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1. Introduction

Euro-area financial integration is an important issue, since both eco-
nomic theory and empirical findings suggest that the integration of
financial markets contributes to the smooth functioning of the sin-
gle monetary policy, to financial stability, and to economic growth
(e.g., Artis, Weber, and Hennessy 2000; Danthine, Giavazzi, and von
Thadden 2001; Gaspar, Hartmann, and Sleijpen 2003; Guiso et al.
2004; and European Central Bank 2007). To date, some segments
of euro-area financial markets have made great progress in terms of
integration, while there is little evidence of similar integration having
taken place in retail banking. However, the general process of Euro-
pean integration is expected to bring more homogeneous banking
systems as well. In fact, euro-area banking convergence is pursued as
a goal by European supranational organizations, since the euro-zone
countries are banking oriented and the common monetary policy is
implemented mainly through the banks.

In relation to this process, a large stream of literature is mon-
itoring the convergence of European credit markets and measuring
banking integration with several indicators: the number and value
of cross-border transactions and mergers and acquisitions (M&As),
the number of foreign banks, and the share of assets held by foreign
banks.1 This literature regards financial convergence primarily as a
purely empirical question. From this standpoint, our paper joins in
the current debate by analyzing the convergence of an important
indicator: banking interest rates.

On the other hand, just regarding price convergence, a theoret-
ical background seems to exist—the law of one price—and a clear
benchmark—full convergence—once returns and risks are taken into
account. On the basis of the law of one price (hereinafter simply the
Law), in a single market, prices should converge thanks to arbitrage.

1See, e.g., Centeno and Mello (1999); European Central Bank (1999);
Kleimeier and Sander (2000); Byrne and Davis (2002); Cabral, Dierick, and
Vesala (2002); Hartmann, Maddaloni, and Manganelli (2003); European Banking
Federation (2004); European Central Bank–Center for Financial Studies (2004);
Gual (2004); Manna (2004); Murinde, Agung, and Mullineux (2004); Barros et al.
(2005); European Commission (2005); European Parliament (2005); Walkner and
Raes (2005); European Central Bank (2007).
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If the Law holds, there should be no market segmentation, while per-
sistent differences in price levels may signal that barriers remain. As
far as we know, after a partial test pioneered by Adam et al. (2002),
this paper is the first empirical attempt to verify the validity of the
Law in all the main euro-area retail banking activities.

In reality, the Law has been criticized on various grounds, and the
test of its validity is particularly complex in banking markets. One
the one hand, arbitrage is generally easier in financial markets than
in goods markets, since there are no transportation costs and the
Law can be expected to hold almost instantaneously.2 On the other
hand, several banking products are not fungible, in the sense that
they cannot be substituted either by other products or by the same
services provided by other banks; accordingly, they cannot have the
same price. Hence the Law may not hold within countries, even if
the market is integrated.

Nonetheless, we refer to the law of one price because it remains
a useful theoretical reference when one analyzes price convergence.
First, financial theorists have used the Law as an uncontroversial
minimal condition, and upon it they have built the edifice of mod-
ern financial theory, including the Modigliani-Miller capital struc-
ture propositions and the Black-Scholes option-pricing formula (e.g.,
Lamont and Thaler 2003). Second, the European Central Bank
(ECB) considers the Law a natural way to assess the state of Euro-
pean financial integration (e.g., Trichet 2006). Third, several scholars
indicate that, even with its imperfections, the Law is the sole theory
for measuring integration (Adam et al. 2002; Adjaouté and Danthine
2003; Baele et al. 2004; Dermine 2006; Sørensen and Lichtenberger
2007; Gropp and Kashyap 2008).

In any case, when we refer to the Law, we use it not as a dogma,
but as a methodological expedient. For us, the Law is a theoretical
benchmark that guides the reading of the progressive steps of our
analysis. In particular, we propose a specific interpretation of the
Law, which seems the only one feasible to us and makes it possible
to handle the nonfungibility of banking products. In fact, since the
Law calls for “identical prices for identical goods,” we stress the fact
that goods must be identical and, since banking services are often

2Analyses of the Law in the European goods markets are, for example, in
European Commission (2001) and De Grauwe (2003).
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not uniform, that we can correctly verify the validity of the Law
only if we somehow render them homogeneous. In an econometric
exercise, it is possible to homogenize national banking services by
controlling for the factors differentiating them across countries. Our
idea is that, once controlled for both the demand and supply deter-
minants of their differences, the products become homogeneous, so
that, if the price is no longer dispersed, the Law holds. Needless to
say, as long as national peculiarities continue to prevail, the Law
remains only a theoretical benchmark.

This manner of proceeding acknowledges the criticism of the Law
suggested by part of the industrial organization theory (e.g., Salop
and Stiglitz 1982). According to this line of research, market equilib-
rium may be characterized by price dispersion for seemingly homo-
geneous commodities owing to consumer or producer heterogeneity.3

Our interpretation is precisely that the Law can be verified only if
these heterogeneities are taken into account. In the banking case, for
example, if loan applicants are different because they do not belong
to the same credit-risk class, the underlying loans are not identical;
consequently, the corresponding prices are not identical and the Law
does not hold. On the contrary, once the risk profile of borrowers has
been controlled for, if the interest rates are similar, we can say the
Law holds.

Even recent literature, although it admits the Law as the sole
theory for measuring integration, emphasizes that it can be veri-
fied only on similar assets. Adjaouté and Danthine (2003) and Baele
et al. (2004) grant that in order to verify the Law, if assets are not
sufficiently homogeneous, which is relatively easy for bonds or in the
money market but difficult in retail banking, differences in system-
atic risk factors and other important characteristics must be taken
into account. Likewise, Gropp and Kashyap (2008) argue that the
Law will not send a clear message regarding the state of integra-
tion “unless one accurately controls for those factors, which may

3This large body of research dating back to the 1970s studied price disper-
sion in contrast with Walrasian theory. Price dispersion can result, for instance,
when consumers have different search costs (e.g., Salop 1977; Stiglitz 1987); if
consumers receive a different number of price offers (e.g., Butters 1977); if con-
sumers have different valuations for the good (e.g., Shilony 1977; Varian 1985); or
if the environment is inflationary and price adjustments are costly (e.g., Bénabou
1992) and so on.
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very likely systematically differ across countries.” They highlight
that if the observed violation of the Law is due to unobserved het-
erogeneity in demand, which may be a function of “differences in
preferences, risk characteristics, or other demand characteristics”
in different markets and countries, the price differences would have
nothing to do with the failure of integration. We therefore control
for differences in preferences, risk characteristics, and other demand
characteristics.

We deal with other problems raised by the previous literature.
Dermine (2006) signals that empirical tests of the Law could be mis-
leading because if customers buy a bundle of financial services from
their bank, the Law should hold for the entire package. We tackle
this argument by analyzing not a single or a few banking products,
but fourteen different interest rate categories representative of all
the main retail banking activities. Adam et al. (2002) highlight that
in order to assess the extent to which the Law holds in euro-area
banking markets, new and more accurate data were required. We
have the advantage of being able to exploit recent harmonized data
on euro-area bank interest rates, making a consistent cross-country
comparison possible for the first time.

Since integration is not an absolute concept, another element of
our analysis is the use of a single country, Italy, as the empirical
benchmark for assessing the level of euro-area integration. The idea
is that the level of integration reached within a country represents
an upper bound to the level euro-area banking markets can reach
(Guiso, Sapienza, and Zingales 2004).

Our paper finds three main results: First, the law of one price
does not hold for the raw interest rate data, and the euro-area retail
banking markets appear still segmented. Second, euro-area bank
interest rates differ because national products are differentiated by
national factors; once these have been controlled for, many differ-
ences disappear and the Law starts to hold. Moreover, since supply
factors play an important role in rate heterogeneity, there is scope
for further interest rate convergence. And third, when instruments
are sophisticated or the market power of bank customers counts,
prices are more homogeneous.

The rest of the paper is organized as follows. The next section
presents our methodology, based on two econometric approaches
and three steps of analysis. The third section introduces the new
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euro-area harmonized data on bank interest rates and our data set.
The fourth section presents the results of the unconditional tests
(the first step of our analysis). The fifth section provides regressions
carried out using national determinants of bank interest rates (our
second step). The sixth section describes the final outcomes of the
conditional tests, i.e., controlling for national peculiarities (our third
step). The final section summarizes our findings.

2. Methodology

Our purpose is to assess whether, in the sense argued in the previous
section, the law of one price holds in the euro-area credit market.
Our focus is twofold, on interest rate categories and on countries. In
other words, we want to find out which interest rate categories are
more uniform across Europe and which countries are more “similar”
in a pairwise and/or multicountry sense.

The new harmonized and still relatively short data series, which
we have the advantage of using, do not make it possible to assess
the long-run process of convergence. However, since European bank-
ing markets have undergone a significant process of integration in
the last few decades, the current level of bank interest rates should
reflect this convergence. We therefore verify the degree of similarity
reached between national rates, the so-called convergence hypothesis
(e.g., Harvey and Carvalho 2002; Busetti and Harvey 2003).

In the first step of our analysis, we use two methodological
approaches: stationarity tests and statistical tests of equality of
country coefficients.

According to the strategy proposed by Harvey and Carvalho
(2002, 2005), our first methodological approach is based both
on the ADF (augmented Dickey-Fuller) test and on the KPSS
(Kwiatkowski-Phillips-Schmidt-Shin) test.4 These stationarity tests
are standard methods used in the empirical literature to evaluate
convergence processes—with reference, for instance, to interest rates,
as in our case (e.g., Siklos and Wohar 1997), real GDP growth rates
(e.g., Bernard and Durlauf 1996), and inflation rates (e.g., Busetti

4See, e.g., Dickey and Fuller (1981); Bell, Dickey, and Miller (1985); Hall,
Robertson, and Wickens (1992); Kwiatkowski et al. (1992); and Hobjin and
Franses (2000).
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et al. 2007). We apply the two tests to the bilateral differentials δij
t

between the bank interest rates of each pair of countries:

δij
t = ri,t − rj,t, (1a)

where ri,t and rj,t are the fourteen different types of interest rates,
specific to each test, for countries i and j (i �= j; i, j = 1, 2, . . . , n
countries) in month t = 1, 2, . . . , T months.

Two countries can be said to have homogeneous interest rates
(occurred convergence) when the interest differential δij

t between
them is a zero-mean stationary process. The ADF test preliminar-
ily verifies whether the differentials δij

t are nonstationary processes.
Then the KPSS test verifies the zero-mean stationarity of stationary
δij
t , rejecting the null hypothesis (zero-mean stationarity) for a large

value of ζ statistic:

ζ =

∑27
1

(∑t
1 δij

)2

272 �
σ

2
LR

, (1b)

where �
σ

2
LR is a nonparametric estimator, robust to autocorrelation

and to heteroskedasticity, of the long-run variance of δij
t . The two

tests are repeated for the fourteen types of bank interest rates and
for all pairwise differentials among the euro-area countries, at the 5
percent level of statistical significance.

Our second methodological approach uses the same fourteen
bank interest rates as dependent variables in as many regressions.
We carry out statistical tests of equality of the country coefficients
estimated in the regressions (e.g., Jackson 1992; Levy and Panetta
1993). In formal terms, we adopt the following general specification:

ri,t = α′
t Ti,t + β′

i Ci,t + γ′ Di,t + δ′ Si,t + εi,t, (2a)

where ri,t is defined as in equation (1a); Ti,t is a matrix (nt × t) of
time (monthly) dummies; Ci,t is a matrix (nt × i) of country dum-
mies; α, β, γ, and δ are vectors (nt × 1) of coefficients; Di,t is a
matrix (nt × g) of demand-side regressors; Si,t is a matrix (nt × h)
of supply-side regressors; g and h indicate the number of regressors,
different in each regression in, respectively, matrix Di,t and matrix
Si,t; and εi,t is the idiosyncratic error ∼ i.i.d. (0, σ2

ε).
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The estimated coefficients βi are used in each interest rate cate-
gory for Wald tests on the statistical significance of bilateral differ-
ences for i �= j:

H0: βi = βj . (2b)

When the data do not reject the equality of coefficients, on the
basis of the F [1, Tn − (i + g + h)] statistic at the 5 percent signif-
icance level, we say that the bilateral interest rate differentials are
not significant and therefore the interest rates for the pair of coun-
tries are similar or homogeneous. In the first step we use only time
Ti,t and binary country Ci,t dummies as independent variables; in
the second step we first add the matrix Di,t, which contains fac-
tors influencing interest rates on the basis of the characteristics
of bank depositors and borrowers, and then the matrix Si,t, which
contains the determinants of rates that depend on banking-system
characteristics.

In the second and third steps of our analysis, we use only our
second approach. The reason is that the first approach can only be
used on the raw data (unconditional test). On the contrary, our sec-
ond approach allows us to “clean up” the data using the matrices
Di,t and Si,t in sequence (second step) and then to repeat the initial
test of homogeneity on the cleaned-up data (conditional test—third
step). This data cleaning renders homogeneous euro-area banking
services and allows us to really verify the validity of the Law.

There are at least two reasons to distinguish the demand regres-
sors’ effect from the overall effect. First, since our aim is to homog-
enize banking services, and economic theory does not specify what
defines a product, it is disputable whether all regressors in matri-
ces Di,t and Si,t contribute to defining banking products. Following
the example of credit-risk classes, only if we take into account the
riskiness of borrowers (a demand-side characteristic) can we con-
sider the underlying loans as similar goods and expect their prices
to be similar. Likewise, market power (a supply-side characteristic)
differentiates the perception of goods and therefore might be taken
into account as well. Second, the ongoing euro-area process of inte-
gration could reduce the differences in the supply factors, but it
would be difficult for it to render bank customers more similar. The
point stressed by Gropp and Kashyap (2008) is that even in a per-
fectly integrated (national) market, we should find dispersion due to
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demand factors. If this is true, one could view demand-side charac-
teristics as “good” reasons for dispersion and supply-side factors as
“bad” reasons. In any case, it is appropriate to keep the two effects
distinct.

3. Data

Five out of the fourteen bank interest rate categories regard deposits:
interest rates on total deposits, on overnight deposits, on deposits
with agreed maturity, on deposits redeemable at notice, and on
repos. Five categories regard lending interest rates to households:
interest rates on total loans to households, on bank overdrafts, on
loans for house purchase, on consumer credit, and on loans for other
purposes. Four categories regard lending interest rates to nonfinan-
cial corporations: interest rates on total loans to firms, on bank
overdrafts, on loans up to 1 million (loans to small firms), and on
loans over 1 million (loans to large firms).5

We have the advantage of using recent harmonized monthly data
on the bank interest rates in the euro-area countries, collected by
the Eurosystem since January 2003 (see European Central Bank
2003). All the fourteen interest rates selected refer to new busi-
ness for the period January 2003–March 2005 (T = 27). The num-
ber of observations is 324 (twelve countries and twenty-seven peri-
ods) when the interest rate exists in each euro-area country in our
sample, and smaller otherwise.6 We excluded interest rates on out-
standing amounts because these suffer from national pre-euro effects,
while those on new business reflect the current post-euro situation.

5We chose to carry out our analysis on product-specific rate levels. The empir-
ical literature highlights that the analyses of margin and level differences provide
similar indications. Moreover, the analysis of product-specific rates may show
different degrees of homogeneity in some markets, which could pass unnoticed
in the margin analysis. In any case, for the sake of completeness, we extended
the analysis to two spreads: the first between the average rate on total loans to
households and that on total deposits, and the second between the average rate
on total loans to firms and that on total deposits.

6In our sample period, twelve European countries adopted the euro: Aus-
tria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg,
the Netherlands, Portugal, and Spain. The observations are 297 for deposits
redeemable at notice (excluding Greece) and 162 for repos (the instrument is not
used in Finland, Germany, Ireland, Luxembourg, the Netherlands, or Portugal).
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Figure 1. Dispersion of Interest Rates on Deposits of
Households

Figures 1–3 list the fourteen interest rate categories and provide the
cross-country dispersion of each category in our sample period.

As explained in the previous section, in the second and third
steps of our exercise, we add in the estimations of equation (2a) the
matrices Di,t and then Si,t. The two matrices include a different
set of regressors for deposit rates, for lending rates to households,

Figure 2. Dispersion of Interest Rates on Loans to
Households
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Figure 3. Dispersion of Interest Rates on Loans to
Nonfinancial Corporations

and for lending rates to nonfinancial corporations. The regressors
are rates of change or ratios between variables. Table 1 contains
the complete list of covariates, their description and the effect they
proxy, their division between demand and supply factors, the indi-
cation of the interest rate equations in which they are included, data
sources, and summary statistics. An element of the paper worthy of
mention is the large use of European harmonized data collected by
the European System of Central Banks (ESCB).

4. First Step: Unconditional Test of Cross-Country
Interest Rate Homogeneity

The results of the first step of our analysis are reported in table 2
(instrument-by-instrument analysis) and in table 3 (country-by-
country analysis).

The first column of table 2 reports the fourteen categories of
bank interest rates. The second column counts the total number
of cross-country bilateral differentials for each type of interest rate:
n(n − 1)/2. It is equal to 66 when the interest rate category exists
in all the countries; it is equal to 55 for deposits redeemable at
notice and to 15 for repos. The third column shows the results of
our first methodological approach: the number of stationary bilateral



16 International Journal of Central Banking March 2009
T
ab

le
1.

D
es

cr
ip

ti
on

of
V

ar
ia

b
le

s

T
y
p
e

C
o
v
a
ri

a
te

s
D

e
sc

ri
p
ti

o
n

In
E
q
u
a
ti

o
n

o
f

D
a
ta

S
o
u
rc

e
s

M
e
a
n

S
td

.
D

e
v
.

M
in

.
M

a
x
.

D
e
m

a
n
d
-

S
id

e
R

e
g
re

ss
o
rs

D
i,
t

R
ea

l
G

D
P

g
ro

w
th

R
ea

l
G

D
P

g
ro

w
th

ra
te

A
ll

ra
te

ca
te

g
o
ri

es
E
u
ro

st
a
t

0
.1

9
4

0
.6

8
1

−
1
.8

4
3
.0

4

D
is

p
o
sa

b
le

in
co

m
e

T
o
ta

l
d
is

p
o
sa

b
le

in
co

m
e

o
n

n
u
m

b
er

o
f
h
o
u
se

h
o
ld

s
D

ep
o
si

t
a
n
d

le
n
d
in

g
ra

te
s

to
h
o
u
se

h
o
ld

s
E
u
ro

st
a
t

2
8
.4

4
2

7
.5

3
9

1
0
.5

0
4

3
8
.7

0
6

A
lt

er
n
a
ti

v
e

fo
rm

s
o
f

sa
v
in

g

G
ov

er
n
m

en
t

b
o
n
d
s

a
s

a
ra

ti
o

o
f
G

D
P

D
ep

o
si

t
ra

te
s

E
S
C

B
–
E
u
ro

st
a
t

2
.5

5
1
.4

3
0
.0

7
5
.8

7

A
lt

er
n
a
ti

v
e

fi
n
a
n
ci

a
l

so
u
rc

es

F
ir

m
s’

m
a
rk

et
ca

p
it

a
li
za

ti
o
n

o
n

b
a
n
k

lo
a
n
s

L
en

d
in

g
ra

te
s

to
n
o
n
fi
n
a
n
ci

a
l
co

rp
o
ra

ti
o
n
s

E
S
C

B
–
E
u
ro

st
a
t

1
.3

4
8

1
.1

9
4

0
.2

4
3

5
.3

8
2

R
is

k
ex

p
o
su

re
R

a
ti

o
b
et

w
ee

n
b
a
n
k

lo
ss

p
ro

v
is

io
n
s

a
n
d

to
ta

l
lo

a
n
s

L
en

d
in

g
ra

te
s

E
S
C

B
–
B

a
n
k
sk

.
0
.4

4
2

0
.3

3
0

0
.0

1
.1

3

F
ir

m
s’

av
er

a
g
e

si
ze

F
ir

m
s’

va
lu

e
a
d
d
ed

o
n

n
u
m

b
er

o
f
fi
rm

s
L
en

d
in

g
ra

te
s

to
n
o
n
fi
n
a
n
ci

a
l
co

rp
o
ra

ti
o
n
s

E
u
ro

st
a
t

1
.6

1
1

0
.3

5
0
.7

3
4

2
.3

9
5

S
u
p
p
ly

-S
id

e
R

e
g
re

ss
o
rs

S
i,
t

B
a
n
k

o
p
er

a
ti

n
g

co
st

s
O

p
er

a
ti

n
g

ex
p
en

se
s/

av
er

a
g
e

b
a
la

n
ce

-s
h
ee

t
to

ta
l

A
ll

ra
te

ca
te

g
o
ri

es
O

E
C

D
1
.6

4
8

0
.4

9
0

0
.5

4
2
.6

8

B
a
n
k

n
o
n
-i
n
te

re
st

in
co

m
e

N
o
n
-i
n
te

re
st

in
co

m
e/

av
er

a
g
e

b
a
la

n
ce

-s
h
ee

t
to

ta
l

A
ll

ra
te

ca
te

g
o
ri

es
O

E
C

D
1
.2

0
4

0
.5

7
8

0
.5

4
3
.7

4

B
a
n
k

li
q
u
id

it
y

(C
a
sh

+
h
o
ld

in
g
s

o
f
g
ov

.
b
o
n
d
s)

/
to

ta
l
a
ss

et
s

A
ll

ra
te

ca
te

g
o
ri

es
E
S
C

B
0
.0

4
3

0
.0

4
1

0
.0

0
.1

9
1

B
a
n
k

ca
p
it

a
li
za

ti
o
n

C
a
p
it

a
l
a
n
d

re
se

rv
es

a
s

a
ra

ti
o

o
f
to

ta
l
a
ss

et
s

A
ll

ra
te

ca
te

g
o
ri

es
E
S
C

B
0
.0

6
3

0
.0

1
7

0
.0

3
5

0
.1

0
4

B
a
n
k

li
a
b
il
it
y

st
ru

ct
u
re

T
o
ta

l
d
ep

o
si

ts
a
s

a
ra

ti
o

o
f

to
ta

l
li
a
b
il
it

ie
s

D
ep

o
si

t
ra

te
s

E
S
C

B
0
.2

8
6

0
.1

0
3

0
.0

6
3

0
.4

9
1

B
a
n
k

a
ss

et
st

ru
ct

u
re

L
o
n
g
-t

er
m

lo
a
n
s

o
n

to
ta

l
lo

a
n
s

L
en

d
in

g
ra

te
s

E
S
C

B
1
.8

5
4

0
.4

9
5

0
.9

6
5

2
.7

4
6

B
a
n
k
s’

in
te

rn
a
ti

o
n
a
l

p
re

se
n
ce

M
a
rk

et
sh

a
re

o
f
b
ra

n
ch

es
a
n
d

su
b
si

d
ia

ri
es

o
f
n
o
n
d
o
m

es
ti

c
b
a
n
k
s

a
s

a
p
er

ce
n
ta

g
e

o
f
th

e
to

ta
l
a
ss

et
s

A
ll

ra
te

ca
te

g
o
ri

es
E
C

B
2
3
.7

3
0

2
4
.7

6
7

4
.7

4
9
4
.5

6

B
a
n
k
in

g
m

a
rk

et
co

n
ce

n
tr

a
ti

o
n

F
iv

e
la

rg
es

t
cr

ed
it

in
st

it
u
ti

o
n
s’

sh
a
re

o
f
to

ta
l
a
ss

et
s

A
ll

ra
te

ca
te

g
o
ri

es
E
C

B
5
2
.9

9
2
0
.8

9
1

2
0
.4

5
4

8
4
.2

6
1

B
a
n
k

av
er

a
g
e

si
ze

T
o
ta

l
a
ss

et
s

o
n

n
u
m

b
er

o
f

b
a
n
k
s

A
ll

ra
te

ca
te

g
o
ri

es
E
S
C

B
–
E
C

B
3
,9

0
5

2
,5

8
6

5
0
2
.8

1
2
,0

0
7

B
a
n
k

M
&

A
s

N
u
m

b
er

o
f
d
o
m

es
ti

c
b
a
n
k

m
er

g
er

s
a
n
d

a
cq

u
is

it
io

n
s

o
n

to
ta

l
n
u
m

b
er

o
f
d
o
m

es
ti

c
b
a
n
k
s

A
ll

ra
te

ca
te

g
o
ri

es
E
C

B
0
.0

2
2

0
.0

2
0
.0

0
.0

9



Vol. 5 No. 1 Does the Law of One Price Hold? 17

T
ab

le
2.

S
ta

ti
st

ic
al

T
es

ts
of

th
e

S
ig

n
ifi

ca
n
ce

of
B

il
at

er
al

D
iff

er
en

ti
al

s
b
et

w
ee

n
N

at
io

n
al

B
an

k
In

te
re

st
R

at
es

:
O

u
tl
in

e
b
y

T
y
p
e

of
In

st
ru

m
en

t

T
o
ta

l
N

u
m

b
er

o
f
S
ta

ti
st

ic
al

ly
S
im

il
ar

B
il
at

er
al

D
iff

er
en

ti
al

s

F
ir

st
S
te

p
T

h
ir

d
S
te

p

In
te

re
st

R
at

e
C

at
eg

o
ri

es

T
o
ta

l
N

u
m

b
er

o
f

B
il
at

er
al

D
iff

er
en

ti
al

s

F
ir

st
A

p
p
ro

ac
h
:

A
D

F
an

d
K

P
S
S

T
es

t

S
ec

o
n
d

A
p
p
ro

ac
h
:

W
it

h
O

n
ly

T
im

e
an

d
C

o
u
n
tr

y
D

u
m

m
ie

s
(a

)

S
ec

o
n
d

A
p
p
ro

ac
h
:

(a
)

+
D

em
an

d
-

S
id

e
R

eg
re

ss
o
rs

(b
)

S
ec

o
n
d

A
p
p
ro

ac
h
:

(b
)

+
S
u
p
p
ly

-S
id

e
R

eg
re

ss
o
rs

(c
)

D
ep

o
si

ts
6
6

1
2

1
5

3
4

of
w

hi
ch

:
ov

er
ni

gh
t

66
0

4
19

31
w

it
h

ag
re

ed
m

at
ur

it
y

66
7

3
27

35
re

de
em

ab
le

at
no

ti
ce

55
2

5
11

27
re

p
os

15
0

11
4

8

L
o
an

s—
H

o
u
se

h
o
ld

s
6
6

4
1

1
2

2
3

of
w

hi
ch

:
ba

nk
ov

er
dr

af
ts

66
3

1
12

22
fo

r
ho

us
e

pu
rc

ha
se

66
4

3
7

31
co

ns
um

er
cr

ed
it

66
6

4
13

32
fo

r
ot

he
r

pu
rp

os
es

66
6

5
22

45

L
o
an

s—
N

o
n
fi
n
an

ci
al

C
o
rp

s.
6
6

3
4

7
1
6

of
w

hi
ch

:
ba

nk
ov

er
dr

af
ts

66
2

8
26

42
up

to
1

m
ill

io
n

66
5

7
14

33
ov

er
1

m
ill

io
n

66
21

8
23

47



18 International Journal of Central Banking March 2009

combinations resulting from the ADF and KPSS tests. The fourth
column reports the results of our second methodological approach:
the number of cases in which the bilateral differentials are not signif-
icant and the interest rates are subsequently similar. The results are
partially different under the two approaches only for repos and loans
to firms over 1 million. However, both approaches clearly suggest
that the data do not appear to fit with the idea of the law of one
price holding in the European banking industry.

Table 3 summarizes the main results concerning the bilateral
equality of coefficients for each pair of countries.7 Panel A reports
the total number of bilateral differentials, equal to 11 when all rate
categories exist for that pair of countries.8 Panel B shows the num-
ber of cases in which the bilateral differentials are nonsignificant
in the first step of our analysis. Symmetrically with respect to the
instrument-by-instrument analysis, the number of similar interest
rates is low for all pairs of countries. Panel C shows the number of
nonsignificant bilateral differentials in the third step of our analysis,
after controlling both for demand-side and supply-side regressors.
We return to it later on (section 6).

As highlighted, a further element of our analysis is the compar-
ison between the degree of integration in the euro area and in a
single country. To this purpose, we adopted the same econometric
specification of equation (2a) for bank interest rates within Italian
regions. We used twenty region dummies (one for each Italian admin-
istrative region instead of for the twelve euro-area countries) and ten
quarterly time dummies (instead of the twenty-seven monthly dum-
mies of the euro-area equation).9 Figure 4 shows that the percentage

7To improve the fluency of the paper, we report the country-by-country analy-
sis only for the second approach, because the outcomes of the two approaches are
substantially similar and the second approach is used in the rest of the paper.

8The three aggregate rates (total deposits of households, total loans to house-
holds, and total loans to nonfinancial corporations) are excluded from this exer-
cise.

9The test was carried out using quarterly data on six interest rates from the
Italian Central Credit Register. To enhance the comparison between the data for
Italian regions and euro-area countries, we selected six aggregate rates (three for
lending and three for borrowing) that are defined similarly in the national Central
Credit Register and in Eurosystem statistics. The data from the Italian Central
Credit Register are only available on a quarterly basis. The Italian time series

(Continued on page 21)
are longer than the euro-area ones, but we selected ten quarters (from September



Vol. 5 No. 1 Does the Law of One Price Hold? 19
T
ab

le
3.

S
ig

n
ifi

ca
n
ce

of
B

il
at

er
al

D
iff

er
en

ti
al

s
b
et

w
ee

n
N

at
io

n
al

B
an

k
In

te
re

st
R

at
es

:
C

ro
ss

-C
ou

n
tr

y
A

n
al

y
si

s

A
.
T
o
ta

l
N

u
m

b
e
r

o
f
B

il
a
te

ra
l
D

iff
e
re

n
ti

a
ls

A
U

S
B

E
L

F
IN

F
R

A
G

E
R

G
R

E
IR

L
IT

A
L
U

X
N

E
T

P
O

R
S
P
A

A
U

S
—

B
E
L

1
1

—
F
IN

1
0

1
0

—
F
R

A
1
1

1
1

1
0

—
G

E
R

1
0

1
0

1
0

1
0

—
G

R
E

1
0

1
0

9
1
0

9
—

IR
L

1
0

1
0

1
0

1
0

1
0

9
—

IT
A

1
1

1
1

1
0

1
1

1
0

1
0

1
0

—
L
U

X
1
0

1
0

1
0

1
0

1
0

9
1
0

1
0

—
N

E
T

1
0

1
0

1
0

1
0

1
0

9
1
0

1
0

1
0

—
P
O

R
1
0

1
0

1
0

1
0

1
0

9
1
0

1
0

1
0

9
—

S
P
A

1
1

1
1

1
0

1
1

1
0

1
0

1
0

1
1

1
0

9
1
0

—

T
o
ta

l
1
1
4

1
1
4

1
0
9

1
1
4

1
0
9

1
0
4

1
0
9

1
1
4

1
0
9

1
0
9

1
0
9

1
1
4

B
.
N

u
m

b
e
r

o
f
S
im

il
a
r

In
te

re
st

R
a
te

s:
S
e
c
o
n
d

A
p
p
ro

a
ch

w
it

h
O

n
ly

T
im

e
a
n
d

C
o
u
n
tr

y
D

u
m

m
ie

s
(a

)

A
U

S
B

E
L

F
IN

F
R

A
G

E
R

G
R

E
IR

L
IT

A
L
U

X
N

E
T

P
O

R
S
P
A

A
U

S
—

B
E
L

4
—

F
IN

1
0

—
F
R

A
0

3
1

—
G

E
R

2
2

0
0

—
G

R
E

2
2

0
0

0
—

IR
L

0
1

0
2

1
1

—
IT

A
2

1
1

0
0

1
0

—
L
U

X
2

1
3

0
0

0
2

0
—

N
E
T

2
2

0
1

0
0

1
1

1
—

P
O

R
1

0
2

1
0

0
0

1
2

0
—

S
P
A

1
3

1
1

0
1

0
1

0
1

0
—

T
o
ta

l
1
7

1
9

9
9

5
7

8
8

1
1

9
7

9

(c
on

ti
n
u
ed

)



20 International Journal of Central Banking March 2009

T
ab

le
3.

(C
on

ti
n
u
ed

)

C
.
N

u
m

b
e
r

o
f
S
im

il
a
r

In
te

re
st

R
a
te

s:
S
e
c
o
n
d

A
p
p
ro

a
ch

w
it

h
(a

)
+

D
e
m

a
n
d
-

a
n
d

S
u
p
p
ly

-S
id

e
R

e
g
re

ss
o
rs

A
U

S
B

E
L

F
IN

F
R

A
G

E
R

G
R

E
IR

L
IT

A
L
U

X
N

E
T

P
O

R
S
P
A

A
U

S
—

B
E
L

6
—

F
IN

7
6

—
F
R

A
4

6
7

—
G

E
R

2
5

5
3

—
G

R
E

4
6

4
5

5
—

IR
L

7
6

8
6

7
4

—
IT

A
4

9
5

6
4

7
7

—
L
U

X
9

8
6

8
8

5
4

8
—

N
E
T

6
7

4
6

4
4

6
7

8
—

P
O

R
2

3
4

3
7

5
6

4
5

1
—

S
P
A

5
4

5
3

5
4

7
5

7
2

3
—

T
o
ta

l
5
6

6
6

6
1

5
7

5
5

5
3

6
8

6
6

7
6

5
5

4
3

5
0



Vol. 5 No. 1 Does the Law of One Price Hold? 21

Figure 4. Percentage Shares of Statistically Similar Bank
Interest Rates: Euro-Area Countries versus Italian

Regions (first step of our analysis)

share of similar interest rates—namely, the number of similar inter-
est rates on the total number of bilateral combinations—is much
larger for Italian regions than for euro-area countries.10 In any case,
it is worth noting that the homogeneity of interest rates is not full
even at the national level, and that the homogeneity of deposits,
consistently with other analyses, is higher than that of loans.

Since this heterogeneity may be due to cross-region differences,
we repeated the same test after adding three regressors influencing
bank rates. The regressors are defined at the regional level as well.
Two regressors capture the effect on interest rates of demand fac-
tors: regional borrowers’ riskiness (the ratio between bad loans and
total loans, only in the lending rate regressions) and the growth rate
of regional GDP. The third regressor captures the effect of supply

(Continued from page 18)
2001 to December 2003) in order to compare samples of similar length. To check
the robustness of the results, we repeated the exercise for Italian regions over
a long-period horizon (twenty quarters, from January 1999 to December 2003),
and the results remained substantially stable.

10Symmetrically, we used the first approach based on the ADF and KPSS
tests for the Italian regions as well. The comparison of the outcomes for the Ital-
ian regions and the euro-area countries produced similar differences under both
approaches.
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Figure 5. Percentage Shares of Statistically Similar Bank
Interest Rates across the Twenty Italian Administrative

Regions (with and without control variables)

factors: regional banking market concentration (Herfindahl indexes
of loans and deposits, alternatively).

Figure 5 shows that these determinants explain the rate differ-
ences among Italian regions, and once they have been allowed for,
the percentage share of similar interest rates increases significantly.
This result corroborates what we argued from the beginning. When
we control for the factors affecting bank interest rates, we make
banking products uniform, and the degree of cross-section homo-
geneity improves. At the same time, figure 5 shows that even within
a country, though integration is higher than across countries, both
demand and supply factors matter. Therefore, even in an integrated
market, banking characteristics may continue to constitute a bad
factor hampering further integration. This is the argument of the
second and third steps of our analysis.

5. Second Step: The Determinants of Differences in
Bank Interest Rates

Once we have empirically tested that the Law does not hold in the
euro area on the raw data and that the intercountry dispersion is
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greater than the intracountry dispersion, in this section we pick out
the determinants of national differences. Since many channels may
influence banks’ pricing behavior, we use an eclectic approach, by
including regressors representative of the main effects proposed in
the literature.11

We carried out fourteen regressions, i.e., as many as the interest
rate categories subjected to our analysis. For the sake of brevity, the
main econometric outcomes are summarized in table 4, where the
signs of the coefficients are reported when they are uniform for all
the categories belonging to the same class of bank rate: deposits,
loans to households, and loans to nonfinancial corporations.12 Sub-
sections 5.1 (demand-side explanatory variables) and 5.2 (supply-
side explanatory variables) examine the correspondences between
our results and the effects proposed in the literature; subsection 5.3
summarizes some robustness checks.

5.1 Demand-Side Explanatory Variables

Real GDP Growth. Economic theory suggests that interest rates
on loans are positively influenced by real GDP growth, because bet-
ter economic conditions improve the number of projects becoming
profitable, thus increasing credit demand (e.g., Melitz and Pardue
1973; Kashyap and Stein 1995). But the effect is partially ambigu-
ous since only increases in permanent income have a positive influ-
ence on credit demand, while the transitory component of GDP
is associated with a self-financing effect that reduces recourse to
bank loans (Friedman and Kuttner 1993). Symmetrically, the inter-
est rates on deposits are negatively influenced by increases in the
transitory component of real GDP. In our estimates, the real GDP
growth rate is not significant for interest rates on deposits or on loans

11On the other hand, we do not allow for the decreasing official rates set by
the Eurosystem in our sample time. First, official rates are country invariant in
the euro area and thus not able to add clear explanations for national differences.
Second, although the official rates are time variant, the adjustment of national
banking rates to monetary policy inputs occurs in the same months, and therefore
the effect is captured by the time dummies included in our regressions.

12Our results on bank interest-rate-setting behavior can be viewed as an inde-
pendent part of the analysis, but they are mainly used to verify the validity of
the Law in a stricter way.
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Table 4. The Determinants of National Differences in
Euro-Area Bank Interest Rates: Summary Econometric

Results (second step of our analysis)

Effect on Interest Rates on

Explanatory Variables Deposits

Loans to
House-
holds

Loans to
Nonfinancial
Corporations

Demand-Side
Explanatory
Variables
Di,t

GDP growth rate n.s. + n.s.
Disposable income + – n.a.
Risk exposure n.a. n.u. +
Alternative financing

sources
n.a. n.a. +

Alternative forms of
saving

+ n.a. n.a.

Firms’ average size n.a. n.a. –

Bank Balance-Sheet
Characteristics
Si,t

Bank operating costs n.u. n.u. +
Bank non-interest

income
+ – n.s.

Bank liquidity n.u. + –
Bank capitalization + – –
Bank liability

structure
n.u. n.a. n.a.

Bank asset structure n.a. – –

Banking System
Structural
Characteristics
Si,t

Banks’ international
presence

+ – +

Banking market
concentration

n.s. + +

Bank average size – n.u. –
Bank M&As – + n.s.

Note: For the sake of brevity, we do not report the analytical results of all four-
teen regressions and their different specifications; they are available from the authors
upon request. The symbols ± indicate the signs of the coefficients when the effect of
regressors on the dependent variable is significant at the 5 percent level and uniform
across interest rate categories, respectively for all kinds of deposit rates, and for all
kinds of interest rates on loans to households and to nonfinancial corporations; n.s.
means nonsignificant coefficient; n.u. means non-uniform effect of variable, for each
instrument category; n.a. means non-applicable variable.

to nonfinancial corporations, while it is positive and significant for
interest rates on loans to households.

Disposable Income. While the GDP growth rate is an indi-
cator of general macroeconomic conditions, household disposable
income (total disposable income divided by the number of house-
holds) is an indicator of households’ spending (saving) capacity.
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Therefore, there are no problems of collinearity.13 The effect of dis-
posable income on deposit interest rates is likely to be negative if
it implies an increasing supply of deposits, or positive, as in our
results, if it implies a decreasing supply of deposits or a stronger
bargaining power of savers. Its expected effect on interest rates on
loans to households is negative, as we find, because it both decreases
the demand for credit and increases households’ bargaining power
(de Bondt 2002; Gambacorta 2008).

Risk Exposure. Banks investing in riskier projects ask for a
higher interest rate return because lending rates include a risk com-
ponent (the risk of default).14 We used, as a standard proxy of the
riskiness of loan applicants, the ratio between banks’ total loss pro-
visions and total loans. The idea is that where banks have larger loss
provisions, the borrowers are riskier.15 Our results show a positive
effect on the interest rates of nonfinancial corporations.

Alternative Financing Sources. Where borrowers have direct
financing at their disposal, since this is less expensive than interme-
diated financing, bank loan applicants are only agents unable to

13According to standard consumer theory, spending (and saving) decisions
depend on households’ income and wealth. The measures of households’ financial
wealth in the national financial accounts are not available for all the euro-area
countries.

14Economic theory suggests contrasting views about the link between inter-
est rates, risk, collateral, and relationship banking. Credit institutions do not
necessarily adjust the interest rate with rising risk, if they choose to ration the
credit supply in order to avoid adverse selection and moral hazard (Stiglitz and
Weiss 1981). Moreover, the provision of collateral or relationship banking might
decrease lending rates by reducing the problem of asymmetric information (e.g.,
Petersen and Rajan 1994). On the other hand, some authors (Manove, Padilla,
and Pagano 2000) have argued that collateral may have a perverse effect on banks’
risk because it may reduce the screening and monitoring of debtors. Similarly,
relationship banking may result in higher interest rates (Angelini, Di Salvio, and
Ferri 1998), which can be attributed to a lock-in effect on borrowers and banks’
stronger bargaining power.

15The ratio of loss provisions to total loans could also act as a proxy for the
ability of the legal system to safeguard lenders’ rights. When banks are forced to
make larger loss provisions, it is because the legal system is less efficient. Actually,
in some specifications we used another variable, the usual duration of enforce-
ment proceedings for mortgage loans, as a proxy of the (in)efficiency of the legal
and judiciary system. The results confirm that lending rates tend to increase
where the time taken for proceedings is longer. The inclusion of this regressor did
not distort the other results of the estimates, but we eliminated it because the
available data are time invariant.
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obtain direct debt and thus forced to pay higher interest rates (e.g.,
Diamond 1991; Holmström and Tirole 1997). As a proxy of direct
finance, we used the ratio of firms’ market capitalization to their
bank loans. As expected, the effect of the variable is significantly
positive.

Alternative Forms of Saving. Likewise, where savers have
more financial instruments at their disposal, the supply of deposits
decreases, and therefore banks are likely to set higher deposit rates
(e.g., Green 1998). We used the ratio between government bonds and
GDP as a proxy of an alternative financial investment. As expected,
the effect on deposit interest rates is positive.

Firms’ Average Size. Larger firms, where size is measured by
nonfinancial corporations’ value added divided by the number of
firms, are usually less opaque and have a greater bargaining power,
so that banks quote lower lending interest rates (e.g., Berger and
Udell 2006). Our econometric exercises corroborate this idea.

5.2 Supply-Side Explanatory Variables

Bank Operating Costs. Since banks apply a mark-up and a mark-
down on a refinancing rate and on management costs, operating
costs have a positive effect on lending rates and a negative effect
on deposit rates (e.g., Klein 1971; Monti 1972). Our estimates con-
firm the expected signs for all interest rate categories on loans to
nonfinancial corporations, for total deposits, and for total loans to
households.

Bank Non-Interest Income. In the past few decades, because
of falling net interest spreads, banks have been shifting their focus
away from interest-generating activities, such as deposit taking
and lending, toward more profitable fee-generating services (e.g.,
DeYoung and Roland 2001). Our results show that in countries
where the share of non-interest income in bank income statements is
higher, banks set higher interest rates on deposits and lower interest
rates on loans to households.

Bank Liquidity and Capitalization. According to bank lend-
ing channel theory, when policy rates decrease or in any case are low
(as in our sample period), well-capitalized and liquid banks let inter-
est rates on loans fall and those on deposits increase (Bernanke and
Blinder 1988; Bernanke and Gertler 1995; Kashyap and Stein 1995,
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2000). These predictions are confirmed in our estimates: highly cap-
italized banking systems (capital and reserves as a share of total
assets) have lower lending rates and higher deposit rates; highly
liquid banking systems (cash plus holdings of government bonds
as a share of total assets) have lower lending rates to nonfinancial
corporations, but higher rates to households.

Bank Liability Structure. Banks that finance themselves
mainly through bonds, rather than deposits, should set higher
deposit rates because their liabilities are more affected by market
movements (Berlin and Mester 1999). Accordingly, in our estimates,
banking systems in which deposits account for a larger share of
liabilities set lower rates on all deposit categories but repos.

Bank Asset Structure. Banks that have a higher proportion
of long-term loans should set lower lending rates—first, because
they are expected to care more for credit relationships (Berger and
Udell 1992), and second, as part of an implicit risk-sharing agree-
ment, based on the risk aversion of their better borrowers (Fried
and Howitt 1980). Consistently, in our estimates, the asset struc-
ture indicator (the ratio of long-term loans to total loans) is inversely
correlated with lending rates.

Banks’ International Presence. The share of foreign banks
in a market is an indicator of competitive pressure, and, accord-
ing to theory, increasing competition leads to lower lending rates
and higher deposit rates (e.g., Guiso et al. 2004). Moreover, a
larger international presence is accompanied by an increase in
cross-border activity, which might homogenize banking behavior.
In our exercises, a larger presence of foreign banks, measured by
market share as a percentage of total assets, affects the level of
interest rates on deposits positively, the lending rates to house-
holds negatively, and the lending rates to nonfinancial corporations
positively.

Banking Market Concentration, Bank Average Size, and
Bank M&As. Banking literature underlines two possible impacts
of concentration on the pricing behavior of banks. Following the class
of models applying the structure-conduct-performance approach to
banking activity (e.g., Berger and Hannan 1989), as market power
increases, banks set lower deposit rates and higher lending rates.
By contrast, the so-called efficient-structure approach (e.g., Dem-
setz 1973) suggests that concentration is due to more-efficient banks
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taking over less-efficient counterparts; therefore, more-concentrated
markets are associated with increased efficiency, lower management
costs, and hence lower spreads. We tested three kinds of variables
concerning the banking system structure: market concentration (the
five largest credit institutions’ share of total assets), bank average
size (the ratio of total assets to number of banks), and banking
M&As (the ratio of the number of domestic bank mergers and acqui-
sitions to the total number of domestic banks). Our results provide
evidence in favor of the structure-conduct-performance hypothesis.
At the same time, it is interesting that banking systems with larger
banks on average set lower lending rates to firms.

5.3 Robustness Checks

Although bank interest rate setting is not the first topic of our
paper, we made some checks to evaluate the robustness of previous
results. The first robustness check lies in the fact that we conducted
regressions on fourteen interest rate categories.

A way to check the robustness of our results was to introduce the
additional explanatory variables progressively in order to control for
the possible presence of endogeneity. In the first specification, we
used only demand-side factors in each equation; then we introduced
bank balance-sheet characteristics and finally banking-system struc-
tural characteristics as well. The explanatory power of the estima-
tions remained noteworthy. The signs of the significant coefficients
always remained the same, although the significance level changed.

The further robustness check was to modify the whole specifi-
cation by introducing interaction terms instead of using the single
variables. There was no change in the sense of all the results.

Another way to check the robustness of results involved substi-
tuting the single regressors with similar variables. As a proxy of
the riskiness of loan applicants, we replaced the figures on bank
loss provisions with the statistics on write-offs/write-downs of loans
collected by the ECB. These series, while harmonized and relative
to the entire population of banks, are less long and not available
for all countries. In any case, the use of these data confirmed that
risk exposure affects lending rates positively. In a similar way, we
used the Herfindahl indexes instead of the share of the five largest
credit institutions. In the indicator of alternative financing sources,
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we added the securities issued by nonfinancial firms to market cap-
italization. The results remained stable, but the data on securities
issued are not available for all countries. Finally, we substituted the
denominator of some regressors represented by ratios: the number
of households with GDP in the indicator of disposable income, and
bank loans both with GDP and with the number of firms in the indi-
cator of alternative financing sources. The results remained stable
every time.

6. Third Step: Conditional Test of Cross-Country
Interest Rate Homogeneity

The last two columns of table 2 report the results of Wald tests on
the significance of bilateral differentials after controlling for, respec-
tively, the demand-side regressors and the overall effect of both
demand and supply factors. Figure 6 shows the percentage shares of
statistically similar interest rates. As expected, the similarities pro-
gressively increase, moving from the tests based on only time and
country dummies to those based on demand regressors up to those
based on all the covariates.16

Looking at the instrument-by-instrument results (figure 6, upper
panel), after allowing for all the consumer and producer hetero-
geneities, the share of nonsignificant differentials is over 60 percent
for four instruments and over or close to 50 percent for six instru-
ments. In one case the homogeneity remains quite low (bank over-
drafts granted to households).17 The results suggest that the more
sophisticated instruments, and those where the market power of
bank customers counts, are characterized by more homogeneous

16In one case only (repos) did the regressors not have any explanatory power
and was the level of homogeneity higher before controlling for national character-
istics. However, it should be noted that, compared with other deposit products,
repos are more sophisticated and less widespread in euro-area countries. This
may have influenced their atypical result.

17The improvement in the results is confirmed for the two spreads to which we
extended the analysis (see footnote 5). For the spread between the average rate
on total loans to households and that on total deposits, the number of similarities
progressively grows from one out of sixty-six in the first step, to thirteen in the
second, and to thirty in the third; for the spread between the average rate on
total loans to firms and that on total deposits, it grows from two out of sixty-six,
to seven, and then to seventeen.
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Figure 6. Percentage Shares of Statistically Similar Bank
Interest Rates across Euro-Area Countries (first and third

step of our analysis)

prices: repos versus overnight deposits, interest rates for enterprises
versus those for households, and interest rates for large corporations
(i.e., loans over 1 million) versus those for small firms (i.e., loans
up to 1 million).18

18Our exercise does not consider the effect of fiscal framework. The taxation
on bank products can influence the behavior of both banks and their customers
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Turning to the country-by-country results (figure 6, lower panel),
the percentage share of nonsignificant differentials progressively
grows for all countries. After controlling for the overall effect of the
regressors, the percentage share is close to or exceeds 50 percent in
ten out of twelve countries. On the other hand, geographical prox-
imity and similar cultural characteristics do not seem to explain the
statistical similarity between interest rates: the number of nonsignif-
icant differentials grows between the Benelux countries but remains
low between Spain and Portugal and between Germany and Austria
(table 3, panel C).

Both instrument and country analyses show that supply factors
play a driving role in generating rate heterogeneity. Ceteris paribus,
their effect is much more important across countries than within
Italy. Empirically, this shows that if supply factors ease, there will
be considerable room for an improvement in integration.

7. Concluding Remarks

Prima facie, the law of one price does not hold in the euro-area
retail banking markets. The econometric analysis, comparing the
bank rate differentials in the twenty Italian regions with those of
twelve euro-area countries, shows that the degree of integration in a
national banking market is much higher than in the euro area.

However, if we take into account demand-side regressors and
supply-side regressors, many differences disappear and the Law
starts to hold. In particular, econometric results suggest that where
the bank customer is likely to be stronger, because of greater market
power or better information, interest rates tend to be more homoge-
neous across Europe. This is the case of corporations compared with
households, and large corporations compared with small firms. By
contrast, geographical proximity does not influence the similarity of
interest rates as much as one might have expected.

Our methodology and empirical findings show that, on the basis
of our interpretation, the Law is an empirically testable theory. We
show that the euro-area prices appear different, because national

and hence interest rates. The lack of harmonized data as well as the difficulty of
finding good information or building a good proxy put us off including this effect
in the exercise. However, its inclusion would probably strengthen our results.
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bank products appear different or because they are differentiated
by national factors. In particular, since great dispersion is due to
supply factors, the degree of integration will improve if the ongo-
ing euro-area process of convergence makes European banks more
similar.
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Baele, L., A. Ferrando, P. Hördahl, E. Krylova, and C. Monnet. 2004.
“Measuring European Financial Integration.” Oxford Review of
Economic Policy 20 (4): 509–30.

Barros, P., E. Berglof, P. Fulghieri, J. Gual, C. Mayer, and X.
Vives. 2005. Integration of European Banking: The Way Forward.
London: Centre for Economic Policy Research and Fundación
BBVA.

Bell, W. R., D. A. Dickey, and R. B. Miller. 1985. “Unit Roots in
Time Series Models: Tests and Implications.” Technical Report
No. 757, University of Wisconsin (February).

Bénabou, R. 1992. “Inflation and Efficiency in Search Markets.”
Review of Economic Studies 59 (2): 299–329.



Vol. 5 No. 1 Does the Law of One Price Hold? 33

Berger, A. N., and T. H. Hannan. 1989. “The Price-Concentration
Relationship in Banking.” The Review of Economics and Statis-
tics 71 (2): 291–99.

Berger, A. N., and G. Udell. 1992. “Some Evidence on the Empirical
Significance of Credit Rationing.” Journal of Political Economy
100 (5): 1047–77.

———. 2006. “A More Complete Conceptual Framework for SME
Finance.” Journal of Banking and Finance 30 (11): 2945–66.

Berlin, M., and L. J. Mester. 1999. “Deposits and Relationship Lend-
ing.” Review of Financial Studies 12 (3): 579–607.

Bernanke, B., and A. Blinder. 1988. “Credit, Money and Aggregate
Demand.” American Economic Review 78 (2): 435–39.

Bernanke, B. S., and M. Gertler. 1995. “Inside the Black Box: The
Credit Channel of Monetary Policy Transmission.” Journal of
Economic Perspectives 9 (4): 27–48.

Bernard, A. B., and S. N. Durlauf. 1996. “Interpreting Tests of
the Convergence Hypothesis.” Journal of Econometrics 71 (1–2):
161–73.

Busetti, F., L. Forni, A. Harvey, and F. Venditti. 2007. “Infla-
tion Convergence and Divergence within the European Mone-
tary Union.” International Journal of Central Banking 3 (2):
95–121.

Busetti, F., and A. C. Harvey. 2003. “Further Comments on Station-
arity Tests in Series with Structural Breaks at Unknown Points.”
Journal of Time Series Analysis 24 (2): 137–40.

Butters, G. R. 1977. “Equilibrium Distributions of Sales and Adver-
tising Prices.” Review of Economic Studies 44 (3): 465–91.

Byrne, J. P., and E. P. Davis. 2002. “A Comparison of Balance Sheet
Structures in Major EU Countries.” National Institute Economic
Review 180 (1): 83–95.

Cabral, I., F. Dierick, and J. Vesala. 2002. “Banking Integration in
the Euro Area.” ECB Occasional Paper No. 6.

Centeno, M., and A. S. Mello. 1999. “How Integrated Are the Money
Market and Bank Loans Market within the European Union?”
Journal of International Money and Finance 18 (1): 75–106.

Danthine, J.-P., F. Giavazzi, and E.-L. von Thadden. 2001. “Euro-
pean Financial Markets after EMU: A First Assessment.” In The
Impact of EMU on Europe and the Developing Countries, ed.
C. Wyplosz. Oxford: Oxford University Press.



34 International Journal of Central Banking March 2009

de Bondt, G. 2002. “Retail Bank Interest Rate Pass-Through:
New Evidence at the Euro Area Level.” ECB Working Paper
No. 136.

De Grauwe, P. 2003. Economics of Monetary Union. Oxford: Oxford
University Press.

Demsetz, H. 1973. “Industry Structure, Market Rivalry, and Public
Policy.” Journal of Law and Economics 16 (1): 1–9.

Dermine, J. 2006. “European Banking Integration: Don’t Put the
Cart before the Horse.” Journal of Financial Markets, Institu-
tions and Instruments 15 (2): 57–106.

DeYoung, R., and K. P. Roland. 2001. “Product Mix and Earn-
ings Volatility at Commercial Banks: Evidence from a Degree
of Total Leverage Model.” Journal of Financial Intermediation
10 (1): 54–84.

Diamond, D. W. 1991. “Monitoring and Reputation: The Choice
between Bank Loans and Directly Placed Debt.” Journal of
Political Economy 99 (4): 689–721.

Dickey, D. A., and W. A. Fuller. 1981. “Likelihood Ratio Statistics
for Autoregressive Time Series with a Unit Root.” Econometrica
49 (4): 1057–72.

European Banking Federation. 2004. “State of Integration of
Europe’s Financial Markets.” 1–41, Brussels.

European Central Bank. 1999. “Possible Effects of EMU on the
EU Banking Systems in the Medium to Long Term.” Report
(February).

———. 2003. Manual on MFI Interest Rate Statistics. Frankfurt am
Main: European Central Bank.

———. 2007. Financial Integration in Europe, March, Frankfurt.
European Central Bank–Center for Financial Studies. 2004.

“Research Network on Capital Markets and Financial Integra-
tion in Europe: Results and Experience after Two Years.” Report
(December).

European Commission. 2001. “Price Dispersion in the Inter-
nal Market.” Available at http://ec.europa.eu/internal market/
economic-reports/docs/price-study en.pdf.

———. 2005. “Financial Integration Monitor.” SEC 927, 1–14.
European Parliament. 2005. “Draft Report on Current State

of Integration of EU Financial Markets.” Press Release
553131.



Vol. 5 No. 1 Does the Law of One Price Hold? 35

Fried, J., and P. Howitt. 1980. “Credit Rationing and Implicit Con-
tract Theory.” Journal of Money, Credit, and Banking 12 (3):
471–87.

Friedman, B. M., and K. N. Kuttner. 1993. “Economic Activity
and the Short-Term Credit Markets: An Analysis of Prices and
Quantities.” Brookings Papers on Economic Activity 24 (2): 193–
284.

Gambacorta, L. 2008. “How Do Banks Set Interest Rates?” European
Economic Review 52 (5): 792–819.

Gaspar, V., P. Hartmann, and O. Sleijpen, eds. 2003. The Transfor-
mation of the European Financial System. Frankfurt: European
Central Bank.

Green, C. J. 1998. “Banks as Interest Rates Managers.” Journal of
Financial Services Research 14 (3): 189–208.

Gropp, R., and A. K. Kashyap. 2008. “A New Metric for Banking
Integration in Europe.” Mimeo.

Gual, J. 2004. “The Integration of EU Banking Markets.” CEPR
Discussion Paper No. 2412.

Guiso L., T. Jappelli, M. Padula, and M. Pagano. 2004. “Financial
Market Integration and Economic Growth in the EU.” Economic
Policy 19 (40): 523–77.

Guiso, L., P. Sapienza, and L. Zingales. 2004. “Does Local Financial
Development Matter?” Quarterly Journal of Economics 119 (3):
929–69.

Hall, S. G., D. Robertson, and M. R. Wickens. 1992. “Measur-
ing Convergence of the EC Economies.” Manchester School of
Economic & Social Studies 60: 99–111.

Hartmann, P., A. Maddaloni, and S. Manganelli. 2003. “The Euro-
Area Financial System: Structure, Integration, and Policy Initia-
tives.” Oxford Review of Economic Policy 19 (1): 180–213.

Harvey, A. C., and V. M. Carvalho. 2002. “Models for Converg-
ing Economies.” University of Cambridge–DAE Working Paper
No. 0126.

———. 2005. “Convergence in Trends and Cycles of Euro-
Zone Income.” Journal of Applied Econometrics 20 (2): 275–
89.

Hobjin, B., and P. H. Franses. 2000. “Asymptotically Perfect and
Relative Convergence Productivity.” Journal of Applied Econo-
metrics 15 (1): 59–81.



36 International Journal of Central Banking March 2009

Holmström, B., and J. Tirole. 1997. “Financial Intermediation,
Loanable Funds, and the Real Sector.” Quarterly Journal of
Economics 112 (3): 663–91.

Jackson, W. E. 1992. “Is the Market Well Defined in Bank Merger
and Acquisition Analysis?” The Review of Economics and Sta-
tistics 74 (4): 655–61.

Kashyap, A. K., and J. C. Stein. 1995. “The Impact of Monetary
Policy on Bank Balance Sheets.” Carnegie Rochester Conference
Series on Public Policy 42 (1): 151–95.

———. 2000. “What Do a Million Observations on Banks Say
about the Transmission of Monetary Policy?” American Eco-
nomic Review 90 (3): 407–28.

Kleimeier, S., and H. Sander. 2000. “Regionalisation versus Globali-
sation in European Financial Market Integration: Evidence from
Co-integration Analyses.” Journal of Banking and Finance 24
(6): 1005–43.

Klein, M. 1971. “A Theory of the Bank Firm.” Journal of Money,
Credit, and Banking 3: 205–18.

Kwiatkowski, D., P. C. B. Phillips, P. Schmidt, and Y. Shin. 1992.
“Testing the Null Hypothesis of Stationarity against the Alter-
native of a Unit Root: How Sure Are We That Economic Time
Series Have a Unit Root?” Journal of Econometrics 54 (1–3):
159–78.

Lamont, O. A., and R. H. Thaler. 2003. “Anomalies: The Law of One
Price in Financial Markets.” Journal of Economic Perspectives
17 (4): 191–202.

Levy, A., and F. Panetta. 1993. “I tassi di interesse reali: l’esperienza
dell’ultimo trentennio.” In L’alto prezzo del danaro, ed. P. Ciocca
and G. Nardozzi. Rome: Laterza.

Manna, M. 2004. “Developing Statistical Indicators of the Integra-
tion of the Euro Area Banking System.” ECB Working Paper
No. 300.

Manove, M., A. J. Padilla, and M. Pagano. 2000. “Collateral vs.
Project Screening: A Model of Lazy Banks.” CEPR Discussion
Paper No. 2439.

Melitz, J., and M. Pardue. 1973. “The Demand and Supply of Com-
mercial Bank Loans.” Journal of Money, Credit, and Banking 5
(2): 669–92.



Vol. 5 No. 1 Does the Law of One Price Hold? 37

Monti, M. 1972. “Deposit, Credit and Interest Rate Determination
under Alternative Bank Objectives.” In Mathematical Methods
in Investment and Finance, ed. G. P. Szego and K. Shell. Ams-
terdam: North-Holland.

Murinde, V., J. Agung, and A. Mullineux. 2004. “Patterns of Corpo-
rate Financing and Financial System Convergence in Europe.”
Review of International Economics 12 (4): 693–705.

Petersen, M. A., and R. G. Rajan. 1994. “The Benefits of Lending
Relationships: Evidence from Small Business Data.” Journal of
Finance 49 (1): 3–37.

Salop, S. 1977. “The Noisy Monopolist: Imperfect Information, Price
Dispersion and Price Discrimination.” Review of Economic Stud-
ies 44 (3): 393–406.

Salop, S., and J. E. Stiglitz. 1982. “The Theory of Sales: A Simple
Model of Equilibrium Price Dispersion with Identical Agents.”
American Economic Review 72 (5): 1121–30.

Shilony, Y. 1977. “Mixed Pricing in Oligopoly.” Journal of Economic
Theory 14 (2): 373–88.

Siklos, P. L., and M. E. Wohar. 1997. “Convergence in Interest Rates
and Inflation Rates across Countries and over Time.” Review of
International Economics 5 (1): 129–41.

Sørensen, C. K., and J.-D. Lichtenberger. 2007. “Mortgage Interest
Rate Dispersion in the Euro Area.” ECB Working Paper No.
733.

Stiglitz, J. E. 1987. “Competition and the Number of Firms in a Mar-
ket: Are Duopolies More Competitive than Atomistic Markets?”
Journal of Political Economy 95 (5): 1041–61.

Stiglitz, J., and A. Weiss. 1981. “Credit Rationing in Markets with
Imperfect Information.” American Economic Review 71 (3): 393–
410.

Trichet, J.-C. 2006. “The Process of European Financial Integration:
Where Do We Stand?” Speech given at the Campus for Finance,
WHU Otto Beisheim School of Management, January 13.

Varian, H. 1985. “Price Discrimination and Social Welfare.” Amer-
ican Economic Review 75 (4): 870–75.

Walkner, C., and J. P. Raes. 2005. “Integration and Consolidation in
EU Banking, An Unfinished Business.” European Economy 226:
1–48.


	Does the Law of One Price Hold in Euro-Area Retail Banking? An Empirical Analysis of Interest Rate Differentials across the Monetary Union
	1. Introduction
	2. Methodology
	3. Data
	4. First Step: Unconditional Test of Cross-Country Interest Rate Homogeneity
	5. Second Step: The Determinants of Differences in Bank Interest Rates
	6. Third Step: Conditional Test of Cross-Country Interest Rate Homogeneity
	7. Concluding Remarks
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




