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In this paper, we examine apparent interest rate discrep
ancies on retail deposit accounts between banks in Cali
fornia and those in the rest of the country. Some have
suggested that California banks pay below-market rates
on their deposits. We investigate these claims for both
transaction accounts and certificates of deposit. We find
that the discrepancies are primarily limited to transaction
based accounts. Using a microeconomic model ofdeposit
interest rate setting, we show that the interest rate discrep
ancies can be partially explained by the unique char
acteristics of California bank markets and by different
responses of California banks to interest rate determi
nants. However, a substantial portion of the interest rate
differentials for transaction accounts persists even after
accounting for these effects.

Federal Reserve Bank of San Francisco

On several occasions during the past few years, the
financial press and a number of consumer groups in
California have suggested that there is a "deposit rate
mystery" in the state, noting that California banks have
been paying lower interest rates on deposit accounts and
charging higher rates on loans than banks in other parts of
the country. These groups have suggested that California
banks have sufficient market power to pursue anticompeti
tive pricing policies. If such claims are true, then consumer
welfare could be enhanced by policies that encourage
greater competition and reduce market power in the Cali
fornia market for bank services.

Although these claims have provoked a heated debate on
the nature of banking in California, they have not produced
much rigorous analysis of the issue. Rigorous analysis is
needed to establish first, whether statistically significant
interest rate differentials between California and the rest of
the country do, in fact, exist and second, what factors
account for the differences in interest rates.

In this paper, we conduct such an analysis. In Section I
we examine interest rates paid by banks in California and
the rest of the U.S. and find that differentials do exist for at
least some types of retail deposit accounts. We then
consider the price-setting behavior of banks in Section II to
determine why such differentials persist. Broadly speak
ing, there are two possible explanations. First, interest rate
disparities may arise because the characteristics of bank
markets in California differ from those in the rest of the
country. Alternatively, California banks may respond to the
determinants of deposit rates differently than their counter
parts do elsewhere. In the final sections of this paper, we
conduct an empirical analysis of bank price-setting be
havior using explanatory factors suggested by economic
theory. Weemploy a pooled time-series, cross-section data
base of over 400 banks, including 29 California banking
institutions, to estimate interest rate equations for four
types of bank deposit accounts. Our analysis indicates that
both explanations of the origins of the interest rate differ
entials are valid, and each helps to explain at least a portion
of the observed interest rate discrepancies.
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I. Is There a Rate Mystery?
In this section we look for evidence of a California

deposit ratemystery. Weexamine interestratedifferentials
on four of the most popular retail deposit accounts in the
U.S. As of December 30, 1987, these accounts had a
combined total of $782.3 billion in deposits, comprising
approximately 39 percentof totalbankdeposits nationally.

Weconsider two accounts with transaction features and
two categories of small-denomination time certificates of
deposit (CDs). The transaction accounts are Negotiable
Order of Withdrawal (NOW) accounts (an interest-bear
ing, unlimited transaction checking account with $174.8
billion in deposits) and money market deposit accounts
(MMDAs), a limited-checking transaction account with
$353.8 billion in deposits.

Thetworetail CDaccounts arebothsmalldenomination
(less than$100,000). Thefirst account includes CDs issued
with three- to six-month original maturities. These ac
counts had $132.4 billion in deposits nationally as of
December 30,1987. Theotheraccount is a long-term CD,
includingdeposits with original maturities of 2Y2 years or
more and had $121.3 billion in deposits. These were the
two mostpopularof the six retail timecertificate maturity
categories reported during the 1984-1987 period.

Charts 1 and 2 show the differences between average
deposit interest rates paid by a sample of 435 banks

nationwide during the 1984-1987 period and average rates
paidon comparable accounts by the29 California banksin
th~salllple. Thedataare takenfromFederal Reserve Board
surveys of interest rates paid by banks on retail deposits.'
Thesesurveys providethe mostcommonrate paidonretail
accounts for each bank. Most common interest rates are
adjusted for differences in compounding and then con
verted to basis points. As Chart 1indicates, we observe a
substantial differential between bank rates in the U.S. and
those in California for both MMDAs and NOWs. The
positive numbers graphed in the chart indicate that, on
average, interest rates on both NOWs and MrviDAs were
lower in California than elsewhere. Over the two-year
period ending in December 1987, the NOW differential
averaged 37 basis points. The average differential for
MMDAs measured 28 basis points over the 1984-87 pe
riod. Bothdifferences are statistically significant at thefive
percent level.2 At no time during this period did average
rates on these deposits in California exceed the national
average. Moreover, the rates in major California markets
were below the average for several other major markets,
including New York, Chicago, Philadelphia, and Boston.
This direct interest rate comparison confirms that the
California rate mystery has indeed existed for both NOW
accounts and MMDAs.3
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The evidence for the two retail CD accounts, presented
in Chart 2, is less dramatic, with considerably smaller
interest rate differentials. The three- to six-month CDs
averaged 20 basis points lower in California over the
1984-1987 period, while the 2Y2 year and over CDs aver
aged only 11 basis points less in California. During the

early part of the sample period, rates on the long-term CDs
in California regularly exceeded the U.S. average. In both
instances, the observed differentials are not statistically
significant at the five percent level. There is thus less clear
cut evidence that a persistent rate differential has existed
for the two CD accounts.

where MP is a variable that measures market power in the
relevant deposit market.

This formulation suggests that empirical analysis of
deposit rates should include some measure of mar
ket power. Following the market structure-performance
framework from the economics of industrial organization,
a number of studies of bank behavior have used measures
of market structure as proxies for market power. Accord
ing to this framework, there is a positive relationship
between market concentration and firm profitability. This
is due to the hypothesis that a high degree of market
concentration endows firms with significant market power
and makes it easier for them to collude or engage in other
forms of non-competitive behavior.

There is an extensive literature on the empirical relation-

where r is the interest rate paid by a bank on a particular
deposit account, x is a vector consisting of variables like
measures of bank costs of providing services to depositors,
measures of the availability of bank services, market
interest rates, etc., andf(.) is a functional form that links
deposit rates to the variables in vector x.

One issue that arises in modeling deposit rates is the
relevant structure of bank deposit markets. Banks that
enjoy some degree of market power as purchasers of
deposit funds may be able to exercise this market power
by acting as price setters rather than price takers in
deposit markets. If evidence of bank market power does
exist, this would lend credence to the complaints of
California consumer groups regarding bank behavior in the
state. Equation (1), therefore, may need to be modified in
the following way:

(l)

(2)r = f(x, MP)

r = f(x)

Il. Determinants of Retail Deposit Interest Rates

Our comparison of retail deposit pricing in the U.S. and convenience), relevant characteristics of the production
California indicates that banks in California have priced technology, and the price of near-substitutes (in this case, a
some, but perhaps not all, of their retail deposits differently market interest rate). This simple microeconomic frame-
than banks in other states. To determine whether these work suggests a number of variables that should help to
disparities arise because the characteristics of bank mar- explain the interest rates that banks pay on deposits. Thus,
kets in California are different from those elsewhere or in general terms, we can model deposit interest rates as
because California banks respond differently to interest
rate determinants, we consider a model of bank deposit
pricing that takes into account many of the factors that may
influence interest rates on bank deposits. If variation in
these factors explains the observed interest rate differ
entials, then it is the unique characteristics of bank markets
in California that give rise to the disparities in rates. On the
other hand, if these influences cannot account for the
disparities in rates, then California banks must be respond
ing to these influences differently than their counterparts
do elsewhere.

For purposes of modelling bank deposit pricing, we can
envision a bank as a "financial factory," combining inputs
via a production technology to yield a set of outputs. The
bank's outputs are the various lending, intermediary, and
transaction services it provides. The bank's inputs are its
deposits. When a depositor puts funds in a bank account,
the bank can use these funds to make loans or other
investments. In return, the depositor receives a direct
payment for providing the input, namely interest, as well
as the ability to consume some of the bank's outputs,
namely bank services associated with the deposit account
(in this way, bank deposits playa dual role in this model).
These services are a form of "implicit interest" received
by depositors.

It is essential to incorporate the service aspects of bank
deposits into the analysis since such services may be a
significant component of the total return to depositors.
Explicit interest rates, by themselves, may not adequately
measure this total return. We can treat the direct price the
bank pays for its inputs (that is, the interest rates it pays on
its deposits) like any other input price. Assuming the bank
acts to maximize profits, it is possible to determine the
price of the input as a function of output prices (that is, the
value of bank services, such as transaction services or
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ship between measures of market structure, on the one
hand, and bank profits and prices, on the other. In these
studies, measures of market concentration, such as n-firm
concentration ratios or the Herfindahl-Hirschman Index
(HHI), and/or market share statistics are used as proxies
for market power. Although many of these studies have
identified a positive relationship between market con
centration and bank profitability, the results vary consider
ably as to the size of the estimated effect. In addition, a
number of studies have failed to identify such a relation
ship between market structure and bank performance. The
findings from this research thus are not conclusive."

Demsetz (1973), Peltzman (1977), and others have of
fered an alternative interpretation of the positive relation
ship between structure and profits. According to this
"efficient structure" hypothesis, particular industries may
exhibit firm-specific efficiencies that lead naturally to
relatively concentrated markets. These efficiencies enable
leading firms in such markets to capture large market
shares and to enjoy higher profits than less efficient firms
in less concentrated settings. In effect, concentration is the
result of the operational efficiency of firms rather than an
exogenous characteristic of the market that firms exploit. 5

One important implication of this hypothesis for bank
markets is that efficient banks in concentrated markets
offer rates on deposits that are more favorable to deposi
tors. This prediction contrasts with the structure-perform
ance framework described above.

In a recent study, Berger and Hannan (1989) develop an
empirical framework that enables them to differentiate
between the structure-performance hypothesis and the
efficient structure hypothesis. Both of these models imply
a positive relationship between market concentration and
bank profitability. They suggest opposite effects of concen
tration on prices, however. Berger and Hannan investigate
the relationship between bank prices (that is, interest rates
on retail deposit account products) and measures of market
concentration using a cross section of individual banks in
the U.S. They find a statistically significant negative
relationship between interest rates on money market de
posit accounts and market concentration. This means that
bank customers face less favorable rates on MMDAs in
markets that are more concentrated. This finding supports
the structure-performance hypothesis and rejects the effi
cient structure hypothesis.

In contrast to their findings regarding MMDAs, Berger
and Hannan find no evidence of any price-concentration
relationship for several categories of certificates of deposit.
They argue that such instruments are traded in broader
geographic markets that are less likely to be influenced by

6

local market conditions. One implication of these findings
is that bank pricing strategies differ across account types.
Alternatively, banks may not have the same market power
for all retail deposit products. Berger and Hannan find no
evidence to support the efficient structure hypothesis.

Another important factor that may affect the structure of
bank markets is the regulatory environment in which
banks operate. A number of bank regulations, such as state
branching restrictions or unit banking laws, limit the
geographic scope of bank markets. Just as market power
can act as a hindrance to competitive behavior, regulatory
restrictions can erect barriers to entry that shield banks
from the influence of unrestricted competition. Any char
acterization of bank market structure should thus include
the effects of bank regulations as well as measures of
market power.

The microeconomic framework discussed above pre
dicts that a number of explanatory variables should be
included in a properly specified interest rate equation. A
bank-specific model, developed by Hannan (1989), pro
vides some guidance about likely candidates to include in
empirical interest rate equations. For purposes of the
current study, we divide these factors into three general
categories: measures of market conditions, indicators of
state-specific regulatory restrictions on banking, and cost
and balance sheet data on individual banks. This last group
of variables acts as proxies for service levels provided by
banks and controls for other relevant effects.

Measures of Market Conditions

One issue that arises in deriving measures of market
conditions is the proper definition of the relevant market
in which the bank operates. Some bank deposits can be
considered primarily local products, for example, accounts
with transaction features. Since local checks are easier
to cash, and clear faster than out-of-town checks, local
providers of transaction accounts have a competitive ad
vantage over out-of-town providers. Competition for trans
action accounts therefore may be geographically limited
by the need to provide local check-clearing services. 6 In
contrast, certificates of deposit are pure savings vehicles
that may trade in broader geographic markets. As a result
of this ambiguity regarding the appropriate market defini
tion, we provide measures of both local and statewide
market conditions in order to capture influences of the
varying geographic scope of bank markets.

As a measure of market power, we use local market
three-firm concentration ratios, with local markets defined
as Metropolitan Statistical Areas (MSAs) and non-MSA
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counties. As an additional measure of local market condi
tions, we include the growth rate of deposits in these
markets. We expect that higher deposit growth rates reflect
greater demand for bank deposits by banks. If this is true,
higher growth rates will be associated with higher deposit
interest rates and we thus predict a positive coefficient on
this explanatory variable. We also recognize, however, that
the influence of deposit growth rates on deposit interest
rates could represent supply effects in the market for bank
deposits, implying a different relationship between these
variables. Even though this variable could reflect both
demand and supply conditions in the market for bank
deposits, we believe it is important to include it in the
regression equations in this paper. One reason is that
California bank markets exhibited among the slowest
deposit growth rates in the sample. This variation from the
rest of the sample should be included in the empirical
analysis. There are also a number of precedents for this
variable in deposit interest rate studies, such as Berger and
Hannan (1989) and Keeley and Zimmerman (1985).

At the state level, we include a number of variables that
capture important aspects of the broader geographic mar
ket for bank services. One of these variables is the total per
capita bank offices in the state. This measure controls for
differences across states in the relative availability of bank
offices. One interpretation of this variable is that it repre
sents the level of competition in the state banking market.
If more bank offices per capita mean greater competition,
then this variable may be associated with more favorable
interest rates for bank depositors. The expected sign of the
estimated coefficient on this variable would then be posi
tive. Alternatively, more banking offices in a state may
increase banks' ability to deliver services on a per capita
basis. This variable may proxy, therefore, for convenience
and service differentials that exist at state levels. In this
case, the estimated coefficient should be negative.

As a measure of general market conditions, our regres
sions include the money market mutual fund rate as a
proxy for the "market" interest rate. The money market
fund rate varies over time with other market interest rates
and captures the return to a near-substitute for many bank
deposits. Banks must compete with money market funds in
order to continue attracting deposits. 7 Weexpect that there
is a very strong positive correlation between the money
market fund rate and the rates paid on retail deposits that
serve as savings vehicles since these accounts are close
substitutes. The relationship between transaction account
rates and money fund rates is not likely to be as strong.
Transaction services are an essential component of these
accounts. They are therefore less obvious substitutes for
money market mutual funds.

Federal Reserve Bank of San Francisco

Measures of State-Specific Restrictions on Banking

Our regressions measure state-level regulatory restric
tions on banking and bank branching. We include dummy
variables for states that have limited branching and unit
banking laws. Limited branching laws represent a regula
tory barrier to entry into local markets within a state. Such
barriers are likely to restrict the degree of competition
across local banking markets. Within their designated
markets, banks in limited branching states may offer
services that are roughly comparable to those of banks in
states that allow unlimited branching. The primary dif
ference between banks in limited and statewide branching
states may therefore be this regulatory barrier to entry. We
expect that the effect of limited branching on deposit
interest rates is negative.

Likewise, banks in states with unit banking laws face
regulatory barriers to entry. Thus, the relationship between
unit banking laws and deposit rates should be negative.
However, banks in unit-banking states cannot offer the
same kinds of services that banks in unlimited (or even
limited) branching states can. In effect, unit banks are
forbidden from competing for deposits in many of the non
price dimensions, such as offering more convenience
through a branch network. Banks in these states essentially
are forced to compete primarily through the explicit inter
est rates on their deposit accounts. This will havea positive
effect on deposit rates. Thus, the estimated coefficient on
the unit banking dummy could be either positive or nega
tive, depending on which influence dominates.

Cost and Balance Sheet Measures
of Individual Banks

The last group of explanatory variables contains factors
specific to individual banks. This group includes variables
intended to capture service and convenience aspects of
bank deposit accounts. Some of these variables, such as
the number of bank branches, attempt to measure implicit
interest on bank accounts directly, while others infer the
value of implicit interest from measures of the costs that
arise from providing these services.

The first factor, then, is the number of bank branches. 8

This variable may help to capture the service and con
venience components of an individual bank's products.
Banks may offset a lower explicit interest rate on certain
kinds of deposits with the convenience and service of an
extensive branch network. As a result, we would expect to
observe a negative relationship between deposit rates and
the number of branches.

The branches variable has several limitations. It is not a
useful proxy for bank-specific implicit interest payments

7



in the eight states that had unit banking laws during the
sample period. It also may not fully capture the service
dimension of bank deposits. For example, longer hours
and additional days open, ATMs, free or underpriced serv
ices, and promotions are not captured by the number of
branches. But since these factors do entail higher operating
costs, we include two cost variables as proxies: overhead
(non-interest) expenses per dollar of assets and average
bank salaries (total payroll expenses including benefits
divided by the number of employees). Assuming that
banks are profit maximizers, differences in overhead ex
penses and average salaries across banks should reflect
either differences in the level of services provided (and,
therefore, differences in implicit interest), or differences
between high- and low-cost areas. To the extent that
differences in operating costs reflect differences in implicit
interest, we would predict a negative correlation between
deposit rates and overhead expenses and salaries. Banks
that offer higher compensation in the form of implicit
interest may pay less explicit interest, with the net result
that total compensation to the depositor is unchanged.

The bank-specific variables also include an asset-based
measure of bank size as a control variable. Aside from the

part size plays in determining market concentration meas
ures, a bank's size may be important if depositors use it as
an indicator of an institution's health and staying power, or
its financial resources. This study includes a full range of
banks, from money center institutions to small, single
office banks. Larger banks may have a wider range of
alternatives to retail deposits than small institutions. Thus,
at-themargin, it is likely that bank size exhibits a negative
influence on deposit rates.

Finally, we include a measure of the portfolio composi
tionof each bank, as measured by the ratio of retail time
deposits to total deposits. In general, the markets for large
denomination, wholesale CDs are more competitive than
retail deposit markets. Banks that rely more heavily on
retail core deposits, therefore, may be able to tap cheaper
funding sources. The effect of this variable on deposit rates
is thus likely to be negative.

By incorporating all of the above influences into an
empirical pricing model of retail deposits, we hope to
capture the key determinants of retail deposit rates. In this
way, we can determine whether it is the unique characteris
tics of California banking markets that explain the deposit
rate mystery.

HI. Empirical Results: The Rate Mystery Thickens
Our discussion in the previous section describes a model of local market deposits over this period, California banks

of bank behavior and suggests a number of factors that ranked 47th out of the 48 states and District of Columbia
should influence the interest rates paid on bank deposits. included in our data sample.
These include the local market concentration ratio as well California banks not only grew more slowly, they also
as a number of other market, regulatory, and bank-specific incurred higher costs than the average. California ranked
cost factors. We estimate a version of this model on a time- fourth highest in terms of average salary costs per em-
series, cross-section sample of approximately 430 banks ployee and second in terms of overhead expenses per dollar
during the 1984-1987 period. With 16 quarterly values for of assets. The high costs may reflect additional expenses
each bank, we have almost 7,000 observations in our associated with staffing and operating the large retail
sample. 9 branch systems common in the state. They may also be due

These data suggest that California bank markets differ to higher land and labor costs in California. Alternatively,
from markets elsewhere in a number of important respects. these higher costs may reflect inefficiencies associated
As Table 1shows, California alone accounts for ten percent with a lack of competition arising from geographic barriers
of U.S. bank deposits. In terms of the average asset size of or monopoly power.
the banks in our sample, California ranks second, at $6.8 While California banks display some unique character-
billion, after New York. The sample average is only $2.6 istics, a notable exception is the level of market concen-
billion in assets. California ranks third in terms of the tration. Our measure of concentration is the three-firm
number of branches per bank, at 121, well above the deposit concentration ratio for the local market. This is
sample average of only 40 branches. Despite the large defined as the combined market share of deposits held by
branch systems designed to attract retail deposits, Califor- the three largest banks in the market, divided by total
nia banks rank relatively low in the proportion of retail bank deposits in the market. In terms of a weighted
time deposits to total deposits. Moreover, California banks average state 3-firm concentration ratio (where local mar-
were among the slowest growing banks during the 1984 kets are weighted by deposit shares), California ranks near
through 1987period. 10 Indeed, in terms of the growth rate the middle, 25th out of 48 states and the District of
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Columbia. It would appear at first glance that concentra
tion alone cannot explain the lower deposit interest rates
paid by California banks. 11

These observations suggest that differences between
bank markets in California and those elsewhere may help
to explain deposit rate disparities. To test this hypothesis,
we estimate the following equation:

r ijt = a +bICR3jt +b2X ijt +b3Y ijt +b4Zij t + cCAi + e ijt (3)

where rijt is the interest rate paid on one type of retail
account by bank i in local marketj at time period t. CR3 jt is
the 3-firm concentration ratio in local market j at time t, Xijt
is a vector of the market-specific variables included in the
model, Yijt represents a vector of the regulatory variables
that may be important for bank i's pricing decisions in
marketj, Zijt is a vector of bank-specific variables relevant
to deposit pricing, CAi is a dummy variable for banks
located in California, and eijt is the error term. The
parameters a and c and the vectors b i through b4 are
coefficients to be estimated.

Federal Reserve Bank of San Francisco

We estimate the model for the full sample of banks over
the entire sample period for each deposit category. If the
California dummy variable is statistically significant, then
there are differences in interest rates between banks in
California and those elsewhere that cannot be attributed
merely to differences between the characteristics of bank
markets in California and those elsewhere. Rather, a statis
tically significant coefficient on this dummy variable sug
gests that the explanation for the California deposit rate
mystery lies elsewhere.

In Table 2, we present regression results for the four
categories of deposits included in this studyl? The first
two columns contain the regression results for the two
transactions-oriented accounts: NOWs and MMDAs. As
described above, NOWs are interest-bearing checking
accounts with transaction features that tie them predomi
nantly to local bank markets. MMDAs provide a com
bination of features, including limited transactions and
short-term market rate savings services designed to make
them competitive with money market mutual fund shares.
The transaction features may also tie MMDAs to local bank
markets to some extent, as well.

Looking first at columns (1) and (2), we observe that
local market concentration exerts a significant effect on
deposit interest rates for both NOWs and MMDAs. These
results suggest that local market power (as measured by the
concentration ratio) is associated with lower deposit inter
est rates for these transaction-based accounts. The esti
mated coefficients are of similar magnitude, and predict
that a lO-percentage point increase in market concentration
(say, from 50 percent of deposits controlled by the top three
firms in the local market to 60 percent) reduces deposit
rates 1.3 to 1.7 basis points on MMDAs and NOWs,
respectively.13,14

Several other factors are also significant in determining
the deposit interest rates on these two accounts. The
estimated coefficients on local market deposit growth rates
are positive and significant in both regressions. These
estimates imply that this variable captures demand factors
in the local market, as we hypothesized above. Bank assets
also are positively correlated with deposit interest rates,
indicating that larger banks tend to pay higher rates. The
limited branching dummy variable has the expected nega
tive sign, suggesting that state branching restrictions do
indeed represent market barriers to entry. Unit banking
laws, in contrast, appear to exert an upward influence on
deposit rates. This finding suggests that such laws force
banks to compete through the explicit interest rates they
pay on retail deposits. The more transactions-oriented
NOW accounts are only loosely related to market interest
rates, as indicated by the 0.26 coefficient on the money
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market fund rate. The more savings-oriented MMDAs
follow market interest rates more closely, with an esti
mated coefficient of 0.83.

It is noteworthy that a numberof thevariables thatproxy
for implicit interest payments also are significant in these
two regressions. Theestimatedcoefficients on the number
of bank branches are significant and negative for both
transaction accounts. In addition, the average salary vari
able also displays a significantly negative coefficient. This
term represents some of the costs associated with main
taining branches andprovidingimplicitinterest.Overhead
expensesperdollarof assetsare notsignificant in thesetwo
regressions.

The final explanatory variable included in these regres
sions is the dummy variable for California banks. The

resultsdescribed here indicate that our interest rate model
has suggested a number of variables that are important
determinants of deposit interest rates. On top of these
determinants, however, weobserve significantcoefficients
for the California dummy variable. Thus, rates paid by
California banks on NOWs and MMDAs differ from the
rest of the banks in the sample in a way that cannot be
explained by the model. This means that, after taking
accountof the effects of theexplanatory variables included
in the model, deposit rates on these two accounts were
consistently lower in California by an average of 26 basis
pointsforNOWs during the 1986-87 sampleperiodand by
19 basis points for MMDAs from 1984 to 1987. In view of
the average differentials observed in Chart I of 37 and 28
basis points for NOWs and MMDAs, respectively, these
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coefficients suggest that variations in the model's explana
tory variables account for approximately one-third of the
observed differentials on both NOWs and MMDAs.

As a final observation on these regressions, we note that
the deposit rate model performs considerably better in
explaining the variation in MMDA rates than it does for
NOW account rates. The R-bar squared statistic is .866 for
theMMDA regression, and only .243 for NOWs. We thus
explain only about one quarter of the variation in NOW
rates. In fact, NOW account interest rates move infre
quently. while the explanatory variables exhibit consider
able variation during the sample period. Our deposit rate
model clearly does not capture the reasons for the sluggish
movement in NOW rates, as reflected by the low explana
tory power of this regression.

The last two columns of Table 2 contain comparable
regression results for the two categories of retail certifi
cates of deposit. Looking first at the estimated coefficients
on the concentration ratio, we find that the estimates are
negative, but are smaller and less statistically significant
than for the two transaction accounts. The coefficient on
the three-firm concentration ratio is significant at the five
percent level for the short-term CD, although the absolute
valu~ of the point estimate is substantially smaller than for
either transaction account. The estimated coefficient on
market concentration is not significantly different from
zero for the long-term certificate. The relationship between
local market concentration and deposit interest rates for
these CDs is thus less important than it is for the two
transaction accounts.P

One explanation for this finding is that these retail
certificates of deposit are more strictly savings vehicles
and, the longer the certificate, the less important local
bank services are likely to be to the depositor. Therefore,
markets for these CDs may encompass a much broader
geographic scope. Moreover, CD rates are frequently pub
lished and made available on a regional or national basis,
allowing funds to be deposited outside the local market
area by mail or through deposit brokers. At the margin,
competition may serve to minimize differentials across
markets. As a result, CD rates are less likely to be affected
by local market conditions and, thus, we would expect to
observe a smaller effect of local market concentration on
the interest rates on CDs than on transaction accounts.

The regression results for the two CDs also differ from

Federal Reserve Bankof San Francisco

those for NOWs and MMDAs in other ways, for example,
with respect to the significance of the variables that meas
ure implicit interest. Aside from average salaries, which
have a negative impact on all four rates, we find that short
term CDs appear to have some degree of a service compo
nent, as indicated by the significant negative coefficient on
the number of branches. The long-term certificate is the
only account category of the four for which this variable is
not statistically significant. Overhead expenses also ap
pear to exert some downward pressure on CD rates, in
contrastto a lack of any observed effect on transaction
accounts. This finding is difficult to explain, especially if
we believe that these non-interest expenses measure the
cost of providing implicit interest. 16

The dummy variable for unit banking states has no
statistically significant effect on deposit rates for either CD
category, in contrast to the positive estimated coefficients
for the two transaction accounts. Although unit banking
laws appear to induce banks to compete primarily on the
basis of interest rates for transaction accounts, these laws
have no such identifiable effect for certificates. This result
is consistent with the notion that CDs trade in geographic
markets that are not confined by state borders. In the
market for strict savings vehicles, one bank may look like
any other, regardless of its ability to offer branches.

Finally, we expect that both of these savings certificates
should follow market interest rates closely to maintain
their attractiveness relative to competing instruments. The
estimated results confirm this prediction, as shown by the
1.0 estimated coefficients on the money market fund rate.

The estimated coefficients on the California dummy
variable also indicate some important differences between
transaction accounts and certificates of deposit. While
the point estimates for these dummy variable coefficients
are negative for both account maturities, the California
dummy variable is not statistically significant for long
term CDs and is significant only at the five percent level for
the short-term certificates. The latter results suggest that,
after taking other factors into account, short-term CD rates
were eight basis points less in California than elsewhere
during the 1984-1987 sample period. This is substantially
smaller than the observed differentials for the transaction
accounts. 17 For the long-term CDs, rates in California are
statistically indistinguishable from those paid by banks in
other states. 18,19
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IV. Explaining the Mystery
The estimated coefficients on the California dummy

variables in Table 2 provide evidence that, although stan
dard determinants of bank deposit rates help to explain a
portion of the disparity in rates between California and the
U.S., a sizable proportion of this disparity apparently is
the result of other factors. Specifically, with respect to
NOWs and MMDAs, California banks may respond differ
ently to the factors included in our model than do banks
elsewhere. 20 There is less evidence, however, that different
pricing strategies prevail for the two certificates of deposit.
Given these findings, we focus in the remainder of this
paper on explaining the sources of the interest rate differ
entials for NOWsand MMDAs only.

One way to interpret the significant California dummy
coefficients for the transaction accounts is that they indi
cate an inappropriate restriction on the estimated model.
The full-sample regressions impose the restriction that the
estimated coefficients for all banks (regardless of location)
are identical. IfCalifornia banks respond differently to the
determinants of deposit interest rates than banks else
where, then this restriction is incorrect. F-statistics con
structed from separate regressions for the California and
non-California banks in our sample support the notion that
California banks respond differently to interest rate deter
minants than banks elsewhere. These tests confirm that the
sets of estimated coefficients for NOW accounts are statis
tically different between California and non-California
banks. We find weaker evidence of differential responses
forMMDAs.

If California banks respond differently to interest rate
determinants than banks elsewhere, as the above tests
suggest, then we wish to find how much of the observed
discrepancies can be attributed to these different re
sponses. To accomplish this, we re-estimate the regres
sions in Table 2, including dummy variables for California
banks interacted with the other explanatory variables. The
estimated coefficients on these interacted variables repre
sent the marginal effects of the explanatory variables for
California banks, over and above their effects for the
sample as a whole. The results from these estimates are
presented in Table 3.

Looking first at the results from the NOW account
regression, we find estimated coefficients for the non
interacted variables that are extremely close to the esti
mates in Table 2, with the exception of the coefficient on
overhead expenses. Among the interacted variables, we
observe a large negative intercept term and a large positive
coefficient on concentration, both of which are statistically
significant. Among the remaining interacted variables, the
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two cost measures are both statistically significant (with
opposite signs), and we observe a large positive coefficient
on market deposit growth.

Using this new set of estimated coefficients, we can
calculate the implied deposit interest rates paid by a bank
with average sample characteristics for a non-California
bank, operating in an average sample, non-California
market. For purposes of this exercise, we exclude the
effects of unit banking and limited branching restrictions.
With these same non-California average sample values, we
can then determine the interest rate this bank would charge
if it were to respond to the explanatory variables as the
California banks do. The difference between these two
estimates provides an indication of the extent to which
California banks respond differently to rate determinants.
This difference is then compared to the observed differ
entials."

Using this approach to generate the NOW account
deposit interest rate implied by the average non-California
sample values of the explanatory variables, we obtain a rate
of 5.21 percent. By inducing this bank to act like its
California counterpart, we get an interest rate of 5.31
percent using the same average sample values. In effect,
the marginal influence of the different response of Califor
nia banks is to raise the NOW rate above that for the rest of
the nation. Allowing for a different response of California
banks to the determinants of deposit interest rates suggests
that California banks ought to pay higher deposit interest
rates on NOWs, not lower ones. These differential re
sponses thus provide no explanation for the interest rate
disparity we observe on NOW accounts.

Pursuing this same exercise for MMDA deposit rates,
we find fewer significant interacted explanatory variables.
Only two of these variables, a negative intercept and a
positive coefficient on overhead expenses, are significant
at the one percent level. A positive coefficient on con
centration is also significant at the five percent level. The
marginal effects of the different responses of California
banks to the model's explanatory variables are thus smaller
for MMDAs than for NOWs. Calculating the interest rates
implied by these estimated coefficients, we obtain 6.63
percent for the average non-California bank, and 6.44
percent for an average bank that acts like a California bank.
This differential of 19basis points suggests that differences
in the behavioral response of California banks to the
determinants of deposit interest rates explain approxi
mately two-thirds of the observed interest rate discrepancy
in MMDA rates of 28 basis points from 1984-87. The
remaining discrepancy is due either to the unique charac-
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teristics of California banks and the state's bank markets,
or toa misspecified deposit interest rate model.

The results of these tests indicate that relaxing the
constraint that all banks in the sample act the same
"explains" a considerable proportion of the rate mystery
for MMDAs. Allowing for differences in bank behavior,
however, explains virtually none of the interest rate dis
crepancies for NOWs. Of course, finding evidence that
banks in California are different from those elsewhere begs
the more fundamental question why this should be so.

Itisalsodifficult to attribute portions of the differentials
to the explanatory variables. The Table 3 regression for
NOWs, for example, shows a large negative interacted
constant, suggesting a shift in the level of rates by Califor
nia banks. This level shift is offset by a large positive
coefficient on interacted market concentration, a result that
is contrary to the theoretical predictions of the structure
performance hypothesis and with the empirical results for
the rest of the sample. While the positive coefficient on
interacted concentration is consistent with the efficient
structure hypothesis discussed in Section II above, the
magnitude of the implied price effect makes it seem
unlikely that California banks are that much more efficient
than those elsewhere. We therefore put little credence in
this interpretation of the results. These findings are thus
difficult to explain and contribute little to identifying the
sources of the NOW rate mystery.

An alternative avenue of research is to investigate other
ways in which market power may manifest itself. There is
reason to believe that local market concentration ratios
may not be adequate measures of market power in Califor
nia banking. Banks in the state have large, statewide
branching networks and appear to price their deposits on a
statewide basis. Market power in California, therefore,
may be exercised by banks in a way that is not well
captured by this traditional measure of local market con
centration. One suggestion by Neumark and Sharpe (1989)
is that market power may manifest itself in the rate at which
deposit rates adjust to changes in market interest rates.
Specifically, banks that exercise market power may adjust
deposit rates more slowly in an upward direction than in a
downward direction. If this is true, then in markets where
banks have market power, we would observe deposit rates
lagging market interest rates when rates are rising, but
declining in concert with market rates when rates are
falling.

In •an attempt to address this issue, we estimated dif
ferent regressions for periods when rates were rising
and falling, and found some evidence that the California
dummy variable was larger in periods of rising rates than in
periods of falling rates for both transaction accounts.
While this finding is consistent with California banks
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exercising marketpower in adjusting theirdeposit interest
rates, an extensive analysis of this dynamic adjustment
model is beyond the scope of this paper. It does suggest,

however, that additional research in this area may prove
fruitful.

v. Summary and Conclusion

In thispaper, weexplore theso-called California deposit
rate mystery. WeconfirmthatCalifornia bankspaidlower
deposit rates on two kinds of retail transactions accounts
than non-California banks during the 1984-1987 sample
period. For twomaturities of time certificates of deposit,
theestimated interestratedifferentials aresmaller andless
distinctive. There is less evidence, therefore, that the
deposit fate mystery extends to time CDs. Our results
suggestthatthediscrepancies areprimarily aphenomenon
associated with transaction-based accounts. We also find
that. the unique characteristics of banking markets in
California account for approximately one-third of the
observed differentials.

We then estimate regression equations forthese transac
tion-based accounts thatpermit the behavior of California
and non-California banks to vary and find significant
differences in theresponses of thetwosamples ofbanks to
the model's explanatory variables. Allowing for these
different responses is sufficient to eliminate two-thirds of
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thegredicted interestrate discrepancies for MMDAs, but
"explains" very little of thedifferential forNOWs.

Despite these positive findings, the California deposit
rate mystery remains an interesting puzzle. Forexalllple,
we cannot explain why. California banks act differently
frOIn banks elsewhere. It appears that state borders. have
shielded banks inCalifornia from the influences affecting
ba.nksinother. states. The importance of these borders
will.decline in 1991 when California allows full interstate
banking. Will the different pricing behavior of California
bankscontinue after 1991, or willbanks in the state
come to resemble those elsewhere? Perhaps even more
interesting, will non-California bank holding companies
acquiring banks in California continue to behave as they
previously did outside the state or will they act like their
California counterparts in setting deposit interest rates?
The answers to these questions, and the final resolution
to the rate mystery itself, likely will have to wait until
after1991.
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NOTES

1. Data are from the Monthly Survey of Select Deposits
(FR.2042 Report). The most common interest rates paid
on several retail deposit accounts are collected as of the
close of business on the last Wednesday of the month
from .a sample of approximately 435 banks nationwide.
The sample includes institutions of all size categories. We
use the observation for the last month in the quarter to
obtain a quarterly time series on deposit rates.
2. To determine the statistical significance of these differ
enttals.we.rearessed tne average rate paid by California
banks in .the sample against a constant term and the
average rate paid by all banks in the sample. A significant
estimated constant term indicates that the differences in
the interest rates are statistically significant.
3. See Neuberger and Zimmerman (1989) for additional
discussion.
4. See the extensive surveys by Gilbert (1984) and
Rhoades (1977,1982)for discussion and analysis of these
studies.
5. Smirlock (1985) tests this hypothesis on a sample
of unit banks during the 1970s. His analysis shows that
once market share is accounted for, concentration has no
explanatory power for bank profitability. In contrast, mar
ket share is positively and significantly related to bank
profitability even after controlling for concentration. Smir
lock interprets these results as contrary to the structure
performance hypothesis and supportive of the efficient
structure hypothesis. He argues that market concentra
tion is indicative not of collusive market power but of the
superior efficiency of leading firms.
6. Although limited transaction MMDA deposits generally
are drawn from a bank's local market area, Keeley and
Zimmerman (1985) found no evidence to support the
hypothesis that MMDA markets in California were local.
However, their analysis did find evidence of local markets
for the Super NOW account, which pays market rates and
provides full transaction services, and is similar to the
NOW accounts studied here.
7. An alternative specification of the model, using quar
terly time dummies in place of the money market mutual
fund interest rate produced similar regression results.The
interest rate on money market funds moves closely with
open market interest rates. In addition, money market
funds compete directly with retail deposit products of
fered by banking institutions.

8. In our empirical estimates, we use the number of
branches owned and operated by each bank. A reason
able case can be made that this number should be
normalized, for example, by dividing by market popula
tion or market size. However, it is not clear which is the
appropriate standard for the normalization. We tried sev
eral normalization techniques and obtained similar results
to the estimates using only the number of branches. We
thus chose to use the number of branches.
9. The most common interest rates paid during the month
for each deposit category are reported for each bank in
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the survey. We define the bank's local market as the MSA
or non-MSA county in which the home office is located. In
this way, we apply the most common interest rate to a local
market. This means we have one observation per time
period for each bank. Bank characteristic data were ob
tained from call reports, which are available on a quarterly
basis. The interest rate data are monthly time series. We
used the last monthly observation in each quarter. Note
that data for NOW accounts are available starting in 1986.
The NOW regressions were thus estimated on approxi
mately 3500 observations from 1986 to 1987.
10. This was also a period when California banks lost a
significant share of the deposit market to thrifts. Thrift
institutions in the state accounted for more than half of
total domestic deposits by the end of the period, far higher
than the national average.
11. In 1987, the 3-firm concentration ratio of 55.0 for the
entire state (including all banks and all markets) ranked
15th out of the 50 states, although California was not
statistically significantly different from the mean across all
states of 46.6 percent.

12. These estimates are analogous to those reported in
Berger and Hannan (1989), with the sample updated to
include quarterly data for 1986 and 1987.
13. These results are consistent with the findings of Ber
ger and Hannan (1989), although our estimated coeffi
cients are considerably smaller than theirs. There are a
number of potential reasons for the different estimated
coefficient on the concentration ratio between our study
and that of Berger and Hannan. First, our specification
contains several variables that they do not include in
their estimated equations. The results of the two studies,
therefore, are not perfectly comparable. More impor
tantly, there is evidence that the relationship between mar
ket concentration and bank deposit pricing decisions is
changing over time. To test this hypothesis, we split the
sample in half and ran the same regressions over the two
intervals. In the MMDA regressions, the coefficient on
concentration was twice as large in the 1984-85 regres
sion as it was in the 1986-87 estimates. These estimated
coefficients were significantly different from one another
at the 5 percent level. While the 1984-85 results are closer
to the findings of Berger and Hannan than the whole
sample regressions, we still estimate significantly smaller
concentration coefficients than they do.
14. This result conflicts somewhat with the results re
ported by Keeley and Zimmerman (1985). Using a limited
sample of nine western states that allowed statewide
branching, those authors found a significant, negative
relationship between interest rates on MMDAs and a
state-level market concentration measure, but no signifi
cant relationship between MMDA rates and local market
concentration.
15. Weexamined other maturities of retail CDs and gener
ally found similar results. The estimates for the various
CDs were generally quite consistent and significantly
different from the transactions accounts.
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16. It is plausible that banks may allocate some overhead
costs to these savings instruments. However, most banks
generate little fee income from these accounts to offset
this overhead. In contrast, banks charge for many serv
ices associated with transaction accounts, i.e., monthly
charges and per item fees to name a few, and this fee
income may reduce the strength of any relationship be
tween gross overhead costs and interest rates on these
accounts.
17. The estimated coefficient on the California dummy
variable for the three- to six-month CD may give some
indication of the costs associated with switching bank
accounts. Flannery (1982) has suggested that bank ac
counts involve quasi-fixed costs that prevent a complete
adjustment of deposit interest rates to closely competitive
instruments, such as other market rates or rates at com
peting depository institutions. Over a year, an eight basis
point difference in deposit rates translates to a loss of only
eight dollars on a $10,000 account. This may be too little to
induce many CD holders to find alternative investments.
18. The results presented in Table 2 are consistent with
those reported in Berger and Hannan's paper: market
concentration is associated with lower deposit interest
rates for MMDAs but not with lower longer-term CD rates.
The addition of two years of data to the sample has
not altered the basic findings of their study. Moreover,
the additional period allows us to include NOW accounts
in our analysis, confirming the results for transaction
oriented accounts.

19. The rate mystery may also extend to other major
states. One version of the model included dummy vari
ables for several major banking markets, including New
York, Illinois, Pennsylvania, Michigan, Texas, and Califor
nia. The results indicate that rates in a number of these
states also differed from the sample average by statis
tically significant amounts.

20. We know from observing the pricing behavior of Cali
fornia banks that many of these institutions employ a
statewide policy of setting deposit interest rates. That is,
an account at a major California bank receives the same
interest rate whether it is at a branch in a remote rural area
of the state or in a densely populated urban center.
California banks have thus chosen to ignore to some
degree local market conditions in setting interest rates on
their deposit accounts, a decision which may not apply to
other markets.

21. In order to generate the "average sample" interest
rates presented below, we use average sample values of
the explanatory variables for the non-California sample of
banks, and multiply them by the estimated coefficients
(excluding the interacted variables) in Table 3. Sample
periods are 1986-87 for NOWs and 1984-87 for MMDAs.
We then add to these estimates the same non-California
average sample values multiplied by the corresponding
interacted coefficients, including the interacted constant
term. The result is the interest rate the average non
California bank would pay if it were to act like the California
banks in our sample.
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