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Introduction

Some previous studies have analyzed the stock sensitivity to unanticipated movements in nominal interest rates (or real interest and inflation rates), and they have also studied the main explanatory determinants from individual characteristics of the companies. These determinants show that it would be interesting to include the "size" and the "growth expectations" of the companies in the sensitivity estimation model [START_REF] Lilti | Beta, size and returns: a study on the French Stock Exchange[END_REF][START_REF] Cornell | Equity Duration, Growth Options, and Asset Pricing[END_REF][START_REF] Barnard | Size effects, growth opportunities and the sensitivity of share prices to interest rates[END_REF][START_REF] Leledakis | Crosssectional estimation of stock returns in small markets: The case of the Athens Stock Exchange[END_REF][START_REF] Aray | Macroeconomic Announcements and Stock Returns: The Case of Spain[END_REF][START_REF] Chelley-Steeley | The leverage effect in the UK stock market[END_REF][START_REF] Jareño | Sensibilidad de los rendimientos sectoriales a tipos de interés reales e inflación[END_REF].

In this paper, the main contribution is the proposal of a hybrid model between [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF] two-factor and [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF] three-factor model to estimate the Spanish stock sensitivity to real interest and inflation rate movements, controlling for the size and growth opportunities of the company. Later I study the main explanatory factors of both real interest and inflation sensitivities [START_REF] Leibowitz | A total Differential Approach to Equity Duration[END_REF][START_REF] Tessaromatis | Stock Market Sensitivity to Interest Rates and Inflation[END_REF].

Literature review

A lot of previous literature has emphasized the significance of reaching a measurement of the interest rate sensitivity of equities. The body of this literature is based on the [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF] two-factor model [START_REF] Lynge | An empirical study of the interest rate sensitivity of commercial bank returns. A multi-index approach[END_REF][START_REF] Sweeney | The pricing of interest rate risk: evidence from the stock market[END_REF][START_REF]Why electric utility stocks are sensitive to interest rates[END_REF][START_REF] Fraser | Sources of Bank Interest Rate Risk[END_REF][START_REF] Bartram | The Interest Rate Exposure of Nonfinancial Corporations[END_REF][START_REF] Ferrer Lapeña | Oportunidades de crecimiento empresarial y riesgo de interés en el mercado bursátil español[END_REF][START_REF] Staikouras | Equity returns of financial institutions and the pricing of interest rate risk[END_REF], focussing mainly on the financial institutions.

In the Spanish case, Ferrer is remarkable for having written some studies about empirical estimates of duration and interest rate sensitivity in general [START_REF] Ferrer Lapeña | Oportunidades de crecimiento empresarial y riesgo de interés en el mercado bursátil español[END_REF][START_REF] Ferrer | El riesgo de interés en el mercado español de acciones. Una aproximación sectorial[END_REF][START_REF] Ferrer Lapeña | Exposición al riesgo de tipo de interés de los fondos de inversión de renta variable: evidencia en el caso español[END_REF][START_REF] Ferrer Lapeña | Oportunidades de crecimiento empresarial y riesgo de interés en el mercado bursátil español[END_REF].

Nevertheless, since 1992, Fama and French have outlined the importance of three factors (an overall market factor and factors related to firm size and book-tomarket equity) in explaining security returns [START_REF] Masmoudi | Evidence to support the four-factor pricing model from the Canadian stock market[END_REF][START_REF] Faff | A simple test of the Fama and French model using daily data: Australian evidence[END_REF].

In this context, this study contributes to the literature proposing an extension of the [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF] model with "size" and "growth" factors from the [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF] model.

Besides, this decision is backed up by some recent literature [START_REF] Black | Expected returns and business conditions: a commentary on Fama and French[END_REF][START_REF] Brennan | Estimation and test of a simple model of intertemporal capital asset pricing[END_REF][START_REF] Aretz | Macroeconomic Risks and the Fama and French / Carhart Model[END_REF][START_REF] Petkova | Do the Fama-and French factors proxy for innovations in state variables?[END_REF] which concludes that SMB F o r P e e r R e v i e w 2 ("size" factor) and HML ("growth" factor) are good for predicting macroeconomic variables, specifically economy expectations and default risk premium.

The Stone (1974) two-factor model

Empirical evidence about interest rate sensitivity normally has been based on the extension of the CAPM (Capital Asset Pricing Model), which adds an interest rate change factor. This two-factor model was proposed by [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF], who extends the single-factor market model to a two-factor model to "better" explain the stochastic process that generates security returns (e.g. [START_REF] Arango | Returns and the interest rate: a non-linear relationship in the Bogota' stock market[END_REF]:
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where r jt is the stock j return in month t, jk shows the stock sensitivity to factor k movements, r mt is the return on the market portfolio, i t u represents (unexpected)

changes in nominal interest rates and, finally, t is the error term.

2.2. The Fama and French (1993) three-factor model [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF] propose a three-factor model which captures most of the stock return variations. According to this model, the three factors are: the market return, and the return on a "size" and "growth" factor portfolio. The both portfolio returns capture the risk factors related with the stock size and growth opportunities. [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF], FF from now on, suggest the following expression (e.g. [START_REF] Faff | A simple test of the Fama and French model using daily data: Australian evidence[END_REF]:

t t jHML t jSMB mt jm j jt HML SMB r r + + + + = • • • [2]
where r jt is the stock j return in month t, jk shows the stock sensitivity to factor k movements, r mt is the excess return on the market portfolio, SMB t (Small Minus Big) is the return on the size factor portfolio, HML t (High Minus Low) denotes the return on the growth factor portfolio and, finally, t is the error term.

Proposal of a hybrid model between Stone (1974) two-factor and Fama and

French (1993) three-factor model

In this paper, I suggest an extension of the [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF] model using factors of the [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF] [START_REF] Kadiyala | The Relation Between the Magnitude of Growth Opportunities and the Duration of Equity[END_REF][START_REF] Tessaromatis | Stock Market Sensitivity to Interest Rates and Inflation[END_REF].

Finally, the proposed model is shown now:

( ) 
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where r jt is the stock j return in month t, jk shows the stock sensitivity to factor k movements, r * mt is the return on the market portfolio (orthogonalized) 

Data and methology

This research uses a sample of monthly data of Spanish consumer price index being IPC t the consumer price index at time t, obtaining an unseasoned inflation rate ( t ) each month.

In the same sample period, I rely on daily stock quotations in the Spanish Stock Exchange (SIBE). 2 I consider the total of the companies which have quoted during some period in the sample, to avoid a possible survival bias in case of taking into account only the companies which cover the whole sample.

Moreover, I incorporate to the analysis individual companies of which I have plenty of information about price data (around 90 monthly observations, that is, at least 1 To avoid the possible existence of multicollinearity between the explanatory variables, it is usually used some orthogonalization procedure. Following [START_REF] Lynge | An empirical study of the interest rate sensitivity of commercial bank returns. A multi-index approach[END_REF], [START_REF] Flannery | The effect of interest rate changes on the common stock returns of financial institutions[END_REF], Sweeney (1998) and [START_REF] Fraser | Sources of Bank Interest Rate Risk[END_REF], the market return has been regressed on a constant and the series of real interest and inflation rates using OLS (ordinary least squares) estimation. Thus, the effect of each factor is isolated and the movement that remains is captured by the residuals. [5]

being r jt the return of the month t, which is obtained from closing price of the last day of the previous month (P t-1 ) and the current month (P t ), taking into account the current dividend (D t ).

Market returns

With regard to the market return, Spanish financial literature traditionally has used some index sufficiently representative of our market. Thus, measures traditionally used as proxies of the market portfolio have been IBEX-35 and IGBM index.

In this research, I choose IGBM index, because of adding the evolution of a high number of securities, so this index seems to be a better approximation of the market evolution. I work out market returns such as stock returns -see expression [5]-.

Unexpected changes in nominal interest rates

An important point in this analysis is concerned to the choice of the adequate interest rate to employ. Most of the literature uses long-term interest rates because they incorporate the future expectations of economic agents and they determine the corporate borrowing cost, so they have a lot of influence on the investment decisions of firms and, finally, they affect the value of companies. Besides, I have used the total variations in long-term interest rates to capture unanticipated changes in interest rates [START_REF] Sweeney | The pricing of interest rate risk: evidence from the stock market[END_REF][START_REF] Kane | Change in market assessments of depositinstitution riskiness[END_REF][START_REF] Bartram | The Interest Rate Exposure of Nonfinancial Corporations[END_REF][START_REF] Oertmann | Interest Rate Risk of European Financial Corporations[END_REF].

Some researchers use alternative procedures such as forecast error of the ARIMA process to model the unexpected interest rate [START_REF] Flannery | The effect of interest rate changes on the common stock returns of financial institutions[END_REF]. [START_REF] Mishkin | Monetary Policy and Short-Term Interest Rates: An Efficient Markets-Rational Expectations Approach[END_REF] approach the unanticipated changes in interest rates with the spread between spot interest rate of the three month treasury bills in period t and forward rate 3 I take into account that the last day of the month for which I have information about prices must not be previous than seven days before to the last calendar day of the month. [START_REF] Fendel | An affine three-factor model of the German term structure of interest rates with macroeconomic content[END_REF] develop a Taylor rule expression for the interest rate dynamics and he concludes that interest rates can be sufficiently explained by expected variations in inflation and output plus an additional unobservable factor. [START_REF] Benink | Survey Data and the Interest Rate Sensitivity of US Bank Stock Returns[END_REF] use survey data on the US federal funds rate. Weekly surveys generate market expectations, which are confronted with the realized value of the federal funds rate for the same period (period of execution of surveys). Likewise, authors can work out unexpected movement in federal funds rate for the mentioned period that is going to be used in the estimation of the interest risk sensitivity in an indices model.

Survey forecasts of interest rates have been studied in the literature [START_REF] Froot | New Hope for the Expectations Hypothesis of the Term Structure of Interest Rates[END_REF] and they are an interesting alternative for the use of ARIMA model forecasts, because they are intrinsically "forward looking". Moreover, some studies indicate that standard time-invariant time series models simply cannot be viewed as adequate representations of relatively complex interest rate processes. [START_REF] Froot | New Hope for the Expectations Hypothesis of the Term Structure of Interest Rates[END_REF] uses an extensive data set covering the period 1969-86 and he finds evidence that expected future short term rates under-react to current short term rate changes. He could not reject the hypothesis that the market's expectation of future short term rates is rational. With regard to long term interest rates, he finds expectational biases in the survey data. The behaviour of the expectational errors suggests that expected future rates under-react to short term interest rate changes. [START_REF] Froot | New Hope for the Expectations Hypothesis of the Term Structure of Interest Rates[END_REF] rejects the expectations theory of interest rate, so he can state that each approach, time series and surveys, have their own advantages and drawbacks.

In this study I use first differences of the long-term interest rates as a good approach of the unexpected changes in the nominal interest rates. The body of literature, mainly in the US market, has relied on 1, 3, 5 and 10-year Treasury bond yields and three-month Treasury bill yields as interest rate proxy variable. [START_REF] Pearce | Firm Characteristics, Unanticipated Inflation, and Stock Returns[END_REF], [START_REF] Schwert | The Adjustment of Stock Prices to Information about Inflation[END_REF], [START_REF] Joyce | Asset price reactions to RPI announcements[END_REF], [START_REF] Fraser | Sources of Bank Interest Rate Risk[END_REF], [START_REF] Mestel | ARIMA Modeling of Event Induced Stock Price Reactions in Austria[END_REF], and [START_REF] Browne | Do equity index industry groups improve forecasts of inflation and production? A US analysis[END_REF].

On the other hand, a group of researchers uses periodical surveys of forecasts, such as MMS (International Money Market Services) -weekly-or Thomson Financial, as suitable proxies of the expected inflation rate. Some examples are [START_REF] Berk | Measuring inflation expectations: a survey data approach[END_REF], [START_REF] Flannery | Macroeconomic Factors Do Influence Aggregate Stock Returns[END_REF], Andersen et al. (2002) and [START_REF] Adams | The Effects of Inflation News on High Frequency Stock Returns[END_REF]. In Spain there are some companies dedicated to publish certain situation surveys, but I lack of this kind of Spanish information to use it as a proxy of the expected inflation rate. [START_REF] Schwert | The Adjustment of Stock Prices to Information about Inflation[END_REF], [START_REF] Asikoglu | Inflation Flow-Through and Stock Prices[END_REF] and [START_REF] Moosa | The nominal interest rate as a predictor of inflation: a re-examination of the underlying model[END_REF] use short-term interest rates as predictors of inflation rate, but according to [START_REF] Alonso-Sánchez | El Contenido Informativo de los Tipos de Interés sobre la Tasa de Inflación Española[END_REF] in Spain interest rates do not increase to a great extent the explanatory capability of the own past of the prices.

Another current of opinion relies on certain expressions which depend on multiple variables for estimating the inflation rate, such as the growth of the money supply, labour cost, crude oil price or, for example, the growth of the industrial production (Hu and[START_REF] Hu | The variability of inflation and real stock returns[END_REF][START_REF] Boyd | The Stock Market's Reaction to Unemployement News: Why Bad News is Usually Good for Stocks[END_REF]. Other authors use VAR models (autoregressive vectors) to obtain the inflation rate, as [START_REF] Hagmann | Real Asset Returns and Components of Inflation: A Structural VAR Analysis[END_REF] and [START_REF] Anari | Stock Prices and Inflation[END_REF], and even other methods such as the simple Kalman filter [START_REF] Lee | Causal Relations Among Stock Returns, Interest Rates, Real Activity, and Inflation[END_REF][START_REF] Cassola | A two-factor model of the German term structure of interest rates[END_REF][START_REF] Cassola | A two-factor model of the German term structure of interest rates[END_REF] or the Hodrick -Prescott filter [START_REF] Kramer | Determinants of the expected real long-term interest rates in the G7-countries[END_REF][START_REF] De | Inflación y rendimientos bursátiles en el caso español, 1941-1999[END_REF][START_REF] De | Inflación y rendimientos bursátiles en el caso español, 1941-1999[END_REF]. Some recent studies [START_REF] Sack | Deriving Inflation Expectations from Nominal and Inflation-indexed Treasury Bills[END_REF], Alonso , 2001[START_REF] Tessaromatis | Stock Market Sensitivity to Interest Rates and Inflation[END_REF][START_REF] Gapen | Seasonal indexation bias in US Treasury Inflation-indexed Securities[END_REF] have used government inflationindexed bonds, but they are not available in Spain.

Finally, authors such as [START_REF] Ariño | Evolución de la inflación en España?[END_REF] [8]

If these estimations are unbiased forecasts of the actual inflation rate, then it is expected that + = 0 and = 1 and u t will be serially uncorrelated. The estimation is reported in Table 2. The regressions demonstrates that the joint hypothesis (+ = 0 and = 1) cannot be rejected. Besides, + is not significantly different from zero and is significantly close to one. 4 These models, in contrast to structural models, do not need additional information for doing forecasts, because they use lagged inflation values. I have repeated this procedure until the end of sample, with onestep-ahead forecast, obtaining the expected component of inflation rate. 5 Unit root tests confirm that inflation rate is a I(1) series, so this result is consistent with shortsightedness expectations. So, I can affirm that this measure of expected inflation rate can be considered as an unbiased estimator of ex -post inflation rate, because I can accept the joint hypothesis (+ = 0 and = 1).

"Size" and "growth" factors

To obtain the SMB and HML portfolio returns, which are based on SMB and HML from FF, I have proceeded as follows. With regard to the "size" portfolio, firstly I have ranked companies on the size ratio (natural logarithm of the market capitalization).

Using the median size, I have split the sample into two samples groups and I have named "Small" (S), companies with the lowest size, and "Big" (B), companies with the highest size. Later, I have broken stock sample into three book-to-market equity groups based on the breakpoints for the bottom 30 % ("Low", L), middle 40 % ("Medium", M) and top 30 % ("High", H) of the ranked values of book-to-market ratio for stocks. 

French (1993) model

The estimation of the model [3] has been executed using the "seemingly unrelated regression", SUR [START_REF] Zellner | An Efficient Method of Estimating Seemingly Unrelated Regressions, and Tests for Aggregation Bias[END_REF], taking into account heteroskedasticity and the possible contemporaneous correlation in the error terms across equations.

Table 3 shows the percentage of companies that present a significant response to variations of each factor, the main statistics of this response and, finally, the sectorial distribution.

[ INSERT TABLE 3] 7 Unit root tests confirm the stationarity of the variables included in the proposed model. The majority of the 74 analyzed companies exhibit a positive and significant sensitivity to variations in the market return (95.95 %, at the 1 % significance level).

The average significant sensitivity is around 0.7368, swinging between 0.1481 (Banco de Galicia, S.A.) and 1.3359 (Tele Pizza S.A.). Sectorially, "Financial and Real State

Services" is the sector with the lowest sensitivity to changes in the market return (0.6190), whereas "Technology and Telecommunications" is the sector that presents the higher market sensitivity (1.1390).

As regards the movements of the real interest rates, the results confirm the previous literature, that is, a negative sensitivity. In the Spanish case, a high number of companies are significantly sensitive to this factor (43.24 % approximately). The average sensitivity is around -6.43, fluctuating between these values: +5.95 (Faes Farma, S.A.) and -18.06 (Avanzit, S.A.). The sector with the highest number of companies with significant sensitivity (71.43 %) is sector 1, meanwhile sector 3 shows the lowest percentage of companies sensitive to movements in real interest rates (33.33 %). If I focus on the average sectorial sensitivity, sector 6 exhibits a high response to changes in real interest rates (value close to -11.81). Contrarily, sectors 1 and 3 are the lesser sensitive sectors (-5.61 y -5.32, respectively).

As [START_REF] Tessaromatis | Stock Market Sensitivity to Interest Rates and Inflation[END_REF], a high percentage of the companies do not respond significantly to changes in expected inflation rate factor. "Banco Santander Central Hispano, S.A." and "Banco Bilbao Vizcaya Argentaria, S.A." show a not significant response, so these companies, that are ones of the leader firms in "Financial and real state services" sector, seem to have a strong "flow-through capability" [START_REF] Jareño | Flow-through capability: the Spanish case[END_REF].

This dominance position in a sector was stressed in previous research as a key factor about the company capability to transfer inflationist shocks to prices [START_REF] Kadiyala | The Relation Between the Magnitude of Growth Opportunities and the Duration of Equity[END_REF].

At sectorial level, "Oil and Energy" sector presents the lowest significant sensitivity to expected inflation rate movements (-3.06),8 and sector 3, the highest one (-6.14).

The size factor, in contrast to some preceding literature, seems to be a key factor for explaining the movements of the stock returns [START_REF] Leledakis | Crosssectional estimation of stock returns in small markets: The case of the Athens Stock Exchange[END_REF], reaching results quite similar to [START_REF] Cornell | Equity Duration, Growth Options, and Asset Pricing[END_REF] and [START_REF] Barnard | Size effects, growth opportunities and the sensitivity of share prices to interest rates[END_REF]. About a 50 % of the companies show a positive and significant coefficient, so this result suggests that an important size effect exists. Besides, the smallest companies present a higher return than the biggest companies, being the average value about 0.7185. Sectorially, "Oil and Energy" sector is the sole sector with a negative size factor coefficient (-0.16). In the rest of sectors, "Technology and Telecommunications" is characterized by exhibiting a high amount coefficient (1.56), although sectors 2 and 4 have a higher percentage of companies with significant coefficients (75 %).

Finally, the growth factor shows a lower percentage of companies with statistical significance (36 %). Moreover, the sign of the growth factor is unclear (positive, 24 % and negative, 12 %). According to the percentage of companies and also the statistical significance level, I can affirm that growth effect is slightly smaller than size effect.

Focussing on the sectorial analysis, sectors show negative and significant coefficients (except sectors 1 and 5 that present positive coefficient), remarking the high sensitivity showed by "Technology and Telecommunications" (-0.75).

According to [START_REF] Cornell | Equity Duration, Growth Options, and Asset Pricing[END_REF] and [START_REF] Barnard | Size effects, growth opportunities and the sensitivity of share prices to interest rates[END_REF], the size effect is stronger than book-to-market effect, the same result reached with Spanish data. It is possible that small companies have option characteristics not related with characteristics captured by book-to-market ratio. The interest rates sensitivity of small companies could evidence an explanation for their strange higher returns.

Explanatory determinants of the real interest and inflation sensitivity in the hybrid model between Stone (1974) and Fama and French (1993) model

To complete the analysis of the real interest and inflation sensitivity of Spanish companies, I study the possible explanatory factors: the leverage level and the liquidity of the company, because size and growth factors are incorporated in the model proposed in this research. Also I take into account the fact that one company belongs to one or another sector:

j k k k j D liquidity leverage = + + + + + = 6 1 2 2 1 0 • • • ˆ[9]
where j shows the estimated sensitivity to changes in real interest and expected inflation rates, leverage represents the yearly average financial leverage level of each company, liquidity reflects the yearly average capability of each company to generate cash flows, and D k denotes a dummy variable that takes value 1 when company j belongs to sector k and zero otherwise.

Due to the estimated coefficients of real interest and inflation sensitivity have mainly negative sign, I consider the estimated sensitivity with the sign changed to make easier its interpretation. Moreover, as usual in relating literature, the model of the [ INSERT TABLE 4] As we can see in the estimation of the real interest and inflation sensitivity with the proposed model, in case of real interest rate sensitivity (Panel A, Table 4), I find the leverage level of the company as possible explanatory factor. This factor shows positive coefficient, but its amount is very small (0.06-0.08), so the higher the leverage level of the company, the higher the sensitivity to variations in real interest rates. I emphasize that this result is robust in all the tests [START_REF] Bichsel | The relationship between risk and capital in Swiss commercial banks: a panel study[END_REF].

Nevertheless, as regards the inflation sensitivity (Panel B, Table 4), the leverage level proposed factor appears with a lower statistical significance level for explaining the exposure of the stock returns to changes in expected inflation rate. Also, the explanatory power of the factors is lower in the inflation sensitivity (3 %) than in case of real interest sensitivity (1.46 %).

According to these results, I can state that the financial leverage ratio of the companies is the key factor to measure the interest rate exposure of the companies. I evidence that companies with high leverage rate have to face up to a higher debt cost, mainly in period of growing interest rates. This fact affects negatively to company earnings, that is, companies are vulnerable to interest risk to a large extent.

Summary and concluding remarks

Numerous studies have focussed on analysing the sensitivity of stock returns to unexpected variations in nominal interest rates, demonstrating a negative and significant relation between stock returns and these unanticipated movements of nominal interest rates: [START_REF] Sweeney | The pricing of interest rate risk: evidence from the stock market[END_REF], O' Neal (1998), [START_REF] Fraser | Sources of Bank Interest Rate Risk[END_REF][START_REF] Oertmann | Interest Rate Risk of European Financial Corporations[END_REF], [START_REF] Kwan | Three Questions about New Economy Stocks[END_REF], Hevert et al. (1998 a and b) and [START_REF] Tessaromatis | Stock Market Sensitivity to Interest Rates and Inflation[END_REF].

Some of this research has checked the importance of factors such as the growth opportunities of the companies or their size. So, I have improved my analysis with the study of the hybrid model between [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF] two-factor and [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF] three-factor model, the main contribution of this paper. In this framework, I have incorporated as explanatory variables of the stock returns not only changes in real interest and expected inflation rates but also other two factors proposed by [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF], the returns on "size" and "growth" portfolio. As regards the real interest rate sensitivity, the sectorial returns are affected significant and negatively by real interest rate movements. Again, returns do not vary significantly to changes in expected inflation rate, but I find a positive and significant relation between stock returns and size portfolio returns (50 % of the companies approximately). Likewise, these results are in line with other authors such as [START_REF] Cornell | Equity Duration, Growth Options, and Asset Pricing[END_REF].

To conclude, I emphasize my contribution made to Spanish market, because it is the first time that real interest sensitivity is separated from inflation sensitivity using an extension of [START_REF] Stone | Systematic Interest-Rate Risk in a Two-Index Model of Returns[END_REF] model with size and growth factors of [START_REF] Fama | Common Risk Factors in the Returns on Stocks and Bonds[END_REF] model. I reach results quite similar to other international research. Finally, I have tried to find some factors related with own characteristics of individual firms to explain these sensitivities, stressing the main role of the company leverage level. shows the estimated sensitivity to real interest and expected inflation rate changes, leverage represents the yearly average financial leverage level of each company, liquidity reflects the yearly average capability of each company to generate cash flows and D k denotes a dummy variable that takes value 1 when company j belongs to sector k and zero otherwise. The sample includes 74 observations. The following regression has been estimated using OLS techniques with standard errors corrected for autocorrelation and heteroskedasticity using the White procedure. t-statistics in parentheses a p < 0.10, b p < 0.05, c p < 0.01 
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  IPC) released by "Instituto Nacional de Estadística" (INE) from February 1993 to December 2004. To remove the seasonal component of the IPC series, I use a year-to year inflation rate. Thus, I smooth the IPC series without disturbances and I work out each piece of data like this:

  month treasury bills in yield curve during period t -1. On the other hand,

  Then I construct six portfolios (S/L, S/M, S/H, B/L, B/M, B/H) from the intersections of the five previous groups. The returns of the size portfolio, SMB, are created as the difference between the monthly average return of "Small" (S/L, S/M y S/H) and "Big" (B/L, B/M y B/H) portfolios (Small Minus Big). Moreover, the monthly average returns of the growth portfolio, HML (High Minus Low), are created as the difference between the monthly average return of the companies with the highest growth opportunities (S/H y B/H) and the companies with the lowest growth ratio (S/L y B/L). 7[INSERT FIGURE 1]4. Estimation and results of the hybrid model between Stone (1974) and Fama and

  , has been estimated using OLS techniques with standard errors corrected for autocorrelation and heteroskedasticity using the White procedure.

  Figure 1Evolution of the variables included in the analysis

  Thus, I will be able to prove if the size and growth opportunities of the companies are significant factors to explain the stock returns, such as previous research has demonstrated
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model. In this proposal, apart from the market and size and growth portfolio return, I add variations in the real interest and expected inflation rate.

  1 , r t * represents changes in real interest rates (orthogonalized), E t ( t,t+12 ) shows shocks in expected inflation rate, SMB t (Small Minus Big) is the return on the size factor portfolio, HML t (High Minus Low) denotes the return on the growth factor portfolio and, finally, t is the error term.

  Firstly, I want to emphasize that it is possible to distinguish several methodologies for measuring the expected component of inflation rate. On the one hand, a large body of literature uses simple time series models, ARIMA models, to forecast or estimate the expected inflation component. It is supposed that current total inflation rate ( t ) can be broken down into the sum of its expected ( t e ) and unexpected ( t u ) component. The expected component is estimated using ARIMA models assuming that this component depends on own past of the series. Besides, the unexpected component is obtained as the difference between the observed total inflation rate and expected component. I can stress the following authors in this current of opinion: Pearce
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The returns of the Treasury securities in different maturities are usually used as the risk-free interest rate proxies. It is supposed that these securities have not default risk.

In the Spanish case, I have decided to use returns series of the one-year Treasury debt securities. This risk-free interest rate approximation allows me to obtain changes in real interest rates, Tr t , as the difference between variations in nominal interest rates, Ti t , and year-to year inflation rate, T E t ( t,t+12 ):

  exhibit the naïve model as an easy way to estimate the expected inflation rate and, consequently, the unexpected component. This model assumes that the better forecast at time t is the last known data

	(t -1, generally).															
	This research uses the most popular approximation in the body of literature
	based on forecast errors of ARIMA processes (time series models) to estimate the
	expected inflation rate. Likewise, Joyce and Read (2002) and Browne and Doran (2005)
	observe similar results using ARIMA and other alternative procedures. 4
	Thus, I start from Box-Jenkins identification-estimation methodology of ARIMA
	2005): 5															
					E	t	(	t	t , + 12	)	=	t	12	,	t	[7]
	A standard test of unbiasedness of inflation considered measure involves to
	regressing the total inflation rate (actual inflation rate in the economy) on the proposed
	measure: 6															
	t	12	,	t	=		+		•	E	t	12	(	t	1 2	,	t	) t u +

(autoregressive integrated moving average model) time series models. From matching the ACF (autocorrelation function) and PACF (partial autocorrelation function) with the theoretical patterns of known models, I realize that ARMA (1, 0) process provides the best possible results between alternative autoregressive moving average processes with residuals as white noise. So, I use the ARMA (1, 0) process to predict the month-tomonth inflation rate, that is, I suppose shortsightedness exptectations (Leiser and Drori,

Table 1 Companies included in the analysis and the sector belongs to

 1 

	Sector name	Subsectors	Number of	%
			firms	aprox.
	Sector 1: Oil and Energy	1.1.: Oil		
		1.2.: Electricity and Gas		
		1.3.: Water and Others	7	10 %
	Sector 2: Basic Materials, Industry	2.1.: Minerals, Metals and Transformation		
	and Construction	2.2.: Manufacture and assembly of capital assets		
		2.3.: Construction		
		2.4.: Construction Materials		
		2.5.: Chemistry Industry		
		2.6.: Engineering and Others		
		2.7.: Aerospace	20	28 %
	Sector 3: Consumer Goods	3.1.: Food and Drinks		
		3.2.: Textile, Clothes and Footwear		
		3.3.: Paper and Graphic Arts		
		3.4.: Car		
		3.5.: Pharmaceutical Products and Biotechnology		
		3.6.: Other Consumer Goods	15	20 %
	Sector 4: Consumer Services	4.1.: Tourism and Hotel and Catering Business		
		4.2.: Retail Trade		
		4.3.: Media and Advertising		
		4.4.: Transport and Distribution		
		4.5.: Motorways and Car Parks		
		4.6.: Other Services	8	10 %
	Sector 5: Financial and Real State	5.1.: Bank		
	Services	5.2.: Insurance		
		5.3.: Portfolio and Holding		
		5.4.: SICAV		
		5.5.: Real State Agencies and Others	21	28 %
	Sector 6: Technology and	6.1.: Telecommunications and Others		
	Telecommunications	6.2.: Electronics and Software	3	4 %
	Total market		74	100 %

Table 3 Sensitivity of stock returns to variations in real interest and expected inflation rates, market return and size and growth portfolios r

 3 shows the total inflation rate, E t-12 ( t-12, t ) the expected inflation rate and u t the error term # Wald test allows to check the joint hypothesis: + = 0 and = 1 (F-statistic value is showed) jt represents stock returns at time t for each company/sector j, r mt * is the orthogonalized return on the market portfolio, r t * represents changes in real interest rates (orthogonalized), E t ( t,t+12 ) shows movements in expected inflation rates, SMB t (Small Minus Big) reflects the return on the size factor portfolio, HML t (High Minus Low) denotes the return on the growth factor portfolio and, finally, t is the error term. The sample extends from Feb. 1993 to Dec. 2004 and the following regression has been estimated using SUR methodology. t-statistics in parentheses a p < 0.10, b p < 0.05, c p < 0.01

	Table 2					
	Unbiasedness test					
	OLS regression with the yearly data (from Feb. 1964 to Jan. 2005): ( t t t E + = 12 , 12 •	t	1 2	,	t	) t u +
	where t-12, t Intercept Naïve Model 0.008656 (1.171342)	Beta 0.891894 c (12.13410)					Adj R 2 0.781025	Wald test # 1.086506

Table 4 Determinants of real interest and inflation rate sensitivity j

 4 

t,t+12 ) E t ( t,t+12 ) E t ( t,t+12 ) E t ( t,t+12 ) Leverage

  

	Leverage	* 0.0801 a (1.7826)		r t * Not included	r t * 0.0801 a (1.7693)	* r t 0.0629 (1.5105)
	Liquidity D1 D2	Not included Not included Not included F o r	-0.2383 (-0.4061) Not included Not included	-0.2383 (-0.5250) Not included Not included	0.1165 (0.1538) 2.6485 (1.6160) 2.3972 (1.5357)
	D3 D4	Not included Not included P	Not included Not included	Not included Not included	Not included 1.3465 (0.7404)
	D5 D6 R 2 ajust.	Not included Not included 0.0443	Not included e Not included -0.0149 e r	Not included Not included 0.0300	0.5200 (0.1615) 4.3742 (0.8133) 0.0074
	Panel B Liquidity D1 D2 D3	E t ( 0.0385 (1.5832) Not included Not included Not included Not included		R Not included e -0.2324 (-0.8158) Not included Not included v (1.5627) 0.0385 -0.2324 (-1.0141) Not included Not included i e Not included Not included w	0.0276 (1.0321) -0.2495 (-0.8206) 1.4935 (1.5688) 1.5206 (1.4735) Not included
	D4	Not included		Not included	Not included	0.9577 (0.7463)
	D5	Not included		Not included	Not included	1.6726 (1.6502)
	D6 R 2 ajust.	Not included 0.0245		Not included -0.0101	Not included 0.0146	2.3546 (1.1162) -0.0055
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This result is consistent with a previous study[START_REF] Jareño | Flow-through capability: the Spanish case[END_REF], in which "Oil and Energy" shows a high flow-through capability.
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