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ABSTRACT

Interest rate risk represents one of the key fashfgancial risk faced by banks. It has

given rise to an extensive body of research, mafobused on the estimation of

sensitivity of bank stock returns to changes ienest rates. However, the analysis of
the sources of bank interest rate risk has receiwach less attention in the literature.

The aim of this paper is to empirically investigdte main determinants of the interest
rate exposure of Spanish commercial banks by upangel data methodology. The
results indicate that interest rate exposure igesyatically related to some bank-
specific characteristics. In particular, a sigraft positive association is found between
bank size, derivative activities, and proportionaains to total assets and banks’ interest
rate exposure. In contrast, the proportion of dipds total assets is significantly and
negatively related to the level of bank’s intemadé risk.
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1. INTRODUCTION

Interest rate risk (IRR) represents one of thefkems of financial risk that banks face
in their role as financial intermediaries. For alhalRR can be defined as the risk that
its income and/or market value will be adversele@kd by interest rate movements.
This risk stems from the peculiar nature of the Koam business and it can be
predominantly attributed to the following reaso@s. the one hand, banking institutions
hold primarily in their balance sheets financiatets and liabilities fixed in nominal
(non-inflation adjusted) terms, hence especiallysg®e to interest rate fluctuations.
On the other hand, banks traditionally perform daumty transformation function using
short-term deposits to finance long-term loans. Témulting mismatch between the
maturity (or time to repricing) of the assets arabilities exposes banks to repricing
risk, which is often seen as the major source ef ititerest rate sensitivity of the
banking system. Apart from repricing risk, bankfirghs are also subject to other types
of sources of IRR. Basis risk arises from imperfamtelation in the adjustment of the
rates earned and paid due to the use of differese bates; yield curve risk is associated
to changes in the shape of the yield curve withdrerse impact on a bank’s value; and
optionality risk has its origin in the presenceogtion features within certain assets,
liabilities, and off-balance sheet items. AddititmalRR may also influence banks
indirectly by altering the expected future cashwBofrom loan and credits. As a
consequence, the banking sector has been typidallyed as one of the industries with
greater interest rate sensitivity and a large phitihe literature on interest rate exposure

has focused on banks in detriment of nonfinanaiadd.

In recent years, IRR management has gained progenienthe banking sector due to
several reasons. First, the increasing volatilityinterest rates and financial market
conditions is having a significant impact on theame streams and the cost of funds of
banks. Second, the growing international emphasishe supervision and control of
banks’ market risks, including IRR, under the neas@& Capital Accord (Basel Il) has
also contributed to increase the concern abouttdig® Third, net interest income,
which directly depends on interest rate fluctuatiastill remains as the most important

source of bank revenue in spite of the rising rehee of fee-based income.

! Although the new Basel Capital Accord (Basel bed not establish mandatory capital requirements fo
IRR, it is supervised under pillar 2.



The exposure of financial institutions to IRR haeib the focus of an extensive body of
research since the late 1970s. The literature hdsertaken this topic by examining the
relationship between interest rate changes and\falme, proxied by the firm’s stock
return, in a regression framework. In particulae approach most commonly used has
consisted of estimating the sensitivity of bankcktoeturns to movements in interest
rates (e.g., Lynge and Zumwalt, 1980; Madura anmduka1995; Elyasiani and Mansur,
1998; Faff and Howard, 1999; Faff et al., 2005)cémtrast, there exists a substantially
lower amount of empirical evidence regarding thetdes that explain the variation in
interest rate exposure across banks and over tnge, (Flannery and James, 1984;
Kwan, 1991; Hirtle, 1997; Fraser et al., 2002; Aong et al., 2007).

Studies that empirically investigate the determisanf bank IRR have traditionally
used asset-liability maturity or duration gap as kiey factor explaining banks’ interest
rate exposure. However, this approach presentsuserirawbacks given the well-
known limitations of static gap indicators, togethgth the difficulties to obtain precise
year-by-year gap measures for most of banks. kerelason, an interesting alternative,
which however has received sparse attention in litkeature, is to examine the
association between each bank’s estimated inteaéstexposure and a set of readily
observable specific characteristics that might havepotentially relevant role in
explaining that exposure, such as bank size, e@aijtytal, balance sheet composition,

or off-balance sheet activities.

This paper attempts to fill this gap in the Spariakeby undertaking a comprehensive
study addressed to identify the most important cesirof interest rate exposure of
commercial banks. This paper differs from previstigies in three ways. First, to the
authors’ knowledge, this is the first work to sgiieailly tackle this issue for the Spanish
banking sector. Second, a panel data approach éas bsed in order to analyze
whether some bank characteristics can contribigweifgiantly to explain bank IRR.

Third, the present study considers a group of barkables larger than those usually
employed in the extant studies about this topkintainto account both traditional on-

balance and off-balance sheet activities.

The empirical evidence in this paper can be sunmedras follows. The results show
that the sensitivity of bank stock returns to clem@ interest rates is significantly
linked with some financial indicators. In particylanterest rate exposure increases with



bank size, and banks with larger proportion of foare more exposed to interest rate
movements. Moreover, off-balance sheet activities aso positively related to the
level of bank interest rate risk, indicating thaia8ish banks typically use financial
derivatives to take speculative positions. Howebanks that finance a large portion of

their assets with deposits have less interesesgiesure.

The characterization of the interest rate expopunéle of banks in terms of a reduced
group of financial indicators, which can be easibtained from their publicly available
balance sheets and income statements, can beatfsigaificance for a wide audience.
It includes bank managers, investors, bank regiatand even academicians,

especially interested in how to measure, managkhadge interest rate risk exposure.

The remainder of the paper is organized as foll@&estion 2 provides a brief review of
related studies. Section 3 describes the data atdoaology used in this study. The
empirical results are presented in Section 4. Bin&8ection 5 draws the concluding

remarks.
2. LITERATURE REVIEW

The incidence of IRR on bank stocks has been tbesfof a considerable amount of
literature over the last three decades. The vagbrityaof the empirical studies have

adopted a capital market approach based on thmatgin of the sensitivity of bank

stock returns to changes in interest rates withiea framework of the two-factor

regression model proposed by Stone (1974). Thimdtation is, in essence, an

augmented version of the standard market modelrende interest rate change factor is
added as an additional explanatory variable tontlagket portfolio return in order to

better explain the variability of bank stock retirn

The bulk of this research, mostly based on US hamks documented a significant and
negative effect of interest rate fluctuations oe #tock returns of banking institutions
(e.g., Lynge and Zumwalt, 1980; Bae, 1990; Kwan9119Dinenis and Staikouras,
1998; Fraser et al., 2002; Czaja and Scholz, 2@8@7igh has been primarily attributed
to the typical maturity mismatch between bank’setssand liabilities. In particular,

banks have been generally exposed to a positivaidargap, i.e. the average duration

of their assets exceeds the average duration ioflidialities.



In comparison, the attention paid to the identtfma of the determinants of banks’
interest rate exposure has been much less, althibughpossible to distinguish two

alternative groups of contributions.

The first approach investigates the relationshipvben the interest rate sensitivity of
bank stock returns and the maturity compositionbahks’ assets and liabilities.
Specifically, the one-year maturity gap (the diéiece between assets and liabilities that
mature or reprice within one year) is the variahnlest commonly used in this strand of
literature to measure balance sheet maturity coitipod The pioneering study of
Flannery and James (1984) provided empirical ewedethat maturity mismatch
between banks’ nominal assets and liabilities mayubed to explain cross-sectional
variation in bank interest rate sensitivitpgturity mismatch hypothekisthis finding
has been supported by subsequent work by Youro(@®80), Kwan (1991), and
Akella and Greenbaum (1992).

This procedure is based on theminal contracting hypothesiatroduced by Kessel
(1956) and French et al. (1983). This hypothesistipates that a firm’s holdings of
nominal assets and nominal liabilities can affedcls returns through the wealth
redistribution effects from creditors to debtorsiged by unexpected inflation. Hence,
stockholders of firms with more nominal liabilitiésan nominal assets should benefit
from unexpected inflation. Therefore, the effectininticipated changes in inflation on
the value of the equity will be directly relatedthe difference between the durations of

nominal assets and liabilities.

The link between stock returns and unexpected tiaflais given by interest rates.
Specifically, it is assumed that movements in egéerrates result primarily from
changes in inflationary expectations (e.g., Fan®&,5land 1976; Fama and Gibbons,
1982). According to this assumption, the nominahtacting hypothesis implies a
relationship between stock returns and interest faictuations. The greater the
discrepancy between the duration of assets andlitliedy the more sensitive stock
returns are to interest rate changes. This hypistimay be especially relevant in the
banking industry because most of the banks’ asmedsliabilities are contracted in

nominal terms and moreover there generally existgaificant maturity mismatch

2 Maturity gap constitutes a method to quantify IRRcomparing the potential changes in value totasse
and liabilities that are affected by interest fatetuations over some predefined relevant intexval



between them. Therefore, the maturity mismatch thg®is can be seen as a testable
implication ofthe nominal contracting hypothesis in the bankingtext (Staikouras,
2003).

Subsequently, several empirical papers have extetite analysis of Flannery and
James (1984) by incorporating the effect of deivest usage on banks’ IRR. The
primary focus of this line of research is to examthe association between banks’
derivative activities and theinterest rate exposure after controlling for thiéuence of
maturity composition (e.g., Hirtle, 1997; Schrah@97; Zhao and Moser, 2006).

The second approach focuses on the role playedsby @ bank-specific characteristics,

including both traditional on-balance sheet bankaugivities and off-balance sheet

activities. In particular, it seeks to charactetize main determinants of bank’s IRR by
investigating whether the level of interest ratpasure is systematically related to a set
of different financial variables such as bank sizen-interest income, equity capital,

off-balance sheet activities, deposits on totatimsor loans to total assets ratios; all of
them extracted from basic financial statement mfaron. Thus, this methodology

overcomes the usual difficulties to obtain reliabtel noise-free maturity gap measures
which prevent to test the maturity mismatch hypsiheccurately. Relevant papers in
this area are Drakos (2001), Fraser et al. (2082jporoschenko (2002), Reichert and
Shyu (2003), and Au Yong et al. (2007), and thasibfeatures are described below.

The study of Drakos (2001) examines the determ#anntlRR heterogeneity in the
Greek banking sector by using a group of finanicidicators. The results are consistent
with the nominal contracting hypothesis, showingttivorking capital, defined as the
difference between current assets and currentitiabj is the main source of interest
rate sensitivity. Hence, the greater the workingited (high level of assets relatively to
liabilities), the greater the potential loss dedvé&om wealth redistribution from
unexpected increases in inflation, and thus thatgrehe bank’s interest rate exposure.
Moreover, equity capital and total debt ratios agplain a significant proportion of the
variation in the interest rate sensitivity acroseé€k banks. However, the results suggest

that the market-to-book and the leverage ratiosatglay a significant role.

In a comprehensive study of the sensitivity of Ul stock returns to interest rate

changes, Fraser et al. (2002) document that ingi@idank IRR is significantly affected



by several bank-specific characteristics. In palg it is shown that interest rate
exposure is negatively related to the equity chpaiido, the ratio of demand deposits to
total deposits, and the proportion of loans grafgdanks. In contrast, IRR is greater
for banks that generate most of their revenues framinterest income, probably
because a substantial portion of the noninteresbnme reflects securities-related

activities (underwriting, advising, acquisition$;.g

Similarly, Saporoschenko (2002) investigates treoastion between the market and
interest rate risks of various types of Japanesk&sand a set of on-balance sheet
financial characteristics. He concludes that thgrele of interest rate exposure is
significantly and positively related to the bankesithe volume of total deposits, and the
ratio of deposits to total assets, although theuntgitgap measure does not have a

significant impact on the level of bank’s IRR.

Reichert and Shyu (2003) extend previous studiesekgmining the impact of
derivative activity on market, interest rate anathenge rate risks of a set of large
international dealer banks in the US, Europe, apmhd banks including a number of
key on-balance sheet measures as control variaibtasn. The results for the US banks
are the strongest and the most consistent onese@ung to bank’s IRR, it is observed
that the use of options tends to increase the leveiterest rate exposure in all three
geographic areas. Several control variables, swschha capital ratio, the ratio of
commercial loans, the bank’s liquidity ratio or thetio of provisions for loan-loss
reserves have a significant impact on IRR, althotighsigns of those effects are not

entirely consistent.

More recently, Au Yong et al. (2007) investigate tielationship between interest rate
and exchange rate risks and the derivative ads/itif Asia-Pacific banks, controlling
for the influence of a large set of on-balance shmmking activities. Their results
suggest that the level of derivative activitiespissitively associated with long-term
interest rate exposure but negatively associatéla stiort-term interest rate exposure.
Nevertheless, the derivative activity of banks Imas significant influence on their

exchange rate exposure.



Furthermore, this approach has been also used vieradepapers that explore the
determinants of interest rate sensitivity of noafioial firms (e.g., O’'Neal, 1998;
Bartram, 2002; Soto et al., 2005).

With regard to the Spanish case, the availableeend@ concerning to the sources of
bank’s interest rate exposure is very sparse. da(@806 and 2008) examines the
differential effect of real interest rate changesl &xpected inflation rate changes on
stock returns of Spanish companies, including lhio@ncial and nonfinancial firms, at

the sector level. With that aim, different extemsiof the classical two-model of Stone
(1974) are used and several potential explanatacyofs of the real interest and
inflation rate sensitivity of Spanish firms aredied. However, it can be noted that this
author does not take into account bank-specificdatdtaristics derived from balance

sheets and income statements to explore the dei@ntsiof bank IRR.
3. DATA AND METHODOLOGY

The sample consists of all Spanish commercial bdisted at the Madrid Stock
Exchange during the period of January 1994 thrdbgbember 2006 with stock price
data available for at least a period of three ydargotal, 23 banking firms meet this
requirement. Closing daily prices have been usexmapute weekly bank stock returns.
The proxy for the market portfolio used is tmelice General de la Bolsa de Madrid
the widest Spanish stock market index. The stodk Have been gathered from the
Bolsa de Madrid Spanish stock exchange databadée Tashows the list of individual
banks considered, the number of weekly observationgach bank over the sample
period, and the main descriptive statistics of rtiwegekly returns. With respect to the
interest rate data, weekly data of the averageethrenth rate of the Spanish interbank
market has been used. This choice obeys to thettfattduring last years the money
market has become a key reference for Spanish tgrfikims mainly due to two
reasons. First, the great increase of adjustalbdeactive and passive operations where
interbank rates are used as reference rates; sedoado the fact that the interbank
market has been largely used by banks to get foadded to carry out their asset side
operations, mainly in the mortgage segment in taméwork of the Spanish housing
boom. The interest rate data have been obtained fhee Bank of Spain historical
database. Graph 1 plots the evolution of this aat its first differences as well as the
weekly market portfolio returns.



With regard to the determinants of IRR, the yeat-griormation from balance sheets
and income statements used to construct the basdifispcharacteristics for each bank
in the sample has been drawn from Bankscope daabdaureau Van Dijk’s company,

which is currently the most comprehensive datdasetanks worldwidé.

The methodology employed in this paper to investighe determinants of banks’
interest rate exposure follows closely the secgmt@ach described in Section 2. Thus,
analogously to Drakos (2001), Fraser et al. (2082poroschenko (2002), or Au Yong
et al. (2007), a two-stage procedure has been edliopt

In the first stage, following the procedure typigalsed by the extant literature on bank
IRR, the sensitivity of bank stock returns to ches@ interest rates has been estimated
by OLS in the framework of the traditional two-factmodel postulated by Stone

(1974). The specific model can be expressed as:
Rt :ai +IBiRmt+DiA|t+£it [1]

where R, denotes the return of bark stock in period, R, the return on the market
portfolio in periodt, Al, the change in the three-month interest rate irogér &, the

error term for period.

Under this approach, the coefficient on the magatfolio return, 3, describes the
sensitivity of the return oith bank stock to general market fluctuations andiefioee,

it can be viewed as a measure of market risk (mdr&ta). In turn, the coefficient on
the interest rate termD,, reflects the sensitivity of the return éh bank stock to
movements in interest rates while controlling fbaeges in the return on the market.
Hence, it can be interpreted as a measuith dtfank interest rate exposure. In particular,
as Hirtle (1997), Czaja et al. (2006), and Reilhyak (2007) point out, this coefficient
can be seen as an estimate of the empirical dorafigth bank equity* A negative

% As Pasiouras and Kosmidou (2007) indicate, toBeekscope has obvious advantages. Apart from the
fact that it has information for 11,000 banks, astng for about 90% of total assets in each cqutie
accounting information at the bank level is presdnin standardized formats, after adjustments for
differences in accounting and reporting standards.

* Specifically, the concept of duration, a widelydaneasure of interest rate sensitivity of fixecsime
securities, can be extended to common stocks. Theigmpirical duration of equity is an indicatdrtioe
interest rate risk borne by the equity, which isdsh upon the historical relationship between equity
returns and interest rate changes.



empirical duration implies that the value of bamwkiig¢y tends to decrease when interest

rates rise, while a positive duration implies tippasite.

As specified in equation [1] above, the empiricatadion is only goartial measure of
IRR, since changes in interest rates also affect@turn on the market and, through that
channel, bank stock returns. In order to gdbtal measure of banks’ interest rate
exposure and following Lynge and Zumwalt (1980)tli(1997), Fraser et al. (2002),
and Czaja et al. (2006), among others, the markgtrm variable has been
orthogonalized. Specifically, the residuals from auxiliary regression of the market
return series on a constant and the interest rattuéitions series, by construction
uncorrelated with interest rate changes, have bsed to replace the original market
portfolio returns in equation [1]. The empiricalrdtion so obtained reflects both the
direct effect of interest rate movements on equdijues and the indirect influences

working through changes in the market return.

Consistently with previous empirical research (g=gaser et al., 2002; Saporoschenko,
2002; Reichert and Shyu, 2003; Au Yong et al., 200% second stage in the analysis
consists in regressing the empirical durations gead in the stage one on a number of
bank-specific characteristics that reflect bothditranal on-balance and off-balance
sheet activities. This analysis is aimed to provigeght both into the adequacy of the
bank variables taken out from basic financial steets as indicators of IRR, and into

the contribution of off-balance sheet activitiedtmks’ overall interest rate exposure.

However, given the significant differences foundeimpirical durations across banks
and along time in this study (see Section 4), eeitime series analysis nor cross-
section analysis in isolate is appropriate in taise. For this reason, in this second stage
this study departs from the typical time seriexmss-section analysis carried out in
previous research and opts for panel data analykis. approach endows regression
analysis with both a spatial and temporal dimensiod it has several advantages over
time series or cross-section data.this sense, combining cross-section and timeser
data in this study is useful for three main reaséist, the interest rate exposure of

Spanish banks varies over time, and the time-safiegension of the variables of

® Baltagi (2001) and Hsiao (1986) have documentedntiajor advantages of panel data methodology.
These include, for example, controlling for indivad heterogeneity, reducing problems of data
multicollinearity, eliminating or reducing estimai bias, generating more accurate predictions and
capturing the dynamic relationship between indepahdariables and dependent variables.

10



interest provides a wealth of information ignoraccioss-sectional studies. Second, the
use of panel data increases the sample size andetirees of freedom, a particularly
relevant issue when a relatively large number gfggsors and a small number of firms
are used, as in the case at hand. Third, panel efimation can improve upon the
issues that cross-section regressions fail to tate consideration, such as potential
endogeneity of the regressors, and controllindifar-specific effects. Also, panel data
analysis has been recently applied in related gtssich as in the study of the factors
affecting bank operational risk and bank equitksigHaq, 2007) or bank profitability
(Pasiouras and Kosmidou, 2007). A large set ofnfire characteristics was initially
considered in order to account for the effect dfiedent categories of bank variables on
the degree of interest rate exposure. Those ca¢sgoiclude equity capital, bank size,
balance sheet composition, income structure, cogdility, profitability and off-balance
sheet activities. The choice of the particular bapé&cific characteristics has been
guided by economic priors and early empirical &tare. Specifically, the financial
indicators examined in this study are describedvel

The equity capital ratioGAP), defined as the proportion of equity with respectotal
assets of the bank, is as a measure of capitaigstrevidely used as a potential
determinant of bank’s interest rate exposure (&raser et al., 2002; Saporoschenko,
2002; Reichert and Shyu, 2003; Au Yong et al., 2007 general, banks with high
capital ratios present lower needs of external inmydhence lower level of financial
leverage. For these banks interest rate fluctuatwii have a smaller impact on bank
revenue and, consequently, on bank stock retuumshérmore, as Fraser et al. (2002)
point out, a large level of equity capital reduttes probability of financial distress and
bankruptcy, therefore avoiding strong sell-off @nk stocks in response to negative
shocks such as rising interest rates. Thus, albigh of capital can be viewed as a great
cushion against abnormal increases in interest eatd other adverse market shocks. As
a result, a negative association between capithirgarest rate exposure is predicted in
the literature. The total capital ratid@TCAB, defined as the total capital adequacy
ratio under the Basle rules, has been also usactastrol variable in order to check the

robustness of the equity capital ratio.

The bank size also constitutes a variable frequestdhsidered in the literature as a
potential explanatory factor of bank IRR (e.g.,deraet al., 2002; Saporoschenko, 2002;
Reichert and Shyu, 2003; Au Yong et al., 200i@)this study, the bank size variable

11



(SIZB), defined as the natural logarithm of total baskeds, is included to control for

discrepancies in terms of interest rate exposuterdmn small and large banks that
might be caused by several factors. On the one, hdifiiérences in the type of

businesses and customers at large and small b&nkshe other hand, banks of
different size may have very different risk attiisd For example, large banks have
better access to capital markets and products Eodgaeater diversification benefits

compared to their smaller counterparts. These @ipgradvantages make that large
banks may choose to pursue riskier activities, saghgranting risky loans or taking

speculative positions in derivatives, due to coitipet pressures. In addition, large

banks may have greater interest rate exposure aneotal hazard behaviour, where
banks that are too big to fail have an incentiventair risks that are underwritten by the
government deposit insurance system. Consequettity,sign of the relationship

between size and bank IRR is theoretically ambiguand it becomes an empirical
qguestion. Nevertheless, it can be noted that skesardies, focused on the impact of
IRR on bank stock portfolios constructed accordingsize criteria, have found a

positive association between bank’s size and isteate exposure (e.g., Elyasiani and
Mansur; 1998 and 2004; Faff et al., 2005; Ballestexl., 2008).

The loans to total assets ratldJANS is a measure of the relative importance of loans
into the bank’s balance sheet and can be integbietean indicator of IRR as well. On
average, the maturity (or duration) of bank loangrieater than the corresponding one
of the rest of bank assets and liabilities. Acaagty, an increase in the proportion of
loans entails an extension of the typical matumtysmatch between assets and
liabilities, so increasing the bank’s interest raxposure. Therefore, it seems natural to

expect a positive association between this ratibtha bank IRR.

Similarly, the deposits to total assets ralddEP9 provides insight into the importance
of deposits in the bank’s balance sheet. The depask is usually viewed as a stable
and relatively cheap source of funding for bankddiionally, a large percentage of
total deposits, basically demand deposits and gavileposits, show low interest rate
sensitivity due to the fact that these kind of dgfsoare mainly for savings rather than
investment. Therefore, a negative relationshipymothesized between this ratio and the

level of bank’s interest rate exposure.

12



The net interest margin to total assets rai@M) captures the relative weight of the
income obtained from traditional banking busingakifg deposits and granting loans).
In principle, banks with a larger portion of thetal revenues derived from interest rate
income should have greater interest rate dependenteconsequently, a higher degree
of interest rate exposure. Accordingly, it is expecthat this ratio to be positively
related to the bank IRR.

The return on average total equity ratiBOQAB is a very popular measure of
profitability and it has been used in this studyet@amine whether the level of bank
profitability has a significant impact on the bamkhterest rate exposure. Analogously
to the capital ratio, higher profitability reducéise probability of bank’s financial
distress, and it can be seen as a cushion agaivstsa interest rate shocks. According
to this, it is expected a negative relationshipveein theROAEand the bank’s IRR.

Since derivative activities carried out by banke afassified as off-balance sheet
operations and there is not more specific inforaraibout banks’ derivative positions
in Bankscope database, the ratio of off-balancetsbeposure to total asse@ESA
has been used as a proxy of derivative activit@sncerning to the sign of the
relationship between this indicator and the degifeleanks’ interest rate exposure, two
opposite situations can be distinguished dependmthe basic motivation underlying
to the use of derivatives. On the one hand, if bamkploy derivatives primarily to
reduce interest rate exposure arising from thelreotbanking activities (i.e., for
hedging) a negative coefficient dBBSA is expected because a greater extent of
derivative activities would be associated with aédo level of IRR. On the other hand, a
positive coefficient ofOBSAwould suggest that banks use predominantly devevat
instruments to increase income (for speculationgesia greater use of derivatives
implies in this case a greater risk exposure. As ot clear a priori which of these two
alternatives is more likely, the contribution ofridatives to banks’ IRR must be

empirically determined.

The noninterest income ratidNONINT), defined as the proportion of noninterest
income on net income, reflects the relative impm&aof noninterest income arising
mainly from both traditional service charges (faed commissions) and non-traditional
banking activities (investment banking, market itngd insurance, advisory activities,
and asset management). Banks with a larger inctvae ©f noninterest activities are

13



less reliant on traditional intermediation acte#i (deposits and loans) and,
consequently, should be less affected by interatt fluctuations. Thus, a negative
association between this ratio and the interestegposure is hypothesized.

Finally, the loan loss reserves to gross loan® ®ES constitutes an indicator of the
quality of the bank’s loan portfolio and, therefortecan be seen as a proxy of credit
risk. This variable is considered in the analysigider to examine whether there exists
a systematic relationship between the levels odlicmsk and IRR borne by Spanish
banks. The sign of this associatioraipriori ambiguous. The loan loss provisions to net
interest revenues rati®RO\) has been also used as a substitute oR&E8variable to

verify the robustness of the results.

It must be pointed out that, although the matugiyp ratio is an important theoretical
measure of bank’s interest rate risk, unfortunatieiy indicator could not be used due to

the lack of any maturity buckets information in B@&nkscope database.

14



4. EMPIRICAL RESULTS

The empirical findings are presented in this sectiwe begin with the results obtained
in the stage one (estimation of interest rate sgitg) and then we discuss the results

corresponding to the stage two (estimation of RiR Exposure determinants).
4.1 Estimation of the empirical duration coefficiens (first stage).

Table 2 summarizes the descriptive statistics efampirical duration and market beta
coefficients estimated from the first stage regosgequation [1]) using weekly stock
return and interest rate data over annual periaas 1994 to 2006. Note that, since not
all banking firms have available market data fa whole sample period, a total of 230

out of possible 299 empirical duration and marlattlzoefficients have been obtained.

A major finding is that there are significant vaioas in estimated empirical durations
across banks and across periods. Thus, the enipthigations are predominantly
negative and highly significant at the conventioleadels during the first part of the
sample period, whereas they tend to take highigesand significant values during last
years. In fact, slightly over 50% (117 out of 28@)he estimated duration coefficients
are negative. As can be seen in Table 2, the mamatiah coefficient has a positive
value (1.56) whereas the median is negative (-Q@@0pably due that the high positive
values of duration in the last part of the sampmese a positive bias in the mean
duration coefficient. In turn, the estimated marketas are positive and significant at

the usual levels in practically all the cases wittmean (median) of 0.50 (0.38).

Overall, the evidence presented suggests that Spdranks exhibit significant IRR,
although the traditional pattern of negative intérexte exposure does not appear to
verify in the Spanish banking industry, particwaduring last years. Furthermore, as
expected, the market risk plays a dominant rolexplaining the variability of bank

stock returns.

4.2 Estimation of the IRR exposure determinants (@®nd stage)

® As a preliminary step in the analysis, AugmentadkBy-Fuller and Phillips-Perron tests have been
applied to all the series to be used in equatigrinbrder to check for stationarity. The resuhslicate
that all series of returns are stationary at lewdisreas the series of short-term interest rates shunit
root at usual significance levels, so justifying tise of their first differences in equation [1].
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Since the estimated empirical durations have bo#itipe and negative signs, with the
aim to facilitate the economic interpretation ofe tlhieterminants of interest rate
exposure, the absolute value of empirical duratioas been used as the dependent

variable in the panel estimation, which can be esgped as:

:y0+zijjit+\(t [2]

where‘ﬁm‘ is the absolute value of bamk empirical duration for yearestimated in

stage oneX;;: is thejth determinant of the IRR for banlat timet, and v, is an error

term. All the explanatory variables have been messat the end of the year. The panel
is comprised of 13x23 (number of years x numbebariks)observations for each
variable. However, since not all banks have madetd and/or balance sheet data for

the whole sample period, the panel is unbalanced.

According to this specification, a positive coefict ), implies that the higher the

value of thejth determinant, the higher the IRR borne by thekbaihe sign of the
empirical duration coefficient does not affect thmesult, because both positive and

negative changes in interest rates would imply tgre@ariation, in absolute terms, of

bank stock returns. Obviously, A negative valug/pthas the opposite meaning.

The set of potential determinants of bank IRR aredyin this study includes the eleven
variables explained in the section 3. They areedistin Table 3, including their
definition, their expected sign, their source, aothe references to previous papers in
the literature that have used those variables dt Wable 4 provides descriptive
statistics (minimum, maximum, mean, and standaxdatien) for these bank variables,

whereas Table 5 reports the pairwise correlatiomsrey them.

As can be seen, some variables are highly corcelateus, including all of them as
regressors simultaneously may cause the estimaieffiatents to be unstable and
unreliable. To overcome this difficulty, the indlols or removal of any explanatory
variable in the model has been chosen by meansepivise regressions techniques,
which take into account the statistical significaraf each variable and the effect of

their inclusion or removal on the goodness of fithe model, measured through. R
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As a result, a number of six out of the elevenatalgs has been proven to be effective
in explaining bank IRR. This set of variables ir#g CAP, SIZE DEPS LOANS
OBSA and RES’ This selection still holds when variables highlgrrelated with
previously added variables are orthogonalized,imtlis case the level of significance
of the related variables increases. For examplgE and DEPS have a correlation
coefficient of -70.5%. The first variable that enstéento the model iSIZE but their
significance decreases dramatically witdePSis added to the model. Orthogonalizing
DEPSwith respect t&IZEmakes both variables highly significant, whichicades that
there is informative content IBEPS besides its relation t8IZE about the level of
interest rate risk of banks. Similar cases areg¢hafSCAP and LOANS (69.5%) and
LOANSandRES(-63.7%). Consequently, the variabBEPS LOANS andREShave
been replaced by the residuals of their lineargmtign overSIZE, CAP,and LOANS

respectively. The starting model can then be espiksas follows:

B.|= o+ ¥OBSA +y, SIZE +y, DERS+y, LOANS-y, GAPy, RES, [3]

where CAP denotes the ratio of equity to total ass&<ZE is the natural logarithm of
bank’s total assetf)EPSis the ratio of deposits to total ass&t§ANSIs the ratio of
loans to total asset®BSAIs the ratio of off-balance sheet items to totseds, aniRES

is the ratio of loan loss reserves to gross loans.

Estimation of the model without firm-specific efteaeveals that four out of the six
variables are significant at usual confidence le\ske Panel A in Table 6). Starting
from this baseline specification, a number of testd variations have been performed

to improve the economic interpretation and thesteal properties of the model.

The first task has consisted on investigating tkistence of unobserved heterogeneity
across banks, that is, if there are inherent feataf banks that affect their sensibility to
interest rate changes and that are not adequasgdiured by the six explanatory
variables. With this aim, a fixed effects model bagn estimated and tested against the
baseline model. The p-values associated td-tktatistic and the Chi-squared statistic,
0.0206 and 0.0064 respectively, provide eviden@nag the null hypothesis that fixed

effects are redundant.

" Graph 2 shows the evolution along the sample garfdghese six bank-specific characteristics.
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Once bank-specific effects have been detected, x& step consists on analyzing
whether these effects are uncorrelated with théaegpory variables, so that the bank-
specific effects can be modelled as random effaitisout lost of generality. About
this regard, the Hausman test for correlated randfiects, with a p-value of 0.8134,
strongly fails to reject the null hypothesis thank-specific effects are uncorrelated
with the regressors. As a result, the random effecbdel is chosen as a preferred
specification over the fixed effect model and tlasddine model.

The results of the random effects model are showRanel B of Table 6. The bank-
specific effects and the idiosyncratic error expldi6% and 84% of the variance,
respectively. As it can be seen, the four varia@Q8SA, SIZE, DEP8ndLOANSare
still significant. Interestingly, the other two vables CAP and RES are even less
significant than in the baseline model, and thedbulWatson statistic reveals that the

evidence of residuals' autocorrelation has dimetsh

Finally, in order to check for panel heteroskeditsti a test for the equality of the
variances of the residual by bank, on the one hand,period, on the other hand, has
been carried out. The p-values associated to tbevBForsythe (or modified Levene)
test provides no evidence of bank heteroskedasfjoivalue is 0.4922) but strong time
heteroskedaticity (0.0000). Consequently, standadors robust to period
heteroskedasticity have been computed using theteAfgeriod method. The results

from this final specification of the model are rejgad in panel C of Table 6.

As it can be seen, again four out of six ratioggsioans to total assets, deposits to total
assets, and off-balance sheet activities) aresstatily significant at the conventional
levels whereas the equity capital and loan loservesratiosare not. In terms of the
direction of the effect, the signs for all signét bank characteristics are broadly
consistent with the expectations formulated inisec8. Specifically, the bank size and
the ratio of loans to total assets appear to benthan determinants of interest rate
exposure of Spanish banks in terms of statistigalifsccance.

The bank size variableS[ZE is clearly significant at the 1% level and pogty

signed, indicating that there seems to be a direlettionship between the size of

8 The random effects model is more parsimonious tharfixed effects model because individual effects
are modeled as a random variable outcome. For aigtent estimation of the random effects, the
unobserved firm-specific effects and the explanatariables cannot be correlated.
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banking firms and their level of interest rate $@vity. This finding is consistent with
the results obtained by Saporoschenko (2002) anch&g and Shyu (2003) under a
similar approach and by Elyasiani and Mansur (1888 2004), Faff et al. (2005) and
Ballester et al. (2008) by using a different metilody, confirming that larger banks
bear higher IRR than smaller banks. In the Spacesie, this pattern of behaviour could
be a consequence of differences between largeraatl sanks in terms of the type of
business and customers, their risk attitude (espgsfor example, in granting risky
loans or the use of new and risky financial innmret), and the aggressiveness in the
pricing policies. Furthermore, the less degree ivémdification and the more difficult
access to capital markets for Spanish smaller bhatdgether with their stock
performance highly driven by idiosyncratic facte#s.g., rumours of possible mergers

and acquisitions—, can also help to explain treirer exposure to IRR.

Additionally, it can be pointed out that the siZetlze financial institution not only is
important by itself, but also lies behind some lo¢ usual factors employed in the
literature to explain the bank’s IRR since it iedsas a denominator in many of the

ratios taken as potential determinants of IRR.

The percentage of loans on total bank ass€d\Ng is significant at the 1% level and
positively related to the banks’ interest rate esype, suggesting that banks that hold a
greater portion of assets in the form of loans Havger degree of IRR. One possible
explanation for this finding is that the biggeratale weight of loans into the bank
balance sheet causes an increase of traditionalrtyatnismatch between bank assets

and liabilities, with the subsequent positive impac bank IRR.

The ratioOBSAappears to be also an important determinant df HRR. This indicator

is significant at the 5% level and positively relhto the level of interest rate exposure,
indicating that the use of financial derivativesresponds to greater bank IRR. This
result is in line with previous studies (e.g., Kift1997; Reichert and Shyu, 2003; Au
Yong et al., 2007), providing support to the argonmthat Spanish banks are using

financial derivatives for speculation purposeseathan for risk hedging purposes.

There is also clear evidence that thEPSratio is also a relevant determinant of IRR
exposure. This indicator has a negative and siamfi coefficient at the 5% level,

suggesting that banks with a great proportion qfodds have less IRR. This result is
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consistent with the notion that deposits are a plieand more stable source of funding
for banks and a substantial part of bank depositgpamarily demand deposit accounts,
so they tend to not bear interest since they atemeant for the purpose of earning

interest; consequently, they show a reduced seitgitdo movements in interest rates.

To end with the bank characteristics, note thatheeithe capital nor the loan loss
reserves ratios are shown to be significant deteams of Spanish bank stock return
interest rate sensitivityInterestingly, the effect of both variables on Karinterest rate

exposure was ambiguous at the theoretical levahitnregard, it can be argued, on the
one hand, that Spanish banks are in general wallatized and hold a large cushion of
equity capital as a protection against possibledsserived from negative economic
shocks. Thus, capital is not perceived by marketef® as a relevant source of IRR. On
the other hand, it does not appear to exist a syate relationship between the level of
credit risk —measured through the loan loss resera¢éio— and the IRR borne by

Spanish banks.

Finally, the estimated intercept is not statisticalgnificant at the conventional levels.
The R value of the model estimated is 32 per cent (29&4cent for the adjusted’)R
indicating that the bank-specific characteristicsmgsidered are able to explain a non-
trivial portion of the interest rate exposure ofaSish banks for the period of stuty.
Furthermore, the F-statistic is significant at 1§é level.

5. CONCLUDING REMARKS

This paper provides a comprehensive study of tieranants of interest rate exposure
of Spanish commercial banks over the period 19®B2%ing panel data techniques to
control for bank heterogeneity. With that aim, lthsen previous literature and
economic priors, a large set of bank-specific cttarsstics indicative of both off- and

on-balance sheet activities have been considered.

°® The TOTCAPandPROVratios have been used as substitutes foC#he andRESratios, respectively,

in order to check for robustness, since they handas meaning. However, the results obtained haste
been significantly altered.

% The adjusted Robtained in different papers on bank interest riatle using cross-section data are
comparatively much smaller than the one obtainethig study. To this regard, Saporoschenko (2002),
Au Yong et al. (2007), and Haq (2007) obtain agjids® values of 5.8, 16.32, and 7.0 per cent,
respectively.
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The empirical analysis reveals several interediimgjings. First, overalSpanish banks
show a considerable degree of exposure to intesiestrisk during the period of study,
although the exposure pattern is not stable advasgs and across time. In fact, the
traditional profile of negative interest rate exp@sconsistent with the view of banks
short-term borrowing and long-term lending, seeros to fulfil completely for the
Spanish banking system, particularly during recgsdrs. Furthermore, as expected,
interest rate risk plays a secondary role in comparwith market risk. Second, it is
documented that interest rate exposure is systeatigti related to some bank
characteristics readily observable from basic fai@nstatements. The bank size and the
proportion of loans to total assets appear as th&t important determinants of banks’
interest rate risk. On the one hand, a positiveraghly significant relationship is found
between bank size and interest rate exposure. rébidt seems to indicate that larger
banks adopt riskier strategies, probably due tar thperating advantages such as
diversification or access to capital markets asdedito their size, or even to their too
big to fail status. On the other hand, banks tloéd b great portion of assets in the form
of loans present a higher exposure to interestrisitedue to the effect of widening the
maturity mismatch between their assets and ligsliinduced by the larger relative

weight of loans.

Moreover, off-balance sheet activities are alsatpety and significantly linked with
interest rate risk, suggesting that the usagenainttial derivatives by Spanish banks is
primarily driven by speculative purposes. An ingtireg implication of this result points
out the adequacy of carefully monitor the use afvd¢ive contracts due to their role as
a potential source of additional systematic interase risk. In addition, banks that
finance a large portion of their assets with dejgdsave lower exposure to interest rate
risk, confirming the nature of deposits as a chaagh stable source of funding and the
poor interest rate sensitivity of an important pafrbank deposits. Finally, neither the
equity capital nor the credit risk, seem to havsigmificant impact on the degree of

banks’ interest rate exposure.

The knowledge of the underlying factors explainivank’s interest rate exposure is
particularly important for different economic agentGood examples are bank
managers, who want to adequately manage theiestiteate risk; investors, concerned
about the pricing of bank equities for purposesasdet allocation and hedging; and
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bank regulators, primarily interested about theessment of systemic interest rate risk

and the stability and soundness of the bankingesyst
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APPENDIX: TABLES AND GRAPHS

Table 1
List of Banks and Descriptive Statistics of Bankl tarket Weekly Returns

Banco Ticker Obs. Mean Variance Minimum Maximum Skewness Kurtosis JB

Banco Alicante ALl 226 -0.0021  0.0002 -0.0622 0347 3.3821" 31.9753" 10,058.67
Banco Andalucia AND 674 0.0020  0.0006 -0.1181 01300 2.7313" 31.9117" 29,437.05
Argentaria ARG 316 0.0028  0.0015 -0.1606 0.1515 140 1.4317° 26.98
Banco Atlantico ATL 544 0.0025  0.0007 -0.1625 0341 4.6244" 60.3305  84,440.38
Zag”ecr‘]’t;iig’ao Vizcaya  ppya 674 00032 00019  -0.2340 01997  -0.4839 4.2524° 532,01
Banco Central Hispano BCH 275 0.0051  0.0017 -0.1770 0.1990 0.4340  3.7411" 169.00
Bankinter BKT 674 0.0024 0.0016 -0.1442 0.3049 8477 6.5783°  1,283.35
Banesto BTO 674 0.0005 0.0024 -0.8299 0.2857  -B119123.080" 431,124.80
Banco Valencia BVA 674 0.0037  0.0007 -0.1398 0.23531.2495"  10.3247"  3,169.06
Banco de Castilla CAS 674 0.0019  0.0008 -0.1069 174 4.9195 60.8798" 106,805.41
Banco Crédito Balear CBL 674 0.0028  0.0009 -0.0943 0.2203 2.1870° 13.4698"  5,632.63
Banco Exterior EXT 172 -0.0021  0.0003 -0.0583 01131 2.4946° 18.1005°  2,526.41
Banco Galicia GAL 674 0.0021  0.0008 -0.1890 0.29802.9000° 32.7571" 31,079.08
Banco Guipuzcoano GUI 674 0.0028  0.0006 -0.0983 811 1.3489° 8.41727  2,194.11
Banco Herrero HRR 363 0.0041  0.0043 -0.2513 0.61715.8075" 51.2885 41,827.08
Banco Pastor PAS 674 0.0033  0.0008 -0.1044 0.1901.8046"  5.1027" 803.98
Banco Popular Espafiol POP 674 0.0026  0.0011 -0.12360.1445 0.2690  2.0650" 127.89
Banco Sabadell SAB 294 0.0012  0.0007 -0.1712 0.07112.1582" 10.7599"  1,646.50
Banco Santander SAN 674 0.0022  0.0020 -0.2550 8.208-0.5302"  4.6074" 627.74
Banco Simeén SIM 239 0.0022 0.0145 -0.9096 0.6956 .686%  29.3037°  8,570.07
Banco de Vasconia VAS 674 0.0031  0.0017 -0.1720 26 6.5417° 83.5104" 200,660.23
Banco de Vitoria VIT 218 0.0014  0.0034 -0.2231 821 2.9028" 21.6796°  4,575.39
Banco Zaragozano ZRG 514 0.0024  0.0014 -0.4678  2@.21 -2.8314" 50.9399" 56,260.39
?I"gg‘l\e/lt) Portfolio 674 0.0023 00007  -0.1097 0.1098  -0.5364 1.5498" 99.78

JB is the Jarque-Bera test for normality of retufiftss statistic is distributed as chi-squared witb degrees of freedom.,” and
" represent significance at the 1%, 5% and 10%, ctisedy.

26



Table 2
Descriptive Statistics of the Estimated SensitiofyBank Stock Returns to Market and Interest Rate
Movements

Standard
Deviation

D 230 15591 -0.1960 9.9825 -44.7156 35.1353
B 230 0.5011 0.3806 0.4616 -0.4439 1.8152
R? 230 0.2324 0.144 0.2323 0.0001 0.8956

Obs, Mean Median Minimum Maximum

The descriptive statistics of the coefficient esties reported in this table are: the sensitivitybaik
stock returns to changes in the short term intee¢es D) and the market portfolio returng3( ) obtained

by OLS in the framework of the traditional two-facimodel postulated by Stone (1974). The model can
be expressed aR =a, + SR, +DAIl, +&, -
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Table 3
Variables: Definitions, Expected Signs and LiteratReview

Variables Definitions Database Exgizcl:;[ed Literature Review
Stage 1: OLS Regression
Madrid Flanery y James (1984)
Bank Stock Return Weekly Returns Stock Faff y Howard (1999)
(R)) y Exchange Fraser et al. (2002)
Au Young et al. (2007)
Madrid Flanery y James (1984)
Market Portfolio Return Stock Faff y Howard (1999)
(R.) Weekly Returns Exchange Chaudhry el al. (2000)
t Fraser et al. (2002)
Au Young et al. (2007)
Flanery y James (1984)
Short Term Interest Rate Average three-month o Faff y Howard (1999)
rate of the Spanish '
(1) interbank market Spain Fraser et al. (2002)
Au Young et al. (2007)
Stage 2: Panel Data Regression
Loan loss reserves / Chaudhry el al. (2000)
?
RES Gross loans Bankscope ' Reichert y Shyu (2003)
Drakos (2001)
Fraser et al. (2002)
CAP Equity / Total Assets  Bankscope - Saporoschenko (2002)
Reichert y Shyu (2003)
Au Yong et al. (2007)
Fraser et al. (2002)
LOANS Loans/ Total Assets Bankscope + Reichert y Shyu (2003)
Au Yong et al. (2007)
Fraser et al. (2002)
Saporoschenko (2002)
SIZE Ln (Assets) Bankscope + Reichert y Shyu (2003)
Au Yong et al. (2007)
Off-balance sheet Reichert y Shyu (2003)
?
OBSA activity / Total Assets Bankscope ' Au Yung et al. (2007)
Deposits / Total i Fraser et al. (2002)
DEPS Assets Bankscope Saporoschenko (2002)
Loan Loss Provisions
?
PROV /Net Interest Revenue Bankscope '
TOTCAP Total Capital Ratio Bankscope -
Net Interest Revenue Reichert y Shyu (2003)
NIM / Average Assets Bankscope * Au Yong et al. (2007)
ROAE Returréon_ Average Bankscope ?
quity
Non Interest Income /
NONINT Bankscope - Fraser et al. (2002)

Net Income

The symbol ? indicates that the predicted signdsterminate.

28



Table 4
Descriptive Statistics of the Original Bank Ratios

Obs. Mean ssg:gg Minimum  Maximum

RES 190 2.6322 1.4769 1.0000 13.9400
CAP 270  7.7613 2.8640 -1.4900 16.9000
LOANS 270 62.2312 16.1584 28.9900 94.1000
SIZE 270  9.0481 1.7763 6.3042 13.6338

OBSA 262 0.1070 0.0753 0.0000 0.4178
DEPS 270  0.8241 0.0761 0.5520 0.9226

PROV 269 14.8674 15.7943 -3.5000 174.0100

TOTCAP 153 12.0760 4.7895 6.0000 34.4000

NIM 270  3.2335 1.2691 1.0900 7.4100
ROAE 269  13.2177 6.8873 -51.0400 36.9600

NONINT 270 1.5703 1.3494 -3.1000 16.055

The table reports the descriptive statistics ofttaek specific characteristics (explained in Taé)lesed
in the second stage of the analysis.

Table 5
Correlation Matrix of the Original Bank Ratios

RES CAP LOANS SIZE OBSA DEPS PROV TOTCAP NIM ROAENONINT

RES -0.330 -0.637 0.252 -0.424 0.194 0.430 -0.188-0.058  -0.308 0.424
CAP 0.695 0.225 0.303 -0.447 -0.032 -0.099 0.6090.316 -0.284
LOANS -0.093 0479 -0.324 -0.100 -0.170 0.528 360. -0.319
SIZE -0.052 -0.705 0.116 0.213 -0.132 0.141 089.
OBSA -0.025  0.027 -0.335 0.041 0.218 -0.137
DEPS 0.106 -0.316 0.133 -0.174 0.380
PROV 0.002 0.008 -0.237 0.266
TOTCAP -0.438 -0.046 -0.261
NIM 0.430 -0.044
ROAE -0.717
NONINT

The table shows the correlation matrix betweerbtngk specific characteristics.
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Table 6
Estimation Data Panel Results: Determinants ofésteRate Exposure

Panel A: Baseline Model
Method: Panel Least Squares

C OBSA SIZE DEPS LOANS CAP RES R? F DW
-4.0166 20.6495 1.0134 -24.1801 0.0797 -0.1645 5421 0.32 12.38 1.67

(-0.92) (3.00 (2.95)" (1.73)  (-0.78) (-0.30)

Jokk

(-2.62)

Panel B: Bank-specific Random Effects Model
Method: Panel EGLS (Cross-section random effects)

C OBSA SIZE DEPS LOANS CAP RES R? F DW
-7.5066 19.6238 1.2347 -24.1686 0.0879 0.0239 @023.32 12.08 1.86

(-1.14) (2.74)" (2.36)" (-2.32)" (1.71) (0.08) (0.05)

Panel C: Bank-specific Random Effects Model Robugb Time Heteroskedasticity
Method: Panel EGLS (Cross-section random effects)
White period standard covariances

C OBSA  SIZE DEPS LOANS CAP RES R2 F DW
-7.5066 19.6238 1.2347 -24.1686 0.0879 0.0239 @0232 12.08 1.86
(-1.65) (2.57) (3.57)7 (-2.49)" (2.61)7 (0.08) (0.08)

The table shows the main results of the panel esitim for the determinants of interest rate expsur
following this model:

|5, = ¥5+ ¥OBSA +y, SIZE +y, DERS+y, LOANS y; GAPy, RES, -

Panel A presents the results of the panel estimatithout bank-specific effect®anel B contains the
results of the estimation including bank-specifemadom effects. Finally, Panel C shows the final
results from the bank-specific random effects moaith coefficient covariances robust to period

heteroskedasticity. Value in parenthesis are theesponding t statistic and ™",” and” represent
significance at the 1%, 5% and 10%, respectively.

30



Graph 1
Level and First Differences of Interest Rates aratkdt Returns
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Graph 2

Loan Loss Reserve / Gross Loans

4,5

8,4

90

32




In(Assets)

90

Hedging Activity

2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994

0 0,05 0,1 0,15 0,2

0,25

0,3

0,35

Deposits & Short term funding / Total Assets

2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994

33




