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Abstract

The water and air transport industries are perceived as risk-laden, cyclical businesses suffering from high financial and operating leverage. Contradicting this common perception, however, existing studies have documented relatively low beta risks for the securities of these industry sectors. On the basis of the theoretical determinants of beta, we argue that the reported low beta risk levels may not be representative of the industries’ true beta risk, and are not robust to different estimation procedures.  Our analyses using alternative estimation procedures reveal that the industry beta estimates are indeed sensitive to different estimation designs.  In addition, we find that the beta estimates reported in previous studies are confounded by problems in the sample selection.  By obtaining a more representative sample of industry firms and by implementing a number of different estimation procedures, we produce a range of industry beta estimates. Overall, our results lead us to conclude that the qualitative conclusion about beta risk for water and air transportation securities varies with the estimation procedure and that the industries’ beta risk may not be stable over time.   
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1.  INTRODUCTION

The securities market has an extremely important role to play in a market economy because it helps to direct scarce economic resources to their most productive uses. Investors decide whether to buy or sell a security on the basis of their perception of the risk-return trade-off; they require high return for a security that has high investment risk.  In modern finance, the risk (i.e. systematic risk, or beta) of an individual security for a reasonably well-diversified investor is measured in terms of its marginal contribution to the portfolio risk of all the securities the investor holds, since most of the non-systematic risks can be diversified away by holding just a few randomly selected securities.  Because the business prospects of companies tend to be affected by the same macroeconomic factors, securities generally exhibit a certain degree of co-movement. Changes in the economic, political and sociological environment are, therefore, sources of systematic risk.  At an individual firm level, these macroeconomic factors exert their influence on security risk and return via such factors as business cycles (and the resultant earnings variability), sales, profits, etc. Other microeconomic factors affecting a security's risk include operating and financial leverage, dividend payout ratio, standard of management in the industry, and the like (Brealey and Myers, 2000; Bodie and Merton, 2000). 

The ocean and air transport sectors are perceived as highly risky, cyclical businesses that are international in nature and are susceptible to changes in macroeconomic factors (Cullinane, 1991).  This is further aggravated by their typically high operating leverage and financial leverage. As a result of these economic and operating characteristics, it is generally expected that securities of these sectors should have a relatively high systematic risk, as industry practitioners often claim (see Stokes, 1996). Indeed, Cullinane and Gong (2002) find support for this conventional wisdom by presenting evidence that new issues of water transportation securities incurred higher underpricing costs than other transport industry sectors because of their perceived higher investment risks.  

Despite the commonly held belief that the water and air transport sectors are risky, a number of recent studies have documented rather low beta levels for both.  Kavussanos and Marcoulis (2001)—hereafter, K&M—for example, report that the average beta for U.S. listed water transportation shares during the period July 1984 to June 1995 is only 0.9411, which is significantly lower than the market average of unity. They also report an average beta of 0.9748 for air transportation shares in the same period, which is insignificantly different from unity
.  The magnitude of these beta values computed from monthly returns appears to be much lower than those estimated by Rosenberg and Guy (1976), which are 1.8 for the air transportation stocks and 1.19 for railroads/shipping. Cavarra, Stover and Allen (1981), using daily returns, report an average beta of 1.45 and 2.435, respectively, for U.S. airlines before and after the Airline Deregulation Act of 1978. Banker, Das and Ou (1997), also using daily returns, report an average beta of 1.492 and 1.675, respectively, for US airlines before and after the Airline Deregulation Act. The discrepancies among these studies may be a result of the different sampling periods and/or the use of different samples, and/or due to different estimation methods
. 

The risk perception of an industry in the capital markets has important implications for its cost of public equity capital, pricing policies, as well as investment decisions. In this study we set out to investigate whether (and which of) the afore-said results are representative of the ‘true’ systematic risk of the two industry sectors, as well as to suggest possible reasons for such discrepancies. Section 2 reviews the literature relating to the theory and estimation of systematic risk.  Section 3 discusses the testing methodology and data selection. Section 4 presents sensitivity tests of the industry beta estimates to different estimation procedures, using both the sample firms originally used in K&M and a re-specified sample that is considered to be more representative of the respective industries.  Section 5 interprets and discusses the implications of the results, while section 6 summarizes and concludes.

2.  REVIEW OF THE RELEVANT LITERATURE

The relationship between security risk and expected return is a focal point in modern finance. The Capital Asset Pricing Model (CAPM) due to Sharpe (1964) and Lintner (1965) posits that the expected return to a security is a simple linear function of the security's systematic risk and the expected market return.  This ex ante relationship is captured in the following equation:  
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is stock i’s systematic risk or beta, a measure of the stock’s sensitivity to movements in the market portfolio.  

In most practical work, the market model of Sharpe (1964) and Fama (1976) is usually used to estimate beta from historical data. One justification for preferring the market model to CAPM is that even if CAPM is not descriptive of the security return-generating process (for such evidence, see Fama and French, 1992, 1993, 1996), there are still compelling reasons to retain the concept of beta (Black, 1993; Chan and Lakonishok, 1993).  The market model is represented by the following equation:
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where 
[image: image7.wmf]it

R

~

is the (raw) return to stock i at time t, 
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is often estimated via OLS over a sufficiently long historical period.  For monthly returns, the optimal estimation period is from five to seven years, during which the assumption that beta is constant is a reasonable one (Fama, 1976). Over longer periods, the beta values of individual stocks may change.  Indeed, change of beta over time is likely the norm rather than the exception.  Stock beta reflects the degree of co-movement between the security and the market portfolio, i.e. the responsiveness of the security price to stock-market-wide movement, itself a function of the general economic environment. This can be better seen in the following equation:
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If over time the market becomes more volatile (higher variance, 
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) remains the same as before, then the security's beta becomes smaller in magnitude.  If, on the other hand, the market is stable but the security's own idiosyncrasies (e.g. the covariance of its return with the market) change over time, then future beta will change.  In such a case, the historical beta (either the average beta or the beta closest to the current period) is a biased predictor of future beta because fundamentals of the firm have changed within the historical interval (Rosenberg and Guy, 1976).  A rapidly accumulating body of empirical studies on the statistical properties of beta has cast doubt on the validity of the assumption of beta stability.  Fabozzi and Francis (1978), for example, find evidence to suggest that beta coefficients that are estimated from historical returns via OLS regression may be a random coefficient, i.e. it may vary considerably from period to period.  This is corroborated by evidence provided in other subsequent studies (see Brailsford, Faff and Oliver, 1997 for a summary). In reality, the choice of the estimation period involves a trade-off between possibly unstable beta and a statistically meaningful number of observations.  

On the other hand, Scholes and Williams (1977), Dimson (1979) and Cohen et al. (1983) show that, when stocks do not trade at the same level of frequency as the market index, OLS may produce biased beta estimates.  For infrequently or thinly traded stocks, this problem is exacerbated as the sampling interval is reduced (e.g. from monthly to daily), since the frequency of trading declines with the reduction in the sampling interval.  Hawawini (1983) presents a model that explains the direction and size of changes in beta resulting from changes in the sampling interval.  The basic idea is that beta is sensitive to the return interval because the covariance of security returns with market returns does not change proportionately as the return interval is varied.  As the return interval is lengthened, betas of thinly traded stocks (a problem that is particularly significant with those securities of smaller firms) increase, while betas of frequently traded stocks (these are likely to be large firms) decrease.  Brailsford and Josev (1997) provide empirical evidence from the Australian stock market that is consistent with this prediction.

Roll (1992) presents evidence to suggest that the correlation of an industry’s security returns with a market index is related to how well the industry is represented in the relevant market index (as a proxy for the theoretical but unobservable market portfolio of all risky assets). If industry effects/movements are not adequately reflected in the market index, an industry stock’s beta may be under-estimated, as compared to the case where the market index fully captures the industry’s performance.  

Past studies of beta risk for shipping and other transport sectors have not considered the robustness of beta to these research design issues. The main focus of this study is to test the sensitivity of transport industry beta estimates to different estimation designs, including choice of the sample and sampling period, the market index, the sampling interval, and the estimation techniques (c.f. Unal and Kane, 1988; Breen and Lerner, 1972). Applying alternative estimation procedures provides a range of beta estimates, the reasonableness of which may be evaluated in the light of the industry’s economic and operating characteristics.  Our results indicate that at least in part, the results in previous studies are due to the specifications of the estimation method used, and due to confounding effects in the classification of sample firms.  

3.  TESTING METHODOLOGY AND DATA SELECTION 

In this study, we use two estimation techniques that are designed to deal with the problem of thin trading, a problem that is believed to be particularly significant in generally small-capitalization transportation shares.  The first is the Scholes-Williams (1977) method, which suggests the following adjustment to account for thin trading:
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where 
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 are obtained in an OLS regression of stock return on one-period lagged market return, on contemporaneous market return, and on one-period lead market return, respectively; 
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 is the first-order serial correlation coefficient of market returns.

The second procedure is that of Dimson (1979), which is an aggregated coefficient estimate that can be estimated by the following:
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where the beta estimates 
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 are obtained from a multiple OLS regression of individual stock returns against lagged, contemporaneous and leading market returns
.  The number of leads and lags is indicated by the m in equation (5).  Since an increase in m achieves a reduction in the bias but at the cost of a reduction of estimation efficiency, in accordance with most existing studies, we limit the number of leads and lags to 1 only.

To test the sensitivity of transport industry beta estimates to the use of different estimation procedures, and to be comparable with existing studies in the transport industry, we use two sets of samples.  The first set consists of 14 water transportation (i.e. shipping) shares and 13 air transportation shares listed on the U.S. stock exchanges during the period July 1984 to June 1995; this is the sample used in Kavussanos and Marcoulis (2001).  Our use of the same sample but different estimation methods facilitates comparability of the results and the identification of estimation problems that might have led to the conclusion of relatively low betas for the highly risky shipping and air transport industries.

Our second sample aims to be as representative as possible of the population of international shipping and air transportation shares in the world’s major stock exchanges (see Appendex A for a list of the countries represented)
. The sampling period is determined with the intention of maximizing the number of listed firms available for the period and should be long enough to cover at least one business cycle.  The period January 1980-December 2001 is a period during which there exists a relatively large number of listed transportation securities worldwide and which may be considered long enough.  This is the sampling period used here.  

Returns data for the U.S. listed transportation companies (those used in K&M) are retrieved from the University of Chicago's Centre for Research in Security Prices (CRSP) database as at December 2001.  International transportation shares are those classified by Bloomberg as air transport (126 shares) and water transport (219 shares) and must have at least 60 consecutive monthly returns during the 1980-2001 period. The time series of simple returns for these shares (adjusted for stock splits and stock dividends) are obtained from Datastream International. 

4.
EMPIRICAL ESTIMATION 

4.1.
Shipping Industry Beta Estimates 
Exhibits 1 to 3 present a summary of the parameter estimates using different estimation methods (OLS market model and Scholes-Williams model
) and during different time periods (whole period versus sub-periods). It is noteworthy that some of the sample firms K&M classified as water transportation companies (SIC Code 44) were in fact classified in CRSP as other industries during the period under examination. For example, among the 14 water transportation stocks used in K&M, GATX Corp was listed under railroads equipment (SIC Code 3743), Amerada Hess Corp under petroleum refining (SIC 2911), Hawaiian Electric under electric services (SIC Code 4911), Nicor Inc under natural gas distribution (4924), and Lowe’s Cos under lumber, plywood and millwork wholesale (SIC Code 5031)
. This (misclassification) may have the effect of introducing ‘noise’ into the beta estimate for the water transport industry, a problem that is also noted in the sample of air transportation stocks. 

4.2.
Air Transport Industry Beta Estimates

Exhibit 4 reports summary results of the parameter estimates for the whole period July 1984 to June 1995 for 13 air transport companies used in K&M.  Out of these companies classified as air transportation companies (SIC Code 45), two observations, American West Airline and Ronson Corp., had either missing or insufficient data points from the CRSP database during this period and are thus excluded from the sample, leaving a total of 11 companies. Three other remaining companies, Kimberly Clark (SIC Code 2621, paper products), Airborne Freight (SIC Code 4712, transportation services), and Rowan Companies (SIC Code 1381, drilling oil and gas wells) were actually classified as non-air transport companies in CRSP. To enable a comparison with K&M, in Exhibit 4 we report beta estimates for the remaining 11 air transportation stocks for the whole period and two sub-periods. Since misclassification of stocks would confound industry beta estimates, in subsequent estimations we replace the aforesaid non-qualifying observations with randomly selected observations that were categorized as air transportation stocks and that had sufficient data points during the sampling period.  Since these random replacements help to make the sample a more homogeneous group of air transportation stocks, the results are believed to be more representative of the ‘true’ beta risk of the sector
.  Summary results of parameter estimates for the sample in which disqualifying observations are replaced are reported in Exhibits 5, 6 and 7.

4.3.
Sensitivity of Beta Estimates to Different Estimation Procedures: Some International Evidence

The main purpose of this section is to investigate the sensitivity of beta estimates to different estimation procedures for a large sample of internationally traded transportation stocks.  In particular, we are interested in whether beta estimated via the OLS market model differs significantly from that estimated via the Scholes-Williams methodology or the Dimson methodology. We are also interested in the temporal variations in beta (which is indicative of beta stability) when it is estimated over overlapping as well as non-overlapping periods.  

4.3.1.
Beta stability (beta shift over time)

Beta stability is important both as a theoretical construct and as a practical investment selection technique.  While CAPM provides important insights into the nature of actual capital markets, it is of limited value for the selection of an investment strategy unless additional specifications are made concerning the stability and/or predictability of key measures within the theory (e.g. beta)--see Sharpe and Cooper (1972).  In both theory and practical work, it is usually assumed that beta is stable over time, but changes in risk-class membership are not unimportant since they give rise to transactions costs for investors who adopt a strategy of basing their prediction of future beta on measures of beta in the past (Sharpe and Cooper, 1972).  One way to investigate whether such an assumption is tenable is to see whether securities within a certain risk class might change their membership in another period.  This is achieved by adopting the Sharpe and Cooper (1972) methodology as follows.  For every year during the period 1980 through 2001, beta for each stock that has monthly returns data available in the preceding 60 months (minimum 48 months) is estimated using the OLS market model.  The beta estimates are then classified into one of ten deciles of beta values, with 10% of the highest-beta stocks being assigned into decile 10 and 10% of the lowest-beta stocks into decile 1 and so on.  This procedure is repeated in each of the following years, using returns data from the immediately preceding 60 months. Then, a stock’s beta risk class in each year is first compared with the class in the succeeding year and then the class five years hence. While the first comparison uses 48 months of common data, the second involves no overlapping periods.  The results are summarized in Exhibits 8 and 9 for the water transportation and air transportation stocks, respectively.  
4.3.2.
Beta variation among the OLS, Dimson, and Scholes-Williams procedures

In this section, the natural logarithm of monthly returns for individual stocks, local stock market indices and the MSCI World Index are computed (see Appendix B for the names of the local stock market indices used in this part). Next, beta estimates are calculated using:


The OLS market model (using Equation 2)


The Scholes-Williams (1977) methodology (using Equation 4)


The Dimson (1979) methodology (using Equation 5)

In the OLS regressions, most of the beta coefficients (74% for air transportation stocks and 89% for water transportation stocks) are significant at the 5% level, with an average R-squared of 0.34. The summary results are reported in Exhibit 10.

4.3.3.
Intervalling effect (monthly versus quarterly returns)

This section assesses the sensitivity of beta estimates to the choice of sampling interval for the returns measure. Past research shows that intra-day intervals are likely to result in unstable and highly unreliable estimates of beta while, at the other extreme, annual or quarterly intervals are unlikely to yield a sufficient number of observations without including data from a long period of time, and even then, one faces the possibility that beta has changed over this long interval.  Exhibit 11 reports the difference in beta when it is estimated from quarterly returns compared to when it is estimated from monthly returns
.    

4.3.4.
Industry beta estimation: a portfolio approach

In an effort to reduce measurement errors inherent in estimating beta for individual stocks, in this section we investigate the effect of regressing in one go an industry index (the dependent variable) on a broad-based market index. Assuming that investors diversify internationally, we use the MSCI World Index as the benchmark (an efficient, minimum variance portfolio in the sense of Sharpe, 1970) and regress individually against it the S&P 500 Airlines Index, the MSCI Air Transport Index, the MSCI Water Transport (Marine) Index, and the Oslo Shipping Index, respectively. Given their construction/composition, these indices are purported to be representative of the performance of the specific industry sectors
.  The results are reported in Panel A of Exhibit 12.

4.3.5.
Effect of international scope of operations on industry beta

No consideration has been given in the preceding sections to the possible effects of the scope of geographical operations on industry beta risks.  In both the airline and shipping industries, larger companies are generally also more international in operations and have to face more fierce competition in the international product market. As a consequence, greater investment risks may result from changes in the macroeconomic conditions, such as newly enacted regulations, fluctuations in the exchange rates, as well as other wild-card events.  In comparison, companies that are more or less localised operate in niche markets, usually under special government protection.  As an example, inland waterways are generally not open to free entry by foreign competitors; similarly, foreign airlines are often denied access to certain domestic aviation markets.  Lending support to this notion of differential risks for companies that operate in different markets, Banker et al. (1997) found that trunk airlines in the U.S. exhibited higher systematic risk (mean = 1.80 before Deregulation versus 1.88 after) than local airlines (mean = 1.06 before Deregulation versus 1.39 after).  In addition, after the Airlines Deregulation of 1978, local airlines experienced a significant increase in systematic risk, reflecting the greater uncertainty and riskiness for the locals when the removal of the insulating effects of fare and rate regulation became imminent. The trunk airlines, in comparison, experienced no statistically significant beta shift.

To investigate whether transport companies that have greater international scope of operations have higher systematic risks, beta is estimated via the OLS market model for a sample of the largest airlines and the largest shipping companies in the world’s major stock exchanges.  Operationally, the sampling frame used was the world’s top 100 airlines in 1997 as quoted in Hanlon (1999) and the world’s top 50 shipping companies appearing in the Financial World page of the Lloyds List (as at September 3, 2000). These companies must have non-missing monthly stock returns for the period January 1996 to August 2001; a total of 41 global airlines and 29 shipping companies met this criterion. An equally weighted portfolio of these industry stocks was formed and its returns regressed on the MSCI World Index. The results are summarized in Panel B of Exhibit 12.

5.
DISCUSSION AND IMPLICATIONS OF RESULTS

Using the same sampling period and roughly the same sample of air and water transportation stocks as in K&M, we have derived quite different beta values from the K&M study (Exhibit 13 presents a summary of parameter estimation and test-of-equality statistics for the two industry sectors using different estimation procedures). An interpretation of the key results is given below.

Focusing first on Exhibit 1, for the U.S. water transportation industry, the mean and the median betas for the whole July 1984-June 1995 period are estimated to be 0.88 and 0.85, respectively, when using the market model and the equally weighted market index.  When the Scholes-Williams methodology is used in place of the market model, a mean beta value of 0.82 is found. Numerically, these are even lower beta values than the 0.94 estimated by K&M through CAPM. However, when the market model (the Scholes-Williams model) and the value weighted market index are used, the mean beta is found to be 1.10 (1.16). A test of difference between the industry beta and the market average risk of unity indicates that the water transportation industry displays neither higher nor lower systematic risk than the market average, with the only exception being the sub-period of January 1990-June 1995 when an equally weighted index is used (Exhibit 3). In addition, it appears that the use of a value weighted index generally gives a higher beta estimate (these are values in brackets) compared with an equally weighted index
.  Since in theory a value weighted index is more consistent with the true market portfolio as defined in the theory of CAPM (Fama, 1976; Brailsford et al., 1997), it is probably preferred and gives a more reliable beta estimate.  This point should be noted in the interpretation of all empirical results in this study.

Given the evidence in earlier studies that beta may change over long intervals (with 5 to 7 years being the optimal period of estimation), care should be used in accepting a beta estimated from a long time period as representative of the true beta.  Exhibits 2 and 3 report the betas of water transportation stocks for shorter sub-periods of 66 months each.  Note that in the first sub-period from July 1984 to December 1989 (Exhibit 2), the mean beta is generally greater than in the whole period, under all estimation methods. The lowest beta estimate is 1.06 (market model, equally weighted index), while the highest is 1.26 (Scholes-Williams method, value weighted index).  At the 1% level, mean beta for the first sub-period is greater than the mean beta for the whole period when the equally weighted index is used (but not when the value weighted index is used).  In the second sub-period from January 1990 to June 1995 (Exhibit 3), the mean beta value has dropped substantially, to as low as 0.53 when using the Scholes-Williams model and the equally weighted index; this is significantly lower (at the 1% level) than either the whole period or the first sub-period.  It should also be noted that some negative betas (all insignificantly different from zero) appear in the 1990-1995 sub-period when the Scholes-Williams method is used. This is also the only period in which the water industry average beta (using the equally weighted index) is statistically smaller than unity. A comparison of beta for individual stocks across different estimation methods and periods also reveals substantial variation in beta.  Therefore, depending on which model and which time period is used, it seems that beta values for the water transportation stocks vary considerably.  More discussion is provided below on the temporal shift in beta.

Turning to the air transportation stocks, and focusing on Exhibits 5 to 7 (with replaced firms), we note that the mean beta value ranges from a low of 1.04 (sub-period 1984-1989, Scholes-Williams model with equally weighted index) to a high of 1.97 (sub-period 1990-1995, Scholes-Williams model with value weighted index).  All mean betas are numerically greater than the 0.9748 estimated by K&M.  With the exception of only one out of six cases when using the value weighted index, the industry average beta estimate for the whole period and for both sub-periods is statistically greater than the market average of unity; in no case is any mean beta lower than unity either statistically or numerically.  

Two additional points are noteworthy in the results for the U.S. listed air transportation stocks. Firstly, all five cases in which mean industry beta is statistically greater than unity involve the use of the value-weighted market index; the choice of estimation method (i.e. market model versus Scholes-Williams model) seems to make little difference. Also note-worthy is the substantial variation in beta for individual stocks when it is estimated via different estimation procedures.  For example, the beta value for Air Transportation varies from a low of 0.25 (sub-period 1984-1989, market model with value weighted index) to a high of 2.22 (sub-period 1990-1995, market model with equally weighted index).  This points to the need for a sensitivity analysis using different estimation procedures and to the benefits of using a portfolio of industry stocks to estimate industry beta, since estimation errors for individual stocks may cancel out in the aggregation process.   

Thus, insofar as the K&M sample of U.S. listed transportation stocks is concerned, the bulk of the empirical evidence points to an air (water) industry mean beta that is significantly (insignificantly) greater than unity.  This contradicts previous findings in K&M for an air (water) transport industry beta being insignificantly (significantly) lower than the market average risk of unity. Since K&M applied only CAPM
 and we have applied other estimation techniques, it is possible (but not compellingly convincing) that this is due to the use of different pricing models.  In fact, it is the possibility of coming to different conclusions if different estimation methods are used that motivates and underpins our sensitivity analysis using alternative estimation procedures.

The above evidence on the variation of beta values over different time periods raises a concern over the possible shift (instability) of beta over time.  Exhibit 14, which reproduces the diagonal values in each of the panels in Exhibits 8 and 9, indicates the frequency with which securities remained in the same risk class or within one risk class one and five years later.  

Focusing first on air transportation stocks, it is obvious that the beta risk of these industry stocks is unstable over time, particularly over a time period as long as five years. For example, while 91% of the stocks that belonged in risk class 1 in year t remained in the same class or within one class after one year’s time, only 59% of stocks in risk class 1 in year t still remained in the same risk class or within one risk class after five years.  These results indicate that there is substantial instability (i.e. a lack of constancy) in beta values over a 5-year period.  The relative stability of beta over shorter intervals (e.g. one year) than over longer intervals (e.g. five years) may imply that air transportation stocks are affected by changes in macro- or micro-factors occurring over longer time intervals (see Bos and Newbold, 1984; Collins, Ledolter and Rayburn, 1987 for evidence of time varying beta).  

A similar impression is obtained for the water transportation stocks. The beta risk of these industry stocks appears more stable over one-year intervals than over a longer interval.  For example, while 85% of stocks remained in the same risk class or within one risk class after one year, only 44% still remained in the same risk class or within one risk class after five years.  It should also be noted that in both sectors, the change of risk class over time is less frequent or serious for the extreme risk classes (e.g. deciles 1 to 2 and deciles 9 to 10) than in other risk classes. 

Overall, our evidence suggests that beta risk for individual stocks is not stable over time, in particular over relatively long time intervals. This is in contrast with Sharpe and Cooper (1972), who report that their sample of stocks displayed relative stability over time.  The same authors suggest that beta for portfolios of stocks should exhibit even higher stability, and for this reason, a portfolio grouping procedure is often used in tests of the risk-return relation (see Fama and MacBeth, 1973; Chan and Lakonishok, 1993; Gong, Firth and Cullinane, 2001).  In terms of beta estimation, the above evidence also suggests that portfolios of industry stocks be used.  

Panel A of Exhibit 12 reports the results obtained by regressing a portfolio of industry stocks against the MSCI World Index.  Somewhat contradicting our earlier evidence, both of the MSCI (air and shipping) industry indices indicate a below market-average beta. In contrast, the Oslo Shipping Index has a beta close to unity, consistent with our earlier evidence of a market-average beta risk for the shipping industry stocks.  On the other hand, the S&P 500 Airlines Index has a beta coefficient of 0.90, which is insignificantly different from unity.  This again appears to be inconsistent with our previous finding for an above-average beta for the air transport industry using a sample of 13 U.S. listed air transportation stocks. When only the largest and most international of the industry firms are used, an average beta of 0.94 (insignificantly different from unity) and 0.69 (significantly lower than unity) is arrived at for the global airlines and international shipping companies, respectively. The lower-than-market-average systematic risk for the shipping industry is consistent with findings in Kavussanos, Juell-Skielse and Forrest (2001), who found an average beta of from 0.64 to 0.67 using the MSCI World Index. Since in computing these industry betas we have applied only the OLS market model and we have used a different market index (i.e. the MSCI World Index), these discrepancies (as compared with the previous findings using only U.S. firms and U.S. market index) should not be too alarming
 but nevertheless should be looked at with a healthy dose of scepticism. 

Whereas the analysis in Exhibit 12 focuses on the choice of the dependent variable, in Exhibit 10 we focus on the choice of the market index as the independent variable and apply different estimation procedures individually to our sample of international air and water transportation stocks.  As the results indicate, the air transportation stocks display a mean beta that is above the market average under all estimation methods, but it should be noted that the mean OLS market model beta is not significantly different from unity when the respective local stock market indices are used.  For the water transportation stocks, in only one out of four cases (when using the OLS market model and the local stock index) is the industry mean beta significantly lower than the market average of unity. In all other cases in which the Dimson or the Scholes-Williams method is used, mean beta is insignificantly different from the market average of unity.  These results are broadly in line with most of those achieved earlier.  Since the local stock market indices we used are not across-the-board all value weighted or all equally weighted, it is not clear to what extent the choice of value versus equally weighted index affects these beta estimates.  

Our last analysis deals with the often-documented intervalling effect, which occurs when using varying sampling intervals for the return measure (e.g. monthly versus quarterly
). As is evident from Exhibit 11, there appears to be statistically significant variation in beta estimated from monthly versus quarterly returns only for the 1991-1996 sub-period (for both sectors). A larger sample and/or the use of other sampling intervals (e.g. daily and annual) may be able to shed more light on this empirical issue.  Any such attempts of course have to take into account the trade-off between a statistically sufficient number of observations and the possibility of beta shifts over time, as well as the data availability problem.

6.
CONCLUSION

The determination of risk in securities has implications for estimating the required rate of return on capital, which is an important input to investment analysis and pricing policy; products and services are priced so as to cover the costs of input in the long run. We started by questioning findings in previous studies of relatively low beta values for two industry sectors that are commonly regarded as highly risky businesses.   A review of the relevant literature on the theory and estimation of systematic risk (beta) indicates that beta is sensitive to different estimation designs and the failure to apply different estimation procedures may be responsible for counter-intuitive findings in existing studies. 

By first using roughly the same sample of U.S. listed firms as those used in a previous study, we find that the air and water transport industries in fact display a systematic risk level that is respectively significantly and insignificantly higher than the market average.  This result is fairly robust to the use of different estimation procedures, including the estimation method employed (the OLS market model versus the Scholes-Williams model), the estimation period, and the market index (value- versus equally- weighted, as well as different proxies for the market).  This empirical evidence is however complicated by subsequent evidence provided by investigations using a large sample of international industry stocks, which produced mixed results on the level of industry betas depending on the procedure applied.

The results in this study also indicate that beta at the level of an individual stock appears to be unstable over time, in particular over relatively long intervals (e.g. five years).  The choice or makeup of the market index also seems to have a bearing on the beta value. For example, using a value-weighted index generally leads to a higher beta value than using an equally weighted index.  The use of different estimation periods also leads to quite different beta estimates.  There is also evidence of some intervalling effect, although this is inconclusive.  

Give the inevitable measurement errors associated with any single estimation procedure, the use of several estimation procedures may produce a range of parameter estimates, the reliability of which may be judged in relation to the industry’s economic and operational characteristics, among others.  At the end of the day, beta estimation is probably as much an art as a science. 
Several points may be noted for future research.  First of all, in this study we have focused on examining the sensitivity of beta estimates to several estimation procedures that each deal with different problems.  As far as estimation efficiency is concerned and depending on the purpose of the investigation, the use of Seemingly Unrelated Regression Equations in place of OLS may be preferred as it explicitly adjusts for the cross-sectional correlation in the residual returns across industry stocks.  This should be a point of reference for future studies, in particular industry-specific event studies.   

Secondly, although the determination of risk is an important topic in its own right, economic agents do not look at risk alone in making decisions.  Insofar as higher risk investments are also accompanied by higher returns, investors may be indifferent to risk.  It is therefore more illuminating to look at the risk-return relation; an industry that offers a higher return-to-risk ratio than other industries may find it easier to raise the necessary funds, although in an efficient and perfect capital market, this is unlikely to happen.  Kavussanos and Marcoulis (2001), Gong, Firth and Cullinane (2001) and Grammenos and Arkoulis (2002) are recent attempts to investigate this risk-return relation in the world transport industry context using different methodologies.

No attempt is made to offer an explanation as to why the water transport industry, despite being perceived as a risk-laden business, turns out to have (at most) only average market risk. While it can be argued that the high business risks in the industry are diversifiable risks, this does not seem to be an entirely satisfactory explanation. The water and air transport industries are known to be highly susceptible to changes in macro-economic factors, and typically have high financial and operating leverage, both of which are key determinants of systematic risk. Indeed, to the extent that a transport company has risky debt in its capital structure (as is commonly the case), equity beta actually overstates the company’s business risk or asset beta.  Another possible reason for the relatively low betas documented here is that both the air and water transport industries operate within special regulatory frameworks involving some sort of immunity from antitrust regulations or government protection. While the impact of these regulations on beta risk might be investigated (and little literature exists in this regard), both of the international air and shipping industries have to compete head-on with industry participants in the world market; this characteristic should argue for high rather than low systematic risk.  Future research may shed more light on this puzzle
. 
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Exhibit 1. Parameter Estimates and Estimation Period Statistics of 14 U.S. Listed Water Transportation Stocks (Monthly Returns, July 1984 to June 1995)

OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)






OLS MM

SW 


FIRM


SIC CODE
BETA

BETA

MEAN RETURN

ALEXANDER & BALDW
4421

0.76

0.92

0.01325






(0.91)

(1.35)

GATX CORP

3743

0.80

0.81

0.01558






(1.05)

(1.12)

EASTERN ENTERPRIS
4449

0.50

0.24

0.00872






(0.82)

(0.55)

AMERADAHESS CORP
2911

0.58

0.29

0.00866






(0.78)

(0.39)

HAWAIIAN ELECTRIC
4911

0.3

0.23

0.01291






(0.45)

(0.55)

INTERNATIONAL SHIP
4412

0.75

0.78

0.01757






(0.67)

(0.83)

NICOR INC

4924

0.27

0.21

0.01222






(0.43)

(0.36)

TIDEWATER INC

4469

0.90

0.47

0.00973






(1.23)

(0.50)

OVERSEASSHIP HOLD
4411

0.97

1.04

0.01092






(1.14)

(1.37)

OMI CORP

4412

1.28

1.39

0.01616






(1.38)

(2.00)

OFFSHORE LOGISTIC
4469

1.75

1.56

0.02566






(2.21)

(2.32)

LOWES COMPANIES
5031

1.40

1.46

0.02100






(1.51)

(2.02)

CSX CORP

6711

0.99

0.81

0.01563






(1.33)

(1.24)

AMERICAN PRESIDEN
6711

1.13

1.22

0.01512

(1.47)

(1.59)

  MEAN




0.88

0.82

0.01451

(1.10****)
(1.16****)

______________________________________________________________                      

****Significant at the 0.1% level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
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Exhibit 2. Parameter Estimates and Estimation Period Statistics of 14 U.S. Listed Water Transportation Stocks (Monthly Returns, July 1984 to December 1989)
OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)






OLS MM

SW


FIRM


SIC CODE
BETA

BETA

MEAN RETURN

ALEXANDER & BALDW
4421

0.93

1.06

0.02978

(0.95)

(1.19)



GATXCORP

3743

0.79

0.71

0.01921

(0.83)

(0.93)


EASTERN ENTERPRIS
4449

0.62

0.40

0.01358

(0.81)

(0.62)


AMERADAHESS CORP
2911

0.85

0.73

0.01425

(0.91)

(0.75)

HAWAIIAN ELECTRIC
4911

0.31

0.27

0.02111

(0.34)

(0.46)

INTERNATIONAL SHIP
4412

1.04

1.09

0.03127

(0.82)

(0.85)

NICOR INC

4924

0.46

0.55

0.01676

(0.48)

(0.65)

TIDEWATER INC

4469

1.18

0.90

0.00471

(1.32)

(0.96)

OVERSEAS SHIPHOLD
4411

1.10

1.34

0.01725

(1.10)     
(1.50)

OMI CORP

4412

1.54

1.84

0.03180

(1.40)      
(2.10)

OFFSHORE LOGISTIC
4469

2.43

2.59

0.04394

(2.61)

(3.03)

LOWES COMPANIE

S503

1.29

1.39

0.01092

(1.33)

(1.69)

CSX CORP

6711

1.14

0.91

0.01546

(1.35)

(1.31)

AMERICAN PRESIDEN
6711

1.11

1.39

0.01288

(1.08)

(1.55)

  MEAN




1.06

1.08

0.02021

(1.10)

(1.26****)

_______________________________________________________________________

****Significant at the 0.1% level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
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Exhibit 3. Parameter Estimates and Estimation Period Statistics of 14 U.S. Listed Water Transportation Stocks (Monthly Returns, January 1990 to June 1995)
OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)






OLS MM

SW

FIRM


SIC CODE
BETA

BETA

MEAN RETURN

ALEXANDER & BALDW
4421

0.53

0.82

-0.00328


(0.77)

(1.65)

GATX CORP

3743

0.82

0.94

0.01195



(1.49)

(1.63)

EASTERN ENTERPRIS
4449

0.32

0.08

0.00387


(0.83)

(0.45)

AMERADAHESS CORP
2911

0.17

-0.20

0.00306


(0.51)

(-0.47)

HAWAIIAN ELECTRIC
4911

0.31

0.22

0.00471


(0.63)

(0.73)

INTERNATIONAL SHIP
4412

0.34

0.46

0.00386


(0.30)

(0.56)

NICOR INC

4924

0.01

-0.17

0.00769

(0.33)

(-0.31)

TIDEWATER INC

4469

0.46

-0.04

0.01475

(1.10)

(-0.50)

OVERSEAS SHIPHOLD
4411

0.80

0.73

0.00459

(1.21)

(0.98)

OMI CORP

4412

0.92

0.90

0.00052

(1.29)

(1.45)

OFFSHORE LOGISTIC
4469

0.78

0.47

0.00737

(1.34)

(0.69)

LOWES COMPANIES
5031

1.54

1.53

0.03107

(1.94)

(3.10)

CSX CORP

6711

0.77

0.72

0.01581



(1.32)

(1.18)

AMERICAN PRESIDEN
6711

1.15

1.01

0.01736

(2.30)

(1.71)

  MEAN




0.64^^^

0.53^^^

0.00881

(1.10****)
(0.92***)

_____________________________________________________________________
^^^Significantly lower than unity at the 1% level.  Test statistic 
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****(***)Significant at the 0.1% (1%) level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
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Exhibit 4. Parameter Estimates and Estimation Period Statistics of 11 U.S. Listed Air Transportation Stocks (Monthly Returns, July 1984 to June 1995)
OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)






OLS MM

SW






FIRM


SIC CODE
BETA

BETA

MEAN RETURN

ATLANTIC SOUTHEAS
4510

1.42

1.87

0.03766

(2.02)

(3.24)

KIMBERLY CLARKCO
2621

0.22

0.24

0.01271





(0.76)

(0.55)

AMR CORP DEL

4511

0.90

0.93

0.00582

(1.61)     
(1.64)

COMAIR HOLDINGS I
4510

1.47

1.85

0.03601

(1.96)

(3.52)

DELTA AIRLINES I
4511

0.76

0.65

0.00425

(1.34)

(1.24)

ALASKA AIRGROUP I
4511

1.05

0.95

0.00084

(1.57)

(2.00)

USAIR GROUP INC
4511

1.66

1.75

-0.00124

(1.89)

(3.74)

ROWAN COMPANIES I
1381

0.15

-0.22

-0.00096






(0.69)

(-0.87)

AIRBORNE FREIGHT
4712

1.32

1.17

0.00961

(1.75)

(1.56)

AIRTRAN CORP

4510

0.92

1.37

0.03032

(1.30)

(2.69)

SOUTHWEST AIRLINE
4511

0.80

1.02

0.03010






(1.41)

(1.75)

  MEAN




0.97

1.05

0.01501

(1.48^^^)****
(1.91^^)***
_____________________________________________________________________
^^(^^^) Significantly greater than unity at the 1% (5%) level. Test statistic 
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****(***)Significant at the 0.1% (1%) level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
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Exhibit 5. Parameter Estimates and Estimation Period Statistics of 13 U.S. Listed Air Transportation Stocks (Monthly Returns, July 1984 to June 1995)-Replaced Firms           
OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)




SIC

OLS MM

SW

MEAN

FIRM


CODE

BETA

BETA

RETURN

AIR TRANSPORTATION#
4510

1.22

0.98

0.01894






(0.84)

(0.52)

ATLANTIC SOUTHEAS
4510

1.50

1.70

0.03619





(1.63)

(2.19)

UAL CORP#

4512

0.98

1.01

0.02022

(1.24)

(1.57)

AMR CORP DEL

4511

1.10

1.13

0.01113

(1.36)

(1.61)

COMAIR HOLDINGS I
4510

1.16

1.25

0.03162

(1.18)

(1.45)

DELTA AIRLINES I
4511

0.90

0.95

0.01168

(1.11)

(1.44)

ALASKA AIRGROUP I
4511

1.12

1.06

0.00854

(1.22)

(1.54)

USAIR GROUP INC
4511

1.33

1.40

0.00159

(1.40)

(1.97)

HARPER GROUP INC#
4510

0.98

1.12

0.01329

(1.22)

(1.69)

WORLD CORP INC#
4511

1.13

0.98

0.01888

(1.45)

(1.24)

AIRTRAN CORP

4510

0.94

1.26

0.02438

(1.00)

(1.63)

SOUTHWEST AIRLINE
4511

0.94

0.95

0.01769

(1.16)

(1.25)

PETROLEUM HELICOP#
4510

0.77

0.43

0.01096

(0.89)

(0.70)

  MEAN




1.08

1.09

0.01732

(1.21^^^)**
(1.45^^^)****
_____________________________________________________________________________________

#Replacements for disqualifying observations in Kavussanos and Marcoulis (2001)

^^^Significantly greater than unity at the 1% level.  Test statistic 
[image: image28.wmf]).
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****(**)Significant at the 0.1% (5%) level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
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Exhibit 6. Parameter Estimates and Estimation Period Statistics of 13 U.S. Listed Air Transportation Stocks (Monthly Returns, July 1984 to December 1989)-Replaced Firms

OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)




SIC

OLS MM

SW

MEAN

FIRM


CODE

BETA

BETA

RETURN

AIR TRANSPORTATION#
4510

0.53

0.42

-0.00301






(0.25)

(0.70)

ATLANTIC SOUTHEAS
4510

1.52

1.58

0.03570

(1.49)

(1.88)

UAL CORP#

4512

0.94

0.96

0.03286

(1.03)

(1.30)

AMR CORP DEL

4511

1.23

1.33

0.01525

(1.31)

(1.61)

COMAIR HOLDINGSI
4510

0.95

0.78

0.02363

(0.91)

(0.77)

DELTA AIRLINES I
4511

0.98

1.23

0.01818

(1.05)

(1.53)

ALASKA AIRGROUP I
4511

1.20

1.20

0.01479

(1.14)

(1.41)

USAIR GROUP INC
4511

1.07

1.11

0.00742

(1.15)

(1.34)

HARPER GROUP INC#
4510

1.36

1.40

0.01699

(1.38)

(1.63)

WORLDCORP INC#

4511

1.13

0.49

0.02510

(1.17)

(0.58)

AIRTRAN CORP

4510

0.88

1.06

0.02885

(0.79)

(1.15)

SOUTHWEST AIRLINE
4511

0.98

0.86

0.00659

(1.08)

(1.17)

PETROLEUM HELICOP#
4510

1.14

1.12

0.02785

(1.15)

(1.36)

  MEAN




1.07

1.04

0.01925

(1.07)

(1.26^^)****
__________________________________________________________________________________ 
#Replacements for disqualifying observations in Kavussanos and Marcoulis (2001)

^^Significantly greater than unity at the 5% level.  Test statistic 
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****Significant at the 0.1% level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
[image: image31.wmf].
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Exhibit 7. Parameter Estimates and Estimation Period Statistics of 13 U.S. Listed Air Transportation Stocks (Monthly Returns, January 1990 to June 1995)-Replaced Firms
OLS market model estimates versus Scholes-Williams model estimates, CRSP equally weighted index (corresponding figures for CRSP value weighted index underneath in brackets)




SIC

OLS MM

SW

MEAN

FIRM


CODE

BETA

BETA

RETURN

AIR TRANSPORTATION#
4510

2.22

1.53

0.04089

(2.18)

(0.31)

ATLANTI CSOUTHEAS
4510

1.48

1.88

0.03667

(1.96)

(3.21)

UAL CORP#

4512

1.08

1.11

0.00758

(1.62)

(2.23)

AMR CORP DEL

4511

0.92

0.91

0.00702

(1.45)

(1.53)

COMAIR HOLDINGS I
4510

1.47

1.83

0.03962

(1.80)

(3.51)

DELTA AIRLINES I
4511

0.78

0.64

0.00518

(1.23)

(1.16)

ALASKA AIRGROUP I
4511

1.03

0.91

0.00228

(1.36)

(1.73)

USAIR GROUP INC
4511

1.75

1.75

-0.00423

                                     (1.90)

(3.52)

HARPER GROUP INC#
4510

0.44

0.80

0.00959

(0.89)
    
(1.89)

WORLDCORP INC#

4511

1.16

1.57

0.01267

(2.01)

(2.76)

AIRTRAN CORP

4510

1.03

1.50

0.01992

(1.42)

(3.01)

SOUTHWEST AIRLINE
4511

0.87

1.04

0.02878

(1.40)

(1.77)

PETROLEUM HELICOP#
4510

0.24

-0.31

-0.00593

(0.27)      
(-1.02)

  MEAN




1.11

1.17

0.01539

(1.50^^^)****
(1.97^^^)***
__________________________________________________________________________________

#Replacements for disqualifying observations in Kavussanos and Marcoulis (2001)

^^^Significantly greater than unity at the 1% level.  Test statistic 
[image: image32.wmf]).

2

(

~

)

(

1

-

-

n

t

SE

b

b

)


****(***)Significant at the 0.1% (1%) level, within-model paired-observations t-test of difference between beta from using the equally weighted index versus the value weighted index. 
[image: image33.wmf].
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Exhibit 8. Water Transportation Beta Transition Matrix (Percentage of Stocks That Change Risk Class within the Period)

Panel A.  Water transportation 1-year beta transition matrix 

No. of stock-observations = 12740 

                                            Year t+1







Decile
1
2
3
4
5
6
7
8
9
10


1
66%
19%
66%
2%





10%


2
18%
48%
18%
7%
1%
1%
1%

1%
1%


3
3%
20%
3%
24%
7%
4%
2%


1%


4
1%
9%
1%
30%
23%
9%
4%
2%

2%

Year t 5
1%
2%
1%
25%
30%
21%
8%
2%
1%
1%


6
1%
1%
1%
7%
26%
33%
19%
7%
2%
2%


7



3%
8%
19%
35%
24%
6%
2%


8

1%

2%
3%
8%
22%
40%
18%
5%


9
1%

1%
1%
1%
3%
6%
20%
49%
19%


10
9%
1%
9%


1%
4%
4%
22%
58%

Panel B. Water transportation 5-year beta transition matrix

No. of stock-observations = 7390 






Year t+5





Decile
1
2
3
4
5
6
7
8
9
10


1
28%
16%
9%
13%
8%
7%
2%
1%

16%


2
18%
15%
14%
9%
19%
7%
4%
7%
3%
3%


3
8%
19%
15%
15%
11%
5%
8%
11%
2%
6%


4
7%
13%
21%
23%
11%
6%
9%
3%
3%
4%

Year t
5
6%
14%
14%
10%
14%
10%
9%
8%
4%
10%


6
4%
8%
8%
11%
11%
18%
10%
8%
14%
10%


7
4%
7%
6%
9%
12%
14%
10%
14%
19%
6%


8
5%
4%
6%
3%
4%
13%
25%
16%
14%
9%


9
2%
1%
1%
4%
8%
12%
12%
20%
25%
14%


10
16%
4%
4%
3%
4%
8%
10%
13%
16%
22%
Remark: The entries may not sum up to 100% due to rounding errors.

Exhibit 9.  Air Transportation Beta Transition Matrix (Percentage of Stocks That Change Risk Class within the Period)

Panel A.  Air transportation 1-year beta transition matrix

No. of stock-observations = 7230 






year t+1







Decile
1
2
3
4
5
6
7
8
9
10


1
71%
20%
7%
1%

1%



2
23%
48%
20%
5%
2%
1%
1%



3
5%
24%
33%
25%
7%
2%
2%
1%
1%



4
1%
5%
22%
37%
18%
10%
4%
1%
1%


year t
5

2%
9%
20%
33%
21%
9%
3%
2%
1%


6

1%
6%
7%
24%
26%
20%
11%
3%
2%


7


1%
2%
8%
16%
33%
27%
9%
4%


8


1%
1%
5%
16%
21%
25%
25%
4%


9


1%
1%
2%
4%
8%
23%
37%
24%

       10
1%



1%
2%
2%
7%
21%
65%

Panel B.  Air transportation 5-year beta transition matrix

No. of stock-observations = 4220 






year t+5







Decile
1
2
3
4
5
6
7
8
9
10


1
41%
18%
12%
8%
11%
4%
5%


2%


2
31%
15%
12%
19%
5%
2%
6%
1%
4%
5%


3
12%
23%
18%
11%
4%
11%
5%
3%
6%
7%


4
5%
18%
18%
12%
8%
12%
13%
6%
3%
4%

year t
5
7%
14%
17%
14%
9%
12%
10%
6%
5%
5%


6
2%
4%
9%
16%
15%
10%
11%
9%
15%
10%


7
1%
1%
6%
12%
15%
11%
9%
14%
22%
10%


8

2%
4%
6%
11%
12%
11%
23%
14%
17%


9

2%
3%
3%
13%
15%
17%
18%
10%
18%


10
1%
4%
1%
1%
8%
11%
12%
18%
21%
23%

Remark: The entries may not sum up to 100% due to rounding errors.

Exhibit 10. Beta from Different Estimation Procedures (International Sample)

Panel A. Water transportation stocks 

obs=102               
OLS beta         
Dimson beta
Scholes-Williams beta

Local index   
MSCI index

Mean

0.88***    
1.02

0.95

0.93

Stdev

0.32

0.38

0.42

0.42

Minimum

0.13

0.33

-0.07

-0.14

Maximum

1.85

1.79

1.88

1.89

Range

1.72

1.46

1.95

2.02

Panel B. Air transportation stocks 

Obs=70                
OLS beta         
Dimson beta
Scholes-Williams beta

Local index   
MSCI index

Mean

0.95    
1.12**

1.15**

1.14**
Stdev

0.33

0.43

0.53

0.51

Minimum

0.40

0.46

0.14

0.15

Maximum

1.73

2.80

2.77

2.60

Range

1.33

2.34

2.63

2.45



** (***) Significantly different from unity at the 5% (1%) level.
Exhibit 11. Intervalling Effect: Monthly (M) versus Quarterly (Q) returns

Panel A. Difference in water transportation stock beta: monthly versus quarterly returns

1997-2001 (M-Q)
1991-1996 (M-Q)

1991-2001 (M-Q) 

Observation

 180



 107



107

Mean


-0.01



-0.09



-0.01

Std


 0.39



0.46



0.22

t-statistic#

-0.38



-2.04**



-0.40

Panel B. Difference air transportation stock beta: monthly versus quarterly returns



1997-2001 (M-Q)
1991-1996 (M-Q)

1991-2001 (M-Q)

Observations (n)
86



 50



51

Mean difference       0.09

       

-0.30



-0.00

Standard dev
       0.54

      

0.70


 
0.39

t-statistic#
       1.63*



-3.04***

       -0.07

#Test statistic 
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1

(

~

/

0

-

-

n

t

n

S

D

D

d

m

, where 
[image: image35.wmf]D

and 
[image: image36.wmf]D

s

 are respectively the sample average difference and standard deviation between each pair of observations, and n is sample size. 

*, ** , *** Significant at the 10%, 5%, 1% level. 
[image: image37.wmf].
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Exhibit 12. Industry Beta Estimates Relative to the World Stock Market (MSCI All Country World Index): OLS Market Model
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Panel A. Portfolio approach to industry beta estimation

Dependent variable


Period


Beta



[image: image39.wmf]2

R


S&P 500 AIRLINES


1/76-9/01

0.90


0.21

MSCI New ACWIF AIR INDEX

1/83-9/01

0.62


0.24

OSLO SHIPPING INDEX


1/99-9/01

0.97


0.22

MSCI NEW ACWIF MARINE INDEX

1/99-9/01

0.79


0.35

Panel B. Portfolio approach to industry beta estimation using only large international firms
Dependent variable


Period


Beta



[image: image40.wmf]2
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  41 largest global airlines

1/96-8/01

0.94


0.55

  29 largest int’l shipping firms
1/96-8/01

0.69


0.40
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Exhibit 13. Summary of Test of Equality between Industry Beta and the Market Average 

Panel A. 13 U.S. listed water transportation stocks

Exhibit
        Value(V) / Equally(E)       MM / SW#

Mean 
t-test of difference

(Period)        Weighted Market Index
      Method  

Beta
(> or < than unity)

1A(7/84-6/95)

E

      
MM

0.88

-1.04



1A(7/84-6/95)

V


MM

1.10

0.77

1B(7/84-6/95)

E


SW

0.82

-1.44



1B(7/84-6/95)

V


SW

1.16

0.89


2A(7/84-12/89)

E


MM

1.06

0.41



2A(7/84-12/89)

V


MM

1.10

0.66



2B(7/84-12/89)

E


SW

1.08

0.51



2B(7/84-12/89)

V


SW

1.26

1.39



3A(1/90-6/95)

E


MM

0.64

-3.30*** (<1)

3A(1/90-6/95)

V


MM

1.10

0.62


3B(1/90-6/95)

E


SW

0.53

-3.44*** (<1)


3B(1/90-6/95)

V


SW

0.92

-0.31


Panel B. 13 U.S. listed air transportation stocks

Exhibit
        Value(V) / Equally(E)       MM / SW#

Mean 
t-test of difference

(Period)        Weighted Market Index
      Method  

Beta
(> or < than unity)

5A(7/84-6/95)

E


MM

1.08

1.52


5A(7/84-6/95)

V


MM

1.21

3.38*** (>1)

5B(7/84-6/95)

E


SW

1.09

1.15


5B(7/84-6/95)

V


SW

1.45

3.55*** (>1)


6A(1/90-/95)

E


MM

1.11

0.77


6A(1/90-/95)

V


MM

1.50

3.49*** (>1)


6B(1/90-/95)

E


SW

1.17

0.99


6B(1/90-/95)

V


SW

1.97

2.66**   (>1)

7A(7/84-12/89)

E


MM

1.07

1.04


7A(7/84-12/89)

V


MM

1.07

0.81


7B(7/84-12/89)

E


SW

1.04

0.44


7B(7/84-12/89)

V


SW

1.26

2.46**   (>1)

# MM = OLS market model; SW = Scholes-Williams 


**(***) Significant at the 5% (1%) level.

Exhibit 14.  Summary Transition Matrix for International Stocks, Jan. 1980-Dec. 2001


Risk class 

in year T
Proportion in same risk class 
Proportion within one risk class



In year T+1
In year T+5
In year T+1
In year T+5

Air

transportation stocks
1

2

3

4

5

6

7

8

9

10
71%

48%

33%

37%

33%

26%

33%

25%

37%

65%
41%

15%

18%

12%

9%

10%

9%

23%

10%

23%
91%

91%

82%

77%

74%

70%

76%

71%

84%

86%
59%

58%

52%

38%

35%

36%

34%

48%

46%

44%

Water transportation stocks
1

2

3

4

5

6

7

8

9

10
66%

48%

3%

30%

30%

33%

35%

40%

49%

58%
28%

15%

15%

23%

14%

18%

10%

16%

25%

22%
85%

84%

47%

54%

76%

78%

78%

80%

88%

80%
44%

47%

49%

55%

34%

39%

38%

55%

59%

38%

Appendix A. Countries Represented In This Study

Air transportation



Water transportation


Country
No. of stocks


Country
No. of stocks
AUSTRALIA

3


AUSTRALIA

2

BELGIUM

1


BELGIUM

2

BRAZIL

3


CANADA

3

CANADA

6


CHINA

7

CHINA

2


DEMARK

10

FINLAND

1


FINLAND

1

FRANCE 

3


FRANCE

5

GERMANY

27


GERMANY

11

HONG KONG
3


GREECE

5

INDIA


2


HONG KONG
11

ITALY


1


INDIA


4

JAPAN

3


ITALY


1

KENYA

1


JAPAN

28

MALAYSIA

1


MALAYSIA

11

MEXICO

4


MEXICO

2

NETHERLAND
1


NETHERLAND
1

NEW ZEALAND
2


NORWAY

38

NORWAY

3


PHILIPPINES

2

RUSSIA

2


RUSSIA

6

SINGAPORE

5


SINGAPORE

12

SOUTH KOREA
1


SOUTH KOREA
5

SWEDEN

1


SWEDEN

9

SWITZERLAND
6


THAILAND

9

TAIWAN

2


TAIWAN

8

THAILAND

2


USA


26

USA


40





TOTAL

126


TOTAL

219

Appendix B. Local Stock Market Indices Used In This Study (International Sample)

Country

Index      



Datastream (DS) Code 
AUSTRALIA

ASX ALL ORDINARIES


ASXAIND

BELGIUM

BELGIAN EQUITIES WEIGHTED

BGEQUWT

BRAZIL

BRAZIL BOVESPA



BRBOVES

BRITAIN

FTSE ALL SHARE



FTALLSH

CANADA

TORONTO SE 300 COMPOSITE

TTOCOMP

CHINA 

SHANGHAI SE COMPOSITE

CHSCOMP

DEMARK

COPENHAGEN SE GENERAL

CHAGENI

FINLAND

HEX GENERAL



HEXINDX

FRANCE

FRANCE CAC 40



FRCAC40

GERMANY

DAX 30 PERFORMANCE


DAXINDX

GREECE

ATHENS SE GENERAL “E”

GRAGENP

HONG KONG
HANG SENG




HNGKNGI

INDIA


INDIA BSE 30 SENSITIVE


IBOMSEN

ITALY


MILAN MIBTEL



MIBTELI

JAPAN

NIKKEI 225 STOCK AVERAGE

JAPDOWA

KENYA

KENYA




NSEINDX

MALAYSIA

KUALA LUMPUR COMP. DS-CALC.
KLPCOMZ

MEXICO

MEXICO IPC BOLSA


MXIPC35

NETHERLAND
AMSTERDAM AEX (EOE)


AMSTEOE

NEW ZEALAND
NZSE ALL ORDINARIES


NZSEALL

NORWAY

OSLO EXCHANGE ALL SHARE

OSLOASH


PHILIPINES

PHILIPINES SE COMPOSITE

PSECOMP

RUSSIA

RUSSIAN RTS



RSRTSIN

SINGAPORE

SINGAPORE STRAITS TIMESNEW
SNGPORI

SOUTH KOREA
KOREAN SE COMPOSITE


KORCOMP



SPAIN


IBEX35




IBEX35I

SWEDEN

SWEDEN OMX



SWEDOMX

SWITZERLAND
SWISS MARKET



SWISSMI

TAIWAN

TAIWAN SE WEIGHTED


TAIWGHT

THAILAND

BANGKOK S.E.T.



BNGKSET

USA


S&P 500 COMPOSITE


S&PCOMP
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� In their footnote 17, Kavussanos and Marcoulis (1997) report a mean beta of 0.933 (0.891) when a multifactor model (the methodology of Fama and French, 1992) is applied to their sample of 28 water transportation stocks over the period January 1985-December 1994.  Neither of these is statistically different from unity at a conventional level.  The situation is, however, complicated by the fact that these 28 stocks include companies (e.g. energy) that are not pure water transportation companies.  In another study, Kavussanos and Marcoulis (2000), using a multifactor model and the Seemingly Unrelated Regression Method, estimated a mean beta of 0.9438 (statistically lower than unity) and 0.9471 (insignificantly different from unity) for a subset of 14 relatively pure water transportation stocks and 13 air transportation stocks, respectively, over the period July 1984 to June 1995.  Our discussion of K&M’s findings for the risk level of the two transport industries focuses on this latter sample. Our main source of reference is Kavussanos and Marcoulis (2001), the latest publication that covers several of their previous studies including Kavussanos and Marcoulis (1997, 1998, 2000).  


� The chosen methods in each study naturally depended on the purpose of the investigation.


� Fowler and Rorke (1983) argue that Dimson’s beta is incorrectly specified when the market returns are serially correlated. 


� Gong, Firth and Cullinane (2002) examine the sensitivity of beta estimates to different research designs for U.S. listed transportation securities, using both the original K&M sample and a re-specified sample which corrects the sample selection problems identified in K&M and which is considered more representative of the population of U.S. listed transportation securities.  Their conclusions are similar to those reached here.


� All results using the Dimson (1979) method are similar to those using the Scholes-Williams method and thus are not separately discussed.


� The SIC codes reported here are the primary SIC codes for the last reporting date on or before the starting date of data retrieval from CRSP.  An inspection of the financial reports for these firms revealed that shipping activities represented only a minor proportion of their operating revenues. Two probable exceptions are CSX Corp and American President which, despite their coding as holding companies (SIC 6711), are widely known as shipping companies or as having significant shipping operations.  On the other hand, Alexander and Balwin (SIC 4421), although often quoted as a water transport company, is heavily involved in properties development.  Its shipping operations are also rather restricted to the Hawaiian area rather than being international.  Inclusion of such observations tends to confound (and downward bias) the beta estimates.  The SIC code of some companies changed during the period examined. However, this does not alter the conclusion here.  


� A more thorough way of achieving representativeness would be to include all eligible industry stocks.  This is feasible given the small population and is the approach taken in Gong, Firth and Cullinane (2002).


� The Scholes-Williams adjustment for thin trading is applied mainly to daily returns data (since the thin trading problem is particularly serious with daily data) but, for completeness, it is also applied to monthly data and results reported for a comparison.  Theoretically, however, since monthly returns are basically aggregated daily returns, betas computed from monthly returns for thinly traded securities may also suffer from the same thin trading problem, albeit to a lesser degree. 





� The shipping sector represents an important segment of the Norwegian economy (about 25% of the total stock market capitalization), and given the status of Oslo as an international maritime centre, many of the world’s largest shipping firms have their stocks traded on the Oslo Stock Exchange.  As a result, the Oslo Shipping Index may reasonably be taken as a good proxy for the world shipping industry. A similar argument applies to the use of the S&P 500 Airlines Index as an adequate proxy for the world airlines industry, given the dominance of U.S. firms in the airlines industry (see Oum and Yu, 1998).  Note that the MSCI Air Transport Index and the MSCI Marine Index include firms (e.g. terminals) other than international shipping and air transport companies. This might introduce ‘noise’ into the resultant beta coefficients and they should be interpreted accordingly. 


� Kavussanos and Marcoulis (2001) use the value-weighted S&P 500 Composite Index as the market index.  In this part of the study, we also used the S&P 500 Composite Index in addition to the CRSP value weighted index.  Although this introduced some variations (not reported) in the beta estimate for individual stocks, the industry mean beta remains very close to (in some cases the same as) the results obtained using the CRSP value weighted index.  This is to be expected given the high correlation between the S&P 500 index and the CRSP index. Note that the S&P 500 Composite Index is used throughout for U.S. listed shares in the international sample.


� In another study, Kavussanos and Marcoulis (2000) using a multifactor model and the Seemingly Unrelated Regression Method estimated a mean beta of 0.9438 (statistically smaller than unity) and 0.9471 (insignificantly different from unity) for the U.S. water and air transportation stocks, respectively, for the period July 1985 to June 1995. They also note that the single-factor CAPM may overestimate the market beta, an obvious result if other relevant factors are omitted.





� For instance, these discrepancies might have been due to our assumption of international diversification on the part of investors.  Also see footnote 10.


� Daily return is not used here due to operational difficulties in collecting and estimating beta from daily returns over a long time period. In a related study, Gong, Firth and Cullinane (2002) found mixed evidence of the intervalling effect from using monthly versus daily returns.


� Subsequent work in Gong, Firth and Cullinane (2002) revealed that part of the reason for the relatively low beta levels for the high-risk shipping and airline industries lies with the sampling procedure; when only the most international of the industry firms (these are firms to which high business risks are often ascribed) were included, beta became much higher than documented here, although in some cases the choice of the market index and the choice of sample firms makes a difference in the qualitative conclusion regarding the industries’ beta risk level. 
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