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1. Introduction

The purpose of this paper is to examine the stability and predictive abilities of the beta 
coefficients of individual equities in the Finnish stock market. As beta is widely used in 
several  areas of  finance, including risk management,  asset pricing and performance 
evaluation among others, it is important to understand its characteristics and find out 
whether its estimates can be trusted and utilized.

The questions this paper focuses on deal with  the forecasting aspects of  beta.  The 
stability of beta is a measure of its ability to predict future risk levels [Klemkosky and 
Maness 1978, 635] so we will  try to see if the betas of individual stocks are indeed 
stable and if so, what can be inferred from it. Also under examination is the correlation 
of beta and future returns, that is, the ability of beta to forecast future returns.

In addition to focusing on individual stocks, this topic could be approached by studying 
portfolios of stocks. But as conventional wisdom would have us believe, it is better to 
work  from the  ground  up  in  this  case.  That  is  to  say,  if  betas  of  individual  stocks 
possess  the  favorable  characteristics  discussed  above,  from  that  would  follow  that 
portfolio  betas,  or,  the  combinations  of  individual  betas,  would  also  have  those 
characteristics.  Because this is  not  necessarily  true vice versa,  this paper keeps its 
focus on  individual  stocks.  Also,  the  whole  time period of  the study as well  as the 
examination and realization periods of the empirical tests could be altered to extend the 
study, not to mention expanding the research into other markets. However, since the 
Bachelor’s thesis is limited in scale and scope, these considerations are not deemed 
necessary.
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The paper  is  structured  in  the  following  manner;  Chapter  2  reviews  some relevant 
theory, Chapter 3 presents the methodology employed while Chapter 4 describes the 
data used in the testing; these are brought together in Chapter 5 where the results are 
presented while Chapter 6 concludes the paper.
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imperfections e.g. taxes or transaction costs and (5) everyone has access to borrowing 
or  lending  with  the  risk-free  interest  rate.  [Sharpe  et.  al.  1999,  227-228]  These 
assumptions, however, are obviously unreasonable and do not hold in the real world, 
which is  why it  is  important  to test  whether  the implications of  the model are valid. 
[Blume 1971, 4] Later in this paper, a regression derived from the equation described 
above is used to estimate beta coefficients in the empirical tests of this paper.
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3.2 Beta as a predictor of future returns

The predictive ability of beta can be measured with a simple test of correlation. In this 
test, the beta of the estimation period PB is paired with the returns of the corresponding 
share over the next period and the Pearson correlation coefficient is calculated. [Levy 
(1), 62] The time periods examined are the same as for the tests of stability.
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4. Data

4.1 Base data

The share price data employed in this paper are daily price notations of Finnish shares. 
The  data  has  been  provided  by  the  department  of  finance  of  the  Lappeenranta 
University  of  Technology.  The  data  was  modified  to  account  for  stock  splits  and 
currency conversions for the relevant shares so that  the data would be uniform and 
consistent.

The Helsinki stock exchange portfolio index (HEX portfolioindeksi) has been chosen to 
act as the surrogate for the market portfolio. The index is a cap-type index, meaning 
that the effect of single stocks on the whole index has been limited. This choice was 
made mainly to counteract and eliminate the relatively massive effect Nokia has played 
on the Finnish stock market during the examination period. The index was gathered 
using DataStream.

The 3-month Helibor, and later the 3-month Euribor interest rate notations act as the 
risk-free rate in this study. This was also compiled with DataStream.

The time period chosen is from 1st January 1995 to 31st December 2000. This six year 
period was divided into six individual years and three non-overlapping two-year periods. 
This yielded five pairs of single years as well as two pairs of the two-year periods.
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The excess returns of the market and the stocks seem to correlate quite well with one another 
with the exception of 1998 where the average market return is positive and the average stock 
return is negative. The average market return sees its highest and lowest values in 1999 and 
2000 at 1.01 % and -0.51 % respectively. For stock returns, the values are 0.85 % in 1996 and 
-0.51 % in 1995.

Avg. excess Avg. excess
Period No. of stocks  market return stock return
1995 vs. 61 -0.20 % -0.51 %

1996   
1996 vs. 69 0.51 % 0.85 %

1997   
1997 vs. 66 0.51 % 0.40 %

1998   
1998 vs. 53 0.29 % -0.05 %

1999   
1999 vs. 74 1.01 % 0.52 %

2000 -0.51 % -0.33 %
95 - 96 vs. 46 0.16 % 0.15 %

97 - 98   
97 - 98 vs. 30 0.40 % 0.24 %

99 - 00 0.25 % 0.12 %
Table 1 Number of stocks and average weekly excess

market and stock returns for each period

The most glaring detail with this data is the drastic drop in both the market returns and 
the stock returns from 1999 to 2000 as well as the sharp increase in both from 1995 to 
1996.
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5. Results

5.1 Beta estimates

Averages  of  the  estimated  beta  coefficients  are  gathered  into  Table  2  below.  All 
regressions in this study were run with SPSS. The first thing worth noting is the low 
average values of betas across the whole time period. Ideally, the average beta of any 
group of shares should be close to one, the value of the market beta, but here some 
averages are far off that figure, some by more than 0.5 no less. This could mean that 
the used surrogate for the market is not a good one. 

Period No. of shares Average PB Average AB
1995 vs. 61 0.645 0.4641996
1996 vs. 69 0.458 0.7971997
1997 vs. 66 0.790 0.7641998
1998 vs. 53 0.856 0.5591999
1999 vs. 74 0.607 0.6092000

95 - 96 vs. 46 0.726 0.81897 - 98
97 - 98 vs. 30 0.945 0.41099 - 00

Table 2 Number of shares and average betas

The  regressions  that  yielded  these  values  for  beta  were,  for  the  clear  majority, 
significant. The single-year periods had more issues with significance, especially with 
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stocks that had lower betas. The shares that had insignificant betas were different each 
year therefore excluding the insignificant betas from testing would have reduced the 
number of shares too much. 

5.2 Mean square error

Table 3 presents the results of the mean square error test. Also listed are the square 
root and the three components of the mean square error.  The square root measures 
the same difference in betas in the same units as the realizations of beta. [Mincer and 
Zarnowitz  1969,  8]  The  three  components  are  listed  as  a  percentage  of  the  mean 
square error. 

Of the one-year periods, 1997 vs. 1998 has the lowest mean square error at 0.216, or, 
0.465 in terms of units of beta, which is still quite high. It means that, on average, the 
forecast of beta calculated from the previous period is almost half a unit of beta off. The 
component variables indicate that this is mainly due to the inefficiency of the mean 
square error and other random errors.

The bias component varies wildly which is to be expected when looking at the average 
betas from Table 2. From this can be said that betas for the whole examined time period 
are not stable, even though some years show little to no change in betas. Compared to 
the bias component, the inefficiency component is relatively stable, ranging from 52 
percent in the first pair of the one-year periods to just 11 percent in the first pair of the 
two-year  periods.  This  would  suggest  a  general  tendency  for  mean  regression. 
[Klemkosky  and  Maness  1978,  636;  Blume  1975,  794-795]  The  random  error 
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component is the dominant component in all but two of all the periods, 1995 vs. 1996 
and 97 – 98 vs. 99 – 00. 

Square root Random
Period MSE of MSE Bias Inefficiency error

1995 vs. 0.483 0.695 6.7 % 51.9 % 41.4 %1996
1996 vs. 0.413 0.642 31.3 % 16.6 % 52.1 %1997
1997 vs. 0.216 0.465 0.3 % 25.8 % 73.9 %1998
1998 vs. 0.328 0.573 26.6 % 14.7 % 58.6 %1999
1999 vs. 0.610 0.781 0.0 % 42.5 % 57.5 %2000

95 - 96 vs. 0.158 0.397 5.2 % 10.9 % 83.9 %97 - 98
97 - 98 vs. 0.304 0.552 60.6 % 18.9 % 20.5 %99 - 00

Table 3 Mean square error, its square root and components

5.3 Rank order correlation

The calculated rank order correlation coefficients are reported in Table 4 below. With 
the exception of the first period of 1995 vs. 1996, all of the correlation coefficients are 
significant at a high level. The significant values range from 0.3 to almost 0.6 with no 
distinctive differences between the values of the pairs of one-year periods and those of 
the pairs of two-year periods. Given that values close to one would be necessary for the 
betas to be stationary, the values indicate that betas are not stationary over time, that is, 
their values tend to change significantly.
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These  results  that  indicate  non-stationarity  can  be  thought  to  make  sense,  since 
economic variables rarely, if never, stay constant over time. However the values would 
seem to be a little low even for individual securities, which more than likely has a lot to 
do with the short estimation period. [Blume 1971, 6-7; Levy 1971, 57]

Period 1995 vs. 1996 vs. 1997 vs. 1998 vs. 1999 vs. 95 - 96 vs. 97 - 98 vs.
1996 1997 1998 1999 2000 97 - 98 99 - 00

Correlation 0.135 0.314** 0.473** 0.503** 0.587** 0.482** 0.425*coefficient

Significance 0.300 0.009 0.000 0.000 0.000 0.001 0.019
Table 4 Spearman's rank order correlation coefficients

** Significant at the 0.01 level
* Significant at the 0.05 level

5.4 Predictive ability

The Pearson  correlation  coefficients  were  calculated  with  SPSS using  the  average  weekly 
excess returns as they gave the most significant results. These results are presented in Table 5.

Average Correlation
Period for PB Average PB Period for returns weekly return coefficient Significance

1995 0.645 1996 0.85 % 0.074 0.570
1996 0.458 1997 0.40 % -0.028 0.821
1997 0.790 1998 -0.05 % 0.320 0.009**
1998 0.856 1999 0.52 % 0.340 0.013*
1999 0.607 2000 -0.33 % -0.193 0.099
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1995 - 1996 0.726 1997 - 1998 0.11 % 0.024 0.872
1997 - 1998 0.945 1999 - 2000 0.12 % 0.375 0.041*

Table 5 Correlation coefficients and significance
* Significant at the 0.05 level
** Significant at the 0.01 level

Only two of the pairs of one-year periods and the latter pair of two-year periods had 
significant  correlations between betas  and returns of  individual  stocks,  while  one is 
relatively close to significance and the others far from it. The correlation coefficients are 
also rather low, suggesting that betas, while positively correlated with the returns of the 
next period, do not explain or predict them very well.

These results are quite similar to those found by Levy [Levy 1974, 62] who used a far 
larger sample of stocks with a similar time span. Thus it can be said that betas are not 
good predictors of future returns.
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6. Conclusion

This paper has provided a brief examination of the of various characteristics of beta 
coefficients of individual stocks in the Finnish stock market for the time period from 1st 

January 1995 to 31st December 2000. Although slight  statistical issues, arising most 
likely from the choice of the surrogate for the market index and relatively small sample 
sizes, resulted, for example, in generally low estimates for beta, certain conclusions can 
be deduced regarding the questions posed in the introduction.

As a predictor of future risk levels, the estimated betas were found to be unstable and 
generally possessing a tendency for mean regression. The betas also exhibited quite a 
bit of nonstationarity,  meaning that their values tended to change through the years. 
These  results  quite  clearly  indicate  that  betas  estimated  using  one  or  two-year 
estimation periods are not altogether conducive to estimating future risk levels.

Similarly,  the estimated betas were not good estimates of  future returns either. The 
correlation of beta to future returns was, at best, slight and often not even statistically 
significant, although this was also most likely a byproduct of the small sample size for 
each year. However, as similar results from previous studies have shown, predicting 
future returns of individual stocks with their historical betas is in general not reliable. 
Thus, for the rejection of the predictive ability of beta, some proof was offered.

To  help  improve  on  the  results  of  this  paper,  some  different  approaches  could  be 
considered as discussed in the opening chapter. The most helpful modification would 
most  likely  be  extending  the  whole  time  period  under  examination  as  well  as  the 

19



individual estimation and realization periods for betas and returns. It is possible however 
that  this  would  worsen the issue of  the relatively  small  sample of  stocks suited for 
research,  even  though extending the time period further into the 21st century would 
mitigate  this  problem.  This  would  be  an  even  larger  issue  if  one decided  to  study 
portfolios of shares instead of individual shares, which would otherwise likely greatly 
improve the estimates of betas by diversifying away the unsystematic risk inherent to 
individual stocks.  
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