifiable advantage. For example, we might
wish to look at the impact of a branch ATM on the branch
work flow or backoffice inquiry processing.

Though the results we found for the ATM-related variables
are interesting, these variables do not provide the greatest
explanatory power for deposit shares among the range of
variables included in our model. Clearly, our IT variables
represent  sccond order impacts, thus confirming
management’s overall intuition about the strategic con-
tribution measurement problem.

4.1.2  Results for Non-ATM-Related Variables

The age of a bank branch (AGE) and its organizational
charter proved to be the most important predictors of
market share. The positive sign of the AGE coefficient is
generally confirmed by the literature (Hansen and Wein-
berg 1979; Doyle, Fenwick and Savage 1981). Branches
require a startup period before they can capture an equi-
librium market share. This result is strengthened by the
fact that we truncated the AGE variable at twelve years.
Although many of the branches are older than twelve
years, we lost little explanatory power as a result.
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The positive coefficient of COMMBK suggests the com-
petitive value of a commercial bank versus a mutual
savings bank charter for the southeastern Pennsylvania
region. A similar result was found for the savings deposit
estimation: mutual savings banks and savings and loans
associations are legally able to offer different rates on
certain classes of savings deposits.

The variable that is our surrogate for branch size, PLAT-
FORM, is also positive, suggesting that larger branches
typically capture larger market shares. We recognize that
PLATFORM can also be a surrogate for branch effort,
local advertising expenditures and so on; each could be a
reaction to the current market share level. What is more
important for our present purposes, however, is that
PLATFORM is a separate construct, not highly correlated
with our other independent variables,

Interestingly, the other primary physical design character-
istics (WALKUP, DRIVEUP) at the branches appear to
offer little explanatory value for market shares. This is an
interesting result because it was rather unexpected: the
bank managers we interviewed almost unanimously
suggested that given competitive levels of account pricing,
interest rates and service, these physical design character-

_ istics were likely to be important,

Bank name recognition (NAME) in the local marketplace
also explains a significant portion of the variance in both
the demand and saving deposit market shares. Banks with
relatively higher interest rates in 1986 (HIRATE) gained
added market share on average, but the attractiveness of
a high interest rate did not surpass the persuasiveness of
a bank’s name. One expects this to be the case when
significant transaction costs exist that make it difficult for
depositors to move accounts from one bank to another.

Overall, the evidence suggests that the processes under-
lying the creation of demand and savings deposit market
share are not substantially different within our data set.
Similar results and stable coefficients from two different
samples increase our confidence in them by validating the
models we tested as uscful for understanding deposit
market share competition in both contexts. Since we have
only worked with data from the southeastern Pennsylvania
region, external validation of our results on data from
other areas is required before our result for the strategic
contribution of ATM network membership for can be
thought of as a general one.

4.2 Partitions for the Demand Deposit Share
Estimations: D2, D3 and D4

In this section we elaborate on the results presented above
regarding demand deposit market share competition by
investigating three partitions of our data set (D2, D3 and

- D4). The results of our estimations of the partitioned data

sets are shown below in Table 2.



Table 2. Market Share Results: Demand Deposit Partitions

| Estimatien D2 | Estimation D3 | Estimation Dd

Indepen- | | e
dent | | t-stav | | t=stat | I t-gtat
vVariables| Coef | (Signif) | Coef | (5ignif) | Coef | {(Sigmif)
i | |=——————-
coMMBX | 2.50 | 5.31 | :.151 3.92 | 2.09 | 6.91
| I (.o01) |- I Coon | I (oo
HIRATE | 0.83 | ©0.98 |-0.84 | -1.01 | 1.66 | 2.64
| I {0.33) | | (.31) | I (.o08)
AGE | 074 | 2.14 | 1.564 | 5.98 | 0.76 | 3.96
[ I (o4) | i (.oon) | | (oo
NAME | 0.42 1 ©0.30 | 1791 2.46 | 1.44 | 257
| [ 4 T | o1 | I (.01)
WALKUP | 0.13 | ©.16 |-0.23 1% =037 | 1.22| 2687
| I ¢.8a?y | [ DI I (o1
DRIVEUP | 0.B5 | ©.49 | 0.8 | 1.79 |-0.38 | -0.97
| booCe2) 1 ¢o8) i | (.33)
PLATFORM | 1.38 | 3.8% 11,79 1 1.87 | ©.83 | 3.41
1 1 Coo1) | | c.om) ) | ¢.o001)
ATM 1-0.58 | -1.24¢ (-0.16 | -0.87 | 0.14 | 0.92
| [ 8>3 B | I (agy | | (.3%)
MAC | o410 F 1.04 1 0.14 ] 0,66 | ©.35 | 2.24
| i (.30) I (.51 | | (. 025)
R-89. | 45 | .43 | 41
Adj R-s8q.| .39 | .39 i .38
42.1  Demand Deposit Share in Center City

Philadelphia

In center city Philadelphia (D2), MAC network participa-
tion {(MAC) is no longer a significant explanatory variable
of demand deposit levels. This is not unexpected given
the primarily commercial nature of bank business in the
area. The variable representing an ATM at the branch
(ATM) is also not very significant. The slightly negative
cocfficient we estimated might be explained by the fact
that head offices of regional banks may not have located
as many ATMs in the area as smaller banks, which push
for the center city retail business. The somewhat negative
ATM coefficient, then, may reflect the niche strategies of
these smaller competitors, who are at a competitive
disadvantage for large dollar deposits due to their business
orientation.

The AGE, COMMBK and PLATFORM variables con-
tinue to be strongly positive and significant. Further sup-
port for the usefulness of our partitioned estimates is that
the coefficient of COMMBK is even more positive in the
center city Philadelphia sample. This is indicative of the
concentration of commercial bank head offices and the
higher levels of non-retail deposits.

422  The Effect of Network Dominance on Market

Share

Moving on from purely regional differences, we further
probed the results of Estimation D1 to deepen our under-
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standing of the conditions under which membership in the
dominant network matters. In particular, we posed more
specific questions about deposit market share influences,
such as:

* Does the network membership decision matter when
the regionally dominant network is also locally domi-
nant within the BOT?

¢ Do branch ATMs evidence a strategic contribution in
thesc special circumstances?

The means developed for our test was to classify BOTs in
terms of whether they were "MAC-dominated.” A BOT
is said to be "MAC-dominated" if greater than two-thirds
of the total ATMs in the BOT are MAC nctwork ATMs.
Thus, the estimations we are reporting were petformed
using just two categories: "MAC-dominated" (D3) and
"not MAC-dominated” (D4). The latter aggregates Cash-
Stream-dominated and neutral BOTs,

MAC membership in MAC-dominated BOTSs is no longer
significantly different from zero. A possible explanation
follows from the logic of gravitational models of market
share. A competitor with attractive features will increase
market share only so long as the desired feature is not
shared by the competition. In this case, participation in
the dominant network, while beneficial to a branch’s cus-
tomers, does not make it any more attractive than other
participating branches. :

in those BOTs that arc not locally dominated by MAC, a
different picture emerges. Membership in MAC exhibits
a positive effect, stronger than in any other sample we
tested. As in other models, the AGE, COMMBK, NAME
and PLATFORM - variables also provide significant
explanatory power. The presence of an ATM at a branch,
however, continues to be a poor predictor of a branch’s
competitiveness. Clearly, the potential deposit market
share effects of an ATM at a branch would be a poor basis
on which to justify a new location decision.

Otherwise, the competition for demand deposits in MAC-
dominated BOTs appears to behave as we described in
the base case, Estimation D1, with few exceptions. Branch
age, commercial bank charter, branch interest rates and
the number of platform stations (AGE, COMMBK,
HIRATE, PLATFORM) are all positive and significant.
In addition, the qualitative variable for the presence of a
driveup window (DRIVEUP) has become positive and
weakly significant. Thus, the presence of an ATM at the
branch seems to be less important in a branch’s service
delivery system than a driveup window, at least for
gathering deposits, since it is unlikely that the ATM
variable is significantly different from zero.



4.3 Partitions for the Saving Deposit Share Estimations:
82, 83, 84

Table 3 reviews the results of the partitions made for
Estimations $2, $3 and §4.

Table 3. Market Share Results: Savings Deposit Partitions

| Estimation S2 | Estimation 53 | Estimation 54

Indepen- | |- |
dent | I t-stat | | t-stat | | t-stat
Variables| Coef | (Signif) | Coef | (Signif) | Coef | (Signif)

| == e | ==
MUTSAVBK | 0.67 { 2.85 l1.28] 551 | 0.98 | 3.5

| ! (.01) | | {.001) | | {.o01)
SKL l 0511 1.33 | 0661 3.12 | oa7r | 2.01

| [t I b {002y | I (.004)
HIRATE | 0.16 | 0.87 o061 03¢ | 0121 0.72

| b (.a8) | | (.73) | | (.47
AGE ] 0.48 | 2.35 105 550 | 0.63 | 4.55

| I (.02) | | {.001) | I ¢.001)
NAME | 0.18 | 0,52 lo6g | 3.12 | 079 | 4.47

| (61 | I {.002) | I (.o01}
WALKUP  |-0.18 | -0 B4 I-0.17 | -0.76 | 0.28 | 1.78

| | (. 40) | I {.48) | I (.o8)
DRIVEUF | 0.01 | ©0.02 | 0.18 | 1.18  [-0.18 | -1.52

| ) {.98) | | {.24) (.13
PLATFORM | 1.35 | 6.15 {046 | 285 | 056 1| 462

| | (.co1) | | (.004) ! | (.001)
ATM 1-0.31 | -t.23 |-0.0011 -0.002 | 0.27 | 2.32

| | (220 | I (.99 | | {.02)
MAC {003 o0.14 | 022 1.46 | 046 | 3.93

! | (.92} ] | (.18) | ¢.o001)
R-8q { .50 ] .35 1 .33
Ad] R-8q.} .44 } .31 i .30

The results obtained for the savings market shares of
branches located in center city Philadelphia (S2) are quite
comparable to the results of the demand deposit estima-
tion for the area (D2). When we compare the results of
the MAC-dominated BOTs (S3) to center city Philadel-
phia, we again find that membership in the dominant net-
work, MAC, alone cannot boost a branch bank’s competi-
tiveness when its competitors are also connected. The
MAC variable is not highly significant. The presence of
an ATM at the branch also provides little additional ex-
planatory power for variation in savings deposit market
shares. Besides the ATM variables, the coefficients of
most of the other variables have the same signs, magni-
tudes and levels of significance.

The results of the savings share estimation for branches
located in CashStream-dominated and neutral BOTS, are
quite different. It turns out that the MAC membership
variable there is now highly significant and positive. In
addition, the branch ATM variable takes on a positive
value which suggests that a branch ATM variable may play
a role in aiding the branch to gain savings deposit market
share. This latter result is not validated elsewhere by our
partitioned data.
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Based on corroborating evidence from multiple partitions
of our data sets, we can make the following assertions
regarding the strategic value of ATMs in southeastern
Pennsylvania.

1. Membership in the regionally dominant network
(MAC) improves a branch bank’s market share of
deposits, particularly when the branch operates in a
BOT that is otherwise dominated Jocally by the smaller
network overall (CashStream).

Cur results offer little evidence that ATMs at the
branch can beneficially impact deposit market shares,
with the exception of BOTS that are not-dominated
by MAC. In southeastern Pennsylvania it generally
does not make sense to justify new ATM locations on
this basis.

THE IMPACT OF ATM DEPLOYMENT ON
DEPOSIT MARKET SIZE

Retail banking industry observers frequently speculate that
high density deployment of ATMs may enable banks to
increase the overall size of the deposit market in a region.
The convenience consumers experience supposedly en-
courages them to concentrate more funds with banks
given the ease with which money can be moved among
these and other demand and savings deposit accounts.
Previous work in this area, particularly the multivariate
regression studies discussed earlier (Alexanderson 1969;
Clawson 1974; Olsen and Lord 1979), offers a useful basis
to build predictive models for total BOT demand and
savings deposits. Such models incorporate the exogenous
influences of the demographic environment that charac-
terizes competitive territories and suggest the potential,
rather than actual, levels of deposits that banks can cap-
ture.

4

5.1 The Deposit Market Size Model

Our model is operationalized as a multiplicative power
function, similar to those found in Ryans and Weinberg
(1979, 1987), and Banker, Morey and Wilson (1987). Ap-
plication of a logarithmic transformation yields the esti-
mation form of the model:

TOTALDEP = CONSTANT + Bpylog(FIHH) + B, plog(POP)
+ Beopunlog(POPHH) + 8, nolog(PCING)
+ 5HH1§IOg(HH35) + ﬁﬂmmpoplog(HIATMPOP)

+ €

The variable FIHH represents the number of financial
institutions per household in a BOT. This provides an
indication of aggregate effort made by all banks in the
BOT to capture household deposits. Our demographic



variables were chosen to represent the size of the popula-
tion, its age and its income level. Variables POP and
POPHH represent population and population per house-
hold in a BOT. The variable PCINC is a measure of BOT
per capita income. Aggregate potential deposit levels are
also likely to be influenced by the extent to which a given
population saves its income. We utilized HH3S, which
represents the number of household heads of age 35 or
less, as an indicator. Finally, HIATMPOP was included as
a qualitative variable that identifies BOTs that have a
relatively high density of ATMs per person. HIATMPOP
was coded 1 when a BOT had greater than the mean
number of ATMs/POPULATION in our sample, and 0
otherwise. The same variables were tested for both savings
and demand deposits. The data set in this case was limited
to 54 observations, the BOTs described above.

Inspection of Table 4 (below) suggests that the deposit
market size models we constructed have substantial pre-
dictive power.

These results, however, provide little evidence that a high
concentration of ATMs provides banks with added lever-
age in extracting potential market deposits. Similar results
were obtained for both demand and saving deposits.
Although the coefficients of HIATMPOP are negative in
our results, it is unlikely that they are significantly different
from zero. If they were less than zero, this might provide
evidence that an area is over-banked, experiencing excess
competition in view of the population demographics. At
best, we expected only a slightly positive coefficient,
indicating the presence of a small second order effect.

Table 4, Market Size Results: Demand and Savings Deposits

Demand Depcsits

Saving Deposits

| ]

| |
Independent | | t-stat | | w-stat
Variadles | Coef [ (Signif) | Coef | {Signif)

|=-—== |==== --1 -~ == --
CONSTANT | o081 | 0.20 I 1.7 | 3.96

| | (.84) | I (.001)

== | | I -

FIHH | 1.23 | 6.42 | 1.28 | 10 08

| I (.001) | | {.001)
POP | 1.20 | 8.07 I 1.2 I 11.28

| I (oo | I {.001)
POPHH | ~1.20 | -t.47 | =2.18 | -3.69

| I (.18) | | {.c01)
PCINC | ©0.96 | 2.68 | 0.20 | ©.85

| | (.o1) | | (.40)
HH35 I 1.1 | 2.7 | ¢.10 ] ©.29

| I (.04) | I
HIATMPOP | -0.04 | -0.15 | -0.17 | ~c.92

| | (.88) | I (.38)
R-gquared | .73 | .84

Ad] R-squared | .70 |
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6. CONCLUSION

The main contribution of this paper is its empirical ap-
proach to the measurement and modeling of the strategic
contributions of a financial services industry information
technology: ATMs in branch banking. By building rela-
tively intuitive models of inter-branch deposit competition,
we were able to show that a bank’s ATM membership
participation choice can produce substantial second order
strategic benefits in deposit market share. Refining our
analysis, we partitioned our data sets and determined that
it is particularly beneficial for a branch to be a member of
a regionally dominant network that may not be dominant
in its own BOT, This may indicate that network
externalities are perceived by bank depositors at the
regional, rather than local, level. Branch ATMs, however,
were shown to have little strategic value in all the
partitions of our data set, with the exception of MAC-
dominated BOTs, Moreover, we found no evidence to
suggest that high density ATM deployment helps banks to
realize greater deposit collection potential in a market.

Our deposit market share model was developed based on
insights gained from prior literature on multivariate re-
gression and MCI models.: We validated and extended
results presented in earlicr papers by incorporating IT
variables in our analysis. By estimating partitioned data
sets for both the demand and saving market share models
tested, we also were able to validate the results. Based
on our experience here, we feel that the MCI model is a
useful tool for modeling the strategic impacts of IT in
compelitive situations; it warrants investigation in other
IT contexts. The development of models that empirically
test for linkages between information technology deploy-
ment and its strategic contributions is essential to help
managers get better estimates of the return on investments
in IT.

7. ACKNOWLEDGMENTS

We are indebted to Professors Judy Bayer, Meir Karlinsky
and Tim McGuire of Carnegie Mellon University. Their
suggestions at an earlier stage of this research helped us
identify the applicability of "market share attraction
models” to the problem of assessing the impact of IT on
branch market shares.

8. REFERENCES

Alexanderson, K. W. "Branch Bank Location Feasibility
Analysis." Burroughs Clearing House, February 1969, Vol.
54, pp 26-27.

Banker, R. D.; Morey, R. C.; and Wilson, J. C. “Integrated
System Design for Service Sector QOutlets via Allocative
Efficiency Analysis." Working Paper, Graduate School of
Industrial Administration, Carnegic Mellon University,
1987.



Clawson, C. J. "Fitting Branch Locations, Performance
Standards and Marketing Strategies to Local Conditions.”
Journal of Marketing, January 1974, Vol. 38, pp 8-14.

Decision Research Sciences, Inc. 7986-87 Branch Direc-

tory and Summary of Deposits for the Commonwealth of

Pennsylvania, Twelfth Edition. Blue Bell, PA: Decision
- Research Sciences Inc., 1987.

Doyle, P.; Fenwick, I.; and Savage, G. P. "A Model for
Evaluating Branch Location and Performance." Journal
of Bank Research, Summer 1981, Vol. 12, No. 2, pp 90-
95.

Ghosh, A, and Craig, C. S. "An Approach to Determining
Optimal Locations for New Services." Joumal of
Marketing Research, November 1986, Vol. 23, pp 354-362.

Ghosh, A., and Craig, C. S. "Formulating Retail Location
Strategy in a Changing Environment." Joumal of Mar-
keting, Summer 1983, Vol. 47, pp 56-68.

Hansen, M. H.,‘and Weinberg, C. B. "Retail Market
Sharing in a Competitive Environment." Joumal! of
Retaifing, Spring 1979, Vol. 55, pp 37-46.

Jain, A. K., and Mahajan, V. “Evaluating the Competitive
Environment in Retailing Using Multiplicative Competi-
tive Interactive Model.” Research in Marketing, 1979, Vol.
2, pp 217-235.

Mahajan, V.,; Jain, A. K,; and Ratchford, B. "Use of
Binary Attributes in the Multiplicative Competitive Inter-
action Model." Journal of Consumer Research, December
1978, Vol. 5, pp 210-215.

150

Nakanishi, M., and Cooper, L. G. "Parameter Estimation
for Multiplicative Competitive Interaction Model: Least
Squares Approach." Joumal of Marketing Research,
August 1974, Vol. 11, pp 303-311,

Olsen, L. M., and Lord, J. D. "Market Area Characteris-
tics and Branch Bank Performance." Journal of Bank Re-
search, Summer 1979, Vol. 10, No. 2, pp 102-110.

Ryans, A, B,, and Weinberg, C. B. "Territory Sales Res-
ponse." Journal of Marketing Research, November 1979,
Vol. 16, pp 435-465.

Ryans, A. B., and Weinberg, C. B. "Territory Sales Res-
ponse Models: Stability Over Time." Jounal of Mar-
keting Research, May 1987, Vol. 24, pp 229-233.

9. ENDNOTES

1. Toestimate the model we use an exponential transfor-
mation to convert qualitative variables. For example,

X, = territory k

¢ if characteristic c is present at branch j in
cfk

1 otherwise

Note that without this addition, the absence of a qua-
litative characteristic at a branch would force the en-
tire geometric term for a territory to be zero, making
estimation impossible.
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