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Abstract 

This paper investigates the forecasting ability of beta coefficients for 
individual securities and portfolios using time series data from the London Stock 
Exchange. Individual security beta estimates of one period are good predictors 
of the corresponding betas in the subsequent period, whereas portfolio beta 
estimates are found to be relatively predictable. The estimated betas can be 
improved by making use of different adjustment techniques and in the case of 
portfolios this improvement is greater when the portfolio size is increased. 
Adjustment methods can also be utilized in order to reduce the forecast errors 
associated with different risk classes. 

INTRODUCTION 

The Capital Asset Pricing Model (CAMP) developed by Sharpe (1964), 
Lintner (1965) and Mossin (1966) is a one-period linear model which highlights 
a cross - sectional equilibrium relationship between expected returns and systematic 
risk (the beta coefficient) for securities or portfolios. Empirical applications of 
the CAPM require that future beta values be predicted as accurately as possible, 

* The author is indebted to two anonymous referees for many helpful and valuable comments. 
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a requirement which is not essential to the theoretical development of the 
model1. 

It is common in practice to estimate historical betas by utilizing the market 
model (initially proposed by Sharpe (1965). The usefulness of an estimated beta 
for measuring the expected risk of a security or portfolio depends, therefore, upon 
its predictive ability (unless of cource beta changes in a deterministic fashion). 

The primary purpose of this paper is to examine the forecasting ability of 
the beta coefficient as well as to determine whether beta forecasts can be improved 
by employing the following three alternative adjustment procedures: first, the 
method developed by Blume (1975), second the Bayesian technique suggested by 
Vasicek (1973) and third the procedure used in the Security Risk Evaluation service 
by Merrill Lynch, Pierce, Fenner and Smith, Inc. (the latter was used in order 
to compare techniques suggested by the theory of finance with that used by a 
firm in practice). This investigation is performed for the following cases: 

(a) Where security and portfolio betas are used. 
-

(b) Where different security risk classes are utilized. 

It is also noted that no previous evidence has been published in the UK on 
the relationship between the predictive ability of security betas and beta risk 
classes. 

This study is organized as follows: The first section reviews briefly some 
previous work. The next section describes the data and the research methodology 
used, while the empirical results are presented in the third section. The fourth 
and final section, contains a summary of the paper. 

I. Previous studies 

Using U.S. monthly data Klemkosky and Martin (1975) produced evidence 
indicating that beta adjustment techniques are useful for improving security and 
portfolio beta forecasts. The utilization of a Bayesian method in particular 

1. (a) Similarly it can be argued for the Black (1972) version of the CAPM. 

(b) Roll (1977) pointed out that the CAPM cannot be tested, because the market portfolio is 
unobservable; despite this fact, the practical applications of an expected risk - return relationship which 
is based upon a market proxy requires the beta stationarity. 
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revealed that portfolio betas estimated in one period are highly predictable using 
the corresponding betas of the previous period. 

In another US study, Eubank and Zumwalt (1979) examined for different 
estimation - prediction period pairs the impact of beta adjustment procedures on 
security and portfolio beta forecasts for various risk classes. Their major finding 
was that beta adjustment techniques can be successful in reducing the forecast 
errors associated with the highest and lowest risk classes. This was specially 
notable for individual securities and shorter (ie 12 months) estimation and 
prediction periods. 

The study based on New Zealand weekly data by Emanuel (1980) used the 
beta adjustment methods (of Blume (1975) and Vasicek (1973)) and concluded that 
for small portfolios their beta coefficients of one period were good predictors of 
the corresponding betas in the subsequent period. 

The only previous work in this area on British data was carried out by 
Dimson and Marsh (1983). They investigated the stability of the beta of thin 
trading securities after using a method designed to avoid thin trading bias. The 
findings of this study indicated that the stability of individual securities betas was 
moderate, whereas portfolio betas were very stable (the portfolio beta stability 
was examined by using the transition matrices method, while the present study 
utilizes the mean square error technique). Also by employing two adjustment 
techniques (Blume (1975) and Vasicek (1973)) for the security beta coefficients 
their results showed improvements in beta forecasts. 

• 

II. The Data and Research Methodology 

This study uses firms from the London Stock Exchange for the following 
reasons: 

(a) To compare the results with previous studies conducted in USA. 

(b) Previous UK researchers have utilised in their analysis the systematic risk 
without taking into account the degree of predictability of the coefficient. 

The data used in this study was drawn from the London Share Price 
Database (LSPD)..The Returns File of the LSPD contains monthly log-returns 
(continuously compounded returns) of a majority of the ordinary shares that have 
been traded at the London Stock Exchange (LSE) since January 1955. To qualify 
for inclusion in the sample, a firm has initially to satisfy the following criterion: 
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Bayesian procedure achieved the largest reduction of the unadjusted MSE, while 
the MLPFS method produced the smallest. 

Taking together (a) and (b) above it can be inferred that beta adjusted 
techniques provide a better forecast for the systematic risk of individual securities 
than the unadjusted prediction method. This conclusion is in line with the results 
of Klemkosky and Martin (1975), Eubank and Zumwalt (1979), and Dimson and 
Marsh (1983). 

In Exhibit 3 the total MSEs and their components for different size portfolios 
are presented. The portfolios were constructed by listing the 200 securities in 
alphabetical order and assigning the first Ν-securities to the first portfolio of 
size N, the second Ν-securities to the second portfolio of size N, etc. As in the 
case of individual securities the total 15-year sample period was divided into three 
consecutive subperiods of equal length (60 monthly observations each). From 
Exhibit 3 the following observations can be made: 

(a) The grouping of securities into portfolios substantially reduces the MSE 
of the unadjusted betas, and this reduction increase as more securities are included 
in the portfolio. These results suggest that the forecasting ability of portfolio betas 
can be improved as portfolio size increase (this is nearly what would be expected 
theoretically; generally as portfolio size goes up, beta approaches 1 and hence 
forecasting is easier). The random disturbances constitute the largest parts of the 
total MSEs but they decrease in moving from the smaller to the larger portfolio. 

(b) The MSE is substantially reduced when beta adjusted techniques are 
utilized, this reduction increase with the portfolio size and it comes primarily from 
the random disturbance component of the total MSEs. Such a component 
decreases as one moves from the smaller to the larger portfolio, indicating a 
positive and increasing relationship between the correlation coefficient of the 
estimated and predicted betas and the portfolio size. The inefficiency and the bias 
terms of the MSEs also decrease as the portfolio size increases. Furthermore a 
comparison of the Bayesian and the Blume method in addition reveals that the 
former generally outperforms the latter. 

These findings indicate that portfolio beta forecasts can be improved when 
securities are grouped into portfolios and that the improvement is greater when 
portfolio size is increased. This evidence is similar to that of Klemkosky and 
Martin (1975), and Eubank and Zumwalt (1979). 





Β . M e a n S q u a r e E r r o r f o r A l t e r n a t i v e R i s k C l a s s e s 

In this section the relationships between different security risk classes and the 
MSEs are examined. In order to estimate the MSEs for alternative risk classes 
the betas of the first and third subperiod were ordered in accordance with the 
size of the second period betas; The 200 betas of each subperiod were then divided 
into quintiles and the MSEs were estimated for the lowest, middle, and highest 
quintiles. The results of Exhibit 4 give rise to the following observations: 

(a) The MSEs of the most risky group are always greater than those related 
to the least risky group; this suggests that the systematic risk of the so - called 
aggressive securities fluctuates through time more than that of the so-called 
defensive securities. The largest (smallest) difference between the MSEs of the 
lowest and highest quintiles occurred for the unadjusted (MLPFS) method. The 
MSEs of the middle risk class are lower than those of the other two classes, 
implying that betas near 1 can be forecasted better than higher or lower betas. 

(b) The utilization of the three different adjusted techniques produced 
significant reductions of the unadjusted betas MSEs's. The largest reduction 
occurred for the highest and lowest quintiles; for example the Bayesian procedure 
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reduced the total MSE of the unadjusted betas for the lower quintile by 46 per 
cent and for the higher by 53 per cent. In each case the random disturbance term 
represents the largest portion of the MSEs and increase in moving from the lowest 
to the highest risk class; for example when the Bayesian method is employed the 
random disturbance term for the lowest, middle, and highest quintile comprised 
93.3, 99.9, and 89 per cent, respectively, of the total MSE. A comparison between 
the random disturbance of the unadjusted betas with those of the adjusted betas 
reveals that the adjustment techniques did not affect considerably this component 
of the MSE. The smallest reduction of the random disturbance term occurred for 
the Bayesian procedure. As it was pointed out earlier the present study uses 
estimated rather than actual beta values, while the methodology employed assumes 
actual beta values. This implies that the extreme quintiles probably have the worst 
estimates of actual betas which in turn partially explains the large estimates of 
the random disturbance component. 

The efficiency component of the unadjusted betas also constitutes a large 
portion of the MSEs (for the lowest, middle, and highest quintile the efficiency 
component comprised 27, 26, and 36, respectively, of the total MSE). This 
component was substantially reduced when any of the three adjustment techniques 
were used. The adjustment methods are also useful for reducing the bias term 
of the unadjusted betas; the bias of the middle risk class is smaller than those 
of the other two classes since the betas which are close to 1 are more predictable 
(in the case of the Bayesian method the bias term equals to zero, indicating that 
the means of the estimated and predicted betas are equal). Lastly from Exhibit 
4 it can be noticed that the Bayesian approach produces a lower MSE than the 
Blume technique and that the MLPFS underperforms the other two adjusted 
methods, a result which was also reported earlier in the paper. 

These findings are very similar to the results presented by Eubank and 
Zumwalt (1979), although they found that Blume's method outperforms the 
Bayesian procedure. 

IV. Conclusions 

In this study the predictive ability of individual security and portfolio betas 
is examined by utilizing time series data from the LSE. Individual security beta 
estimates of one period are not good predictors of the corresponding betas in the 
subsequent period, while portfolio betas estimated in one period are relatively 
predictable using the corresponding betas of the previous period. The beta 
forecasts can be generally improved when beta adjustment techniques are used 



106 

and in the case of portfolios additional improvement can be obtained by increasing 
the portfolio size. Further evidence confirms that beta adjustment techniques are 
very effective in reducing the forecast errors associated with higher or lower 
security betas, but they are less effective for betas near the mean of one. 

Finally, by comparing the three different adjustment techniques it was 
observed that the Bayesian method outperforms the other two procedures, whereas 
the MLPFS approach underperforms the Bayesian and Blume techniques. 
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