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Abstract: Since the onset of financial crisis, the SystenNational Accounts method for
measuring the value added in the banking sectobleasme subject to criticism. Some authors
argue that the value added by banks should bedasidual net interest income after subtracting
the required term and risk premiums on loans angodés. For the first time, we apply this
method to evaluate bank output for France for teeqa 2003 to 2012. First, we show that on
average, using the traditional method, bank outputverestimated by between 31% and 74%.
This overestimation is especially pronounced iretirof financial stress. Second, we establish
that the proposed new method is robust to the ehgivarious reference rates. Third, we find
negative FISIM (Financial Intermediation Servicedlirectly Measured) on deposits from
2009. Finally, we check the existence of a singlewaltiple structural unknown breaks in the
long run relationship between retail interest rate®l driving market reference rates. We find
existence of break dates that a@ncident with negative FISIM on deposits. We a@rpthis
result by a change in banking behavior that mayitesom the new banking regulation on
liquidity and from banks' adaptation to "near" zenterest rate policy.
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1. Introduction

Measuring the output of the banking system is elmglihg since many of the services provided
by banks are not charged directly to customerse Jystem of National Accounts (SNA 1993)
has developed a methodology based on a "singleerefe" rate. Deposits provide banks with
funds at below the rates they would pay were thbtaining finance in the market.
Symmetrically, banks lend at higher rates than theyld receive if they chose to invest those
funds in the market. The difference between thesraf interest payable and receivable on loans
and deposits is used to measure bank output.

The problem with this method relies on the "singlerence” rate defined as the average rate
at which banks lend money to each other, and wikiased to measure the cost of funds for all
types of activities (loans and deposits). Consetiyeit does not tackle the difference in
maturity and risk among the various types of loand deposits made by banks. It means that
compensations for term and risk premiums are tdeaseproductive services offered by the
bank. Authors such as Wang (2003), Basu, Inkladr\&ang (2011), Colangelo and Inklaar
(2012), Wang and Basu (2011) consider that the nenation related to risk-taking and term
premiums does not fall within the productive adies of banks since these risks ultimately are
supported by the providers of bank capital. Coneetiy, only the portion of interest income
related to monitoring and controlling borrowers @dobe recorded. Colangelo and Inklaar
(2012) propose a new method to compute bank outpirtg interest rate pass-through in order
to choose the interest rate exclusive of term &idpremiums.

However, the relevance of this new method is gitn to question. The main problem lies in

the reliability and stability of their results. Tlohoice of a reference rate using interest rate
pass-through is very sensitive to time period amdhe country considered. Sorensen and
Werner (2006) show there is a large heterogeneithie pass-through of market to bank rates
among euro area countries. Furthermore, as suggbgt®e Bondt (2005), there are many

factors that can influence the interest rate passigh. Thus, both the financial and the euro
area debt crises could have affected the passghrolretail bank interest rates, and thus, the
calculation of bank output.

In this paper, we propose to apply the new metbdeérénch data for the period 2003 to 2012.
We chose France since, unlike the USA for examplead experienced a declining share of
finance in its GDP since the mid-1980s (Philippad &eshef, 2013). Also, it allows us to test
the reproducibility of the new method for a specidbuntry, its robustness to the choice of
reference rate, and its sensitivity to the finahcissis.

Our results are the following. First, we find thhé value added of French banks computed
using the traditional method is overestimated erage by 31-74% for the period 2003 — 2012.
This outcome is in line with previous studies oa thS. and the Eurozone and we establish
that this result is robust to the choice of variceference market rates retained using the pass-
through methodology. However, we show that theeehgh degree of heterogeneity in FISIM
measurement from year to year. In particular, wel fihat the results obtained using the
traditional and the new method are widely divergguning times of financial stress. Second,
we find negative FISIM on deposits from 2009 inrié@ In order to explain this result, we
search for a structural break in the interest plasmigh and we find that there is a change in

1 The new method shows that bank output is overastithby the traditional method, respectively by Zb#the
USA and on average by 24% to 40% for the Euroz&as\{, Inklaar and Wang, 2011; Colangelo and Inklaar
2012).



bank behavior around 2007 and 2009. We provide daraplementary explanations to this
result. The first one is linked to the "near" zererest-rate policy conducted by the European
central bank. As margin behavior is less importanteposits than on loans, banks decide not
to pass all the decrease in interest rate on defadsi The second explanation is linked with
the new regulatory requirement on liquidity thatlwe imposed by Basel Ill. It means that
deposits are now a vital stable resource of liquiftir banks that seems to be ready to pay for
it.

The rest of the paper is organized as follow. $ac® presents the analytical framework that
found the new measurement of FISIM whereas secBodescribes our database and
methodology. Our main results are exposed in sedticection 5 concludes.

2. The analytical framework: from the current to the new methodology for computing
Financial Intermediation Services Indirectly Measured (FISIM)

Debates about how estimating the level of bank yecbdn has existed as early as 1952 when
the very first standardized System of National Aods was implemented (OECD, 1998). The
1968 SNA and then the 1993 SNA tried to improverttahod but have been inconclusfve.

First, as noted in the 2008 System of National Ate (UN, 2008),the way in which financial
institutions charge for the services they provisi@ot always as evident as the way in which
charges are made for most goods and servidg@anks do not explicitly charge for some of
their services. Instead, a significant part ofrtleeitcome is implicitly derived from the interest
rate margin between deposits and loans. The sedmiténge is to disentangle the part of the
spread that is due to the cost of funds and thetltatecorresponds to the services offered by
the bank.

Circumventing these difficulties for computing thmount of FISIM, the System of National
Accounts (SNA 1993, ESA 1995 and SNA 2008), suggesing an arbitrary reference rate,
such as the interbank rate. Under this rule of thuome can calculate FISIM on deposits
and FISIM on loang’'. FISIM on deposits come from the difference betwt® reference
rate / and the rate actually paid to depositefstimes the deposit amounts. FISIM on loans
are given by the difference between the rate paigahks by borrowers' and the reference
rate~/ times the loan amount. We obtain

Y = deposits x (T’f — rd)

Y' =loans x (r' —17)

Adding explicitly charged services to the FISIM aletiucting intermediate consumption gives
the value added of the banking industry.

FISIM

+ Explicitly charged services
— Intermediate consumption
= Value added

2See OECD (1998) and Vanoli (2005) for a historyhef calculation of the banking industry.
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This method has been adopted since 1993. Howdwer2@08 financial crisis caused great
volatility in the FISIM output and has raised aiegrof questions about its relevance and
reliability. Results generated during this periedd been found implausible (Davies, 2010). In
some occasions, negative FISIM occurred, whereasthier cases, FISIM output grew at
surprisingly high rate. The reason is that, paragdly in times of rising risk, when banks
increase their rates to cover against possiblautiethe current method automatically generates
additional output for banks. That's why, in the wak the 2008 crisis, the widening of interest
rate spreads has mechanically inflated the FISHdreiasing significantly the contribution of
the banking sector to GDP (Mink, 2008). Referringhte Japanese economic situation, Sakuma
(2013) has made the same observation, especiallygdthe years 2002-20G4In order to
address these questions, two working groups weraten in 2010.Their final report was
published in May 2013 (ISWGNA, 2013). However, thegve not been able to reach a
consensus on a method for calculating FISIM (Ahn28d.3).

Mink (2010), Diewert et al. (2012) or Zieschang 12Preview the different approaches. The
main issue opposing researchers is whether thenematon related to the management of
liquidity risk and the compensation related to tisk of default must be recorded in the
production account. As Schreyer (2009) or Ziesch@0d3) explain, the key question is who
bears the risk and consequently how should theniahrisk management activities be dealt
with. Answering this question determines the chaitthe reference rate used for calculating
the FISIM.

Some authors such as Ruggles (1983), argue thks’bate is to directly provide finance to
borrowers as opposed to those who consider bank®eslers of financial services. For these
researchers, banks bear the risk themselves amdthput should include the compensation
for taking that risk. Their margin must includeigkrpremium and therefore the reference rate
should be a risk-free rate as explained in Fixteale (2010). For them, the reference rate
represents the opportunity cost of deposits, wisthe return that the bank would get if it was
invested in assets liquid and stable enough faswatly fund withdrawal at any time.
Meanwhile, the reference rate also representsgpertunity cost of the bank’s loans. It is the
return that the bank foregoes by lending to it4amers rather than investing into liquid assets
with no credit risk. This approach correspondsh® éxisting System of National Accounts
(SNA 1993, ESA 1995, SNA 2008). It is currently ieypented in the European Union and in
the United States, who respectively use an intdrlvate and a government risk-free rate as
reference rate. Alternative ways to compute theregfce rate exist. The Australian Bureau of
Statistics uses a midpoint of weighted averageowong and lending rates (Cullen, 2011).
Others such as Diewert, Fixler and Zieschang (20dr2Xieschang (2013) suggest taking the
cost of funds or the cost raising financial cap#alreference rate. All these methods have a
common characteristic: they rely on a single refeeerate which means that they incorporate
a certain amount of term and risk premium in tHewation of the FISIM.

Another stream of research made of Wang (2003),d/VBasu and Fernald (2009), Basu,
Inklaar and Wang (2011), Colangelo and Inklaar @0Inklaar and Wang (2013) and Wang
and Basu (2013) considers that the output of beoks not depend on the amount of risk they

3 Sakuma (2013) reviews the various methods thaé een implemented to evaluate the production ®f th
financial sector since 1953. According to the agthibe economic situation in Japan and its impacthe
estimation of the Japanese banking production tegemell before 2008, the shortcomings of the methsed by
the System of National Accounts.

4These are the "ISWGNA Task Force on FISIM" for thdted Nations and the "European task Force ohMF1S
for the European Union.
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take. Those researchers, called the Wang campédwdpi (2013), think that the compensation
for taking risk must be removed from the calculatod bank production. For these authors, as
for Schreyer and Stauffer (2011), banks are simppiglucers of financial services, whose role
and purpose is to reduce information asymmetry éetwinvestors and borrowers through
controlling and monitoring. For Wang (2003), thentmeration related to risk-taking does not
fall within the productive activities of banks sendsk is ultimately supported by providers of
capital. This remuneration should be recorded adlacation of income account as the System
of National Accounts recommends for any propertpime. Only the portion of interest income
related to the monitoring and controlling of borers should be recorded in the FISIM.

To illustrate this point and highlight the shortdogs of the current method, Wang et al. (2009)
propose to consider the hypothetical case of aK'ltfaat does nothing”. This bank has the only
function to serve as a pipeline between savers lmrdowers, without performing any
controlling or monitoring. This bank would finanoa short-term market and would simply
record loans in its balance sheet. It would sirickhb nothing, providing no service and not
creating any wealth. If the economic cycle is fabe, such a bank could generate substantial
profits by pocketing the term premium and the dradk premium. Under the current System
of National Accounts, this bank would also genesmime value added, even though it has no
activity at all.

For Wang (2003), credit risk is not borne by bablt rather by the providers of capital. The
activity of financial intermediaries only consigtsdelivering financial services. Consequently,
their value added must not comprise any risk premigeference rates must be based on the
cost of funds and exclude those premia. There®asu, Fernald, Inklaar and Wang (BFAV)
suggest, for each type of loan, the interest rai@ market debt security with the same risk
profile and maturity but with no service attachedirder to calculate bank output generated by
lending activities. This removes the credit riskmprum as well as any term premium from the
calculation of FISIM on loans. Regarding depossenvices and assuming that deposits are all
insured, BFIW recommend using different risk-frates according to the maturity of each type
of deposits. In contrast to loan services, deposiéovices include a term premium and the
reference rate should be chosen accordingly. liréispect, Colangelo and Inklaar (2012) note
that the current European national accounts systederestimates the value of depositor
services since the reference rate is only a short maturity, which removes the term premium
from the calculation of FISIM on deposits.

Figure 1 summarizes the differences between thal @A, and the BFIW methodology. We
assume that:

r', the average interest rate received on loans

r™, the expected rate of return required on marketirgges with the same systematic risk
characteristics as the loans

r’', the risk-free interest rate on government secasritie

r! , the risk-free rate on money market

r®, the average interest rate paid on deposits

Y', the nominal output of bank services to borrowers

v*, thenominal output of bank services to depositors

5 See Wang, Basu and Fernald (2009), Inklaar andgW201.3), Basu, Inklaar and Wang (2011), Wang aasLB
(2011), and Colangelo and Inklaar (2012).



Figure 1: The calculation of banks FISIM
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In the paper, we adopt the method proposed by @elarand Inklaar (2012) and compute
FISIM for France excluding term and risk premiumnfr 2003 to 2012.

3. Data and methodology

This part presents the methodology for computirfgll under the alternative approach and
the data used for this calculus.

3.1. Data description

We exploit mainly the Webstat Banque de Francebda@maugmented by the European Central
Bank (ECB) Statistical Data Warehouse for seriedoams and deposifsinterest rates on
market debt security come from the ECB databasmrBberg, Markit Iboxx and Merrill Lynch
Bank of America. In the case of France, the Wellsaigue de France statistical series do not
exactly correspond to the ECB Statistical Data \Wanse series used in Colangelo and Inklaar
(2012). Although the ECB website provides data gerlcountry basis, we cannot use them
since they refer to services delivered to all eanea residents, and not to only the resident of
the financial institution’s country. Our objectivere is to test the alternative method at the
national level.

6 http://webstat.banque-france.fr/en/ and http://sdw.europa.eu/
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First, one must define for each type of loans aeplodits the quantity and the price of the

financial intermediation services. The quantityfinlncial intermediation generated by banks

over the period depends on the nature of the fiahservices provided. Some services like

screening are only performed once at the originatibthe deal, but other services do occur

regularly until the termination of the contract.iBuggests using the outstanding amounts of
loans and deposits rather than the amounts of memdéss as a measure of quantity.

The price is represented by the spreads betweer seigrence rates and the actual interest
rates on loans and deposits. For each type ofdodrdeposit, a corresponding reference rate is
selected based on the same systematic risk anditygofiles. Regarding the actual interest
rate, one must chose “new business” (NB) rates‘amistanding amounts” (OA) ratésSince

the spread between the reference rate and thd axterast rate applies to the stock of deposits
and loans in the relevant instrument category siigests using the OA rates. This is the option
retained by the current methodology. However, Cgddm and Inklaar (2012) argue for using
“new business” rates. The reason is that NB loands(A rates are not categorized in the same
way by the European central banks. Rates on NRlassified according to the initial period
of rate fixation. On the contrary, rates on OA eagegorized according to the original time to
maturity of the security, even though their ratas ©e renegotiated during the life of the
product. Therefore, it is more consistent to userdBs for comparing with maturity-matched
reference rate%.

Consequently, in order to implement the alternakl®&IM calculation method, one must get
for each institutional sector, for each type of@®flloan and for each maturity the following
series: outstanding amounts, new business amaouuntistanding amount rates, new business
rates and the matched reference rates. Using thquBade France database, it is possible to
categorize the following statistical series on dsfsoand loans (Table 1).

Loans and deposits for non-financial corporatic®$1) and for households and non-profit
institutions serving households (S14+S15) represenaverage almost 80% of the total
outstanding amounts. Government (S13), insuranggocations (S128) and pension funds
(S129) make about 8% and the rest of the world &@)nd 13%. Information for these latter
institutional sectors are not as detailed and cllp@categorized so precisely as for sectors S11
and S14+S15. For government, insurance corporathmas pension funds, breakdowns of
outstanding amounts of loans and deposits by typmaiurity are available. However, the
Banque de France does not provide data about neimdss amounts or on interest rates on
loans and deposits. Consequently, since the newanelogy cannot be applied directly to
these sectors, we follow Colangelo and Inklaar 22@hd assume that the interest rate margin
is the same as for non-financial corporations. Carereasonably think that the work required
and the services provided are of the same magnetadeomplexity for insurance corporations
and pension funds. This may be not fully correcttftie government sector that probably
necessitates less monitoring and controlling. Rerrest of the world (S2), the ECB database
provides information about the members of the eam®a. But for countries outside the
monetary union, statistical series only distingusbween banks and non-banks. Therefore, we
use the weights of the different sectors withingbeo area for approximating to the rest of the
world.

7 See the Manual on MFI interest rate statistics EZI®3) for detailed definitions.

8 We tested alternatively OA and NB rates optiorg fauind similar results when compared with the euirr
methodology.

9n few cases, we could not find the exact seri¢bé Banque de France database and had to usatest

7



Table 1: Characteristics of deposits and loans

Deposits
Sector Category Maturity
Non-financial corporations Overnight N/R
With agreed maturity Less than two years
(S11) More than two years
Households and NPISH Overnight N/R
With agreed maturity | Less than two years
(S14+S15) More than two years
Redeemable at notice Less than three méhths
L oans
Sector Category Maturity
Non-financial corporations Loans Less than one year

Between one and five years
(S11) More than five years
Less than one year

Between one and five years
More than five years
Less than one year

Between one and five years
More than five years
Less than one year

Between one and five years
More than five years

Loans for house purchase

Households and NPISH

Consumer credit

(S14+S15)

Other loans

3.2. Interest rate pass-thought methodology

To study the interest rate pass-through (IRPT)chimbse the reference rate for the computation
of bank value added, we apply an ECM frameworkjna€olangelo and Inklaar (2012),
following the Engle and Granger (1987) two stephudt Indeed, as Maddala and Kim (1998)
demonstrate, this method is more robust to mispation and reduced sample size than the
Johansen procedure. Let us consider the long-fatiaeship (or the cointegrated relation)
between market and lending (or deposit) interassrdf both variables are integrated of order
1 (I(1)), we have the following equilibrium equatiavhich represents the long-run pass-
through:

§:a+ﬁm7;+5t (1)

With 7 represents the bank interest rate amd the relevant driving market interest rate. The

long-run full pass-through is given by the coeéfidi 5 . The residuals(st) of equation (1)

must be stationary (1(0)) and captures the errarection relationship by capturing the degree
to which the bank interest rate and the relevanketanterest rate are out of equilibrium. In
the second step of the Engle and Granger (1987hadetshort-terms dynamics could be
modeled as an ECM:

10 Only deposits with agreed maturity of less thareéhmonths are reported in the Banque de Franabak.
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whereECT: is the error correction term. As we consider aivariate ECM withx™ andn”
set to zero, we can re-write equation (2) as fadlgsee De Bondt, 2005):

ATQ =q + %Amﬁ_l - 51(7;_1 - ﬁan—l) + u, 3)

In equation (3), the parameter, reflects the immediate (or short-term) pass-thkou@z

captures the long-term pass-through @hdepresents the speed of adjustment. The existence
of a cointegration relationship between the maakek lending (or deposit) interest rates can be
tested directly through the significance of theffioent ﬁl. Note that a complete long-term

pass-through will be reflected by a coefficightwhich does not differ significantly from one.

In a first step, we apply the Augmented Dickey-Eu(lADF) to test the order of integration of
each interest rate retain in the analysis. Forsoiass check, we complement this test by the
stationarity test developed by Kwiatkowski, Ph#ligschmidt and Shin (1992). The results are
shown in Tables A-1 to A-3 of the appendix. Botkt$eclearly indicate that most loans, deposits
and interbank interest rates are I(1) over the dalnple. In a second step, we apply the
methodology developed by Colangelo and Inklaar 220dr the selection of the relevant
market interest rate for the calculation of thelbBISIM. Therefore, we estimate the equation
(3) for each interest rate on deposits and loamsder to match them with the relevant market
interest rate. So, each interest rate is regresseskveral market rates reflecting a maturity
corresponding to the spectrum of maturity or penbdate fixation. Finally, the choice of the
reference market rate is made using the Schwalden@ation Criterion (SIC) for the different
versions of equation (3). The results of the salagbrocess are summarized in the Table A-4
of the appendix. We also present results of thelIRIPthe selected models in Tables A-5 and
A-6 of the appendix.

Our calculations of FISIM are done in two stepsr Bee FISIM on deposits, we follow
ISWGNA's (2013) recommendations and choose matoiedrity rates, so as to reintegrate
the maturity premium in the calculation of the FSdn deposits. This corresponds to selecting

rf' instead ofrf Figure 1. For the FISIM on loans, we use two aliéive approaches. In the

first, we use term premium adjusted reference ratesremove only the term premium from
the FISIM on loans. In the second, we use term prenand risk premium adjusted reference
rates. This removes from the calculations botheh®a premium and the credit default risk. We
turn to market bond indices for credit risk matchefitrence rates, and use the Markit Iboxx
indices for non-financial corporations and the Meklynch ABS/MBS index for households.
We adjust for the pure default risk for each loaatumty by taking the relevant bond indices
less the risk-free rate with the closest matukitde adjust for the term premium by taking the
risk-free rates that were determined with the passdgh equations.



4. Results
4.1.Main results on the FISIM computation

Table 2 shows the average FISIM (2003Q1-2012Q4kfance obtained using the traditional
and the new method with term only and term/riskusiipnents. We could first note that, as in
the previous studies of Basu, Inklaar and Wang 12@hd Colangelo and Inklaar (2012),
compared to current regulation, the new method @vmwer French bank output by 31%-74%
on average, for the period 2003-2012.

Table 2. Imputed banking sector output (FISIM) and intenesrgin in France by sector,
current regulation and modified approaches (avedage2003 - Dec 2012)
Current Adjusted for term Adjusted for term
regulation premium premium and default
risk premium

FISIM (€ million)

Total 34 416 23 899 9093
Non-financial corporations 10 533 10 623 1772
Households 23 883 13 276 7 322

Thus, even if the share of FISIM has decrease 0% to only 30% of the total of the
production of financial service in 15 years in Frar(Fournier and Marrionet, 2010), these
FISIM are still over evaluated by the usual metreidined in the System of National Accounts.

One of the main criticisms of the new method fompating FISIM is linked to its potential
sensitivity to the retained market reference rateus, in order to test the robustness of our
results to the choice of reference market rateapmy the same calculation using the second
best rate given by the SIC information criterion tioe different versions of equation (3) and
the rate retained by Colangelo and Inklaar (20IBg results, presented in Table 3, show that
the order of magnitude of the over evaluation efflSIM calculation using the current method
is not greatly affected by the choice of refererate.

Table 3: Imputed banking sector output (FISIM) and interaargin in France by sector,
sensitivity analysis (average Jan 2003 - Dec 2012)

Adjusted for term Adjusted for term
premium premium and default
risk premium

First best Second Ratesfrom First best Second Rates from
Rate best Rate Colangelo Rate best Rate Colangelo

and Inklaar and Inklaar
(2012) (2012)

FISIM
(€ million)
Total 23 899 20982 23 995 9093 6 731 9711
Non-financial 10 623 10 327 10 291 1772 1288 2153
corporations
Households 13 276 10 655 13 704 7 322 5443 7 558

We can see that using for the calculation the sbest reference rate based on SIC, the current
method lowers bank value added by 40%-80% on aeeragd using the reference rates
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retained by Colangelo and Inklaar (2012) lowels/iB0%-72% on average. This suggests that
the method is robust to the choice of these retereates.

These aggregate results do not reflect the highl levheterogeneity in the annual FISIM both
with current and new methods. First, figure 2 whdepicts annual mean output confirms that
the current method over evaluates the value adeedrgted by banks especially in the context
of an external shocks such as the 2008 finanasisand the 2009-2010 euro area debt crisis.
Figure 2 shows also that total bank output increéaseFrance in the period 2003 to 2007
according to both term premium and term and defask premiums adjusted measures.
However, the new method in contrast to the curreathod shows that the financial crisis
strongly affected bank output. These results magxipéained by a huge rise in the risk premium
after 2009, following the Lehman Brothers filing feankruptcy. Due to the specificity of the
euro zone and the debt crisis, this risk premiuthremain large until the end of 2011, which
might explain the very low value of the defaulkriremium adjusted FISIM measures. At the
same time, ECB monetary policy leads to a flattgmihthe yield curve from 2010, which may
explain the rise in the value of FISIM computedaadig the term premium at that time.

Figure 2: Annual mean of total FISIM in France

Total FISIM

LA AL

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

I Current method [ Adjusted for term premium
I Adjusted for term and default risk premiums

10,000 20,000 30,000 40,000

0

-10,000

In a second step, we also distinguish results comge FISIM on banks deposits and FISIM
on banks loans. Figure 3 summarizes our main gesult
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Figure 3: Mean of FISIM on deposits and loans in France

FISIM on deposits FISIM on loans
‘é’;_ I 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 B curent method B ciusted for term premium
- Current method - Adjusted for term premium - Adjusted for term and default risk premiums
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If we focus on deposits, we can see that beforditlamcial crisis of 2007, both current and
new methods give very similar outcomes in termshefincrease of FISIM in France. This
conclusion no longer holds after 2007. Indeedattjasted measure for term premium provides
evidence of negative banks FISIM on deposits im&gasince 2009. Furthermore, this finding
is robust to the choice of the driving market refee rates as shown in the sensitivity analysis
depicted in figure A.1 of the appendix.

The results concerning banks FISIM on loans alsd te give very similar conclusions in terms
of the evolution of FISIM until 2007. However, aw fFISIM on deposits, the new method
provides negative FISIM on loans in 2008 and 20W6.can also remark the strong differences
in terms of intensity in banks FISIM in these tweays, according to the method under scrutiny.
While, the current and the term premium adjustedsueed! gives strong positive values for
FISIM on loans in 2009, the new method, adjuste &br risk default premium provides
evidence of strong negative value for banks FISH& assess that the huge difference lies in
the strong increase of the risk premium after tharicial crisis. Finally, we can also notice that
contrary to FISIM on deposits, FISIM on loans aseng since 2009 and exhibit a strong
positive values whatever the measure retained 1220

4.2.Structural break and parameter stability in IRPT a@gposits

We find that, whatever the retained reference magte, FISIM on deposit are negative from
2009 and that these negative values are increasiihgtime!? In order to understand this
"counter-intuitive" result, we check the existerufea single or multiple structural unknown
breaks in the long run relationship between retadrest rates and driving market reference
rates. Thus, we investigate the stability of thaglaun pass-through coefficients in the
estimation of equation (1) for each bank deposéd.rd/e estimate the long run retail interest
rate pass-through using Newey-West heteroskedgstiocd autocorrelation consistent (HAC)
standard errors and the Bartlett kernel.

First, we apply the test developed by Andrews (19@3ch allows for unknown breakpoints
contrary to the standard Chow (1960) test. In jrach Chow breakpoint test is performed for
every observation over a determined interval amdpmdes the supremum F statistics (sup-F).
Usually, the algorithm developed by Hansen (1997)ised to calculate asymptotic critical
values for this test. However, as we work with Majiables, we rely on the critical asymptotic
values proposed by Hansen (1992).

We also use a second approach, developed by B&temdn (1998, 2003a), to test for multiple
unknown structural breaks in the long run relatrop®stimated for the different retail interest
rates. The Bai-Perron testing procedure begins tmthdouble-maximum tests (UWax and
WDwax tests) of the null hypothesis of no structuralaiseagainst the alternative hypothesis
of an unspecified number of breaks using F-tebthebe two tests reject the null hypothesis of
no structural break, Bai and Perron (1998, 2008a)gse the use of a sequential procedure to
determine the number of breaks. In practice, iinsewith a test of the null hypothesis of no

I We also test the sensitivity of the term premiutjusted measure to the choice of the market refereate. As
we can see in figure A-2 of the appendix, this caaloes not significantly change the FISIM compyitedicating
that the method is robust to the choice of thisneice rate.

2 Colangelo (2012) underlines that such a resulbismon after the financial crisisTHe discussion should not
aim at a methodology that excludes negative mardimsrather at a method which can explain negatnzgins.
Such negatives may well reflect the economic séalit
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breaks against the alternative hypothesis of oaakousing a sup-F test. If the null hypothesis
is rejected, then a second test of one break wsigwnplemented. The procedure stops when
the null hypothesis of no further breaks is acagpte

Note that originally the procedure developed by &ad Perron (1998, 2003a) concerns only
stationary variables. However, as pointed out bgkBeann et al. (2011), in the particular case
of 1(1) variables, the method can be performedjrikel and Perron (2010) argue that if the

intercept is allowed to change across segmentBan&erron still hold even in case of (1)

variables in regressions. Several studies relyhis methodology to investigate structural

breaks in a long-run relationship with 1(1) varie®f. Table 4 reports the results of the one-
time structural break test developed by Andrew®8).9

Table 4: Andrews (1993)’'s test for unknown breakpoint i tbointegration relationship
(deposits)

Bank rate Sup F-stat 1 % critical value Break date
Non-Financial Corporations (NFC)

Overnight 108.746*** 16.2 07/2005
With agreed maturity < 2 66.906*** 16.2 11/2011
years

With agreed maturity > 2 56.53*** 16.2 12/2007
years

Households

Overnight 24.201*** 16.2 11/2009
With agreed maturity < 203.120*** 16.2 01/2009
2years

With agreed maturity > 2 17.55%** 16.2 11/2004
years

Redeemable at notice < 3 23.90*** 16.2 02/2008
months

Note: Critical asymptotic value of the SupF with ayiables at the 1 % significance level is tak&m the Table 1 in
Hansen (1992).

We find that the null hypothesis of no structunaddk is rejected for every category of interest
rate on deposits. It is clear that the subprim&s(end of 2007) have both entailed a structural
change in the long run pass-through of interes oat deposits to enterprises with agreed
maturity more than two years and on deposits teélolds redeemable at notice less than 3
months. We can also see that the euro area daid (2009) has significantly impacted the
long run pass-through of interest rate on deptsitouseholds with agreed maturity less than
2 years, on overnights deposits to households aéposits to non-financial corporations with
agreed maturity less than two years. These resaitBrm that the IRPT can be affected by
external shocks.

To test the robustness of these conclusions arekiigate the possibility of more than one
break in the long run IRPT, we apply the procedirBai and Perron (1998, 2003a). Table 5
shows that both the Ukax and the Whax tests are highly significant for each long rungpas

through tested suggesting the presence of at de@sbreak. Next, the sequential Bai-Perron
tests suggest two breaks for all the interestaatdeposits examined, except for the long run
IRPT on deposits to households with agreed matumidye than 2 years and for the long run
IRPT on deposits to households redeemable at nlessethan 3 months, for which only one

13 See in particular Bajo-Rubio et al. (2008) andk®eann et al. (2011).
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break is detected. Results of the Bai-Perron puareedonfirm breaks dates found using the
Andrews test (1993). Furthermore, it provides enadeof a change in bank behavior on
deposits around 2008, 2009 and 2011. Indeed bréates for most of IRPT on deposits
concerns the end of 2007, the beginning of 2008;2009 and end of 2011.

The break dates detected are coincident with neg&iSIM on deposits. As demonstrated
previously, since 2009, FISIM on deposits in Fraacenegative according to the calculating
method proposed by Colangelo and Inklaar (2012).

Table5: Bai-Perron tests (1996, 2003a) for breaks in tietegration relationship (deposits)

Bank rate Test Statistic 1 % critical Conclusion Date of breaks
value
Non-Financial Corporations
UDwiax 136.73 15.41 N breaks= {1, 2, 3, 4, 5}
WDwmax 231.92 17.01 N breaks= {1, 2, 3, 4, 5}
Overnight Sup-F(1]|0) 110.01 15.37 At least 1 break 07/2005 and
Sup-F(2|1) 78.73 16.84 A least 2 breaks 07/2011
Sup-F(3]2) 5.90 17.72 2 breaks
UDwmax 87.05 15.41 N breakse {1, 2, 3, 4, 5}
With agreed WDwax 154.67 17.01 N breaks= {1, 2, 3, 4, 5}
maturity <2 Sup-F(1|0) 43.026 15.37 At least 1 break 11/2008 and
years Sup-F(2|1) 23.60 16.84 A least 2 breaks 11/2011
Sup-F(3]2) 14.10 17.72 2 breaks
UDwmax 53.61 15.41 N breakse {1, 2, 3, 4, 5}
With agreed WDwax 105.40 17.01 N breaks= {1, 2, 3, 4, 5} 02/2005 and
maturity > 2  Sup-F(1|0) 17.14 15.37 At least 1 break 12/2007
years Sup-F(2]1) 20.28 16.84 A least 2 breaks
Sup-F(3|2) 13.84 17.72 2 breaks
Households
UDwiax 113.09 15.41 N breaks= {1, 2, 3, 4, 5}
WDwmax 248.32 17.01 N breaks {1, 2, 3, 4, 5}
Overnight Sup-F(1]0) 41.91 15.37 At least 1 break 11/2009 and
Sup-F(2|1) 33.74 16.84 A least 2 breaks 01/2013
Sup-F(3]2) 13.92 17.72 2 breaks
UDwmax 472.29 15.41 N breakse {1, 2, 3, 4, 5}
With agreed WDwax 1037.01 17.01 N breaks= {1, 2, 3, 4, 5} 01/2009 and
maturity <2 Sup-F(1|0) 177.45 15.37 At least 1 break 01/2012
years Sup-F(2]1) 52.33 16.84 A leats 2 breaks
Sup-F(3]2) 1.47 17.72 2 breaks
With agreed UDwax 53.92 1541 N breakse {1, 2, 3, 4, 5}
maturity > 2 WDwax 67.45 17.01 N breaks= {1, 2, 3, 4, 5} 10/2004
years Sup-F(1]0) 53.92 15.37 At least 1 break
Sup-F(2]1) 8.59 16.84 1 break
RAN <3 UDwax 62.69 15.41 N breaks= {1, 2, 3, 4,5} No break (or
months WDwmax 93.81 17.01 N breaks= {1, 2, 3, 4, 5} 02/2008 accor ding
Sup-F(1]0) 4.41 15.37 No break to UDwmax)

Note: Maximum number of breaks set to five and minimegime size to 15 % of sample. Newey-West stamdans with
AR(1) prewhitening used for all tests. The criticalues at the 1 % level are taken from Bai and @ei1(2003b, table 1).

To investigate the change in bank behavior befarkaiter the breaks founded, we split the
sample period into two sub-periods using the bastk endogenously detected by the test of
Andrews (1993). We, therefore, only assume onekbimedhe IRPT since our sample only

counts 140 observations which is too small forasghn into three subsamples. Note that for
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the same reason, we choose November 2008 as thie daite for interest rate on deposits to
enterprises with agreed maturity less than two syeResults of estimation of equation (3)
before and after the breaks detected are summanzZegble 6.

As we can remark, the long run pass-through areeddar deposits to firms with agreed
maturity more than two years and to household®uwd years. Furthermore, we can see that
the speed of adjustment is lower after the breakast of regressions, suggesting that banks
take more time to adjust their interest rates bamty market reference rates.

We propose two interpretations of these results.firbt one is linked with the "near"” zero rate
interest policy conduct by the European CentrallB&CB) since the end of 2009. It seems
that banks behavior change at that time and thatshdecide not to pass all the decrease in
interest rate on deposit rates. The second intapye is linked with the new regulatory
requirement on liquidity that will be imposed by d&& Ill. According to these liquidity
requirements, it appears that deposits are nowahstable resource of liquidity for banks that
may be ready to pay for it.
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Table 6: Retail interest rate on deposits pass-throughga®based on a univariate error-correction modeldand after the detected break
Before break After break

Intermedi Final Speed of Complete Complete Intermedi Final Speed of Complete Complete
ate pass- pass- adjustmen intermedia final pass- ate pass- pass-  adjustmen intermedia final pass-
through  through t (Ba) te pass- through  through  through t (Ba) te pass-  through
(a2) (B2) through (B2=1) (a2) (B2) through (B2=1)
(a2=1) (a2=1)
NFC overnight -0.099 0.061**  0.469*** No*** NO*** 0.090*** 0.085***  0.260*** No*** No***
(0.065) (0.029) (0.121) (0.014) (0.007) (0.097)
NFC WAMupto 0.776**  0.967***  0.721*** No*** Yes***  (0.651*** 0.583***  (0.248** No*** No***
2 years (0.069) (0.022) (0.166) (0.125) (0.128) (0.095)
NFC WAM > 2 -0.030  0.641**  0.496*** No*** No*** 0.148* 0.792*+*  (0.215*** No*** No***
years (0.196) (0.069) (0.106) (0.075) (0.058) (0.058)
HHD overnight 0.001 0.002 0.521*** No*** No*** 0.007 0.012***  (0.625*** No*** No***
(0.012) (0.003) (0.126) (0.009) (0.004) (0.083)
HHD WAM up to  0.599***  0.871***  (0.572*** No*** No*** 0.365*** 0.208*  0.264*** No*** No***
2 years (0.059) (0.029) (0.118) (0.118) (0.108) (0.085)
HHD WAM > 2 -0.022  0.191**  0.190*** No*** No***
years (0.069) (0.044) (0.055)
HHD RAN < 3 -0.026  0.321***  0.161** No*** No*** 0.058 0.548***  0.207*** No*** No***
months$ (0.091) (0.053) (0.080) (0.095) (0.068) (0.097)

Note: NFC: Non-Financial Corporations; HHD: Housdte; WAM: with agreed maturity; RAN: redeemabl@atice. *, **, *** denote significance at the 10 %,% and 1 % levels, respectively.

The figures in parentheses are Newey—West HAC atdredrors.
& The sample period is January 2000 to Septemb#42Mue to too lack of observations, we cannot edtintiae IRPT for deposits to households with agreatlrity more than 2 years.
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5. Conclusion

The main contributions of our paper consists oflpg the new method for calculating bank
output proposed by Wang and Basu (2011) and Cdiaragel Inklaar (2012) for a specific
country, during a period that includes financiatdiss, to test its robustness and relevance
compared to the method currently used by the SNAtigmg to find explanations for negative
values found using the new method on FISIM on diépssice 2009.

In line with previous studies on the U.S. and anBurozone, we find that the traditional SNA
method leads to an overestimation of the valuel8tNF for France, especially in a time of
financial crisis. The magnitude of this overestimaidepends on the values of the term and the
risk premium. We show that the proposed new methoobust to the reference rate chosen to
compute the term premium, and to periods of maskess. Finally, we obtain negative FISIM
on deposit from 2009. Using structural break metthagly, we show that these negative FISIM
may be explained by a change in interest rate haesigh after the crisis. Especially, it seems
that banks offered (and still do) deposit ratehaighan money market rates to improve their
liquidity positions.
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Appendix

Table A-1: Results of ADF and KPSS stationarity tests féenence market rates

ADF test KPSS test
Level Trend Level Trend

Constant Trend Constant Trend Constant Trend @onst Trend
Eonia -1.61 -2.70 -4.86%** -4.83*** 1.15%** 0.11 08 0.06
Euribor 1 month -1.14 -2.17 -7.28*** -7.26%** 1.07* 0.13* 0.08 0.06
Euribor 2 months -1.53 -2.52 -5.68*** -5.66*** 1.6% 0.13% 0.08 0.06
Euribor 3 months -1.57 -2.51 -5.53*** -5,51%** 0.99 0.14* 0.08 0.06
Euribor 4 months -1.78 -2.92 -4,94%** -5.03*** 0.78 0.14* 0.10 0.05
Euribor 5 months -1.61 -2.62 -5.00%** -5.10%** 0.7F 0.14* 0.10 0.06
Euribor 6 months -1.71 -2.60 -5.34*** -5,32%** 0.9% 0.15** 0.08 0.06
Euribor 7 months -1.62 -2.62 -5.63*** -5.66*** 0.74 0.14** 0.10 0.05
Euribor 8 months -1.61 -2.61 -5.72%* -5.76*** 0.78 0.14** 0.10 0.05
Euribor 9 months -1.75 -2.59 -5.49%** -5.47%** 0.92 0.15** 0.07 0.06
Euribor 10 months -1.62 -2.60 -5.89*** -5,92%** aL7* 0.14* 0.10 0.05
Euribor 11 months -1.63 -2.60 -5.96*** -6.00%** aL7* 0.13* 0.10 0.05
Euribor 12 months -1.77 -2.59 -5.68*** -5.67*%** oLy 0.15%* 0.07 0.06
GB 1 year -1.43 -2.16 -7.35%** -7.30*** 1.18%** 03* 0.07 0.06
GB 2 years -1.19 -2.22 -9.36*** -9.34%** 1.26*** as5** 0.06 0.05
GB 3 years -1.22 -2.38 -9.70*** -9.67%** 1.33*** Q.7** 0.06 0.05
GB 4 years -1.11 -2.47 -9.87*** -9.84%** 1.37*** Q9** 0.07 0.05
GB 5 years -1.07 -2.61 -9.85*** -9.82%** 1.38*** Q9** 0.09 0.06
GB 6 years -1.04 -2.59 -9.64*** -9.62%** 1.35%** Q@2**=* 0.07 0.06
GB 7 years -0.90 -2.64 -10.30%** -10.28*** 1.44%* 0.20** 0.08 0.05
GB 8 years -0.82 -2.59 -9.91%** -9.90%** 1.37*** Q1** 0.09 0.06
GB 9 years -0.76 -2.75 -9.26*** -9.26%** 1.38*** QOo** 0.10 0.06
GB 10 years -0.26 -2.57 -9.62%** -9.63*** 1.45%** Q8** 0.12 0.08
GB 15 years -0.51 -2.35 -10.83*** -10.83*** 1.42%** 0.17* 0.12 0.06
GB 20 years -0.47 -1.91 -11.51%** -11.50*** 1.42%** 0.16** 0.10 0.08
GB 30 years -0.738 -2.317 -11.800%** -11.779%** B> 0.135% 0.079 0.082

Note: *, **, *** denotes significance at 10 % leveéd % level and 1 % level, respectively. The lagapeeters for ADF tests are selected based on thav&tz information
criteria. Critical values for the null hypothesi$ stationarity (KPSS test) are taken from Kwiatkloves al. (1992, table 1).
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Table A-2: Results of ADF and KPSS stationarity tests farlbl@an rates

ADF test KPSS test
Level First difference Level First difference

Constant Trend Constant Trend Constant Trend Cainsta Trend
NFC < 1 year -1.49 -2.45 5.77%* -5.79%** 0.54** .Q9** 0.09 0.07
NFC 1-5 years -0.95 -2.05 -14.40*** -14.46*** 0.8%* 0.19** 0.15 0.05
NFC > 5 years -1.40 -2.11 -3.85%** -3.86*** 0.66** 0.14* 0.09 0.08
HHD_HP < 1 year -1.25 -1.64 -4 .87*** -4 .87*** 0.56* 0.21** 0.11 0.08
HHD_HP 1-5 years -1.85 -2.08 -3.91 *** -3.90** 0.41* 0.17** 0.11 0.11
HHD_HP 5-10 years -1.72 -1.85 -3.04** -3.01** 0.73* 0.20** 0.11 0.12*
HHD_HP > 10 years -1.83 -2.26 -3.48%*** -3.47** 083 0.17** 0.11 0.10
HHD_CC < 1 year -1.64 -1.632 -15.09*** -15.05%** 63 0.16** 0.11 0.11*
HHD_CC 1-5 years -1.05 -2.15 -14.39*** -14.36*** 17> 0.17** 0.07 0.07
HHD_CC > 5 years -0.28 -2.25 -7.03*** -7.05%** 1.6¢ 0.12* 0.11 0.08
HHD_OP < 1 year -0.88 -1.99 -14.80*** -14.74%* nAx* 0.15** 0.08 0.06
HHD_OP 1-5 years -0.53 -1.91 -11.65*** -11.62%** 2D**x 0.10 0.08 0.06
HHD_ OP > 5 years -0.90 -1.38 -14.43*** -14.38*** aax* 0.22%** 0.19 0.16**

Note: NFC: Non-Financial Corporations; HHD: Housdts; HP: for house purchase; CC: for consumer ct&dOP: for other purposes. *, **, *** denotes sigitance at
10 % level, 5 % level and 1 % level, respectivehe lag parameters for ADF tests are selected basdtle Schwartz information criteria. Critical was for the null hypothesis

of stationarity (KPSS test) are taken from Kwiatkkivet al. (1992, table 1).

Table A-3: Results of ADF and KPSS stationarity tests farkbdeposits rates

ADF test KPSS test
Level First difference Level First difference

Constant Trend Constant Trend Constant Trend @onst Trend
NFC Overnight -1.445 -1.616 -13.658*** -13.629*** .3P5 0.180** 0.142 0.114
NFC WAM < 2 years -1.843 -2.415 -3.921%** -3.926** 0.614** 0.183** 0.091 0.070
NFC WAM > 2 years -1.469 -1.828 -14.604*** -14.534* 0.463** 0.243*** 0.119 0.063
HHD Overnight -2.077 -3.338* -13.211%** -13.198*** 0.904*** 0.211* 0.207 0.137*
HHD WAM < 2 years -2.146 -2.274 -4,521%** -4.509*** 0.297 0.173* 0.080 0.072
HHD WAM > 2 years -3.105** -3.118 -13.867*** -13.85** 0.359* 0.086 0.107 0.079
HHD RAN < 3 months -1.904 -3.031 -5.177%** -5.242** 0.714** 0.113 0.121 0.042

Note: NFC: Non-Financial Corporations; HHD: Housdlls; WAM: with agreed maturity; RAN: redeemablaatice. *, **, *** denotes significance at 10 % lely 5 % level
and 1 % level, respectively. The lag parametersAoF tests are selected based on the Schwartznirafioon criteria. Critical values for the null hygwsis of stationarity

(KPSS test) are taken from Kwiatkowski et al. (1948le 1).
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Table A-4:

Value of the Schwartz information criterion (BI£pm the error correction estimations (model sebeg

LOANS
Non-financial corporations Households for housecpases Households for consumer credit Househties purposes

<1 year 1-5 years >5 years <1 year 1-5 years eats >10 years <1 year 1-5 years >5 years <1 yearl-5 years >5 years
Eonia -119,1 -276,6 -11,73 -8,471
euriborlm -163,9 -284,7 -15,01 -4,108
euribor2m -167,1 -288,4 -16,04 -2,039
euribor3m -175,7 -293,3 -17,59 -0,029
euribor4m -56,75 -236,1 -10,34 20,89
euriborbm -56,75 -236,3 -10,54 20,81
euriborém -170,8 -303 -17,99 1,285
euribor7m -56,78 -236,8 -10,97 20,92
euribor8m -56,76 -237 -10,88 20,97
euribor9m -164,7 -308,4 -17,98 1,69
euribor10m -56,72 -237,4 -11,03 21,1
euriborllm -56,73 -237,6 -11,13 21,15
euriborl2m -157,5 -312,7 -17,7 2,342
gbly -40,02 -307,8 -161,3 -124,7
gb2y -41,36 -307,6 -166,5 -126,4
gb3y -39,66 -301,3 -166,9 -127,6
gbdy -38,65 -299,1 -168 -128,1
gb5y -37,36 -211,5 -298,5 -294,1 -168,2 -228,2 -128,8 -185
gb6y -206,3 -287,9 -213,2 -185,4
gb7y -204,6 -284,7 -229,8 -185,8
gb8y -202 -279,9 -213,8 -185,5
gh9y -200,3 -276,4 -214,6 -185,3
gb10y -199,7 -274,4 -358,6 -230,4 -185,5
gbl5y -195,8 -353,9 -226,6 -186,1
gb20y -190 -3434 -229,1 -183,6
gb30y -189,4 -336,3 -226 -179,5
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DEPOSITS

Non-financial corporations Households
Overnights WAM <2 WAM >2  Overnight WAM WAM> 2 years RAN <3

years years <2years months
Eonia -579,6 -155,9 -682,5 -124,8 -208,8
euriborlm -207 -155,8 -2129
euribor2m -195,3 -147,8 -213,1
euribor3m -205 -154,2 -213,7
euribor4dm -70,41 -79,82
euribor5m -70,33 -79,84
euriborém -197,8 -150,7
euribor7m -70,19 -79,94
euribor8m -70,1 -79,97
euribor9m -188 -145,3
euribor10m -69,98 -80,03
euriborllm -69,93 -80,07
euriborl2m -179,2 -140,7
gbly -121,4 -99,47
gb2y -102,3 -17,14 -92,53 -152,1
gb3y -15,96 -152
gbdy -15,84 -152,1
gb5y -15,25 -151,4
gb6y -13,42 -151,2
gb7y -12,09 -151
gb8y -10,82 -150,5
gb9y 9,434 -150,3
gb10y -8,65 -150
gb15y 6,173 -149,6
gb20y -3,638 -149,2
gh30y 2,35 -147,8
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Table A-5: Retail interest rate on loans pass-through psobased on a univariate error-correction model

Intermediate Final pass- Speed of Complete Complete final Adjusted R
pass-throughef)  through (2) adjustment intermediate pass- pass-through BIC Correlation
(B) through (,=1) (B2=1)

NFC up to 1 year 0.837*+* 0.741%x* 0.189*** Yes*** Yes*r* 0.592 -175.724 0.982
(0.055) (0.029) (0.044)

NFC 1-5 years -0.067 0.651*** 0.227** No*** No*** 0.194 -41.361 0.855
(0.063) (0.051) (0.041)

NFC > 5 years 0.015 0.625%** 0.131x** No*** No*** 0.193 -211.486 0.804
(0.093) (0.083) (0.031)

HHD_HP up to 1 year -0.047 0.560*** 0.184** No*** No*** 0.449 -312.749 0.860
(0.090) (0.033) (0.033)

HHD_HP 1-5 years -0.055* 0.525%** 0.086*** No*+* No*** 0.337 -307.767 0.587
(0.032) (0.105) (0.021)

HHD_HP 5-10 years -0.095* 0.659*** 0.110%*** No*+* No*** 0.289 -294.146 0.782
(0.051) (0.087) (0.022)

HHD_HP > 10 years -0.046 0.842%* 0.097*** No*** Yes*** 0.281 -358.553 0.795
(0.035) (0.153) (0.027)

HHD_CC up to 1 yedr 0.184** 0.697*** 0.047** No*** Yes*** 0.060 -17.99 0.501
(0.090) (0.259) (0.021)

HHD_CC 1-5 years -0.057 0.644x* 0.107*** No*** No*** 0.107 -168.174 0.815
(0.053) (0.067) (0.019)

HHD_CC > 5 years 0.011 0.772%* 0.102%** No*** Yes*** 0.110 -230.420 0.821
(0.056) (0.140) (0.027)

HHD_OP up to 1 year 0.402%** 0.946*** 0.143%** No*** Yes*** 0.185 -8.471 0.911
(0.108) (0.074) (0.032)

HHD_OP 1-5 years 0.074 0.944x* 0.107*** No*** Yes*** 0.132 -128.790 0.857
(0.055) (0.110) (0.031)

HHD_OP > 5 years 0.046 0.834x* 0.136*** No*** Yes*** 0.119 -186.120 0.824
(0.052) (0.106) (0.030)

Note: NFC: Non-Financial Corporations; HHD: Housdbs; HP: for house purchase; CC: for consumer ctgedOP: for other purposes. *, **, *** denote sigitance at
the 10 %, 5 % and 1 % levels, respectiv@lye figures in parentheses are Newey—West HAC atdrdrors. The sample period is January 2003 tpt&mber 2014 unless
otherwise specified. Model selection is performedhe basis of the Schwartz criterion (BIC).

& Due to lack of data, the sample period is Janu2093 to October 20138:.The sample period is January 2000 to Septemba4 20

23



Table A-6: Retail interest rate on deposits pass-throughge®based on a univariate error-correction model

Intermediate Final pass- Speed of Complete Complete final Adjusted R
pass-through  through 32) adjustment intermediate pass- pass-through BIC Correlation
(02) (Ba) through @»=1) (B2=1)
NFC overnight 0.079*** 0.079%** 0.116** No*** No*** 0.170 -579.65 0.864
(0.014) (0.012) (0.049)
NFC WAM up to 2 years 0.784** 0.785%** 0.169%** No*** No*** 0.643 -207.007 0.985
(0.073) (0.036) (0.054)
NFC WAM > 2 years 0.055 0.601*** 0.162*** No*** No*** 0.136 -17.14 0.773
(0.093) (0.086) (0.041)
HHD overnight -0.003 0.015%*=* 0.391*** No*** No*** 0.182 -682.455 0.630
(0.010) (0.003) (0.092)
HHD WAM up to 2 years 0.608*** 0.520%** 0.065*%** No*** No*** 0.432 -155.755 0.894
(0.067) (0.091) (0.026)
HHD WAM > 2 years -0.035 0.201**=* 0.162*** No*** No*** 0.104 -152.115 0.484
(0.063) (0.049) (0.049)
HHD RAN < 3 month% 0.034 0.459%** 0.152** No*** No*** 0.188 -213.481 0.838
(0.066) (0.057) (0.060)

Note: NFC: Non-Financial Corporations; HHD: Housdlds; WAM: with agreed maturity; RAN: redeemablaatice. *, **, *** denote significance at the 10 %,% and 1
% levels, respectivelifhe figures in parentheses are Newey—West HAC atdrdirors. The sample period is January 2003 tpt&mber 2014 unless otherwise specified.
Model selection is performed on the basis of tHeM&ctz criterion (BIC).

& The sample period is January 2000 to Septemb&4 20
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Figure A-1: Sensitivity analysis of the computation of FIStv deposits

FISIM on deposits adjusted from term premium

| ““_"'

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

_ First best reference rate (SIC) _ Second best reference rates (SIC)
_ Reference rates from C&l (2012) _ Outstanding amount rates

20,000
1

10,000
1

-10,000

Figure A-2: Sensitivity analysis of the computation of FIStv loans

FISIM on loans adjusted for term premium
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