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ABSTRACT

Incompatibility in markets with indirect network effects can affect prices if consumers value "mix

and match" combinations of complementary network components. In this paper, we examine the

effects of incompatibility using data from a classic market with indirect network effects: Automated

Teller Machines (ATMs). Our sample covers a period during which higher ATM fees increased

incompatibility between ATM cards (which are bundled with deposit accounts) and other banks'

ATM machines. A series of hedonic regressions suggests that incompatibility strengthens the

relationship between deposit account pricing and own ATMs, and weakens the relationship between

deposit account pricing and competitors' ATMs. The effects of incompatibility are stronger in areas

with high population density, suggesting that high travel costs increase both the strength of network

effects and the importance of incompatibility in ATM markets.
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C Tables and Figures

Table 1. Descriptive Statistics

Variable 1994 1995 1996 1997 1998 1999

Branches/bank 6 7 7 7 8 7

Branches/square mile 0.008 0.008 0.008 0.008 0.009 0.008

ATMs/bank 7 8 10 11 14 14

ATMs/square mile 0.008 0.010 0.010 0.012 0.013 0.013

Competitors� ATMs/square mile 0.07 0.09 0.10 0.13 0.19 0.22

Deposit fees ($ per $1000 of deposits) 2.48 2.50 2.50 2.31 2.39 2.45

Foreign fee ($) 1.20 1.31 1.31 1.19 1.23 1.16

Surcharge ($) n/a n/a n/a 0.67 0.91 0.95

Expected competitors� surcharge ($) n/a n/a n/a 0.53 0.73 0.88

Salary per employee ($1000) 16 16 17 18 19 20

Employees per branch 17 16 16 16 16 15

Number of counties 4 4 5 7 9 11

Sources: Federal Reserve Reports of Condition and Income (Call Reports), various

years; FDIC Summary of Deposits, various years; Card Industry Directory,

various years.

Values are medians for ATM- and branch-related variables, means for all others.
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Table 2. Baseline Hedonic Models

Model 1 Model 2 Model 3 Model 4 Model 5

ln(own ATM density) 0.037∗∗ 0.011 0.032∗∗ 0.031∗∗ 0.029∗∗

(0.014) (0.016) (0.015) (0.015) (0.015)

ln(own ATM density) 0.019∗∗∗ 0.012∗∗ 0.027∗∗ 0.028∗∗∗

x Incompatibility (0.004) (0.006) (0.007) (0.007)

ln(own ATM density) 0.016

x pre-1996 Incompatibility (0.014)

ln(competitors� ATM density) 0.010 0.065∗∗∗ 0.025∗ 0.020 0.020

(0.013) (0.017) (0.013) (0.013) (0.013)

ln(competitors� ATM density) −0.034∗∗∗ -0.035∗∗∗ -0.041∗∗∗ -0.041∗∗∗

x Incompatibility (0.006) (0.006) (0.007) (0.007)

ln(competitors� ATM density) -0.019

x allow surcharges pre-1996 (0.024)

ln(own branch density) 0.016 0.016 0.025 0.017 0.018

(0.020) (0.020) (0.020) (0.020) (0.020)

ln(salary per employee) 0.0006 0.0007 0.0007 0.0006 0.0007

(0.0004) (0.0004) (0.0005) (0.0004) (0.0005)

ln(employees per branch) 0.0003∗∗∗ 0.0003∗∗∗ 0.0003∗∗∗ 0.0003∗∗∗ (0.0003)∗∗∗

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

ln(number of counties) -0.007 -0.009 -0.005 -0.010 -0.011

(0.010) (0.011) (0.011) (0.011) (0.011)

Constant 1.09∗∗∗ 1.11∗∗∗ 1.14∗∗∗ 1.10∗∗∗ 1.10∗∗∗

(0.07) (0.07) (0.07) (0.07) (0.071)

Number of Observations 3686
∗ - signiÞcant at 10 percent or better
∗∗ - signiÞcant at Þve percent or better
∗∗∗ - signiÞcant at one percent or better

Notes: Dependent variable is ln(Deposit Fees).

All speciÞcations include Þxed year and bank effects.

Model 2 uses foreign ATM cost to measure incompatibility.

Model 3 uses competitors� surcharges to measure incompatibility.

Model 4 uses post-1996 dummy variable to measure incompatibility.

Model 5 adds dummy variable for states permitting surcharging before 1996.
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Table 3. Hedonics with Supply/Demand Regressors Added

Model 1 Model 2 Model 3

ln(own ATM density) 0.029∗∗ 0.006 0.010

(0.015) (0.016) (0.015)

ln(own ATM density) x Incompatibility 0.021∗∗∗ 0.018∗∗ 0.014∗

(0.007) (0.007) (0.008)

ln(competitors� ATM density) 0.017 0.014 0.013

(0.014) (0.014) (0.014)

ln(competitors� ATM density) x Incompatibility -0.047∗∗∗ −0.036∗∗∗ -0.033∗∗∗

(0.007) (0.007) (0.007)

ln(own branch density) 0.014 0.033 0.033

(0.020) (0.025) (0.025)

ln(salary per employee) 0.0007 0.011∗∗∗ 0.011∗∗∗

(0.0005) (0.002) (0.002)

ln(employees per branch) 0.0003∗∗∗ -0.0005 -0.0005

(0.0001) (0.0004) (0.0004)

ln(number of counties) -0.008 0.004 0.004

(0.010) (0.014) (0.014)

Constant 1.07∗∗∗ 0.406∗∗∗ 0.396∗∗∗

(0.10) (0.098) (0.099)

Incompatibility 0.419∗∗∗ 0.270∗∗ 0.252∗∗

(0.101) (0.112) (0.112)

Non-interest expense ratio 0.216∗∗∗ 0.213∗∗∗

(0.017) (0.019)

Net interest margin 0.023∗∗∗ 0.021∗∗∗

(0.006) (0.006)

Savings rate 0.062∗∗∗ 0.095∗∗∗

(0.015) (0.002)

Non-interest expenses x post-1996 0.001

(0.002)

Net interest margin x post-1996 0.001

(0.001)

Savings rate x post-1996 -0.092∗∗∗

(0.026)

Number of Observations 3686 3686 3686
∗ - signiÞcant at 10 percent or better
∗∗ - signiÞcant at Þve percent or better
∗∗∗ - signiÞcant at one percent or better

Notes: Dependent variable is ln(Deposit Fees).

All speciÞcations include Þxed year and bank effects.

Model uses competitors� surcharges to measure incompatibility.
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Table 4. Summary Statistics by ATM Share and Population Density

Variable 1994 1995 1996 1997 1998 1999

Branches/ large bank, high density 0.037 0.036 0.038 0.042 0.035 0.039

square mile: small bank, high density 0.012 0.012 0.012 0.011 0.013 0.012

large bank, low density 0.007 0.008 0.008 0.008 0.009 0.012

small bank, low density 0.004 0.004 0.004 0.006 0.005 0.005

ATMs/ large bank, high density 0.043 0.047 0.054 0.066 0.084 0.091

square mile: small bank, high density 0.010 0.011 0.009 0.012 0.014 0.013

large bank, low density 0.007 0.009 0.010 0.010 0.012 0.012

small bank, low density 0.003 0.004 0.004 0.005 0.004 0.004

Deposit fees: large bank, high density 2.87 2.89 2.89 3.01 3.29 3.29

small bank, high density 2.37 2.32 2.15 2.06 1.91 1.82

large bank, low density 2.46 2.72 2.87 2.92 2.54 2.73

small bank, low density 2.51 2.40 2.40 2.42 2.28 2.43

Surcharge: large bank, high density n/a n/a n/a 0.82 1.11 1.18

small bank, high density n/a n/a n/a 0.47 0.95 0.91

large bank, low density n/a n/a n/a 0.92 1.27 1.25

small bank, low density n/a n/a n/a 0.84 1.10 1.05

Foreign fee: large bank, high density 1.33 1.37 1.43 1.35 1.37 1.29

small bank, high density 1.12 1.23 1.20 1.04 1.08 1.01

large bank, low density 1.31 1.45 1.51 1.32 1.48 1.40

small bank, low density 1.19 1.36 1.28 1.18 1.24 1.16

Notes: High and low density are above and below sample median.

Large/small banks are those above/below median deposit market share for density subsample.
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Table 5. Hedonics in High and Low Population Density Markets

Model 1 Model 2 Model 3 Model 4
ln(own ATM density) 0.046∗∗∗ 0.016 0.029 -0.002

(0.017) (0.027) (0.019) (0.029)
ln(own ATM density) 0.046∗∗∗ -0.020∗∗ 0.052∗∗∗ -0.006

x Incompatibility (0.009) (0.010) (0.012) (0.011)
ln(competitors� ATM density) 0.044∗∗ -0.020 0.015 -0.018

(0.020) (0.022) (0.023) (0.022)
ln(competitors� ATM density) -0.037∗∗∗ −0.010 -0.054∗∗∗ 0.007

x Incompatibility (0.011) (0.011) (0.014) (0.013)
ln(own branch density) 0.080∗∗∗ 0.014 0.132∗∗∗ -0.011

(0.027) (0.033) (0.034) (0.039)
ln(salary per employee) 0.0002 0.032∗∗∗ 0.013∗∗∗ 0.005

(0.0005) (0.003) (0.003) (0.004)
ln(employees per branch) 0.0004∗∗∗ 0.0006 0.0002 -0.004∗∗∗

(0.0001) (0.0007) (0.0004) (0.001)
ln(number of counties) 0.034∗∗ -0.043∗∗ 0.041∗∗ -0.061∗∗∗

(0.016) (0.021) (0.020) (0.022)
Constant 1.36∗∗∗ 0.460∗∗∗ 0.939∗∗∗ -0.006

(0.09) (0.122) (0.140) (0.150)
Incompatibility 0.690∗∗∗ -0.042

(0.186) (0.165)
Non-interest expense ratio 0.155∗∗∗ 0.337∗∗∗

(0.024) (0.032)
Net interest margin -0.002 0.042∗∗∗

(0.008) (0.008)
Savings rate 0.090∗∗ 0.094∗∗∗

(0.036) (0.002)
Non-interest expenses x post-1996 -0.001 -0.001

(0.002) (0.002)
Net interest margin x post-1996 0.031∗∗ -0.022

(0.014) (0.015)
Savings rate x post-1996 -0.058 -0.108∗∗∗

(0.043) (0.034)
Number of Observations 1843 1843 1843 1843
∗ - signiÞcant at 10 percent or better
∗∗ - signiÞcant at Þve percent or better
∗∗∗ - signiÞcant at one percent or better

Notes: Dependent variable is ln(Deposit Fees).

All speciÞcations include Þxed year and bank effects.

Model uses competitors� surcharges to measure incompatibility.

Models (1) and (3) use observations from high-density markets.

Models (2) and (4) use observations from low-density markets.
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Table 6. Alternative Price Measures

Baseline Model 1 Model 2 Model 3 Model 4

ln(own ATM density) 0.046∗∗∗ 0.043∗∗∗ 0.140∗∗∗ 0.047∗∗∗ 0.140∗∗∗

(0.017) (0.017) (0.042) (0.017) (0.042)

ln(own ATM density) 0.046∗∗∗ 0.040∗∗∗ 0.092∗∗∗ 0.046∗∗∗ 0.092∗∗∗

x Incompatibility (0.009) (0.009) (0.022) (0.009) (0.022)

ln(competitors� ATM density) 0.044∗∗ 0.031 0.063 0.044∗∗ 0.063

(0.020) (0.020) (0.049) (0.020) (0.049)

ln(competitors� ATM density) -0.037∗∗∗ −0.028∗∗∗ -0.059∗∗∗ -0.037∗∗∗ -0.059∗∗

x Incompatibility (0.011) (0.011) (0.027) (0.011) (0.026)

Baseline uses speciÞcation from column 1, Table 5.

Model 1 includes deposits per account and % of total deposits in checking accounts on RHS.

Model 2 uses level (not log) of deposit fees as price.

Model 3 uses ln(fee income per account) as price.

Model 4 uses level of fee income per account as price.
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Table B1. Second stage hedonics with time-invariant characteristics.

Variable Model 1 Model 2 Model 3

Multi-county bank dummy 0.123∗∗∗ 0.147∗∗ 0.092∗∗

(0.038) (0.067) (0.042)

Offers credit card -0.041 0.001 -0.099∗

(0.052) (0.089) (0.057)

Offers money market -0.029 -0.267 0.365

(0.256) (0.284) (0.535)

Offers brokerage services 0.071∗ 0.165∗∗ 0.049

(0.040) (0.067) (0.045)

Part of BHC 0.452∗∗∗ 0.471∗∗∗ 0.046

(0.093) (0.105) (0.101)

constant -0.471∗ -0.433 -0.317

(0.269) (0.306) (0.541)

N 1276 638 638

R2 0.04 0.06 0.02

SpeciÞcations use Þrst-stage results from model (3) of Table 2.

Model 1 uses entire sample.

Model 2 uses observations from high-density markets.

Model 3 uses observations from low-density markets.
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