

Figure 5.10.
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Figure 5.11.
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Figure 5.12.
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�For 1985, 1986, and 1987 the three highest observations in portfolio 1 produce extremely high returns, ranging between 10 and 25 percent a month, whilst portfolio 10’s highest observations barely reach 5 percent. At the same time, portfolio 1 and portfolio 10 have very similar negative observations. It seems that the good years for portfolio 1 returns-1985, 1986 and 1987, are due to a few outliers with uncommonly high returns.  



Figure 5.13.
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�Figure 5.14.
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Figure 5.15.
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�The next three years, 1988, 1989 and 1990, witness much lower returns of portfolio 1 outliers, ranging between 6 and 10 percent. In 1990, though, MAYFLOWER CORP. has an exceptionally high 0.182 monthly return, but this is outweighed by the three exceptionally negative returns, ranging between -0.10 and -0.15. 



Another interesting feature of portfolio 1 and portfolio 10 constituents' returns is that it is a rare occasion when portfolio 10 negative observations dominate portfolio 1 negative observations. Two of these cases are 1993 and 1994, and not surprisingly, portfolio 1 outperforms portfolio 10, as it still retains its positive outliers, ranging between 15 and 20 percent in 1993, and between 7 and 8 percent in 1994.



Figure 5.16.
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�Figure 5.17.
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The case of 1992 is somehow anomalous. It is a good year for portfolio 1 compared to portfolio 10 as a whole. At the same time, 15 observations of portfolio 1 are negative, against 7 of portfolio 10. Portfolio 1’s three positive outliers, though, are between 12 and 18 percent of average monthly returns, while portfolio 10’s 38 remaining firms 'keep together' within the 0.00 to 4.2 percent range.

�Figure 5.18.
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Figure 5.19.
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Finally, 1995 is an unusual year for portfolio 10, as a couple of observations shoots away from the pack, sustaining significant negative returns. 



Figure 5.20.
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It is also a matter of interest that some of the outlying firms appear more than once in different periods. These refer to WELLMAN in 1986 and 1994, MAYFLOWER CORP. in 1987 and 1990, MELROSE ENERGY in 1989 and 1990, and BLUEBIRD TOYS in 1992 and 1993.



Table 5.11 shows the nominal return of portfolio 1 and portfolio 10, as well as the return of portfolio 1 when outliers are ignored.

�

Table 5.11.



Year�1985�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995�85-95��Return��������������pf1�0.042�0.052�0.035�0.026�0.006�-0.006�0.040�0.018�0.073�0.030�0.023�0.031��pf1-outl.�0.029�0.045�0.023�0.021�0.000�-0.016�0.033�0.009�0.067�0.027�0.017�0.023��pf10�0.016�0.015�0.003�0.010�0.024�-0.003�0.009�0.015�0.010�-0.002�0.008�0.010��

After accounting for the outliers, portfolio 1’s returns diminishes by one third, and now portfolio 10 earns 45 percent of portfolio 1 return. On a relative risk-return basis this is a significant improvement, bearing in mind the low beta of portfolio 10.



In terms of the investors' perception of risk, this analysis reveals characteristics that contribute to the rational pricing of the returns of size portfolios. It may be that investors do not price only the risk associated with the aggregated size portfolio return series.  They may also price the probability of picking size portfolio losers only. This probability, as shown here, is greatly reduced for the largest size portfolio 10.



5.7. Bid-Ask Spread



Amihud and Mendelson (1989) suggest an illiquidity model to explain excess returns. Illiquidity is measured by the bid-ask spread integrated into an asset-pricing model. According to their theory, assets have bid-ask spreads which reflect their transaction (or illiquidity) costs and investors have heterogeneous liquidation plans or holding periods.



Stoll & Whaley (1983) estimate the relative spreads for each of the stocks within each of 10 size portfolios as an average of the average beginning and end-of-year bid and ask prices. The commission rate on each stock is computed from the minimum commission schedule. Subsequently, they estimate the mean abnormal returns on the lowest total market value portfolio for various investment horizons, before and after transaction costs.



It is found, that after accounting for transaction costs, small firm abnormal returns are dramatically reduced, as the transaction costs for small capitalisation assets are 2-3 times higher than big capitalisation assets�. The small capitalisation assets still earn excess returns, but only for investment horizons greater than 4 months. For investment horizons less than 4 months small firm excess returns are negative.



In a manner similar to Stoll and Whaley, the relative Bid-Ask spread is estimated for all firms participating in portfolio 1 and portfolio 10 from November 1986 to December 1995.� Bid and ask prices for both portfolio 1 and portfolio 10 are not available for 17 out of the 110 months of observations�. For every month and for each asset in portfolio 1 and portfolio 10, the Bid-Ask spread is estimated as



�



and then portfolio 1 and portfolio 10’s Bid-Ask spread is estimated as the equally-weighted average Bid-Ask spread of individual assets. For the months where Bid-Ask prices are not available, Bid-Ask spread is estimated as an average of neighbouring months. Resulting Bid-Ask spread series are plotted in Figure 5.21

�

Figure 5.21.
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Figure 5.21 provides unequivocal evidence of a great disparity between the percentage Bid-Ask spread, ergo, the cost of transacting within the smallest and largest decile firms. The average cost of transacting is 0.051 for portfolio 1 and 0.0086 for portfolio 10. Another interesting feature is the stability of the Bid-Ask spread of portfolio 10 over time. The spread of portfolio 10 peaks at October-December 1987, the time of the big-bang. The spread of portfolio 1 reaches its peak in 1990, during the time of high interest rates.



Table 5.12 shows the gross return of portfolio 1 and portfolio 10, as well as the net return, after accounting for the Bid-Ask spread. The average percentage Bid-Ask spread cost per portfolio is estimated as the number of firms that leave (sold) and enter (bought) portfolio 1 (10) multiplied by portfolios' 1 (10) average Bid-Ask spread in the month of December, for the relevant years between 1986-1994.

�

Table 5.12.



Year�1986�1987�1988�1989�1990�1991�1992�1993�1994�86-94��Return������������pf1�0.052�0.035�0.026�0.006�-0.006�0.040�0.018�0.073�0.030�0.031��pf1 net�0.048�0.015�0.017�-0.001�-0.016�0.027�-0.002�0.063�0.018�0.019��������������pf10�0.015�0.003�0.010�0.024�-0.003�0.009�0.015�0.010�-0.002�0.009��pf10 net�0.013�0.000�0.009�0.024�-0.004�0.008�0.014�0.010�-0.003�0.008��

The average return of portfolio 10 diminishes by 11 percent, while portfolio 1 undergoes nearly a 40 percent reduction. The net return of portfolio 10 is just less than 50 percent of portfolio 1's net return. The real difference between portfolio 1 and portfolio 10 returns is, in fact, not so great as it looks in gross returns (3.5 times).



5.8. Dividend Adjusted Returns



In chapter 4, where the investigation on the size effect is carried out, it is assumed that dividends are fully incorporated into security prices. To discard any doubt that dividend payments do not play a significant role in return differences across size portfolios, Figure 5.22 displays the dividend yield (DY) for portfolio 1 and 10 from 1985 to 1995. It is apparent that portfolio 10 maintains a slightly higher DY throughout the period.

�

Figure 5.22.
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The only period when the DY of portfolio 1 is higher than the DY of portfolio 10 is in 1991, when the prices of portfolio 1 were depressed most�. Also, the DY of portfolio 10 looks more stable, compared to the DY of portfolio 1.



On a whole, the DY of portfolio 1 is 0.033 and 0.040 for portfolio 10  - a difference of 0.007. This difference is obviously too small to justify the significant gap between the returns of portfolio 1 and portfolio 10, even when adjusted for risk. In addition the dividend yield (DY) is an indicator that relates last year's dividend to this year's price and thus is greatly affected by the current prices. As portfolio 1 performs better in the year following the formation year, whereas portfolio 10 does the opposite, even the above difference of DYs may be superficial.  

�

5.9. Sales Turnover and Portfolios' Return



Yet another factor that may affect stock price movements is the assets’ turnover by volume (TO). In commodity markets, the turnover for a given period represents the demand for a particular good. In a Stock Exchange, the supply of stocks is generally fixed, and the exchange of assets between the market agents may account for heterogeneous information among the market participants� or different liquidation plans.



In respect to the size anomaly, it therefore will be a matter of interest to examine the relationship between traded volume and security returns of the smallest (portfolio 1) and largest deciles (portfolio 10). To do so, monthly turnover by volume for each security in portfolio 1 and portfolio 10 is extracted from DATASTREAM from February 1991 to December 1995�. The turnover by volume shows the amount of traded volume in an asset, excluding the trade between the market-makers.



The turnover by volume of a portfolio is assessed as a sum of the turnover of each member-asset, for each month from February 1991 to December 1995. Portfolio 1 and portfolio 10s' average monthly trading volume is estimated for every year, and each month volume is divided by the average for the year, thus yielding the Coefficient of Trading Volume (CTV). CTV is above 1.00 for the months with trading volume above the average for the year, and below 1.00 vice versa. 



The returns are normalised such that the sum of the normalised returns equals the sum of the CTVs for the period February 1991 to December 1995. Figures 5.23 and 5.24 plot normalised returns and CTVs for both portfolio 1 and portfolio 10 respectively.

�

Figure 5.23.
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Figure 5.24.
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�Both Figures 5.23 and 5.24 show that return series of portfolio 1 and portfolio 10 are more volatile than trading volume. Both the normalised returns and the CTVs for portfolio 1 and portfolio 10 sum to 1 for the period 1991-1995. There is not a single case where the CTV exceeds in absolute value the normalised return of either portfolio. The CTV of portfolio 1, however, seems to be more volatile than the CTV of portfolio 10, which looks completely stable throughout the whole period and flat with respect to the normalised return of portfolio 10. For portfolio 1, this is not the case. It looks as if there is a pattern of co-movements between the normalised return and the CTV of portfolio 1.



To examine this possibility, a Markov Chain approach� is used to test whether there are patterns in the average returns and CTVs across the two portfolios. When either CTVs or normalised returns are above 1.00, it will indicate a movement above the average for a given year or period 1991-1995 respectively. The opposite will indicate a movement below the defined averages. Thus, both normalised return and CTV series are broken down into two states-up and down.



In the next stage, the dichotomous series of normalised returns and CTVs are examined month by month. The value assigned to the new series takes on 0 if normalised returns and CTVs move in the same direction (up-up, or down-down), and 1 otherwise.



If there is no relation between the monthly traded volume and returns, both states should have equal probabilities, no matter what events took place prior to the current event.



Table 5.13 provides the Two State� Second Order� Markov Transition Count Matrix and the Transition Probability Matrix for the derived series for the two portfolios.



Table 5.13.



���Transition Counts Matrix��������Portfolio 1���Portfolio 10����Current event�����Current event���Previous states��0�1��Previous states��0�1��0�0�14�6��0�0�7�8��0�1�5�6��0�1�6�8��1�0�7�4��1�0�8�6��1�1�6�9��1�1�8�6���Sum�32�25���Sum�29�28���������������Transition Probability Matrix��������Portfolio 1���Portfolio 10����Current event�����Current event���Previous states��0�1��Previous states��0�1��0�0�0.70�0.30��0�0�0.47�0.53��0�1�0.45�0.55��0�1�0.43�0.57��1�0�0.64�0.36��1�0�0.57�0.43��1�1�0.40�0.60��1�1�0.57�0.43��

As Table 5.13 shows, the probability of the occurrence of current events 0 and 1 are almost equal at portfolio 10, no matter what the previous state was. This is not the case with portfolio 1, where the probability of a current state 0 following previous state 00 is 0.70. Thus, if the CTV and the normalised return move in the same direction for two consecutive periods, it is more likely for them to do so in the third period. Equally, if they did not move in the same direction for two consecutive periods it is less likely to do so in the third period.



The observed relationship between the volume of trade and returns for portfolio 1 and portfolio 10 implies certain inefficiency in the price dynamics of portfolio 1. Security prices should reflect the intrinsic value of assets, rather than being affected, or themselves affect trading activity.
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Appendix 5.2.



Three-Factor Regressions for Simple Monthly Excess Returns on 30 High Beta Portfolios Formed on Size and BE/ME: 1/85-12/95, 132 Months



�



BTMV�High�Medium�Low��BTMV�High�Medium�Low��Size��a���Size��T(a)���1�0.0124�0.0062�0.0132��1�2.05�1.41�2.19��2�0.0051�0.0045�-0.0013��2�0.94�1.03�-0.25��3�-0.0012�-0.0007�-0.0014��3�-0.35�-0.19�-0.39��4�-0.0044�-0.0032�-0.0050��4�-1.19�-1.15�-1.39��5�-0.0001�-0.0018�-0.0057��5�-0.03�-0.69�-2.49��6�-0.0043�-0.0041�-0.0079��6�-1.62�-1.53�-3.41��7�0.0029�-0.0042�-0.0041��7�0.90�-1.70�-1.35��8�-0.0008�-0.0019�-0.0053��8�-0.33�-0.91�-2.18��9�-0.0001�0.0020�-0.0060��9�-0.05�0.98�-2.35��10�-0.0047�-0.0019�-0.0042��10�-1.23�-0.58�-0.97��Size��b���Size��T(b)���1�1.37�1.10�1.51��1�12.27�13.62�13.54��2�1.27�0.97�1.18��2�12.47�11.86�12.00��3�1.34�1.18�1.15��3�20.36�16.86�17.14��4�1.24�1.15�1.04��4�18.24�22.19�15.72��5�1.28�1.13�1.17��5�18.87�23.21�27.68��6�1.21�1.17�1.19��6�24.44�23.36�27.54��7�1.22�1.19�1.16��7�20.45�25.83�20.85��8�1.14�1.11�1.10��8�24.00�28.85�24.39��9�1.14�0.99�1.09��9�24.21�26.42�23.20��10�1.04�1.09�1.02��10�14.51�17.82�12.75��Size��s���Size��T(s)���1�1.12�0.85�1.06��1�4.99�5.26�4.75��2�0.71�0.56�0.39��2�3.47�3.46�1.98��3�0.28�0.63�0.61��3�2.13�4.52�4.52��4�0.04�0.48�0.40��4�0.28�4.62�3.01��5�-0.18�0.29�0.19��5�-1.35�3.03�2.26��6�-0.56�-0.02�-0.05��6�-5.65�-0.20�-0.58��7�-0.56�-0.36�-0.24��7�-4.68�-3.94�-2.19��8�-0.55�-0.71�-0.60��8�-5.78�-9.18�-6.68��9�-0.82�-0.73�-0.67��9�-8.66�-9.73�-7.13��10�-0.89�-0.88�-0.89��10�-6.21�-7.20�-5.52��







Appendix 5.2 continued



BTMV�High�Medium�Low��BTMV�High�Medium�Low��Size��h���Size��T(h)���1�0.14�0.45�-1.39��1�0.53�2.38�-5.33��2�0.26�0.36�-0.09��2�1.09�1.90�-0.41��3�0.24�-0.21�-0.46��3�1.58�-1.30�-2.93��4�0.27�-0.07�-0.19��4�1.67�-0.60�-1.23��5�0.16�-0.17�-0.34��5�1.03�-1.51�-3.47��6�0.61�-0.14�-0.18��6�5.23�-1.19�-1.74��7�0.35�0.17�-0.29��7�2.46�1.54�-2.26��8�0.34�0.09�-0.08��8�3.06�1.04�-0.72��9�0.27�-0.03�-0.24��9�2.48�-0.36�-2.17��10�0.15�-0.28�-0.18��10�0.88�-1.96�-0.94�������Size�����������1�0.60�0.68�0.60�������2�0.60�0.60�0.55�������3�0.79�0.71�0.71�������4�0.75�0.81�0.67�������5�0.76�0.82�0.86�������6�0.86�0.82�0.86�������7�0.80�0.86�0.79�������8�0.85�0.89�0.85�������9�0.86�0.88�0.84�������10�0.69�0.77�0.63��

















































Appendix 5.3.



Three-Factor Regressions for Simple Monthly Excess Returns on 30 Low Beta Portfolios Formed on Size and BE/ME: 1/85-12/95, 132 Months

�





BTMV�high�medium�low��BTMV�high�medium�low��Size��a���Size��T(a)���1�0.0108�0.0081�0.0057��1�2.19�1.94�0.92��2�0.0002�0.0051�0.0019��2�0.08�2.01�0.67��3�-0.0031�-0.0039�-0.0012��3�-1.26�-1.55�-0.43��4�-0.0027�-0.0036�-0.0019��4�-1.23�-1.43�-0.63��5�-0.0020�-0.0016�-0.0063��5�-0.64�-0.68�-1.86��6�-0.0003�0.0002�-0.0040��6�-0.09�0.06�-1.07��7�0.0048�-0.0035�0.0016��7�1.34�-1.22�0.45��8�0.0095�0.0011�0.0073��8�2.41�0.33�1.90��9�0.0022�0.0056�0.0061��9�0.69�1.41�2.08��10�0.0016�0.0029�0.0025��10�0.79�1.45�1.09��Size��b���Size��T(b)���1�0.9�0.7�0.7��1�9.43�8.92�6.16��2�0.9�0.8�0.8��2�17.84�16.34�15.39��3�0.7�0.8�0.9��3�14.68�17.22�16.63��4�0.8�0.9�0.9��4�19.18�18.44�15.91��5�0.8�0.9�1.0��5�13.83�20.39�15.13��6�0.8�0.8�0.9��6�12.94�13.69�12.68��7�0.7�0.9�0.7��7�11.25�16.18�11.65��8�0.9�1.0�0.9��8�13.00�15.34�12.87��9�0.8�0.9�0.8��9�12.96�12.78�15.22��10�0.8�0.8�0.8��10�21.02�20.76�18.95��Size��s���Size��T(s)���1�0.59�0.42�0.81��1�3.25�2.69�3.50��2�0.45�0.59�0.63��2�4.61�6.31�5.92��3�0.38�0.50�0.79��3�4.21�5.39�7.36��4�0.40�0.33�0.63��4�4.82�3.49�5.70��5�0.03�0.39�0.41��5�0.25�4.52�3.28��6�-0.04�-0.07�0.27��6�-0.31�-0.62�1.95��7�-0.50�-0.18�-0.19��7�-3.76�-1.71�-1.50��8�-0.82�-0.55�-0.63��8�-5.60�-4.38�-4.41��9�-0.71�-0.59�-0.70��9�-6.17�-3.98�-6.43��10�-0.70�-0.73�-0.69��10�-9.36�-10.03�-8.17��





Table 5.11 continued



BTMV�high�medium�low��BTMV�high�medium�low��Size��h���Size��T(h)���1�0.70�0.30�-0.53��1�3.26�1.64�-1.95��2�0.62�0.10�-0.56��2�5.38�0.95�-4.46��3�0.41�-0.07�-0.14��3�3.88�-0.65�-1.12��4�-0.04�0.07�-0.28��4�-0.44�0.62�-2.13��5�0.23�-0.14�-0.20��5�1.65�-1.39�-1.37��6�0.33�0.14�-0.43��6�2.14�1.01�-2.65��7�0.64�0.11�-0.03��7�4.12�0.84�-0.21��8�0.19�-0.09�-0.10��8�1.13�-0.60�-0.59��9�0.40�-0.49�-0.11��9�2.98�-2.83�-0.86��10�-0.02�-0.11�-0.33��10�-0.21�-1.27�-3.32�������Size�����������1�0.54�0.46�0.26�������2�0.79�0.73�0.66�������3�0.71�0.73�0.72�������4�0.76�0.75�0.69�������5�0.64�0.78�0.66�������6�0.62�0.63�0.56�������7�0.61�0.70�0.54�������8�0.65�0.69�0.62�������9�0.67�0.61�0.71�������10�0.83�0.83�0.79��
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� See Stoll & Whaley, (1983), Table 5, p.72.

�Bid and Ask prices are not available on DATASTREAM prior to November 1986.

�These are Jan-87, Jan-88, Apr-88, May-88, Jan-89, May-89, Jan-90, Jan-91, Apr-91, Jan-92, Jan-93, 

May-93, Jan-94, Apr-94, May-94, Aug-94, Jan-95.



�The interesting feature in Figure 5.22 is that the DY series of portfolio 1 resembles very much the 3-Month Treasury Bill Monthly Rate, pictured further in Figure 7.2. 

�In this case the CAPM's assumption that all market agents possess homogeneous information will be violated.

� For the smallest size portfolio 1 turnover by volume is not available before February 1991. 

� A complete theoretical derivation and practical application of the Markov Chain approach is evolved in the next Chapter 6.

� Here the state 0 represents movements in same direction, the state 1 represents movements in different direction.

� It exausts all possible combinations between the states for two periods � before the current event �, i.e., 00, 01, 10, 11.
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