Article #19 (Script)

This article re-examines whether beta explains cross-sectional variation in average returns over the post-1940 period as well as the longer post 1926 period.  It also examines whether B/M captures cross-sectional variation in average returns over a longer 1947-1987 period.

The findings of this paper shows that

· there is compensation for beta risk over 1941-1990 and even more so over 1927-1990

· firm size and B/M equity is at best weakly related to average stock returns

(all these will be shown in the tables later)

In this paper, Kothari, Shanken & Sloan obtained regression results based on annual betas for a variety of portfolio aggregation procedures:

(a) grouping on beta alone

(b) grouping on size alone

(c) taking intersection of independent beta or size groupings

(d) ranking first on beta and then on size within each beta group

(e) ranking first on size and then on beta

When portfolios are formed on beta or size alone, 20 equally weighted portfolios are formed every year.  For the remaining 3, 100 portfolios were formed.  We think that 100 portfolios should be formed instead of the 20 when grouping on beta or size alone – so that comparisons can be made between all grouping procedures.

Previous research has generally used monthly returns data in examining the risk-return relation.  However, in this article, annual returns are used.  3 reasons are:

1) CAPM does not provide explicit guidance on the choice of horizon in assessing whether beta explains cross-sectional variation in average returns

2) Beta estimates are biased due to trading frictions and non-synchronous trading

3) Although not understood by the authors, there appears to be a significant seasonal component to monthly returns. E.g. January effect

Firstly, lets have a look at table 1.  Portfolios are formed each year by ranking all stocks for which a beta estimates (pre-ranking beta) can be obtained using the CRSP monthly data on NYSE and AMEX stocks.

The pre-ranking betas for an individual stock is estimated by regressing 24 to 60 monthly portfolio returns.  Each year 20 equally weighted portfolios are formed.  Port 1 consists of the smallest 5% pre-ranking beta stocks & port 20 consists of  largest 5% pre-ranking beta stocks

The annual time-series of post-ranking annual returns on the beta-size-ranked portfolios are then used to reestimate the full-period post-ranking betas.  Post ranking betas are estimated for each portfolio by regressing portfolio returns on an equally- or value-weighted market average of annual returns.

As we can see from the table, over the entire period (Panel A), the post-ranking equally-weighted betas range from 0.44 (port 1) to 1.51 (port 19).  There is a spread of 1.07.  Similar dispersion are observed in Panel B.  

The value-weighted betas range from 0.73 (Port 1) to 2.44 (port 19).  There is a spread of 1.51.

The portfolio’s value-weighted betas are larger than the respective equally-weighted betas because the value-weighted index is dominated by relatively low volatility, large market-capitalisation stocks.

So, as we can see that there is a greater spread in the value-weighted betas and the 2 sets of betas are almost perfectly correlated explains the lower-level of the value-weighted risk premia and the effects of using different market index.

Futhermore, firm size is inversely related to beta.  Whereas the portfolio’s postranking returns are increasing in beta, consistent with a positive risk-return trade-off.

From Panel A 

· lowest average return of 12.4% (port 1) with the lowest postranking beta

· highest average return of 21.9% (port 17) w/ the 2nd highest postranking beta of 1.41

Moving on, the authors conducted cross-sectional regressions of monthly returns on beta and firm size for equally-weighted market index.  Each month, cross-sectional regression of portfolio returns on beta, size or beta and size:

Rpt = …….

Looking at Panel A for beta alone, the highest risk premium of 1.02% is obtained using size portfolios, while the lowest estimate of 0.54% is derived by sorting on past beta.

Beta-sorted portfolios have a weaker results when we examine the t-stats 

· 1.94 (beta-ranked)

· 3.91 (size-ranked)

Ranking that involve size appear to capture current information about firms that is missed by the ‘stale’ historical betas used in forming beta-ranked portfolio (remembering that the pre-ranking beta is estimated by regressing 24 to 60 monthly returns) However, regardless of the portfolio formation procedure, estimates of risk premia are significant across all groupings.

Panel B represents similar results from 1941-1990. Estimates of risk premia range from 0.36% (beta alone) to 0.76% (size ranked).  The lower risk premia reflected the lower volatility of this period.

When size alone is included in the cross-sectional regression, the (2 coefficient is generally negative.  Given the strong correlation between beta and size, the significance of beta and size is reduced when both are included in the regressions.

Beta continues to dominate size for size-ranked portfolios.  However, note that beta is measured with error and is fixed over the full period, size could be in part be proxying for variation in the true beta that is missed by the estimate.

In assessing the significance of the size effect, the implied deviations from the ‘beta-only’ model are not (2 time lawn of size.  Rather, it is (2 x residuals from an auxiliary cross-sectional regression of size on beta and a constant.  

As beta and size are strongly negatively correlated, the residuals are relatively small.  Thus, the estimated deviations never exceed 3% and average less than 1% across all our portfolios, whose average returns range from 8.1% to 38.2% p.a.

Furthermore, the cross-sectional correlations between the expected returns predicted by the beta-only and beta-size models range from 0.96 to 1.00 for the 5 grouping procedures.  Thus, even though size is significant, its contribution is not large either.

Summary

This section raises a number doubts to the Fama & French conclusion that B/M has a direct relationship to returns. In other words, high B/M leads to a high return.

The first thing that they did was to check for this positive relationship. After confirming that it exists, they then proposed a number of reasons as to why the result might be misleading. Reasons include a survivorship bias in the sample data, which was COMPUSTAT. And also the effect of period specific returns with respect to the level of B/M. They went ahead and tested these using different samples.

The first thing that they did was to check for the positive relationship b/w B/M and return. They took firms from NYSE-AMEX with data in CRSP and COMPUSTAT. Grouped them into 13 p/f according to their B/M ratio. And the results are presented in table 3. The groups are separated such that 1A and 1B has the lowest 5% of B/M each, while 10 A and 10B has the highest 5%. As you can see, the returns increase with B/M.

However, they believe the results are misleading. For two good reasons. Firstly, period specific returns. Looking at table 3 again, we see that returns are increasing with B/M. But, past returns is inversely related to B/M. With the highest B/M p/f earning a low 7.3% return during the past year. This implies that firms that overperformed the market, reduces their B/M as investors sit up and take notice. While firms that did badly, increased their B/M as investors reacted accordingly. 

The second reason, which they spent half the article explaining, is the selection bias effect.

The sample which was used to obtain the result was from COMPUSTAT, and COMPUSTAT suffers from selection bias because of two reasons.

Firstly, in 1978, COMPUSTAT decides to expand their database from 2700 firms to 6000 firms. They decide to compile the new firms data from five years before hand, which is 1973. Consider a firm that has substantial assets, but poor prospects in 1973. Its B/M will high reflecting its situation. If this firm goes down in the five years until 1978, it will not be included in COMPUSTAT. However, if the company improves and survives, it will be included.

Secondly, firms that experience uncertainty tend to delay the disclosure of their financial information to SEC and the Exchanges. If things turn out for the worse, these firms will be delisted, and their financial information during this distress period will be unavailable from COMPUSTAT. But again, if they make it, their financial information will continue to be recorded in COMPUSTAT.

To highlight this argument, it was observed that there were 6433 firms which were in CRSP, but excluded from COMPUSTAT. And in this group, 2009 firms eventually failed. This means that COMPUSTAT have disregarded a group of firms that had a 31% chance of failure.

So, the next thing to do is to try and prove this. This is done by observing the return of samples that doesn’t have survivorship bias and compare them to the one that has. Three samples are introduced. The original COMPUSTAT with 46021 firms, the all encompassing CRSP with 63581 firms and firms that are in the CRSP but excluded by COMPUSTAT, totaling 17568. Consistent with survivorship bias, the average return for COMPUSTAT firms was 15.8%, while for the CRSP-COMPUSTAT (or difference sample) firms, which consisted of a larger number of financially distressed firms, it was 13.9%. 

It can also be argued that firms of similar size on COMPUSTAT will earn a higher return, than firms on the difference sample. To test for this, each of the three samples were ranked using size into 12 twelve p/f. Results are shown in table 4. P/f 1A and 1B has the smallest 5% of market size, while p/f 10A and 10B has the largest 5% of market size. 

It is logical to assume that firms that are smaller have a higher probability of experiencing financial distress. And therefore, it is within the small firms that we expect survivorship bias to be most apparent. And as shown by table 4, p/f 1A and 1B in COMPUSTAT has a return that is about 10% more than p/f 1A and 1B in the difference sample. However, p/f of larger size also shows difference in returns favouring the COMPUSTAT sample.

To further test if it is selection bias in COMPUSTAT that is creating the positive B/M and return relationship, the controversial small firms returns difference that we looked at just now is analysed. The conclusion was that survivorship bias increased the small firms return in COMPUSTAT. So, to verify this, an excess returns time-series regression was done, with size and B/M included as variables. This regression was done using the three samples again. The results are in table 5. The coefficient of the intercept is insignificant in the COMPUSTAT and CRSP samples. While the coefficients for B/M and size are significant for the small firms. B/M becomes insignificant in the rest of the portfolios. In the difference sample, the intercept coefficient is marginally significant in the small firms, while B/M is very insignificant.

Although these results are not conclusive, it does support the survivorship bias argument.

The last thing they did was to introduce a totally different set of data to test for the B/M and return relationship. They chose S&P500. There were two important differences between S&P500 and COMPUSTAT. Firstly, it dates back to 1947. And secondly, S&P500 selects stocks according to industry representation and the adequacy of market activity. This has two implications. It could be bias against a B/M effect because the composition of shares in an industry and subsequently the portfolio can be changed within the year which the return is computed. But on the other hand, the higher chance of a high B/M firm performing badly, and dropped by the index introduces survivorship bias.

The exact methodology used with the COMPUSTAT data, was used to compute B/M and return using S&P500 industries. And the result is shown in table 6. This table shows a very different picture than using the COMPUSTAT data. The returns are not related to B/M. As can be seen, as B/M increases, returns does not actually show any trends.

The article also did a regression using average return on the logarithm of B/M, using both the S&P500 ad the COMPUSTAT. Table 7 shows the results. For S&P, the six different portfolios and time periods all showed that the B/M coefficient was insignificant. All of the t-stat was below 1.6. While for the regression results using COMPUSTAT, all six groups shows significance in the B/M coefficient. 

The reason given for the difference in the results was that S&P mostly consisted of medium to large sized firms, representing the appropriate industries. When a further regression was carried using 500 of the largest firms, the relationship between B/M and average return was lost. Once again, this implies that survivorship bias occurs in smaller sized portfolios.

In conclusion, this article supports CAPM in proving that beta is actually compensated. However, beta does not fully explain the deviations in the average returns. It is found that size explains return differences, but to a very small degree. And the effect of B/M on returns seems highly questionable.

