                         CAPM Vs Fama French Model

Question1: 

(a) The descriptive statistics of the three securities are shown in Table 1(detailed calculation results are shown in Appendix):

Table 1

	
	ATT
	COKE
	IBM

	Α
	0.2985
	0.6487
	-0.3775

	t-statistics (α)
	0.9159
	2.0406
	-1.0348

	Β
	0.560
	0.712
	0.734

	t-statistics (β)
	7.63
	9.95
	8.93

	R-Square
	20.046%
	30.044%
	26.092%


The R-Square is the ratio of the marke6t risk total risk. The R-square for AT&T, Coke and IBM are 20.1%, 30.1% and 25.8% respectively.

Specifications:  et = Rit - (A + bRmt)  and  Rit - Rf= a + b(Rmt-Rf) + et where the alpha (a) are risk adjusted returns.  Where (A) is Rf(1-b). 

i. The alphas are shown in table 1 and the only one alpha or (residual), that of coke, is significantly different from zero at a 95% level of confidence. 

ii.  Assuming the CAPM is a good model, since the EMH and CAPM are joint tests, implies that all market risk is commensurate or captured by the market equity index. Thus any return over and above or down and below that legitimized by the model means that there is overreaction (reversal ex-post) or under-reaction (momentum ex-post) by investors (after info is released).  In other words there are sluggish price adjustments to firm specific news (since there is mean reversion towards intrinsic value).  This implies that prices don’t reflect all information and that investor could in principle predict trend either up and down as part of a much bigger reversal effect over extended periods i.e. momentum properties that form part of a much bigger overshooting correction “effect”.  In the case of Coke the price is undervalued so we would expect a residual that reflects positive serial correlation or persistency as suppose to zero serial correlation i.e. prices moving unpredictably around “true” market value.

iii.  Now assuming EMH holds, then different from zero alphas or risk adjusted returns imply that the CAPM’s market equity index is not accounting for all market risk.  This is because prices are not reflecting all information there should not be any sluggish or incomplete adjustments and thus all specific return should have already been capture in prices after the information was released.  In other words there should not be any residual serial correlation.  Therefore any significant alphas are simply reflecting misspecification or deep structural errors in the model in capturing substantial amount of systematic risk 

(b) The descriptive statistics for the three funds are shown in Table 2:

Table 2

	
	Fund1
	Fund2
	Fund3

	A
	-0.196
	0.352
	-0.015

	T-statistics (α)
	-1.707
	2.090
	-0.230

	Β (market Portfolio)
	1.144
	0.732
	0.717

	t-statistics (β)
	44.24
	19.32
	49.97

	R-Square
	89.647%
	62.277%
	91.700%


The R-square for the three funds is 89.64%, 62.277% and 91.70% respectively. The R-Square values for the three funds are higher relative to the individual securities, as shown in Table 1.  

This means that a greater proportion of total risk is market risk or (can be explained by the model) as suppose to firm specific risk.  This is due the fact that most of the firm specific risk is diversified away or is offset by other firms’ specific risk. This implies that the equity funds are closer or at the minimum variance frontier than the individual securities. 

Question 2 

The descriptive statistics of the three equity funds against the Fama-French factors are shown in Table 3.  

Table 3: Fama-French Model

	
	Fund 1
	Fund 2
	Fund 3

	
	Coefficient
	t Stat
	Coefficient
	t Stat
	Coefficient
	t Stat

	a
	-0.0205
	-0.203
	0.1979
	1.514
	-0.0836
	-1.332

	RM-RF
	1.035
	41.44
	0.636
	19.66
	0.749
	48.17

	HML
	-0.368
	-8.79
	0.008
	0.16
	0.126
	4.85

	SMB
	0.131
	3.28
	0.685
	13.21
	-0.006
	-0.26

	R Square
	92.55%
	78.79%
	92.49%


From table 3, we first of all see that fund 2 has the lowest R Square of all the other funds.  This implies that the model, assuming market is nearly efficient (and even more so since firm specific risk should more or less be diversified away) is not capturing all of the underlying systematic risk. NOTE :*( this will not be the case if small securities are consistently undervalued by stock analysts and low R could be the result of an inefficient market or “irrational behavior”).  This could be due to the fact that there are certain liquidity constraints (i.e. higher than above transaction costs) that are not being captured by the size factor.  The fund also has the highest positive covariance, (Beta), with the size factor (small-large firms) as well as a relatively small covariance with the book to market factor.  All of this point out to a small firm equity fund.  So we conclude that fund 2 is the T.Rowe small firm equity fund.
From table 3, we also see that fund 3 has the second highest R square thus most of the systematic risk is captured by the model, especially by the Book to Market factor.  In addition, the fund has a relative high covariance with the book to market ratio factor as well an insignificant size factor coefficient i.e. is not composed of small stocks.  This led us to conclude that the equity fund is composed of value stocks.  Therefore fund 3 is the Colonial equity Fund.
From table 3, we see that fund 1 is has the highest R square and has a negative covariance with the Book to Market ratio factor indicating as well as a relatively high covariance with the small factor. This implies that most of the stocks held in this fund are growth stocks and there is a high correlation between small securities and growth securities.  And so we would expect to see high multicollinearity between the two coefficients.  This is intuitive, as we would expect those firms early in the life cycle experiencing high growth to be small companies or “tech “start ups.  Thus we conclude fund 3 is the Seligman Growth equity fund.
Question 3:

(a) Using the CAPM as the pricing model, the alphas are:

 Table 4:

	
	Fund1 (Seligman)
	Fund2 (T.Rowe)
	Fund3 (Colonial value)

	α
	-0.196
	0.352
	-0.015

	t-statistics (α)
	-1.71
	2.09
	-0.24

	Rank
	3
	1
	2


The only one that is statically significant at 95% level of confidence and able to earn abnormal returns or positive risk adjusted returns is T Rowe small stocks.  The other two fund’s risk adjusted returns are not significantly different from zero, so for all purposes their firm specific returns are diversified away.  (Assuming nearly efficient markets (not perfect) some stocks will experience momentum others reversal properties so that they will roughly offset each other).  Also most of their market risk is being captured by the market portfolio.   

(b)  Using the Fama-French model, the alphas are:

                  Table 5:

	
	Fund1 (Seligan)
	Fund2 (T.R Price)
	Fund3 (Colonial)

	α
	-0.0205
	0.1979
	-0.0836

	T Stat
	-0.20
	1.51
	-1.33

	Rank
	2
	1
	3


        Based on the FF model we see than none of the alphas are different from zero (95%), and therefore none are able to earn returns over and above or lower and below that legitimized by the model.  No opportunities for arbitrage profits, i.e. on average the residual have zero serial correlation after info is released, (assuming model is correct).  In other words the model is able to account for most of market risk though the three factors.  

c)
In the CAPM model the small stock fund (or T Rowe) was the only one who had positive and significant risk adjusted returns, this signal the fact that either these stocks were consistently undervalued by stock analysts, or the market portfolio was not entirely proxying for underlying market risk.  From the CAPM regressions we see that T Rowe had significant positive abnormal returns which means that on AVG small securities experience momentum properties after firm specific news are released, assuming the model is correct.  Nevertheless from the FF regressions we the see that in fact there was no systematic undervaluation by the markets, but that there was a substantial portion of systematic risk not accounted for solely by the equity index fund.  This explains why the T Rowe’s alpha under the FF model is not different from zero.  What was originally thought, as abnormal return under the CAPM is not more that time varying risk premium now being commensurate by the “Small Firm” Factor.  Even though we don’t know exactly what the small firm factor is preying for, one hypothesis is that investor are now being compensated for the higher bid ask spread found in small companies through a liquidity premium.  In other words higher transaction costs requires a higher expected return.       

Question 4:

(a) The Sharpe Ratio result are:

Table 6

	
	Fund 1
	Fund 2
	Fund 3
	Market

	R-Rf Average
	0.5177
	0.8089
	0.4322
	0.6239

	S
	5.3225
	4.0885
	3.2971
	4.4054

	Sharpe ratio
	0.0973
	0.1978
	0.1311
	0.1416

	Rank
	4
	1
	3
	2


According the Sharpe ratio evaluation measure fund 2 is the most mean variance efficient. (I.e. has the highest market price of risk) 

(b) As shown in Table 6, the equity index fund Sharpe ratio is relatively higher than both fund 1 and fund 3.  Nevertheless Fund 2 Sharpe ratio is higher than that of the index fund.  This implies that given the risk free rate of return Fund 2 has a higher market price per unit of risk than that of the proxy market portfolio.  If in fact this were the only 4 funds the investor could practically choose from then fund 2 would be the optimal market portfolio in the asset allocation decision.  

C) The appeal of both the alpha measure or the Sharpe ratio is contingent upon the context in which it is used.  In the case of mutual funds, winners and losers stocks (independent of whether there is sluggish response in prices due to firm specific news) will tend to offset each other up to the point where most or all idiosyncratic risk will be zero (alphas will not be different from zero).  Therefore alpha measures are useless as a way of ranking these and other diversified asset funds.  Hence the evaluation of these funds mainly relies on ratios that are able to identify more efficient assets within a mean- variance efficient sample (those equity funds at the efficient frontier).  In contrast, the alpha measure is more reliable in identifying individual winner and loser stocks due to the fact that not all information has been reflected in the security (not assuming perfectly efficient markets).  Thus investors could in theory trace out positive or negative trends in prices if risk adjusted rates of return are indeed statistically significant. Thus the Sharpe ratio measure in this context is useless because a major portion of that total risk is not being compensated for in the markets.  In other words the Sharpe ratio will be biased down because of the high un-rewarded unsystematic risk.      

Appendix:

The regression equation is

Att-Rf = 0.298 + 0.560 RM-RF

Predictor        Coef       StDev          T        P

Constant       0.2985      0.3259       0.92    0.361

RM-RF         0.55973     0.07340       7.63    0.000

S = 4.872       R-Sq = 20.5%     R-Sq(adj) = 20.1%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1      1380.3      1380.3     58.16    0.000

Residual Error   226      5363.8        23.7

Total            227      6744.0

Regression Analysis

The regression equation is

Coke-Rf = 0.649 + 0.712 RM-RF

Predictor        Coef       StDev          T        P

Constant       0.6487      0.3179       2.04    0.042

RM-RF         0.71207     0.07160       9.95    0.000

S = 4.752       R-Sq = 30.4%     R-Sq(adj) = 30.1%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1      2233.8      2233.8     98.90    0.000

Residual Error   226      5104.4        22.6

Total            227      7338.2

Regression Analysis

The regression equation is

IBM-Rf = - 0.378 + 0.734 RM-RF

Predictor        Coef       StDev          T        P

Constant      -0.3775      0.3648      -1.03    0.302

RM-RF         0.73392     0.08216       8.93    0.000

S = 5.454       R-Sq = 26.1%     R-Sq(adj) = 25.8%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1      2373.0      2373.0     79.79    0.000

Residual Error   226      6721.7        29.7

Total            227      9094.7

Regression Analysis

The regression equation is

Fund1-Rf = - 0.196 + 1.14 RM-RF

Predictor        Coef       StDev          T        P

Constant      -0.1960      0.1148      -1.71    0.089

RM-RF         1.14393     0.02586      44.24    0.000

S = 1.716       R-Sq = 89.6%     R-Sq(adj) = 89.6%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1      5764.9      5764.9   1957.00    0.000

Residual Error   226       665.8         2.9

Total            227      6430.7

Regression Analysis

The regression equation is

Fund2-Rf = 0.352 + 0.732 RM-RF

Predictor        Coef       StDev          T        P

Constant       0.3520      0.1683       2.09    0.038

RM-RF         0.73240     0.03792      19.32    0.000

S = 2.517       R-Sq = 62.3%     R-Sq(adj) = 62.1%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1      2363.2      2363.2    373.11    0.000

Residual Error   226      1431.4         6.3

Total            227      3794.6

Regression Analysis

The regression equation is

Fund3-Rf = - 0.0150 + 0.717 RM-RF

Predictor        Coef       StDev          T        P

Constant     -0.01496     0.06368      -0.23    0.814

RM-RF         0.71670     0.01434      49.97    0.000

S = 0.9519      R-Sq = 91.7%     R-Sq(adj) = 91.7%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1      2262.9      2262.9   2497.18    0.000

Residual Error   226       204.8         0.9

Total            227      2467.7

Regression Analysis

The regression equation is

Fund3-Rf = - 0.0836 + 0.749 RM-RF + 0.126 HML - 0.0065 SMB

Predictor        Coef       StDev          T        P

Constant     -0.08357     0.06276      -1.33    0.184

RM-RF         0.74851     0.01554      48.17    0.000

HML           0.12624     0.02604       4.85    0.000

SMB          -0.00655     0.02489      -0.26    0.793

S = 0.9096      R-Sq = 92.5%     R-Sq(adj) = 92.4%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         3     2282.39      760.80    919.61    0.000

Residual Error   224      185.32        0.83

Total            227     2467.70

Regression Analysis

The regression equation is

Fund1-Rf = - 0.021 + 1.04 RM-RF - 0.368 HML + 0.131 SMB

Predictor        Coef       StDev          T        P

Constant      -0.0205      0.1009      -0.20    0.839

RM-RF         1.03521     0.02498      41.44    0.000

HML          -0.36783     0.04186      -8.79    0.000

SMB           0.13107     0.04001       3.28    0.001

S = 1.462       R-Sq = 92.6%     R-Sq(adj) = 92.5%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         3      5951.8      1983.9    928.03    0.000

Residual Error   224       478.9         2.1

Total            227      6430.7

Regression Analysis

The regression equation is

Fund2-Rf = 0.198 + 0.636 RM-RF + 0.0085 HML + 0.685 SMB

Predictor        Coef       StDev          T        P

Constant       0.1979      0.1308       1.51    0.131

RM-RF         0.63646     0.03238      19.66    0.000

HML           0.00853     0.05426       0.16    0.875

SMB           0.68492     0.05186      13.21    0.000

S = 1.895       R-Sq = 78.8%     R-Sq(adj) = 78.5%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         3     2990.06      996.69    277.49    0.000

Residual Error   224      804.55        3.59

Total            227     3794.61

Descriptive Statistics

Variable             N       Mean     Median     TrMean      StDev    SE Mean

Fund1-Rf           228      0.518      0.284      0.538      5.323      0.352

Fund 1             228      1.093      0.850      1.107      5.302      0.351

Variable       Minimum    Maximum         Q1         Q3

Fund1-Rf       -24.437     15.517     -2.694      3.611

Fund 1         -23.900     16.100     -2.175      4.200

Descriptive Statistics

Variable             N       Mean     Median     TrMean      StDev    SE Mean

Fund 2             228      1.384      1.750      1.582      4.064      0.269

Fund2-Rf           228      0.809      1.297      1.009      4.089      0.271

Variable       Minimum    Maximum         Q1         Q3

Fund 2         -29.000     10.400     -0.200      3.675

Fund2-Rf       -29.537      9.722     -0.827      3.045

Descriptive Statistics

Variable             N       Mean     Median     TrMean      StDev    SE Mean

Fund 3             228      1.007      1.100      1.088      3.277      0.217

Fund3-Rf           228      0.432      0.468      0.518      3.297      0.218

Variable       Minimum    Maximum         Q1         Q3

Fund 3         -16.000      8.700     -0.900      3.100

Fund3-Rf       -16.537      8.271     -1.427      2.567

Descriptive Statistics

Variable             N       Mean     Median     TrMean      StDev    SE Mean

RM                 228      1.199      1.243      1.251      4.386      0.290

RM-RF              228      0.624      0.758      0.686      4.405      0.292

Variable       Minimum    Maximum         Q1         Q3

RM             -22.225     13.072     -1.204      4.149

RM-RF          -22.762     12.681     -1.778      3.517

