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Abstract

Monetary policies, either actual or perceived, cause changes in monetary interest rates. These
changes impact the economy through financial institutions, which react to changes in the mone-
tary rates with changes in their administered rates, on both deposits and lendings. The dynamics
of administered bank interest rates in response to changes in money market rates is essential to
examine the impact of monetary policies on the economy. Chong et al. (2006) proposed an error
correction model to study such impact, using data previous to the recent financial crisis. In this
paper we examine the validity of the model in the recent time period, characterized by very low
monetary rates. The current state of close-to-zero monetary rates is of particular relevance, as it
has never been studied before. Our main contribution is a novel, more parsimonious, model and a
predictive performance assessment methodology, which allows comparing it with the error cor-
rection model.
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1. Introduction

Monetary policies, such as variations in the official rate or liquidity injections, cause changes in monetary inter-

est rates. These changes impact the economy mainly in an indirect way, through financial institutions, which

react to changes in the monetary rates with changes in their administered rates, on both deposits and lendings.
The dynamics of administered bank interest rates in response to changes in money market rates is essential to
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examine the impact of monetary policies on the economy. This dynamics has been the subject of an extensive
literature; the available studies differ, depending on the used models, the period under analysis and the geo-
graphical reference.

The relationship between market rates and administered rates is a complicated one and the evidence presented,
thus far, is mixed and inconclusive. [1], for example, examines the deposit rate setting behaviour of commercial
banks in the United States and finds that a) banks in more concentrated markets exhibit greater rates rigidity; b)
larger banks exhibit less rates rigidity; and c) deposit rates are more rigid upwards than downwards. [2], simi-
larly, finds that deposit rates are more rigid when they are below their equilibrium level than when they are
above; his finding on lending rate adjustment, however, is mixed. [3] examines how the lending and deposit
rates of four banks and three building societies respond to changes in the base rate set by the Bank of England
and finds that a) there is very little evidence on the asymmetric nature of adjustments in both the deposit and
lending rates; b) there is no systematic difference in the administered rate pricing dynamics of banks and build-
ing societies; and c) the adjustment speed for deposit rates is, on average, roughly the same as that for loan
rates.

More recent papers on the same issue include: [4]-[12]. Among them, [5] and [8], who apply and extend [13]
error correction model, have become reference papers, in both the academic and the professional field.

The empirical evidence contained in all the previous papers can be summarized in the following points: a)
bank rates react with a partial and delayed change to changes in the monetary rates; b) the speed and the degree
to which they follow these changes present substantial differences between the various categories of banking
products and between different countries.

The previous conclusions have been obtained for a relatively stable time period, previous to the emergence of
the recent financial crisis.

After 2008, however, we have witnessed substantial changes. From a macroeconomic viewpoint, monetary
interest rates are now, in most developed economies, close to zero, or negative; from a microeconomic view-
point, bank management has changed substantially, for the compression of interest margins and for the increase
in regulatory capital requirements. The effects of the previous changes on the transmission of monetary policies
have not been yet fully investigated. In particular, the current state of close-to-zero interest rates is of particular
relevance, as it has never been studied before.

When monetary rates are close to zero, the error correction model, albeit formally elegant, does not well cap-
ture the dynamic of administered rates, which appears strongly inertial.

The need of adapting the error correction model to the current situation is very relevant, not only from a ma-
croeconomic point of view, but also from a microeconomic bank perspective and, in particular, in the measure-
ment of interest rate risk, and in the related asset and liability management policies. We refer to [14] for further
details.

The aim of this paper is to broaden the error correction model of [5], in a predictive performance comparison
framework. Our results show that the error correction model performs quite well in a predictive sense. We also
show that a more parsimonious model, described by only one equation, rather than two, is not inferior in terms
of predictive performance, and, therefore, represents a valid alternative.

Our proposed methods are applied to data from the recent period (1999-2014), of a southern European coun-
try, with a traditional banking sector: Italy.

The paper is structured as follows. Section 2 describes the proposed models and, in particular: Section 2.1 de-
scribes the error correction model; Section 2.2 motivates and introduces the new proposed model; Section 2.3
provides the predictive performance environment used to compare the two models; Section 2.4 presents our
proposal for the allocation of on demand deposits. Section 3 shows the empirical evidence obtained from the ap-
plication of the models and, in particular: Section 3.1 describes the available data; Section 3.2 presents the esti-
mation results obtained when the models are applied to such data; Section 3.3 compares the models in predictive
performance. Finally, Section 4 concludes with some final remarks".

2. Methodology
2.1. The Error Correction Model

In line with the contribution of [5], the relationship between monetary rates and administered bank rates can be

A more extended version of this paper can be found at http:/economia.unipv.it/docs/dipeco/quad/ps/RePEc/pav/demwpp/DEMWP0101.pdf.
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analyzed with the use of the Error Correction Model (ECM), following the procedure proposed by [13]. The
model is based on two equations. A long-run relationship provides a measure of how a change in the monetary
rate is reflected in the bank rate. A short-run equation, which includes an error correction term, analyzes varia-
tions of the administered interest rates as a function of variations in the monetary rates.

Indeed, [5] extended [13] by allowing the effect of the error correction term to depend on its sign. Their
complete model can be formalized as follows:

{BRt:k+ﬂ-MRt+et

(1)
ABR =a-AMR +5,(BR , ~ f-MR , —K)+5,(BR,~ - MR, —K)+U,,

where

6,=0 ifBR,-f-MR-k<0,
0, #0 otherwise;

6,=0 if BR,-f-MR_,-k>0,
o, #0 otherwise.

In Equation (1) BR, and MR, represent, respectively, the bank administered rates and the monetary rates at
timet; g isa regression coefficient that gives a measure of the extent of the monetary rate transmitted on bank
rates in a long-term perspective: in the case of g =1, the whole monetary rate is transmitted on the admini-
stered rate, while a value between 0 and 1 means that only a partial transmission mechanism occurs; k is a con-
stant that synthetizes all other factors that, in addition to the dynamics of monetary rates, may affect the trans-
mission mechanism of the monetary policy on bank rates as, for example, the market power and the efficiency
of a bank; ¢ is the error term of the long-run equation; &, and &, represent the adjustment speeds converge
towards the equilibrium level; finally, u, is the error term of the short-run equation.

2.2. The Proposed Model

The aim of this subsection is to propose a bank rate model that, while based on the ECM, is more parsimonious
and, therefore, easier to interpret and manage. To achieve this aim we examine the main components of the error
correction model, so to establish a statistical methodology for their simplification.

First, it is of interest to check whether the assumption of a double error correction coefficient, introduced by
[5], is justified and strictly necessary. To check this point the previous model can be compared, in a hypotheses
testing framework, with the following nested model:

{BRt:k+,B'MRt+e[

2
ABR =a-AMR, +8(BR ;- B-MR ; —K)+U, @)

Differently from Equation (1), the model in (2) contains only one adjustment speed, so it does not admit the
possibility of an asymmetric convergence of the administered interest rate to its equilibrium level.

Second, the error correction model contains one equation for the level of administered interest rates, and one
for its variations. The two can be analyzed separately, with the simple regression models:

BR =k+/-MR +¢ (3)
ABR =k + - AMR, +u,. 4)

While model (3) explains the levels of banking rates in terms of the level of monetary ones, Equation (4) is a
model for the variations of bank rates in terms of the variations of monetary rates. These models, albeit very
simple, should be considered in practical applications, and compared in predictive performance with the error
correction model, to check whether the latter can be simplified.

We anticipate that the above models are too simple to lead to a good predictive performance. However, the
idea of replacing the error correction model with a one-equation one is tempting and, therefore, we now propose
a one equation model that can be a valid competitor of the ECM. To achieve this aim we first examine the
economic rationales behind the relationship we would like to investigate.

From a microeconomic viewpoint, as deposits are saving tools in competition with other instruments (such as

©
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bonds), it seems quite reasonable to assume that banks decide on the administered rate looking primarily at its
level. Starting from the level, one can always obtain its variation through differentiation. A second consideration
concerns the determinants of administered bank levels. Again, it is reasonable to think that bank deposit rates
depend on both the level and on the variation of monetary rates. A third assumption, particularly important when
monetary rates are close to zero, is that the level of deposit rates depends on the previous level of the same
quantity, to allow for a slow and partial reaction to monetary rate changes, given that deposit rates affect con-
siderably the income of a bank.

A macroeconomic perspective confirms the previous assumption: in particular, that is correct to consider, as a
response variable, the level of the administered rate and not its variations. This because the relevant response
variable for an expansion/restriction effect on the economy is represented by the level of the rates; on the
explanatory side, we can model administered rate levels as a function of changes in the monetary rates, but also
of their levels, which remain important even when close to zero.

On the basis of the above economic rationales, our proposed model is the following:

BR =k+/4-MR_ +7-AMR, +J-BR_, +¢,. (5)
The proposed model can be equivalently written in terms of the variations of the administered rates:
ABR =k+f-MR_ +7-AMR +(5-1)-BR_; +¢. (6)
To improve interpretability, the proposed model can also be expressed in a differential form:
dBR dMR d’MR dBR
—=p— +y- +y|— . 7
ds 7 [ ds } ! { ds’ } ’ [ ds ] )

The previous equation shows that the model can be interpreted as a “physical” description of the banking
behavior in terms of deposit interest rates through its differentiation: the derivative of the bank administered rate
depends both on the speed and on the acceleration/deceleration of monetary rates, as well as on the derivative of
the administered rate with respect to its level in the previous time.

Note that the proposed model can be directly compared with the ECM with one adjustment speed. Comparing
Equation (2) and Equation (5) it is clear that our proposal is a particular case of the latter, with some constraints
on the parameters. By using the notational index 1 for the coefficients of the one-speed ECM and the index 2 for
the coefficients referred to the proposed model, such constraints are the following:

_§1k1:k2'
_51ﬂ1=ﬂ21
=7

o, +1=0,.

(®)

Note, in particular, that the last equation in (8) implies that (5 —1) represents the adjustment speed to which
bank administered rates react to changes in the monetary rates, equivalently as the parameters &, and &, of
the Error Correction Model in [5].

A full comparison of our model with the ECM cannot be easily carried out in a statistical testing framework,
as the two models are, evidently, not nested; however, they can be compared in terms of predictive performance
and, for this purpose, the next subsection introduces an appropriate methodology.

A different comparison between the two models can be carried out by looking at their time dynamics. This is
of particular interest in the context of interest rate risk modeling. For sake of simplicity we illustrate this com-
parison for the first three one-month rates and, then, for the general situation.

For the error correction model, we consider the case of o, =0; the other case of &, #0 can be obtained
analogously, replacing &, with &,. Then, assume that:

0, %0,
BR(0) = BR,,
MR(0) = MRy;

then, for the first month ahead:

©
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BR, = BR, + ABR, = BR, (1+6,)+aAMR, — 6,AMR, — 5 k.
For the second and the third month ahead, instead, we obtain:
BR, = BR, + ABR, = BR, (1+6,)° + AMR, (a + 6,a - 6,8)
~5,AMR, (2+8,)+ @AMR, - 25k;

BR, = BR, (1+6,)’ +AMR [+ 6, (a - B)(2+6)) ]
~ MR, A[ (1+6,)(2+8,) +1]+ AMR, (a - 5,8) - 5k (3+ 26, ).
For our proposed model, assuming the same initial values BR, and MR, for the bank and the monetary
interest rates, we find the following equation for the first month ahead:
BR, = MR, + AMR7 + BR,5 +Kk.
whereas for the second and the third month ahead we obtain:
BR, =MR,S(1+5)+AMR, [ 8 + 57|+ AMR,y + BR,S” +k(1+5);
BR, = MR, (1+ 6 + 5% )+ AMR,[ B+ 5 (B + )]
+AMR, [ B+ y]+ AMRyy + BR,5° + k& (1+ ).

From the above calculations we can derive a general iterative formula for both models, in order to calculate
bank interest rates at any time t ( BR, ), as functions of the levels of bank rates at time t—1 (BR_,).
For the error correction model such iterative equation is:

t-1
BR, =BR_ (1+ 51)—51,8{MR0 +ZAMRJ+0:AMRt - Sk. 9)
s=1
Similarly, for our proposed model we obtain:

t-1
BR, =5BRt_1+ﬂ{MRO +ZAMRS}+)/AMR1 +k. (10)
s=1

2.3. Predictive Performance Assessment

While the assumption of a double error correction coefficient can be easily tested against a one error correction
model, other simplifications of the ECM model require a more general set-up. This can be provided, for example,
by a predictive performance framework that we are going to illustrate in this subsection. Doing so, we can
enrich the error correction model with a validation procedure that is, to our knowledge, not yet available in the
literature.
In order to predict bank rates, we need to estimate reasonable future values of the monetary rates. Consistently
with the literature, we assume that their variation follows a Wiener process.
~_More formally, assume that we want to predict the level of monetary rates for each of the next 12 months. Let
AMR; indicate the variation of the monetary rate in a given month. We then assume that AMR, are indepen-
dently and identically distributed Gaussian random variables, so that:
AMR ~ N (0,5%)
PN T (11)
MR, =MR,, +AMR; i=1---,12.

Equation (11) describes a recursive procedure to obtain predictions of the monetary rates for a given year
ahead, based on the Wiener process assumption. We can then insert the predicted monetary rates as regressor
values in the models of the previous subsection and, thus, obtain predictions for the administered bank rates. In
particular, for model (1) we obtain:

BR, = BR,, +ABR,
ABR, =a-AMR, +6,(BR; — B-MR; —k)+,(BR, - #-MR ; k)

&
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where
5,=0 if BR,,—B-MR,, —k<0,
0, #0 otherwise;

5,=0 if BR, -8 MR,, k>0,
o, =0 otherwise.
For model (5) we obtain that:

éﬁi :k+ﬂ'mi—l+7/.A/I\A\Ri +5'§§i—1'

According to the standard cross-validation (backtesting) procedure, to evaluate the predictive performance of
a model, we can compare, for a given time period, the predictions of monetary rates obtained with the previous
equations with the actual values. To obtain a robust measurement we can indeed generate N scenarios of mone-
tary rates, using (11), and obtain the corresponding bank rates, using either (1) or (5). On the basis of them we
can calculate and approximate Monte Carlo expected values and variances of the predictions, as follows.

Let Y be a bank rate to be predicted at time i, with unknown density function f, (y) . The expected value of
Y can then be approximated with

AR
E(Y)_WZy , (12)
k=1
and its variance with
, . 1 &N A 2
var(Y):WZ[yi ~E(M)]. (13)
k=1

In the next section we will use (12) and (13) to compare model predictive performances. Before proceeding,
we would like to remark that the random number generation at the basis of the Monte Carlo algorithm is pseudo-
random, and depends on an initial seed. Different seeds may lead to different results so that models can not be
compared equally. We have thus decided to use the same random seed for all models, so that the differences in
performances are not biased by the Monte Carlo random mechanism.

3. Data Analysis and Results
3.1. Descriptive Analysis

The recent financial crisis has had a major impact on the banking sector and, in particular, has led to a change in
the relationship between monetary and administered rates and, therefore, to the transmission mechanisms of
monetary policies. In the Eurozone, characterized by one monetary authority (the European Central Bank) that
regulates still fragmented national markets (see [15]), this effect is particularly evident: southern European
countries, differently from what expected, have benefited very little from the drop of monetary rates that has
followed the financial crisis.

To investigate the above issues we focus on a southern European country, Italy, for which the transmission of
monetary impulses is particularly problematic, given the importance of the banking sector and the difficult eco-
nomic situation.

Accordingly, we have collected monthly time series data on monetary rates and on aggregate bank deposits
administered rates from the statistical database provided by the Bank of Italy, for the period ranging from Janu-
ary 1999 to December 2014.

For the purposes of our analysis, the monetary rate used in this paper is the 1-month Euribor. This choice has
been based on the fact that this rate has a greater correlation with the administered bank rate with respect to the
other monetary rates, such as the EONIA and the Euribor at 3 and 6 months, as can be seen in Table 1.

Figure 1 represents the time series of the chosen monetary rates, along with that of the aggregate adminis-
tered bank rates on deposits, for the considered time period.

From Figure 1 note that both the administered and the monetary rates rapidly decreased in 2008 and 2009,
while in the last two years they have remained quite stable and close to zero. Moreover, the two curves seem to
have the same shape between 1999 and 2008, while the relationship between the two radically changes in the
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Table 1. Correlation matrix between the EONIA rate, the Euribor rates and the Bank administered rate.

EONIA Euribor (1 m) Euribor (3 m) Euribor (6 m) Bank rate
EONIA 1.0000
Euribor (1 m) 0.9904 1.0000
Euribor (3 m) 0.9801 0.9951 1.0000
Euribor (6 m) 0.9701 0.9876 0.9972 1.0000
Bank rate 0.9488 0.9512 0.9453 0.9333 1.0000

Bank administered interest rates and Monetary rates

wn
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=
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—— BR
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time

Figure 1. The observed monetary and administered bank rates.

following years, leading to overlaps and different behaviors. In other words, the correlation pattern between the
bank administered rate and the monetary rate shows a very heterogeneous behavior: before 2008 they seem to
have a stable relationship; in 2008 they both dropped; after that time they look stable and close to zero, with a
relationship that is indeed quite different from the one observed before the crisis.

To obtain further insights, in Figure 2 we present the histogram and the corresponding density estimate of the
two rates.

Figure 2 reveals that bank administered interest rates are more concentrated around their mean value, while
monetary rates are quite spread.

It is also interesting to compare the distributions of the variations of the two rates, represented in Figure 3.

From Figure 3 note that the variations of the administered bank rates are more concentrated around zero,
while monetary rates seem to have broader variations. Indeed, the behavior of AMR justifies the assumption of
considering the variations of monetary interest rates as a Wiener process, so that they can be modeled according
to Equation (11).

We have previously commented on the change in the relationship between the two rates, comparing the
situation before and after 2009. This switching behavior can be easily seen by looking at the correlation between
the rates and their variations. Table 2 shows the correlations between the rates and between their variations in
the two periods (1999-2008) and (2009-2014), before and after the financial crisis.

From Table 2 note that the correlation between the levels of bank and monetary rates has decreased after
2009, while the correlation between the variations of the administered bank rates and those of the monetary rates

has increased during the same period.
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Table 2. Correlation matrix between rates and their variations, in different periods.

1999-2008 2009-2014 1999-2014
BR, MR 0.95 0.71 0.96
ABR, AMR 0.43 0.83 0.58
Monetary Rates distribution
© «©
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Figure 2. Distribution of the monetary and the administered bank rates.
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Figure 3. Distribution of the variations of monetary and administered bank rates.

3.2. Model Estimates

For the models proposed in Sections 2.1 and 2.2 we now show the corresponding parameter estimates, consi-
dering the following four time series: a) data from 1999 to 2007; b) data from 1999 to 2008; c) data from 2009
to 2013; d) data from 1999 to 2013. This choice of data windows is consistent with the aim of investigating the
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switching behaviour in the correlation structure of interest rates, which has occurred during the years 2008 and
2009. On the basis of this windows selection we intend to obtain predictions for the years 2008, 2009 and, final-
ly, for the last available year, 2014. Predictions that can be compared with the actual occurred value, thus giving
a measure of model predictive performance.

We now show the parameter estimates for all the considered models, including the two simple univariate li-
near models, and the four periods we have chosen. For each estimate we also report the corresponding t-value,
and the R? contribution of each model.

Table 3 shows the parameter estimates for the error correction model proposed by [5] which, we recall, has
two equations and, correspondingly, two R? measures.

From Table 3 note that, for the error correction model with two adjustment speeds, the results confirm a rad-
ical change in the relationship between the variables during the period under analysis: remembering that the
long-run equation models the levels of interest rates, while the short-run equation is a function of the variations
of the rates, it is clear that in the last few years the levels of the rates have become less and less important, while
their variations have gained exploratory capacity.

Table 4 shows the parameter estimates for the error correction model with one adjustment speed.

From Table 4 note that the error correction model with only one adjustment speed shows results very similar
to those reported in Table 3: in particular, it has similar R? values, meaning that this simplified version of the
error correction model fits past data quite well and, therefore, it may suffice. As a further confirmation, it can be
shown that the equality assumption &, =6, in the model proposed in [5] is rejected only in one of the four
considered time windows.

Table 5 shows the parameter estimates for the simple linear model in terms of the levels of the bank interest
rates.

From Table 5 note that the estimates obtained with the univariate linear model for interest rates are similar to
those obtained by using the long-run equation of the error correction model.

Table 3. Parameter estimates for the error correction model with two adjustment speeds.

1999-2007 1999-2008 2009-2013 1999-2013
Coeff. t Coeff. t Coeff. t Coeff. t
k —0.133 —3.426 —0.100 —2.542 0.263 12.265 0.146 7.896
B 0.351 29.741 0.341 29.425 0.138 4.836 0.271 41.114
a 0.107 4412 0.0909 4.863 0.096 4.430 0.126 7.455
o, —0.286 —5.028 —0.288 —5.513 —0.348 -11.214 -0.175 —5.154
o, -0.209 —-4.194 -0.220 -4.680 -0.032 —0.813 —0.109 —3.008
R? long 0.893 0.880 0.287 0.905
R? short 0.443 0.485 0.902 0.449

Table 4. Parameter estimates for the error correction model with one adjustment speed.

1999-2007 1999-2008 2009-2013 1999-2013
Coeff. t Coeff. t Coeff. t Coeff. t
—0.133 —3.426 —-0.100 —2.542 0.263 12.265 0.146 7.896
B 0.351 29.741 0.341 29.425 0.138 4.836 0.271 41.114
a 0.111 4.620 0.096 5.300 0.145 5.316 0.131 7.903
5 —0.242 —6.388 —-0.250 —7.132 —0.235 —6.707 —-0.144 -5.721
R> long 0.893 0.880 0.287 0.905
R? short 0.437 0.480 0.822 0.444
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Table 5. Parameter estimates for the linear model in terms of the levels of bank interest rates.

1999-2007 1999-2008 2009-2013 1999-2013
Coeff. t Coeff. t Coeff. t Coeff. t
k —0.133 —3.426 —0.100 —2.542 0.263 12.265 0.146 7.896
B 0.351 29.741 0.341 29.425 0.138 4.836 0.271 41.114
R? 0.893 0.880 0.287 0.905

Table 6 shows the parameter estimates for the simple linear model in terms of variations of bank interest
rates.

From Table 6 it is clear that the univariate linear model for the variations of administered bank interest rates,
calculated as a function of the variations of monetary rates, shows different results: first of all, the intercept term
is not significant; secondly, R® values have an opposite trend with respect to those in Table 5, increasing
during the last period. This result is a further confirmation of the changing regime after 2009.

Table 7 shows the parameter estimates for our proposed model.

Table 7 shows that our new model presents an interesting behaviour. For the whole period 1999-2013 all
variables (apart from the intercept) are significant to describe the administered interest rates. But the situation
changes if one concentrates on the first or on the second period: within the years 1999-2007 and 1999-2008 the
variations of the monetary rates do not affect the level of bank rates; on the contrary, during the last period the
only significant variable is the autoregressive component.

This is a clear evidence of the fact that, when rates are close to zero as in the last few years, administered
interest rates are not affected by monetary rates, or by their variations, but, rather, they depend only on their past
values.

3.3. Predictive Performances

After having estimated the coefficients of the different models we then predict monthly administered bank in-
terest rates and their variations for 2008, 2009 and 2014, using a range of monetary rates scenarios, simulated
from a Wiener process as previously described. In particular, for the 2014 prediction we performed the simula-
tions by using the coefficients obtained both by considering the whole period (1999-2013) and the second part of
the time range under examination (2009-2013). In Figure 4 a comparison between the predictions for 2014 (data
from 1999 until 2013) obtained with the error correction model and our proposed model is shown.

As a measure of predictive performance we have calculated the root mean square errors of the predictions
from all models. Here we present the prediction results in terms of variations of bank rates rather than on their
levels. This because, in this case, all the predictions are more challenging, being the variations on a smaller
scale.

In Table 8 the root mean square errors of the predicted variations of administered interest rates obtained with
the error correction model and our proposed new model are reported.

The first column of Table 8 refers to the prediction errors for the year 2008, obtained with the two selected
models, and using coefficients estimated on data from 1999 to 2007. Similarly, the second and the third column
report root mean square errors for 2009 and 2014. We decided to compare predictions on these crucial years be-
cause they represent the breaking points before and after which the relationship between the rates radically
changes. The objective is thus to verify whether the two models can adapt to such strong variations in the un-
derlying economic system. Note that the last two columns both refer to estimations for 2014, but the first one
uses coefficients estimated only the second period data, while the second one is based on estimations on the en-
tire period 1999-2013.

From the analysis of Table 8 some interesting conclusions emerge: a) both models predict quite well future
variations of bank interest rates; b) the error correction model works better on the whole period and, most inte-
restingly, ¢) our proposed model supplies great improvements for the crucial year 2009. This means that the new
model is much more flexible than the Error Correction Model, and it is able to capture essential changes in the
economy not only from an estimation fit point of view, as seen in the last subsection, but also in a predictive

perspective.
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Table 6. Parameter estimates for the linear model in terms of the variation of bank interest rates.

1999-2007 1999-2008 2009-2013 1999-2013
Coeff. t Coeff. t Coeff. t Coeff. t
B 0.149 5.444 0.131 6.344 0.278 11.28 0.162 9.592
R? 0.219 0.254 0.683 0.341
Table 7. Parameter estimates for the proposed model.
1999-2007 1999-2008 2009-2013 1999-2013
Coeff. t Coeff. t Coeff. t Coeff. t
—0.064 —4.394 —0.061 —4.561 0.077 8.498 - -
Y] 0.100 9.369 0.098 10.992 - - 0.042 6.205
- - - - - - 0.091 4.750
5 0.743 25.695 0.746 30.454 0.731 24.544 0.869 40.836
R? 0.986 0.987 0.974 0.998
Table 8. A comparison between the root mean square errors of the predictions of ABR.
2008 2009 2014 2014

Model
Error correction model

Proposed model

(1999-2007)

0.055
0.065

(1999-2008)

0.171
0.069

(2009-2013)
0.016
0.014

(1999-2013)
0.003
0.018
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Figure 4. The estimated variations of administered interest rates for 2014, obtained with the error correction model and with
our proposed model by using coefficients calculated on the whole period 1999-2013.

4. Conclusions

The main contribution of this paper is the understanding and improvement of the Error Correction Model, used
in standard professional practice to model variations of the administered bank rates as a function of monetary
rates. We add to the model a predictive methodology that allows its validation, and propose a simpler to interp-
ret one equation model that can be seen as a special case of the ECM itself.

We have shown the implications of our proposals on data for the aggregate Italian banking sector that con-
cerns the recent period, characterized by a substantial shift in the relationship between monetary and bank rates,

with the former getting close to zero.

Future research in this topic may involve the use of time-inhomogeneous stochastic differential equations and

O,
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dynamic linear models, in order to improve the model ability to adapt to dynamic changes.

From an applied viewpoint, it may be of interest to analyze the relationship between monetary and bank rates
also on the asset side, and derive a spread measurement.

Finally, a further extension should consider the microeconomic impact of the found relationships on the
probability of default of both financial and non financial corporations, enriched with a systemic correlation
perspective.
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