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1.  Introduction

The calculation of the cost of capital in Oftel (1995) refers to beta estimates based upon the last five years of monthly data:

“OXERA and LBS Risk Management (sic) Service estimates of BT’s equity Beta, using monthly data for the five year periods ending in May and June 1995 respectively, are 0.83 and 0.80.  These appear to be robust to the omission of the 1992 general election.”

In the previous paragraph, Oftel refers to the fact that the estimation of beta “varies depending on the time period over which it is measured and on whether monthly or daily share price information is used.”  Oftel further states that: “It can also be affected if ‘events’ produce major changes in Beta which violate the assumptions upon which the CAPM methodology is founded.”

The purpose of this note is to put the Oftel estimate of beta into context by examining the alternative estimates of beta that would have been available to it at the time.  In particular, OXERA is a strong advocate of the use of daily data.  Thus using OXERA as an authority for a beta estimate would normally involve the inclusion of an estimate based on daily data.

2.  Daily versus Monthly Data

The reason for using daily data rather than monthly data are that, as long as certain conditions are fulfilled, it gives a better estimate of the beta if the same time period is used for estimation.  The conditions necessary for the use of daily data are that the share involved is traded sufficiently frequently to make the daily data reliable.  These conditions are likely to be fulfilled for BT, so daily data may legitimately be used to examine BT’s beta.   

To do this, I obtained files of daily and monthly returns for BT and for the FTSE 100 index and FTA-All Share index from the London Business School Share Price Database (LSPD).  I used the FTSE index as well as the All-share index to avoid any possible effects of thin-trading in the index itself.

Table 1 shows estimates of BT’s share price beta based on monthly and daily data for two different periods.  The first is 1/7/90 to 30/6/95, the period corresponding to the beta estimate from the London Business School Risk Measurement Service (RMS) quoted by BT.   The second, 1985 to 30/6/95, uses the maximum amount of data available.  The effect on the accuracy of the estimates is shown by their standard errors.  The estimates based on daily data are between four and five times more accurate if a comparable period of data is used and the assumptions underlying the beta regressions are fulfilled.

In both cases and using both indices, the estimate based on daily data is much higher than that based on monthly data, and much higher than the estimate used by Oftel.  The estimate based on monthly data that is comparable to the RMS estimate of 0.80 is the value of 0.79 for the period 1990/95 based on the monthly FTA index.  The slight difference is caused by the Bayesian adjustment in the RMS estimate.

Using these data, we can formally test whether the true beta is equal to 0.80.  The daily data conclusively reject this hypothesis.  On the other hand, if we use the monthly data to test the hypothesis that the true beta is equal to the lowest daily estimate of 0.94, then we cannot reject that hypothesis.  Thus, if the statistical assumptions underlying the beta regressions are valid, the estimate based on daily data is much more plausible than that based on monthly data in this case. 



Table 1:  Estimates of BT’s Share Price Beta Based on 



Monthly and Daily Data.  Standard Errors in Parentheses.

Period


Monthly



Daily




FTSE

FTA


FTSE

FTA


90/95

0.85 (0.12)
0.79 (0.12)

0.94 (0.03)
1.03 (0.03)

85/95

0.83 (0.10)
0.78 (0.08)

0.94 (0.02)
0.99 (0.02)



3.  Different Periods of Estimation

Apart from improved accuracy of the forecast, another reason for using daily data is that it enables one to use more up-to-date data and obtain the same accuracy as a forecast based on monthly data.  If there is reason to believe that beta is changing over time, then the use of more recent data results in an improved forecast of the future beta.  Table 2 shows the result of using daily data for one year periods in the overall 1990/95 period used by Oftel.



Table 2:  Estimates of BT’s Share Price Beta Based on 





Daily Data for Different Periods





Period


Beta







FTSE

FTA





94/95

1.04

1.23





93/94

0.98

1.08





92/93

0.87

0.91





91/92

0.90

0.97





90/91

0.96

1.04

Table 2 shows that the estimates of beta using more recent data are even higher than the estimates using daily data for the entire period covered by the monthly estimates relied on by Oftel.  In the most recent period available at the time of the Oftel Consultative Document, the estimate of beta based on daily data is 1.04 or 1.23, depending on the index used, considerably higher than the estimate of 0.80 used by Oftel. 



Table 3:  RMS Estimates of BT’s Share Price Beta Based on 





Monthly Data for Different Periods





Date


Beta





October 95

0.83





July 95


0.80






April 95

0.91





January 95

0.92





October 94

0.95





July 94


0.94






April 94

0.96





January 94

0.92





Table 3 shows the effect of changing the period of estimation on the monthly estimates of beta.  The estimates shown are those produced by the RMS.  The table includes the estimate for the October 1995 RMS.  This was not available to Oftel at the time of its consultative document.  The estimate used by Oftel, 0.80, is the lowest estimate in the table.  Of the recent estimates produced by the RMS, all the recent estimates until July 1995 are of a similar order of magnitude to the estimates based on daily data shown in Tables 1 and 2.  This suggests that the estimate used by Oftel is not only lower than other estimates, but that the estimate is potentially being biased by some chance artefact of the particular period of monthly data used.

4.  Exclusion of Abnormal Events

The period of data relied on by Oftel for the estimation of beta includes the election of 9 April 1992.  Around this date, both the BT share price and the market behaved somewhat differently to normal.  The impact of this on the estimation of beta has been investigated by Oxera (Oxera (1994)).  Using daily data (their preferred methodology) they estimate the beta of BT including and excluding the election period.  Their results are that the beta is 0.99 including the election and 0.98 excluding the election.  Thus the omission of the election period does not have any significant impact on the estimation of the beta of BT.

5.  Conclusions

The estimate of beta used by Oftel, 0.80, is the lowest possible estimate using any plausible time period.  It is based on monthly data whereas estimates based on daily data are more accurate in this case and significantly higher.  Estimates based on daily data are preferred by one of the authorities on whom Oftel relies, Oxera.  Furthermore, the estimate used by Oftel is based on a period of data that looks somewhat anomalous in the sense that estimates for any other period are higher.  Thus the Oftel estimate appears to suffer from a significant downwards bias.
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