Chapter 5





Size Effect Explanations





5.1. Introduction



There are different explanations of the Size Effect in the literature and many of them have been reviewed in Chapter 3. The task here is to examine the sample used in this investigation in relation to the returns of the size portfolios between 1985-1995. The return series used in the previous chapter are returns of the different size portfolios, which do not bear much relationship to the individual companies' return series. In this sense these series are artificial. Our guesses are that size portfolios have to exhibit a certain degree of stability of composition throughout different years. Here we are interested in whether applying the strategy described at length in Chapter 4 requires a substantial portfolio rebalancing on a year-to-year basis or whether the portfolios' composition is relatively stable. If a substantial rebalancing is required each year, this may lead to heavy transactional costs and thus reduce profits to a meaningless level. As the literature on size portfolios' composition dynamics is scarce, the findings of Chan and Chen (1991) are of great importance. Chan and Chen categorise the firms in the smallest and largest quintiles by how they enter these quintiles over the 30 years' sample period from 1956 to 1985. Based on the most recent entry, the firms are categorised according to when and how they entered the size quintile (by falling, rising, or being listed into).  The most revealing statistics from the bottom quintile is that about 66% of the firms have fallen from the higher quintiles and only 19.8% have been in it over the past 10 years. In contrast, for the top size quintile only about 41% of the firms have gone up from lower quintiles and 51% of the firms have been in it over the past 10 years. These figures obviously led� Chan and Chen (1991) to the conclusion that: 



'...most firms in the bottom quintile do not tend to stay there for a long time.' (p.1469).



As for the newly listed firms, 14% are listed into the smallest and 8% into the largest quintile over the last 10 years.



Hence, the first objective of this chapter is to investigate the year-to-year change of the portfolios' composition in relation to the overreaction hypothesis. The idea is to see if there are assets entering a size portfolio, staying in it for a year and leaving it the following year. If that is the case, the next question would be: Is there a difference in the pattern of overreaction for the small and large size portfolios?



The second aim is to investigate the impact of New Issues on the Size Effect. The Initial Public Offer (IPO) anomaly concerns the low return performance of IPOs in the first 3 or 5 years after going public. Ritter (1991) performs an investigation of the IPOs anomaly from 1975 to 1984 on the NYSE and finds the average holding period return of IPOs common stock is 34.4% in the 3 years after going public, where the holding period return is measured from the closing market price on the first day of public trading to the market price on the 3 year anniversary. The control sample, matched by industry and market value, produces an average total return of 61.86% over the same 3 year holding period. This is what Ritter calls the long-run underperformance. In addition to this anomaly, numerous studies have documented the so called short-run underpricing phenomenon, where measured from the offering price to the market price at the end of the first day of trading, IPOs produce an average initial return that has been estimated at 16.4%.  It has always been a mystery why IPOs are priced in a manner that results in such large positive initial returns. According to Ritter, the offering price is not too low; it is the first aftermarket price that is too high. 



Loughran and Ritter (1995) find that companies issuing stock during 1970 to 1990 had an average annual return of only 5% during the five years after an IPO and only 7% for the firms conducting a seasoned equity offering (SEO).



Thus, the first Hypothesis (IPO 1) is that IPO firms do not perform well in the first few years after going public. After this period the market readjusts its view and prices rebound, possibly above the fundamentals. The second Hypothesis (IPO 2) is that most of the IPO firms enter and stay for a period of 3 to 5 years in the smallest size deciles.



The Small Size Anomaly may relate to the Initial Public Offerings Anomaly. As the returns of the size portfolios include firms' returns after three calendar years from the year when they were listed for the first time, our size portfolio return series do not account for the possible IPOs underperformance. After the IPOs firms are included in the size portfolios, e.g. after the third year, their returns may rebound if the smaller size portfolios are populated with more IPOs that may contribute to the higher returns. This research has no intention of focusing on the IPOs anomaly at the LSE for various reasons. Firstly, the procedure established in the previous investigations of coupling one IPO firm to one non-IPO firm by size and industry is an arbitrary procedure. Secondly, the cross-section test performed by Loughran and Ritter (1995) separates the size and IPOs anomalies, rather than associating them, which is the aim here.



Smaller firms may have bigger stock market entry barriers compared to larger firms because:

- the company is relatively unknown;

- the company is small, and will be vulnerable to the greater specific risk associated with small firm performance;

- the size of the issue involved may mean that the amount of shares on offer is so small as to inhibit economic investment by institutional investors;

- scale economies involved in the purchase and sale of securities imply minimum levels of transaction for funds managers, which may amount to a large percentage of a small issue;



Under such circumstances, one way of ensuring full subscription is by offering the purchaser a price incentive in the form of an introductory discount, setting the issue price of the new share below what is the equilibrium expected in normal trading. Any such discount enables new shareholders to purchase a share in the profits at a preferential price compared with the intrinsic value to existing shareholders.



Further, the possibilities of association between size, firms’ gearing and Book-to-Market (BTM) value are examined. Last, but not least, this chapter inspects the differences in the Bid-Ask spread, Dividend Yield and the Volume-Price pattern of the smallest and largest deciles, portfolio 1 and portfolio 10.



5.2. Estimation of the overreaction patterns, IPOs and transaction cost.



5.2.1. Size Portfolios' Composition Dynamics as an Indicator of Overeaction Patterns.



As we have already documented that the most significant difference across the size portfolios' returns is between the smallest market capitalisation, portfolio 1, and the largest market capitalisation, portfolio 10, the analysis hereafter is carried out on these portfolios only.



Starting from 1985, for each year, portfolio 1 and portfolio 10 firms' composition is broken down into the following items:

 In-coming firms:

These assets are tracked from their history a year ago, and consist of:

1. New Issue Firms (IPOs). These are the firms which have been floated between three and four calendar years before becoming eligible for inclusion in any of the size portfolios, a restriction imposed by the portfolios formation procedure (see Table 5.1.).

2. Firms coming from other size portfolios.

3. Firms that were in the portfolio already.

Out-going firms:

Each firm movement from portfolio 1 and portfolio 10 is tracked one year after the portfolio is formed. Out-going firms then consist of:

1. Firms going to other size portfolios.

2. Firms staying in.

The items listed above provide a full picture and balance of the formation of portfolio 1 and portfolio 10, although there are some allowances made for firms that are not included in the sample for some years under the item 'deviation'.



�



Table 5.1.

Portfolio's 1 composition on year-by-year basis. 

For each year of the period 1985-1995, firms that compose portfolio 1 are tracked by where they were a year ago and where they went the year after. The possible sources are other size portfolios, firms staying in the same portfolio (Pf.1) and firms which enter for the first time. Deviation denotes firms which do not participate in the sample for the relevant period, and thus their whereabouts remain unknown. As for the year 1985, which is the first year of the portfolio formation, all firms are counted as new entrants.   



PORTFOLIO 1����1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995���84�85�85�87�86�88�87�89�88�90�89�91�90�92�91�93�92�94�93�95�94����was ��was ��was ��was ��was ��was ��was ��was ��was ��was ��was ����in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to��New ������������������������comer�30��2��8��3��5��6��9��6��3��4��1���pf1��25�25�20�20�23�23�25�25�27�27�29�29�27�27�32�32�34�34�26�26���pf2�N.A.�4�5�7�1�2�6�7�3�6�6�7�3�13�7�10�10�12�7�19�14���pf3�N.A.�0�0�3�0�1�1�1�1�2�0�1�1�0�1�0�3�2�2�4�6���pf4�N.A.�0�0�0�0�1�0�0�1�1�0�0�0�0�0�0�0�0�2�0�1���pf5�N.A.�1�0�0�0�0�1�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf6�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�1�0�0�0�0�0�0���pf7�N.A.�0�0�0�0�1�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf8�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf9�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf10�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���Total��30�32�30�29�28�34�33�35�36�39�37�42�40�42�42�48�48�49�49�48���deviation���0�2�0�1�1�2�1�0�0�2�0�2�2�2�0�0�1�1�1���

�

Table 5.1 indicates the mobility of the firms that form portfolio 1 for each year of the period 1985-1995. Thus, for the first year of portfolio formation, 1985, all firms are new comers from 1984, as their previous portfolio status is unknown. At the end of 1985, however, 25 out of 30 firms are available for inclusion in portfolio 1 for 1986, whereas 4 move to portfolio 2 and 1 to portfolio 5. If the portfolio 1 formation is looked at in 1986, then the composition consists of 25 firms that stayed in portfolio 1 from 1985, plus 5 that were in portfolio 2 in 1985, and 2 new comers, i.e., firms that are listed at least 3 calendar years before 1986, as set in the criteria for firms' inclusion. The row 'deviation' shows firms that are not included in a portfolio for either the previous or following year. These firms are not included for some years because they show extreme Market-To-Book and Borrowing ratios' values. As the row 'deviation' shows, their number is relatively small, and for some years it is zero.



As Table 5.1. reveals, portfolio 1’s main entrants come and go chiefly from and to portfolio 2. Portfolio 3 also maintains a regular presence, supplying and accommodating a marginal number of firms to and from portfolio 1. There is also a small number of firms that move between portfolio 1 and portfolio 4 and higher. In general, the firms that enter portfolio 1 come from either the previous year portfolio 1, or from higher portfolios. The firms that come from the higher portfolios are those that have experienced a reduction in their market value during the year before their inclusion in portfolio 1. On the other hand, the firms that leave portfolio 1 move to higher portfolios, and therefore experience an increase in their market value during the year of their stay in portfolio 1. Therefore, the portfolio 1 formation strategy seems to capture, inter alia, firms that have experienced a price fall, and than regained their value while in portfolio 1.



A similar analysis� is carried out on the composition of portfolio 10 and presented in Table 5.2.  As Table 5.2. shows, the movement of the firms to and from portfolio 10 is almost a mirror image of the portfolio 1 movement of firms, although on a smaller scale; roughly 10 percent of portfolio 10’s firms have been in portfolio 9 in the previous year and subsequently increased their value. The same percentage leave portfolio 10 to portfolio 9. Thus, a reverse of the conclusion made for portfolio 1 seems to apply to portfolio 10. The portfolio 10 formation strategy appears to capture, inter alia, firms that have experienced a price rise and then a decrease in their value while in portfolio 10.

�

Table 5.2.

Portfolio's 10 composition on year-by-year basis. 



PORTFOLIO 10����1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995���84�85�85�87�86�88�87�89�88�90�89�91�90�92�91�93�92�94�93�95�94����was ��was ��was ��was ��Was ��was ��was ��was ��was ��was ��was ����in�to�in�to�in�to�in�to�In�to�in�to�in�to�in�to�in�to�in�to�in�to��New ������������������������comer�30��1����2��0��1��3��2��1��1��3���pf1��0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf2�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf3�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf4�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf5�N.A.�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�1�0�0���pf6�N.A.�0�0�1�1�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf7�N.A.�0�1�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf8�N.A.�0�0�1�0�0�1�0�0�0�0�0�0�0�0�0�0�0�0�0�0���pf9�N.A.�4�2�3�4�4�5�1�4�1�4�3�4�4�4�1�3�4�4�2�3���pf10�N.A.�26�26�25�25�26�26�33�33�35�35�36�36�39�39�44�42�42�42�44�44�����30�30�30�30�30�34�34�37�36�40�39�43�43�45�45�46�46�48�46�50���deviation��0�0�0�0�0�0�0�0�1�0�1�0�0�0�0�0�0�0�2�0���

Note: For each year of the period 1985-1995, firms that compose portfolio 10 are tracked where they were a year ago and where they went the year after. The possible sources are other size portfolios, firms staying in the same portfolio (Pf.10) and Newcomers which enter for the first time. Deviation denotes firms which do not participate in the sample for the relevant period, and thus their whereabouts remain unknown. As for the year 1985, which is the first year of the portfolio formation, all firms are counted as new entrants.   



�5.2.2. Size, IPOs, Transitory asset returns and longer horizon Range Factor



Tables 5.1 and 5.2 also provide a comparison of the number of newcomers in portfolios 1 and 10. The newcomer rows exhibit a large difference in the number of the firms entering portfolio 1 and 10, after the third calendar year of their listing. Portfolio 1 has accommodated 47 New Issue firms, whereas portfolio 10 has accommodated only 14. That implies that a typical firm enters the market in the lowest band of market capitalisation. The years in which portfolio 10 has a relatively high number of New Issue firms are 1991 (3 firms) and 1995 (3 firms), which may relate to the floating of big publicly owned firms, such as utilities, in 1987 and 1991. In 1987, for example, these firms are ROLLS ROYCE, EUROTUNNEL UNITS, and BAA.  Thus the hypothesis, that most of the IPOs firms enter the small size decile, seems to be confirmed.



The fact of the matter, however, is what the contribution of the transitory and the New Issue firms is. Tables 5.1 and 5.2 provide some insight into what we may expect from the transitory firms. But first, a definition of a 'transitory' firm must be given. A transitory firm, in the context of Tables 5.1 and 5.2, is a firm that enters portfolios 1 or 10 from the pool of other portfolios, stays in the portfolios for a year and then leaves.



In the case of portfolio 1, a transitory firm is one which has devalued first, and then has revalued while in portfolio 1. This definition reverses for portfolio 10. Thus, one might expect that some of the four firms that entered portfolio 1 from portfolio 2 in 1985 will have gone back to portfolio 2 in 1986. If that is the case, the main reason should be the subsequent decrease and increase in the firms' value, although portfolios' changing boundaries on a yearly basis cannot be ruled out.



Table 5.3 attempts to quantify the Transitory and New Issue effects on gross returns. Table 5.3 also gives a general impression of the stability of the portfolio 1 and 10 composition by estimating the so-called 'RANGE FACTOR'. The information needed for the estimation of the range factor is drawn from Tables 5.1 and 5.2. The RANGE FACTOR shows the average weighted distance of the firms entering and leaving a portfolio relative to the portfolios' position. The Range Factor is calculated by applying the following formulas:





�  , for the firms entering portfolio 1



� , for the firms leaving portfolio 1



� , for the firms entering portfolio 10



�,  for the firms leaving portfolio 10



�, � - Range Factor for portfolio 1 and 10.

� - Distant portfolio, originating/accommodating a firm that enters/leaves portfolio 1 or 10.

�- Number of firms leaving to a distant portfolio.

�, � - Total number of firms, members of portfolio 1 and 10 for a given year.



For instance, Table 5.3 shows a Range Factor of 0.433 for portfolio 1 for 1986, which applies to the firms that leave portfolio 1. This Range Factor is estimated by using the above formula and data from Table 5.1;

 0.433=[(2-1).7+(3-1)]/30



The Range Factor gives a rough idea of the changes in the portfolio's composition; by comparing the range factor for portfolio 1 and portfolio 10 it is obvious that portfolio 1 has a more volatile composition.



Table 5.3 also provides information on the returns of New Issue firms that enter portfolio 1 and 10. As is seen, this return does not explain the return differences between the high and low capitalisation portfolios. Returns on new issues are rather lower than the gross return of portfolio 1. It may be the case that the New Issue firms' return increases only after the fifth year from their listing. Thus the hypothesis of higher returns of the New Issue firms in their fourth year does not seem viable, despite the proved validity that higher number New Issue firms populate portfolio 1.



The estimated return on transitory firms relates to the Range Factor, but the number of transitory firms is always less than the firms used for the estimation of the Range Factor, as not all firms that enter the portfolios stay for just a year and then leave (as the transitory firms do).



For portfolio 1, the return on the transitory firms, appears to be (except for 1986) higher than the portfolio 1 gross return. The return on the transitory firms of portfolio 10 appears to be less than the gross return and for many years is negative.

�



Table 5.3.

Portfolios' 1 and 10 Range Factor, Yearly Return, Return on New Issue, Return on Transitory Firms and Net of Transitory Return



�1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995���84�85�85�87�86�88�87�89�88�90�89�91�90�92�91�93�92�94�93�95�94����was ��was ��was ��was ��was ��was ��was ��was ��was ��was ��was ����in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to�in�to��PORTFOLIO 1���RANGE FACTOR���0.267�0.167�0.433�0.034�0.464�0.400�0.273�0.267�0.361�0.182�0.243�0.152�0.325�0.389�0.238�0.356�0.333�0.378�0.551�0.617���Pf1 Yearly Return��0.042�0.052�0.035�0.026�0.006�-0.006�0.040�0.018�0.073�0.030�0.023��Ret. on the New Issue���0.002�0.037�0.020�0.008�0.004�0.023�-0.011�0.040�0.028���Ret. on Transitory Firms���0.048��0.032�0.015�0.003�0.056�0.060�0.096�0.038���Net Transitory���0.053�0.035�0.026�0.005�-0.007�0.039�0.015�0.070�0.029���PORTFOLIO 10��RANGE FACTOR���0.133�0.172�0.300�0.267�0.133�0.219�0.029�0.108�0.028�0.103�0.077�0.100�0.093�0.093�0.022�0.067�0.087�0.191�0.043�0.064���Pf10 Yearly Return��0.0163�0.015�0.003�0.010�0.024�-0.003�0.009�0.015�0.010�-0.002�0.008��Ret. on the New Issue���0.023�0.000�0.017�0.000�0.007�0.008�0.023�0.013�0.008���Ret. on Transitory Firms���-0.005�0.000�-0.024�0.000�0.000�-0.070�-0.028�0.006�-0.014���Net Transitory���0.179�0.003�0.011�0.024�-0.003�0.010�0.016�0.010�-0.002���

Note: Table 5.3 derives from Table 5.1 and Table 5.2. The range factor is a measure of how remote on average the firms composing a portfolio were prior (after) the portfolio was formed and thus it is a weighted average; If all firms stay in the same portfolio and there no new entrants, then the Range factor will be zero. For portfolio 1, the value of the Range factor denotes how many portfolios on average the existing current year firms are demoted compared to a year ago, and how many portfolios are promoted a year after. For portfolio 10 that meaning reverses. Yearly Return is an average 12-month return of a size portfolio. Return on the New Issue is the average return on the firms that enter a portfolio for the first time, e.g., after the third calendar year from the date of their flotation. Return on Transitory firms is the return of those firms which enter portfolio 1 or 10 and leave in the subsequent year. Net Transitory is the return of a size portfolio if the transitory firms are ignored.

�The next step is to see what the impact of the transitory firms' return is on the gross return. To do so, the yearly return is readjusted by excluding the effect of the transitory firms' return. As a result, the portfolio 1 return net of transitory firms is reduced for six of the nine years, is unchanged for two years, and increased for one year. For portfolio 10 the net of transitory firm return increases for five of the nine years and remains unchanged for the remaining four years.



The changes are in the expected directions and the impact of the transitory firm return should not be underestimated. In this example, the limited transitory effect is due to the restricted number of transitory firms defined under the established criteria. Thus the approach used here for estimation of the transitory effect may represent only a fraction of the total transitory effect, and if longer horizons are considered the effect may be significantly higher. If the price reversals terminology is adopted, then the transitory firms definition will be those firms whose prices drop/overshoot disproportionally to the overall market and then regain/lose their value within a year. There are firms that reverse over horizons longer than a year, which is why the transitory effect may constitute only a portion of the total reversal effect.



The initial idea for a full analysis of price reversals was to account for all firms that enter and leave a portfolio in a particular year, rather than the transitory firms only. This was deemed unfair because, amongst the firms that leave portfolio 1 for instance, there may exist genuinely fast growing firms. 



The higher return of the smaller firms can be looked at by considering longer horizons of price reversals. Thus, for the period from 1986 to 1994, portfolio 1 is entered by 62 firms coming from higher portfolios and by 46 new entrants. Only 29 of the 62 firms are transitory, i.e., enter and leave portfolio 1 within a year. This implies that the 33 remaining firms stay in portfolio 1 for more than a year, before leaving to larger size portfolios. Portfolio 10 exhibits lower transitory behaviour; 37 firms enter from lower capitalisation deciles, only 8 of which are 1-year-transitory firms.



Therefore, for a full analysis of the price reversal effect, longer horizons should be considered. The Range Factor is estimated for each year between 1985-1995 for all years backwards and forwards. The formula is slightly modified to that used in Table 5.3, as the absolute values 1 and 10 are ignored. The results for portfolio 1 and 10 are exhibited in Table 5.4 and Table 5.5 respectively.

 

Table 5.4.



Portfolio 1’s Range Factor based on various formation years and time spans



The Range Factor shows the average portfolio value prior to and after a given year of the firms which form the first decile (portfolio 1) in that year; The value of  '1' along the diagonal corresponds vertically to the year in which the firms were categorised as portfolio 1 by their market value. Across values show the average portfolio value for given years in the past or in the future for the same firms that were in portfolio 1.



PERIOD OF FORMATION��WAS IN                PORTFOLIO 1           WENT TO��1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995��1�1.27�2.00�2.39�2.62�2.79�2.90�3.25�3.38�3.54�3.64��1.17�1�1.43�2.13�2.42�2.81�2.78�2.94�3.09�3.32�3.39��1.15�1.05�1�1.46�1.69�2.10�2.36�2.67�2.86�2.93�2.96��1.38�1.28�1.39�1�1.27�1.76�1.97�2.25�2.61�2.74�2.66��1.62�1.48�1.54�1.23�1�1.36�1.77�2.03�2.23�2.17�2.28��1.50�1.50�1.52�1.36�1.18�1�1.24�1.49�1.95�2.00�2.05��1.50�1.69�1.74�1.40�1.32�1.18�1�1.33�1.80�1.93�2.20��2.13�1.94�2.06�1.59�1.56�1.69�1.39�1�1.24�1.45�1.72��2.85�2.91�2.91�2.27�2.14�2.19�1.86�1.36�1�1.33�1.70��2.53�2.81�2.95�2.22�2.11�2.00�1.88�1.60�1.35�1�1.55��2.89�2.80�2.24�2.15�2.20�1.91�2.30�1.95�1.98�1.62�1��

If the composition of portfolio 1 is taken as for 1985, and thus the value for 1985 is 1, the same firms have an average portfolio value of 1.27 in 1986. This value relates to the Range Factor of 0.267 in Table 5.3 for the firms that move out of portfolio 1 at the end of 1985, e.g., 1.27-1=0.27.



Fortunately, Table 5.4 and Table 5.5 provide an opportunity for the Range Factor to be traced for periods longer than a year. For portfolio 1, its 1985 composition rates as portfolio 2 in 1987, 2.39 in 1988, and 3.64 in 1995. At first glance it seems that the asset prices of portfolio 1 grow faster, and therefore implies a lack of cohesion between average market growth and portfolio 1’s growth. If the 1995 composition of portfolio 1 is taken and then the growth is looked at retrospectively, another regularity is revealed. In its 1995 composition portfolio 1 grows steadily (except for 1990) the further it moves backwards. It looks as if the 1985 composition of portfolio 1 contains firms with imminent future growth, whereas the same portfolio’s 1995 composition contains firms which experience a reduction in their value and a gradual descent from an average portfolio 2.89 down to portfolio 1.



This tendency persists no matter which year is taken as a benchmark year. Thus, if 1990 is taken as a middle-point-year, the asset composition of portfolio 1 is gradually descending before 1990 and gradually ascending after 1990 in its ranking among the other size portfolios. Although the rate of losing/gaining a portfolio rank reduces as the distance from the benchmark portfolio increases, the trend is still obeyed, which suggests an asset-combined pattern of reversion as long as 10 years.



Table 5.5 provides the same Range Factor estimation applied to portfolio 10. The main differences for portfolio 10, compared to portfolio 1, are two:



Firstly, the pattern is opposite to portfolio 1. In the years prior to its formation, portfolio 10 gains rank, and loses rank afterwards. Secondly, the reversion is much milder in terms of rank gain/loss.



�Table 5.5.

Portfolio 10’s Range Factor based on various formation years and time spans



The Range Factor shows the average portfolio value prior and after a given year of the firms which form the tenth decile (portfolio 10) in that year; The value of  '10' along the diagonal corresponds vertically to the year in which the firms were categorised as portfolio 10 by their market value. Across values show the average portfolio value for given years in the past or in the future for the same firms that were in portfolio 10.



PERIOD OF FORMATION��WAS IN                PORTFOLIO 10           WENT TO��1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995��10�9.87�9.63�9.67�9.63�9.67�9.66�9.55�9.48�9.45�9.39��9.83�10�9.70�9.63�9.57�9.60�9.62�9.55�9.52�9.45�9.39��9.69�9.73�10�9.87�9.87�9.86�9.82�9.75�9.68�9.75�9.74��9.61�9.65�9.78�10�9.97�9.94�9.91�9.82�9.73�9.79�9.48��9.64�9.58�9.74�9.89�10�9.97�9.92�9.83�9.72�9.72�9.47��9.66�9.60�9.67�9.79�9.90�10�9.92�9.87�9.77�9.74�9.76��9.65�9.60�9.64�9.77�9.85�9.90�10�9.91�9.86�9.81�9.83��9.56�9.49�9.62�9.64�9.77�9.85�9.91�10�9.98�9.87�9.88��9.36�9.35�9.57�9.54�9.63�9.76�9.87�9.94�10�9.88�9.89��9.23�9.22�9.50�9.46�9.54�9.65�9.74�9.78�9.81�10�9.96��9.18�9.17�9.50�9.42�9.50�9.62�9.74�9.76�9.82�9.94�10��



5.2.3. Return profile of un-rebalanced and rebalanced portfolio 1 and portfolio 10.



For an affirmation of the conclusion based on the Table 5.4 and Table 5.5 data, the portfolio 1 and portfolio 10 compositions for 1985 are taken as benchmarks. Then, the return of the benchmark portfolios is estimated for each year from 1986 to 1995. The reason for choosing 1985 as a benchmark year is that all firms included in the 1985 portfolio 1 and 10 will be present throughout the whole period, which is not the case with the 1995 portfolio composition.



As a result of the estimation, there are 4 return series to be compared. First, there are two return series of the rebalanced portfolios, and second, a further two series of the un-rebalanced portfolios. Table 5.6 provides the returns for all four portfolios.

�Table 5.6.

Return on benchmark 1985 portfolio 1 and 10 composition and yearly rebalanced portfolio 1 and 10



Period�1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995�85-95��Portfolio #��������������pf1-un-rbl�0.042�0.059�0.036�0.028�-0.005�-0.001�0.038�0.001�0.042�0.011�0.013�0.024��pf1-rbl.�0.042�0.052�0.035�0.026�0.006�-0.006�0.040�0.018�0.073�0.030�0.023�0.031��pf10-un-rb�0.016�0.015�0.005�0.010�0.025�-0.003�0.006�0.016�0.015�-0.001�0.017�0.011��pf10-rbl�0.016�0.015�0.003�0.010�0.024�-0.003�0.009�0.015�0.010�-0.002�0.008�0.010��

By and large, Table 5.6 confirms the expected return difference between the rebalanced and un-rebalanced portfolios. The difference between the un-rebalanced and rebalanced portfolios is more pronounced for portfolio 1, as un-rebalanced portfolio 1 earns a 23 percent lower return than rebalanced portfolio 1 for the whole period 1985-1995. Un-rebalanced portfolio 10 earns a 10 percent higher return than rebalanced portfolio 10. The divergence between the un-rebalanced and rebalanced portfolios takes place only after 1990. This suggests that un-rebalanced portfolio returns track rebalanced portfolio returns for 5 years, due to the momentum that they have not yet exhausted.



To compare the actual impact of the yearly portfolios' rebalancing, Figure 5.1 shows the spread between the rebalanced and unbalanced portfolios.  

�

Figure 5.1.

Differentials between the returns of the benchmark and rebalanced portfolio 1 and 10



The returns of benchmark portfolios 1 and 10 are estimated by keeping their 1985 composition unchanged. The returns of rebalanced portfolios are estimated by rebalancing them according to the firms market capitalisation at each calendar year-end.
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Thus the dashed line shows the difference between the rebalanced portfolio 1 and portfolio 10, which derives from Table 5.6 The continuous line is the difference between the return of portfolio 1 and 10 under the condition of constant 1985 composition.



As is seen, the spread between rebalanced and un-rebalanced portfolios is more or less the same up until 1991. Since then, however, the spread between the returns of the unbalanced portfolios diminishes. It is sensible to expect un-rebalanced and rebalanced portfolio 1 and 10 to converge for some time, e.g. 5-6 years, because:



1. The structure of the rebalanced portfolios is changed relatively slowly, as only few firms are replaced with new ones each year. This is particularly true for portfolio 10, where 22 out of 30 member-firms in 1985 are still available for portfolio 10 in 1995. The number for portfolio 1 is only 5.



2. The effect of firms' mobility across the size portfolios is especially noticeable for portfolio 1, which has the larger return difference between the rebalanced and un-rebalanced portfolios. In spite of the active process of replacing portfolio 1 firms, it seems that the high growth of the portfolio’s value does not stop immediately after the process of rebalancing is abandoned. For three years (86,87,88) the un-rebalanced portfolio 1 outperforms the rebalanced one (See Figure 5.1). This may imply a strategy of rebalancing over longer periods in order to save on transaction costs of trading.



Thus, the results of the investigation into the portfolio 1 and 10 composition dynamics provide strong evidence supporting the overreaction or price reversals hypothesis in explaining the size anomaly. One must bear in mind that the returns for the rebalanced and un-rebalanced portfolios are gross, and no provisions are made to accommodate risk. 



To reaffirm the points drawn in this section, an un-rebalanced 1995 portfolio 1 composition is used and returns for each year back to 1985 are estimated for this composition. Our hypothesis, based on Table 5.4, is that portfolio 1 returns based on its 1995 asset composition will be subordinate to the constantly rebalanced portfolio 1. Indeed, this is true, as Figure 5.2 indicates. 



Figure 5.2.

�Benchmark 1995 Monthly Portfolio 1 return and Yearly Rebalanced Monthly Portfolio 1 Return 





















5.3. Cross-section of individual firms' Market Value, Book-to-Market, Borrowing Ratio and Industry factors.



According to Fama and French (1992), firms with higher Book-to-Market ratios are undervalued by the market and therefore they should earn higher returns. To test whether MV and BTMV (MTB) are likely to affect the return relationship, cross-section regressions are estimated for each year between 1985-1995. Yearly returns on the firms included in portfolios 1-10, described at length in Chapter 4, are used for the dependent variable, the independent variables being the market value of firms and Market-to-Book value. In addition, the Borrowing Ratio (BR) and an Industry dummy for each asset are included in the right-hand side of the regression as well.



Although the term 'Book-to-Market' is more popular, the ratio provided by DATASTREAM is described by the reverse relation, i.e., Market-to-Book value (MTBV). For the sake of consistency, except for this section, the term 'Book-to-Market value' is adopted. Thus a negative loading on MTBV will correspond to a same magnitude positive loading on BTMV. By definition, Market-to-Book value  (also called discount to net asset value) expresses the market value of a company as a percentage of its total equity capital plus reserves less total intangibles. The calculation is as follows:



�



where  � is Net tangible assets and �is the Market value. Net tangible assets is defined as fixed assets less depreciation, plus longer-term investments and current assets, less current and deferred liabilities and prior charge capital and minority interest. The Borrowing Ratio (BR), known also as the 'Debt to Equity ratio', represents total borrowings (short term plus subordinated debt plus total loan capital) divided by total equity (equity capital and reserves plus total deferred tax less total intangibles).



Using dummy variables, firms are assigned to one of the 5 industry groups, General Industries (d1), Consumer Goods (d2), Services (d3), Mineral Extraction (d4) and Utilities (d5).

The estimated model is:



�



A regressor in the above equation is dropped if it is not significant at the 10% level. The results are shown in Table 5.7.



�Table 5.7.

Estimated Coefficients and T-ratios of the Regression 



�  



Estimated Coefficients��Year���mv�mtb�br�d1�d2�d4�R2��1985�0.033��-0.004�������T-ratio �11.88��-3.08�������1986�0.043�-0.010��0.003����0.12��T-ratio �12.04�-6.02��1.81������1987�0.044�-0.014�-0.001�0.008����0.18��T-ratio �9.92�-6.93�-2.35�3.21������1988�0.032�-0.004�-0.002�����0.07��T-ratio �9.40�-2.92�-3.90�������1989�-0.012�0.008�����0.026�0.11��T-ratio �-3.11�4.74�����4.12���1990�-0.004���-0.008�-0.006���0.03��T-ratio �-1.69���-3.14�-1.99�����1991�0.054�-0.013���-0.007��-0.035�0.15��T-ratio �11.55�-6.64���-2.36��-4.29���1992�0.003��0.002����-0.023�0.03��T-ratio �1.15��2.30����-2.86���1993�0.078�-0.020�-0.001�0.006��-0.013��0.28��T-ratio �18.89�-11.39�-2.69�3.65��-3.54����1994�0.026�-0.009����-0.006�0.009�0.10��T-ratio �8.18�-6.76����-2.33�1.89���1995�0.025�-0.005���-0.004���0.03��T-ratio �6.13�-3.31���-2.07�����

Table 5.7 provides yet more evidence of the Size effect. A negative size effect, which is also significant, exists in 7 years. In 3 years the size effect is not significant, and in one (1989) it is positive. This pattern is consistent with the ranking pattern in Table 4.2 and the excess return pattern in Table 4.8, both of which are in Chapter 4. On average, however, market value seems to be the strongest determinant of the return. Market-to-book value is significant in 4 years, insignificant in 6 and has an unexpected sign in 1992.



The above evidence does not come as a surprise, bearing in mind the results obtained in Chapter 4. Of more interest, however, is the behaviour of the Borrowing Ratio (BR) throughout the period. 



It is fascinating that the Borrowing Ratio has a positive contribution to returns in the years with a strong negative size effect, i.e., 1986, 1987, 1993.  The only occasion when BR’s estimated coefficient takes a negative value is in 1990. The only year when MV has a positive coefficient is 1989 and it is not significant in 1990. This result implies that the MV and the BR relate somehow, and this relationship is more pronounced and complex than the relationship between MV and BTMV.  Appendix 5.1 shows the relationship between portfolio monthly returns and the normalised Borrowing ratios for the same size portfolios for each year and the average for the period 1985-1995. Portfolio Borrowing Ratios have been normalised by dividing them by a normalising factor for every year. The normalising factor for each year is estimated as follows:



�



Thus, each portfolio gearing is reduced to a level such that the average of all portfolios' gearing and the average of all portfolios' returns are equal. This allows us to compare the relative ratio between the return and the gearing as well as their absolute levels for each size portfolio.



Appendix 5.1 presents high absolute gearing for the lowest MV decile and for the highest portfolios 8, 9 and 10 as an average for the period 1985-1995. As for the relative return/gearing ratio, small size firms have relatively high returns, whereas larger firms have relatively high gearing. In other words, small firms produce a higher return from a unit of borrowed funds than large firms do. Appendix 5.1 thus suggests a hypothesis for the size effect explanation. According to the Wilson Report (1979), small firms are characterised by higher ratios of bank borrowing and of current liabilities in general than the typical large firm. Therefore, with a relatively high cost of borrowing, a poor performance of the small capitalisation stocks is expected. With cheap credit, however, high market returns of the small capitalisation stocks is expected. This hypothesis is particularly relevant for the period after the late 1970s and early 1980s, because of financial market deregulation and the implementation of a floating borrowing rate by the financial institutions. 1990 is known as a year with hiking interest rates. Appendix 5.1 1990's section shows what a damaging affect this had on returns. This is especially true for the returns of small size firms, which plummet below the level of normalised BR for 1990 and the previous year1989. It may be the case that small firms have a higher BR, as well as a higher cost of borrowing. The latter, though, is difficult to document, due to restricted access to information on specific lending rates. Hence, the importance of the BR in explaining return differences of the size portfolios will not be pursued further in this section; however, the relevance of the Book-to-Market factor is considered in depth.



5.4. Book-to-Market, Size and Beta in a Conditional Asset Pricing Model



Fama & French's (1992) aim is to evaluate the joint roles of market b, size, E/P, leverage and book-to-market equity in the cross section of the average returns on NYSE, AMEX and NASDAQ stocks.



Like Banz (1981), Reinganum (1981) and others, Fama & French find that the relation between beta and average returns disappeared during the most recent 1963-1990 period, even when beta was used alone to explain average returns. Fama & French obtained post-ranked monthly returns from July 1963 to December 1990 on 100 portfolios formed on size and pre-ranking beta. Betas of every size-beta portfolio are estimated, using the full sample (330 months) of post ranking returns on each portfolio. Beta is estimated as the sum of the slopes in the regression of the return on a portfolio on the current and previous month's market return. According to Fama & French, additional leads and lags of the market return have little effect on the beta estimates. When common stock portfolios are formed on size alone, Fama & French find that average returns are positively related to beta.  Average returns fall from 1.64% per month, for the smallest capitalisation portfolios, to 0.90% for the largest. Post-ranking betas also declined from 1.44 for the smallest portfolio to 0.90 for the largest. However, size portfolios' betas are almost perfectly correlated with size, so that the test is unable to distinguish between the beta and size influence on returns. When Fama & French investigate portfolios based on pre-ranking betas, they find a strong relationship between average returns and size, but no relationship between average return and beta.



Like the size portfolios, the beta sorted portfolios do not support the SLB� model. There is a little spread in average returns across the beta portfolios, and there is no an obvious relationship between beta and average returns. This leads Fama & French to the conclusion that: 



'The proper inference seems to be that there is a relationship between size and average return, but controlling for size, there is no relationship between beta and average return.'

 (Fama and French, 1992, p. 433) 



Fama & French underline that book-to-market equity played a consistently stronger role in average returns, although the size effect had attracted more attention.



In order to test for the existence of the Book-to-Market effect in the London Stock Exchange between 1985-1995, 10 high and low beta portfolios, used in Chapter 4, are further sorted into high, average and low Market-to-Book portfolios to produce the return series of 60 portfolios. The results are exhibited in Table 5.8.

�Table 5.8.

 

Return on Portfolios sorted by their Market Capitalisation first, and then by Beta and Book-to-Market value for the period 1985-95.





�High Beta�Low Beta��SIZE�Market-to-Book-Value�Market-to-Book-Value����low BTM�ave. BTM�high BTM�low BTM�ave. BTM�high BTM��1�0.034�0.028�0.037�0.022�0.024�0.030��2�0.017�0.023�0.027�0.018�0.022�0.018��3�0.017�0.018�0.018�0.017�0.012�0.013��4�0.012�0.015�0.012�0.015�0.012�0.013��5�0.010�0.015�0.015�0.010�0.014�0.012��6�0.007�0.011�0.009�0.010�0.013�0.014��7�0.009�0.009�0.016�0.013�0.009�0.016��8�0.005�0.009�0.012�0.017�0.011�0.018��9�0.004�0.011�0.010�0.014�0.014�0.011��10�0.004�0.006�0.004�0.010�0.010�0.010��

Table 5.8 does not confirm Fama and French (1992) findings. Size Effects persists in all beta portfolios for the first five deciles, whereas the remaining five low beta portfolios earn higher return than the high beta portfolios. It is, however, impossible for any pattern among low, average and high BTMV to be discerned.



After Fama and French (1992), Fama and French (1995, 1996a) continue to deal with the three factor asset-pricing model that includes a market factor and risk factors related to size and BE/ME. Fama and French admit that size and BE/ME remain arbitrary indicator variables that, for some unexplained economic reasons, are related to risk factors in returns. The goal they specified is 'to begin to fill this economic void' (Fama and French (1995), p.131). The theoretical model they offer relates a firm’s Equity Income to the same firm Market Equity to Book Equity ratio. Using the ratio of Equity Income to Book Equity as a proxy for a firm’s profitability, Fama and French allot the firms in the NYSE, AMEX and NASDAQ into four portfolios, i.e., B/L, B/H, S/L and S/H, where B and S stand for big and small firms. For each year from 1963 to 1991 the whole sample is split by the median Market Value into Small (S) and big (B) firms. Stocks in the bottom 30 percent or top 30 percent of the values of the Book-to-market equity are assigned to Low (L) and High (H) Book-to-Market value. The four portfolios (B/L, B/H, S/L and S/H) are intersection of the four groups, i.e., B, S, L and H. Then, Fama and French (see Figure 1, p.136, FF, 1995) produce the 11-year evolution of earnings on book equity for size-BE/ME portfolios formed in June of year t. Their Figure 1 shows that in year 0 relative to the ranking year, B/L performs best, (equity income/book equity = 0.18) followed by S/L, B/H and S/H. This result supports the simple model offered by Fama and French (1995, p.135). It even goes to establish Book-to-Market value superiority over the Size Effect. Although low-BE/ME equities tend to be highly profitable long before and after they are sorted into portfolios, Figure 1 (Fama and French (1995)) shows that their profitability improves prior to portfolio formation, and deteriorates a bit thereafter. The reverse pattern of decay and then improvement in EI/BE is observed for high-BE/ME stocks.



It will be of interest to see whether or not such a pattern exists in the London Stock Exchange during the period 1985-1995. This study, however, uses the stock market returns as a proxy for profitability, rather than the ratio of the Equity Income to the Book Equity, and this creates a potential obstacle for comparing the two sets of findings. Luckily, Panel C in Fama and French (1995) provides average monthly percent returns for the same portfolios, i.e., S/L, S/H, B/L and B/H, for 11 years around portfolio formation. Due to having a shorter sample period, here the evolution of portfolio returns is carried out for 5 years, rather than 11. Figure 5.3 shows the Fama and French (1995) equivalent of the 5 year evolution of the US stock returns for the relevant portfolios.

�

  Figure 5.3.
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Figure 5.3 differs from the one in which Fama and French use earnings over book equity as a proxy for profitability, rather than the market return. Both B/L and B/H portfolio returns dominate S/L and S/H, which implies an inverse size effect. Both low BTMV portfolios (dashed line), however, do not dominate high BTMV ones (continuous line). In addition, the ellipse shapes are not present.   



Figure 5.4 shows the 5 year evolution of the UK stock returns for S/L, S/H, B/L and B/H portfolios, formed by following Fama and French’s equivalent procedure. It seems that the UK returns follow a similar pattern to the US returns', except that small size portfolio returns categorically dominate the BTMV returns.

�Figure 5.4.
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Following Fama and French (1995), excess returns on the six size-BE/ME portfolios are regressed on MKT-RF, SMB and HML. As Fama and French claim in a subsequent paper (Fama and French, (1996a)), 



'many of the CAPM average-return anomalies are related, and they are captured by the three factor model ... The model says that the expected return on a portfolio in excess of the risk free rate � is explained by the sensitivity of its return to three factors: (1) the excess return on a broad market portfolio �; (ii) the difference between the return on a portfolio of small stocks and the return on a portfolio of large stocks (SMB, small minus big); and the difference between the return of low-book-to-market stocks (HML, high minus low).'

(Fama and French, 1996, p. 55)



Hence, the model is:



�



The portfolio formation procedure is as follows: For each year all available assets are split into two groups - small (S) and big (B) by the end-of-calendar-year median market capitalisation of the sample. The whole sample BTMV is ranked and cut-off BTMVs are established for the top-30% and bottom-30% of the sample. These two cut-off BTMVs are applied to both the small (S) and the big (B) halves of the sample. As a result of this intersection 6 portfolios emerge - small/low BTMV (S/L), small/medium BTMV (S/M), small/high BTMV, big/low BTMV (B/L), big/medium BTMV (B/M) and big/high BTMV (B/H).  Small minus big (SMB) return series are equal to the return difference between small (S) and big (B) half samples' returns. Thus, SMB are clean of book-to-market effects. High minus low (HML) is the difference between the average of the returns on the two high-BE/ME portfolios (S/H and B/H) and the average of the returns on the two low-BE/ME portfolios (S/L and B/L). Table 5.9 provides summary statistics and the regression estimation.





Table 5.9.



Excess Returns on the Six-Size-BE/ME Portfolios Regressed on RM-RF, SMB, and HML. Summary Statistics for the Dependent and Explanatory Returns (in Percent): January 1985 to December 1995, 132 Monthly Observations



Panel A. Summary Statistics



�Mean�Std�t(Mn)��MKT-RF�0.66�0.48�1.39��SMB�0.67�0.25�2.74��HML�0.25�0.22�1.16�������S/H-RF�0.99�0.52�1.91��S/M-RF�0.69�0.47�1.47��S/L-RF�1.04�0.49�2.11�������B/H-RF�0.27�0.55�0.49��B/M-RF�0.16�0.51�0.32��B/L-RF�0.16�0.47�0.34��



�

Panel B. Full Sample



 �



�a�b�s�h�t(a)�t(b)�t(s)�t(h)��EMBED Equation.3�����B/H�0.00�0.97�-0.67�0.64�-0.62�38.06�-13.13�10.70�0.94��B/M�0.00�1.00�-0.57�0.06�-1.56�63.82�-18.19�1.73�0.98��B/L�0.00�0.95�-0.42�-0.30�-1.63�73.72�-16.25�-10.07�0.98�������������S/H�0.00�0.97�0.34�0.53�-0.25�76.67�13.48�17.79�0.98��S/M�0.00�0.96�0.47�-0.06�-2.40�50.07�12.42�-1.41�0.96��S/L�0.00�1.02�0.61�-0.59�0.69�39.40�11.72�-9.75�0.93��

Panel A of Table 5.9 shows summary statistics, firstly for the three conditional factors-the market (MKT-RF), the size (SMB) and the Book-to-Market (HML), secondly for 6 portfolios formed on the basis of Size and Book-to-Market. As for the factors, evidently small minus big (SMB) performs best, providing an excess return of 0.67 for the period 1985-1995. In addition, SMB exhibits a modest standard deviation of 0.25 and a convincing T-ratio of 2.74. Thus, the excess over the risk free interest rate returns do not come as a surprise. The three small size portfolios dominate the three large size portfolios. It is, however, impossible for a pattern to be established across the Book-to-Market sorted portfolios.



Panel B of Table 5.9 reports the results of the regressions for the returns of the 6 Size-Book-to-Market portfolios on the market, size and book-to-market factors. Apparently the BTM is either insignificant or lacks consistency in explaining the portfolios' return variation. Both the Market (b) and Size (s) are highly significant. In addition, the size sign is what should be expected; large firms load negatively, small firms positively.



Thus, the role of the Book-to-Market in explaining the differences of asset returns and proxying for the size factor should be ruled out. Appendix 5.2 and Appendix 5.3 provide further evidence of Size superiority over Book-to-Market. Both appendices report the results of time series regressions, which differ to those in Panel B, Table 5.9, only by their independent variables. Appendix 5.2 uses the returns of 30 High-Beta portfolios, sorted by Size and BTM.  Appendix 5.3 uses the returns of 30 Low-Beta portfolios, sorted by Size and BTM.�



5.5. The interaction between cost of borrowing, cover ratio and returns



Earlier in chapter 4 and also in this chapter it has been hypothesised that the size effect may be related to the difference in the sources of funding for small and large size firms. Small size firms may experience difficulties in raising finance in the stock market and thus resort to bank loans.  By employing more borrowed funds, small size firms benefit from the lower cost of the borrowed funds compared to the cost of raising their own funds. This process refers to the Modigliani-Miller (1958) hypothesis, and the increased return on capital is a part of it. 



The other implication is higher risk entailed by increased gearing. One of the most important functions of capital is in providing a cushion to absorb the shock of the reductions in the value of net assets, i.e., own funds. A higher gearing ratio means that a firm is less likely to meet its liabilities to lenders and suppliers, should the value of its fixed assets or working capital drop for some reason.



Equally, the amount of this risk should be priced by the CAPM. Higher gearing ratios introduce higher volatility in the security price. If prospects are good, then investors foresee windfall profits and shareholders set a protective high price, or the price is levered up. If prospects are bleak, the share price of highly geared firms falls sharply, as the firms must pay a fixed or increasing variable interest rate while the gross profit is plummeting.



The data explored so far fails to establish any significant relation between size and the borrowing ratio, this being a candidate for the missing variable that proxies the size effect. Table 5.7 shows a significant positive contribution to returns by the borrowing ratio in 1986, 1987, 1993 and a negative one in 1990. Appendix 5.1 confirms for 1986, 1987 and 1993 a similar pattern between portfolios’ returns and the normalised borrowing ratio. In general, smaller size portfolios, and portfolio 1 in particular, tend to earn relatively higher returns than the normalised borrowing ratio predicts, whereas this is inverted for large size portfolios. Table 5.10 shows the nominal borrowing ratios at the end of year � and returns for year � for size portfolio 1 and portfolio 10.



Table 5.10.

Nominal Borrowing Ratios and Annual Returns of Portfolio 1 and Portfolio 10 1985-1995



Year�1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995��Indicator�������������BRpf1�0.67�1.04�0.74�0.78�0.67�0.61�1.60�0.68�0.85�0.78�0.61��ret_pf1�0.50�0.63�0.42�0.31�0.08�-0.07�0.48�0.21�0.88�0.36�0.27���������������BRpf10�0.41�0.46�0.45�0.52�0.50�0.51�5.67�0.79�0.76�0.78�0.80��ret_pf10�0.20�0.18�0.04�0.12�0.29�-0.03�0.10�0.18�0.12�-0.03�0.09���������������3-Mth Tr.Bill�0.11�0.10�0.09�0.09�0.13�0.13�0.10�0.09�0.05�0.05�0.06��

It is apparent that portfolio 1 has a higher borrowing ratio than portfolio 10 for every year, except 1991, 1992 and 1995. Portfolio 1 also has a higher return than portfolio 10 for each year except 1990. Consequently, 1989 and 1990 are the years in which the interest rate reached its peak for the period 1985-1995, i.e., 13 percent. The other interesting period is when the interest rate reaches its lowest level, i.e., 1993 and 1994. Then the return of portfolio 1 outperforms the return of portfolio 10 significantly.



In general, changes in the interest rate seem to affect small size firms more than large size ones. It may be the case that small firms are not just forced to borrow more than large firms; it may also be the case that they face a higher cost of borrowing. To answer this question, one would need the actual interest rates on the outstanding loans of the sample firms. This information, however, is not easily available.



One way to overcome this problem is through using the firms’ Cover Ratio to get an idea of how heavy the cost of borrowing is to small and large size firms. The Cover Ratio for portfolio 1 and portfolio 10 firms is end-of-year accountancy information available as DATASTREAM item 1503. The cover ratio (CR) represents the ratio between the profit before interest and taxes (PBIT) and the interest on the loans outstanding. It (CR) may take values from + to – infinity. A negative CR implies a loss, as the denominator can only be zero or positive.



In the course of processing the data, there were some exceptionally high cover ratios. Mostly this is due to the fact that firms with these high ratios have negligible borrowing. Inclusion of these CRs would lead to severe distortion in a portfolio’s CR, estimated as a simple average of firms’ CRs. Therefore an arbitrary CR level of 15 is established and observations with CR of absolute value higher than 15 are trimmed off. For various periods and portfolios this procedure excludes between 10 and 30 percent of the observations.



Figure 5.5 and Figure 5.6 show CRs, borrowing ratios and returns for portfolio 1 and portfolio 10 from 1985-1995. The borrowing ratios may differ from these in Table 5.10, due to the trimming procedure.



Figure 5.5.
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As Figure 5.5 shows for Portfolio 1, there is no clear relationship between the Cover ratio and the return. The Cover ratio, however, has a dual meaning. On the one hand, the higher the CR, the higher companies' profits are and vice versa. On the other hand, the cover ratio depends on the cost of borrowing, i.e., the higher these costs are, the lower the CR. The cost of borrowing, in general, is affected by the movement of the interest rate, and for the period 1985-1995 there is one distinctive period of high interest rates (1989, 1990) and one of low interest rates (1993, 1994). Although portfolio 1 maintains a higher than average CR, and slightly reduces the borrowing ratio, returns for 1989 and 1990 plummet. The opposite action takes place in 1993, when the CR falls to its lowest level (bear in mind this is end-of 1992 CR), BR is unchanged and the return marks its peak for the period.



In short, the interaction between the CR, the BR and the return of portfolio 1 does not seem to yield conclusive results. More insight is provided by a comparison of the behaviour of the same variables for portfolio 1 and portfolio 10. Figure 5.6 for portfolio 10 differs significantly from Figure 5.5 for portfolio 1. Firstly, the CR is maintained at a much higher level and is less volatile. Secondly, changes in the interest rate do not seem to affect portfolio 10's return. In addition, portfolio 10’s CR and return have a more established relationship, which is also less affected by outside factors as is the case with portfolio 1. 



Figure 5.6.
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Thus, the conclusion from this section is that stock returns of the small firms are influenced more by factors other than their borrowing ratios and cover ratios than large firms.



5.6 Portfolio 1 and Portfolio 10 Return Distribution by Constituencies



Another question, the answer to which may contribute to disentangling the size puzzle, is the return distribution of the firms participating in the size portfolios. To analyse this issue, the two extreme portfolios are again examined.  The return of every firm participating in portfolio 1 and portfolio 10 is estimated for each year of the period 1985-1995. Then, returns of the firms in portfolio 1 and portfolio 10 are sorted in ascending order and plotted in Figure 5.7, on the left hand side for portfolio 1 and on the right hand side for portfolio 10. The result of 435 observations for each portfolio is astonishing. The returns of the individual firms in portfolio 10 seem to keep together, leaving a very narrow margin between the best and worst performing firms of 0.136, compared with 0.374 for the portfolio 1.

Figure 5.7.
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Certainly, the difference between the minimum and maximum observations is a rough measure of the return dispersion in portfolio 1 and portfolio 10. In this respect, Figure 5.7 appears to be useful, as it reveals different patterns of return distributions for the two portfolios. Portfolio 1’s return distribution resembles a vertically flipped letter 'S', whereas portfolio 10’s resembles a flat-forward dash with a little tag at each end.



To examine the return distributions further, Figure 5.8 and Figure 5.9 provide histograms and normal curves for these portfolios.



Figure 5.8.
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Histograms of portfolio 1 and portfolio 10 confirm the differences in return distribution detected in Figure 5.7. The distribution of portfolio 1 appears to be flatter and more elongated than the one of portfolio 10.  Portfolio 1 mean return frequency is below 10, as shown by the normal curve for variable Pf 1. The same normal curve for portfolio 10 shows a mean frequency of over 20.  Not surprisingly, Portfolio 1's Standard Deviation is 0.046, whereas it is 0.018 for Portfolio 10. 



The differences between the return distribution of a portfolio consisting of small firms and the return distribution of a portfolio consisting of large firms may have far reaching implications for return forecasting and portfolio investment strategies. These issues, however, are not pursued here. 

�

Figure 5.9.
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The objective is to continue with the inspection of the return distribution of portfolio 1 and portfolio 10 on a yearly basis. The idea is to see whether or not the exceptionally high returns of portfolio 1 are due to just a few outliers and how this relates to the particularly good returns of portfolio 1 in 1985, 1986, 1987, 1991, 1993 and 1994.



Knez and Ready (1997) argue that Fama and MacBeths' (1973) least squares (LS) objective function is sensitive to outliers in both the y-direction (outliers in the errors) and the x-direction (leverage points). Therefore, they propose a 'robust regression technique' called least trimmed squares (LTS) that trims a proportion of the influential observations and then fits the remaining observations using LS. After applying the LTS, Knez and Ready find that the size effect either disappears or becomes positive even by discarding less than 1 percent of each month's data.



While the application of LTS confronts the standard statistic and econometric cornerstone 'the more observations, the better', an inspection of the plots of portfolio 1 and portfolio 10 constituents' yearly returns does indeed contribute to the size anomaly explanation.



Figures 5.10 to Figure 5.20 plot the portfolio 1 and portfolio 10 constituents' returns for each year from 1985 to 1995. The common feature of all plots is that portfolio 1 has quite prominent positive outliers for each year, whilst this is true for portfolio 10 only in 1989. There is no criterion established to define which observation is an outlier, and which is not. As Figures 5.10 to Figure 5.20 are convincing enough to show that portfolio 1 possesses positive outliers, the three highest observations in portfolio 1 are arbitrarily defined as positive outliers and the name of the firms typed next to them.  Three observations represent 10 percent of portfolio 1’s total observations and 1 percent of the sample observations in 1985. In 1995, three outliers represent 6 percent of the portfolio 1’s total observations, and 0.6 percent of the total sample. In addition, the so defined positive outliers in portfolio 1 are always bigger than the highest observation in portfolio 10, except in 1989.



�The initial purpose of Chan and Chen was to prove that the small firm portfolio is populated basically by marginal firms, or according to them firms that have lost market value because of poor performance, high financial leverage and cash flow problems. This line is not pursued here, as only the material facts are of interest.

�Tediousness of the procedure and willingness to concentrate on the main points are the arguments favouring the composition analysis being carryed on portfolios 1 and 10 only. 

� The CAPM tests of Sharpe (1964), Lintner (1965) and Black (1972), or SLB static CAPM.

�These are the portfolios whose returns are shown in Table 5.8. 
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