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Introduction
� Focusing on higher-order systematic co-moments beyond 

Beta level, i.e. Systematic Co-skewness and Co-kurtosis

� Observing its relationship with stock returns

� Extending asset pricing models (CAPM and Three-factor 
model)

� Single-factor CAPM has some limitations

� Due to the fact that stock returns are generally not normally 
distributed



Introduction (cont.)

� There are plenty of evidence that other factors (besides Beta) 

are able to capture the variation in cross-sectional returns

� Non-market factors: size, value, and momentum

� Market factors: higher-order systematic co-moments

� Most empirical works are concentrated in US

� Applying the widely-accepted methodologies to data in 

Thailand; Direct Observation and Two-pass Regression



Research Questions

� # 1 How do stock portfolios contain information of systematic 

co-skewness and co-kurtosis?

� # 2 Can asset pricing models incorporated with other risk 

factors (besides Beta) better explain the variation in cross-

sectional regression than CAPM?

� # 3 Are Fama-French factors of SMB and HML the proxies of 

systematic co-moments?



Literature Review

� Three relevant topics

� Non-normality of stock return distributions

� Multifactor Model

� CAPM with higher-order systematic co-moments



Literature Review (cont.)

� Non-normality of stock return distributions

� Bekaert et al. (1998) : Return distributions from emerging 

equity market tend to be positively-skewed and leptokurtic

� Several studies show the meaningfulness of the third 

moment (Skewness)

� Chunhachinda et al. (1997), Prakash et al. (2003) : 

Investors do trade the expected return for skewness when 

constructing an optimal portfolio with higher moments



Literature Review (cont.)

� Multifactor Model

� Beta alone is argued as insufficient to capture variation in 

cross-sectional stock returns

� Extending single-factor CAPM with stock characteristics 

(non-market risk factors)

� Banz (1981) : Given their Betas, average returns from 

CAPM for small-sized stock are too low, and vice versa for 

large-sized stocks. Size has negative relationship with 

returns. 

� Fama and French (1992) : Size and book-to-market equity 

ratios are combined to capture cross-sectional variation



Literature Review (cont.)

� Multifactor Model (cont.)

� Chan et al. (1992) : In Japanese stock market, Book-to-

market equity ratio and cash flows yield have significant 

positive relationship with expected returns

� Jegadeesh and Titman (1993) : With appropriate return 

interval and estimation length, momentum effect can 

explain the variation of stock returns

� Development of Fama-French’s Three-factor Model (Beta, 

size effect, and value effect) as well as Carhart (1997)’s 

Four-factor Model (Three-factor model adding with 

momentum effect)



Literature Review (cont.)

� CAPM with systematic co-moments

� Extending with higher-order systematic co-moments; 

generally systematic co-skewness and co-kurtosis

� Kraus and Litzenberger (1976) : Find that the slope of 

CAPM is lower and the intercept is higher than predicted. 

By assuming that investors prefer positive skewness, 

intercept equals to risk-free rate when systematic co-

skewness is added

� Friend and Westerfield (1980) : Coefficient of systematic 

co-skewness is statistically different from zero, implying 

that systematic co-skewness can be priced. However, 

intercept is not equal to risk-free rate



� CAPM with systematic co-moments (cont.)

� Harvey and Siddique (2000) : Propose four measurements 

of systematic co-skewness.

� βSKD is calculated from regression residuals, instead of asset 
returns, and the market

� is calculated from the square of market returns

� is calculated from a long portfolio with negative co-

skewness and short portfolio with positice co-skewness

� is calculated from excess returns of a portfolio of 

stocks with negative co-skewness

� There is negative relationship between portfolio returns and 
βSKD as well as 
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Literature Review (cont.)

� CAPM with systematic co-moments (cont.)

� Harvey and Siddique (2000) also incorporate systematic 

co-skewness into CAPM and Three-factor Model

� Generally, Three-factor model provide better adjusted R-

square than CAPM

� Incorporating some systematic co-skewness proxies could 

improve the explanatory power of both traditional CAPM 

and Three-factor model

� But it can be noticed from the regression of individual 

stocks that systematic co-skewness is significant in some 

cases, depending on the length of estimation period of 

systematic co-moments



Literature Review (cont.)

� CAPM with systematic co-moments (cont.)

� Dittmar (2002) : Systematic co-kurtosis is able to reduce 

pricing errors when comparing between non-linear pricing 

kernel (adding co-kurtosis) and linear pricing kernel 

(adding stock characteristics)

� Hung et al. (2004) : Carry time-series regression to 

compare adjusted R-squares between models

� Adjusted R-square improves as SMB and HML are added

� Gamma and Delta values (systematic co-skewness and co-

kurtosis) are not statistically significant
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Additional Data (may skip)

� Explain SMB and HML

� Fama-French’s hedging portfolio of size and value 

attributes

� SMB (Small Minus Big) : is the return of zero-investment 

portfolio from longing portfolio of small-sized stocks and 

shorting portfolio of large-sized stocks

� HML (High Minus Low) : is the return of zero-investment 

portfolio from longing portfolio of high book-to-market 

equity stocks and shorting portfolio of low book-to-market 

equity stocks 



Literature Review (cont.)

� CAPM with systematic co-moments (cont.)

� Chung et al. (2004) : Extend Three-factor Model with 

systematic co-moments up to tenth-order

� By adding several sets of systematic co-moments up to 

tenth order, the slope coefficients of SMB and HML 

become less significant or insignificant, while adjust R-

squares are improved

� The work points out that SMB and HML are proxies of 

systematic co-moments

� However, it can be noticed that systematic co-moments 

beyond forth-order are required and Intervaling Effect (as 

suggested by Prakash et al. (2003)) has substantial impact



Data and Methodology

� Post-crisis period of Thailand (Jul 97 to Dec 04)

� Selection criteria;

� Stock should have been traded since IPO. Create 

survivorship bias, but complete info of delisted is rare

� Availability of complete set of information (weekly stock 

returns, quarterly market size and PBV ratio)

� Exclude stocks with negative PBV ratio

� Liquidity concern : exclude any stock that has zero weekly 

returns more than 10% of its total number of observation

� Get 132 qualified stocks out of 399, but still 

represent 65% of total market size on average



Data and Methodology (cont.)

� Repeat portfolio construction quarterly
� 30 rounds, containing totally 392 weekly returns

� Equally-weighted average returns

� Size quintiles (Big to Small)

� Value quintiles (Growth to Value)

� Two-way classification of size and value
� Intersection of three size-sorted and three value-sorted

� Firstly, sort stocks into three based on size (B, M, S)

� Secondly, each size-sorted portfolio are classified into 
three based on value (G, M, V)

� 9 portfolios : B/G, B/M, B/V, M/G, M/M, M/V, S/G, S/M, S/V



Data and Methodology (cont.)

� Normality Test : Jarque-Bera Test of Normality

� Systematic co-moments estimates

� Beta

� Systematic co-skewness

� Systematic co-kurtosis
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Data and Methodology (cont.)

� Comparison between asset pricing models

� Widely-used Fama-MacBeth’s Two-Pass Regression

� Estimate systematic co-moments over historical 52 week

� CAPM and Three-factor Model adding systematic co-

skewness and co-kurtosis

� Observe improvement in adjusted R-square and 

significance of estimated risk premium, similar to Friend 

and Westerfield (1980) and Harvey and Siddique (2000)



Data and Methodology (cont.)

� Comparison between asset pricing models (cont.)

� CAPM

� CAPM with systematic co-skewness

� CAPM with systematic co-skewness and co-kurtosis
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Data and Methodology (cont.)

� Comparison between asset pricing models (cont)

� Three-factor Model 

� Three-factor Model with systematic co-skewness

� Three-factor Model with systematic co-skewness and co-

kurtosis
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Additional Data (may skip)

� Fama-MacBeth two-pass regression

� Firstly, estimate series of coefficients (beta, s, h) from time-

series regression of stock returns on market risk premium, 

SMB, and HML portfolio returns

� Use historical returns over 60 months, for example, to 

estimate coefficient for using in 61th period

� Aim to observe pricing of systematic risk (requires series of 

rolling systematic co-moments)

� Next, estimate risk premium (slope coefficients or Lambda) 

from cross-sectional regression

jjHMLjSMBjMKTj ehsr ++++= ˆˆˆ
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Empirical Results

� Overview of Thai stock market

� Test the normality with different return intervals

� No perfect result, but return distributions according to daily 

and weekly return intervals exhibit positively-skewed and 

leptokurtic pattern

� Possibly due to intervaling effect (Prakash et al. (2003)), 

and estimation period (Daves et al. (2000))

Return No. of Mean* Variance* Skewness Excess JB-stat p-value

Interval Obs Kurtosis

Daily 1844 3.14% 9.43% 0.5247 3.5604 1058.5754 0.0000

Weekly 392 3.12% 11.04% 0.2184 2.0600 72.4320 0.0000

Monthly 90 3.16% 15.38% -0.0336 0.3568 0.4943 0.7810

Note: *Annualized return and variance



� Size quintile

� Value quintile

Portfolio Annualized

Weekly Return Second Third Forth

Large -11.72% 1.0840   1.3612   1.1048   

2 -20.38% 1.1341   1.0094   1.1485   

3 -2.34% 1.1305   0.3578   1.1036   

4 -1.91% 1.0162   0.1464   1.0066   

Small 17.31% 1.0340   (1.1240)  1.0414   

Correlation with mean return (0.6414)  (0.9371)  (0.7104)  

Systematic Co-moments

Portfolio Annualized

Weekly Return Second Third Forth

Growth -20.43% 1.0300   0.1806   1.0507   

2 -16.40% 1.0086   0.8281   1.0043   

3 0.70% 1.1198   0.7208   1.1273   

4 -2.64% 1.1450   0.1639   1.0781   

Value 19.01% 1.0828   (0.3121)  1.1213   

Correlation with mean return 0.5665   (0.5816)  0.8104   

Systematic Co-moments

Empirical Results – Direct Observation



Empirical Results – Direct Observation

� Size and value stock quintiles

� “Small” outperforms “Big” portfolios by 29.03% p.a.

� “Value” outperforms “Growth” portfolios by 39.44% p.a.

� The quintile with higher returns tends to have less positive 

or negative systematic co-skewness

� Negative relationship between systematic co-skewness 

and mean returns (consistent with Harvey and Siddique)

� This may suggest a trade-off between mean returns and 

systematic co-skewness 



� Size quintile

� Value quintile

Portfolio Annualized

Weekly Return Second Third Forth

Large -11.72% 1.0840   1.3612   1.1048   

2 -20.38% 1.1341   1.0094   1.1485   

3 -2.34% 1.1305   0.3578   1.1036   

4 -1.91% 1.0162   0.1464   1.0066   

Small 17.31% 1.0340   (1.1240)  1.0414   

Correlation with mean return (0.6414)  (0.9371)  (0.7104)  

Systematic Co-moments

Portfolio Annualized

Weekly Return Second Third Forth

Growth -20.43% 1.0300   0.1806   1.0507   

2 -16.40% 1.0086   0.8281   1.0043   

3 0.70% 1.1198   0.7208   1.1273   

4 -2.64% 1.1450   0.1639   1.0781   

Value 19.01% 1.0828   (0.3121)  1.1213   

Correlation with mean return 0.5665   (0.5816)  0.8104   

Systematic Co-moments

Empirical Results – Direct Observation



Empirical Results – Direct Observation

� Stock and value stock quintiles (cont.)

� Systematic co-kurtosis tracks Beta closely, which may 

suggest redundant in asset pricing model

� However, there is inconsistent in signs of Betas (and the 

co-kurtosis) between size-sorted and value-sorted quintiles

� This may due to the problem that there is small number of 

stocks per quintile (15 to 30 stocks). For example, each 

stock in a single quintile earns substantial weight of 3.3% 

to 6.7%. Hence, only few stocks with strange return pattern 

may yield an impact on portfolio return as a whole



� Two-way classification of size and value

� Analysis based on single aspect of size or value may not 

provide a conclusion concerning that which characteristics 

can yield an impact or be relevant to systematic co-

moments.

� Two-way classification aims to observe impact of one 

characteristic free from another

� Result is then confirmed: the group of “Small” and “Value”

stock quintiles still outperform its opposition

Empirical Results – Direct Observation



� Negative correlation between systematic co-skewness and 

mean returns

� Strong correlation between Beta and systematic co-

kurtosis with small negative value

Portfolio Annualized

Weekly Return Second Third Forth

B/G -0.43% 0.9675   0.8192   0.9795   

B/M -0.27% 0.9883   1.1893   1.0503   

B/V -0.24% 1.2962   1.2866   1.3039   

M/G -0.32% 1.0505   0.4039   1.0258   

M/M -0.21% 1.0343   0.4576   1.0251   

M/V 0.05% 1.2435   0.9020   1.2245   

S/G 0.14% 1.0470   (1.2072)  0.9499   

S/M 0.18% 0.9838   (0.7502)  0.9912   

S/V 0.47% 1.0136   (0.2507)  1.0632   

Correlation with mean return; (0.0409)  (0.6730)  (0.0576)  

Systematic Co-moments

Empirical Results – Direct Observation



� Model comparison : Time-series regression

� Apply the model from Hung et al. (2004)

� Betas are positive and statistically significant in all models

� Not only the adjusted R-square improves when non-market 

factors (SMB and HML) are added, the range is narrow 

down to 71%-89% from 46%-84%

� At least one SMB and HML coefficients are significant but 

the signs are vague among models

� Regression on squared and cubed market risk premium 

yield immaterial result

tjtHMLjtSMBjmtjmtjmtjjtj eRhRsRRRR ,,,
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Empirical Results –

Time-series Regression



Portfolio αααα ββββ s h Adj Rsq

B/G -0.0038 ** 0.9675 ** 0.8059

(-3.46) (40.30 )

-0.0022 * 1.0170 ** -0.0949 ** -0.3446 ** 0.8563

(-2.32) (47.32 ) (-4.19) (-10.21)

B/M -0.0022 . 0.9883 ** 0.7920

(-1.86) (38.60 )

-0.0012 0.9927 ** -0.1334 ** -0.0841 * 0.8072

(-1.02) (38.71 ) (-4.94) (-2.09)

B/V -0.0017 1.3069 ** 0.8373

(-1.16) (44.79 )

-0.0033 ** 1.2154 ** -0.0053 0.4940 ** 0.8877

(-2.91) (48.78 ) (-0.20) (12.63 )

M/G -0.0027 1.0505 ** 0.6370

(-1.45) (26.21 )

-0.0031 . 1.1538 ** 0.3407 ** -0.4899 ** 0.7290

(-1.95) (32.02 ) (8.97 ) (-8.66)

M/M -0.0017 1.0343 ** 0.6633

(-0.96) (27.77 )

-0.0031 . 1.0714 ** 0.3007 ** -0.0997 . 0.7088

(-1.90) (29.73 ) (7.92 ) (-1.76)

Time-series regression results (1/2)



Portfolio αααα ββββ s h Adj Rsq

M/V 0.0012 1.2271 ** 0.7382

(0.65 ) (32.38 )

-0.0023 . 1.2040 ** 0.3744 ** 0.4017 ** 0.8409

(-1.65) (39.73 ) (11.73 ) (8.44 )

S/G 0.0019 1.0470 ** 0.4665

(0.74 ) (18.52 )

-0.0022 . 1.2224 ** 1.0511 ** -0.6307 ** 0.8836

(-1.78) (44.48 ) (36.31 ) (-14.62)

S/M 0.0023 0.9838 ** 0.5041

(1.01 ) (19.96 )

-0.0024 1.0290 ** 0.7875 ** 0.0568 0.7848

(-1.59) (30.46 ) (22.13 ) (1.07 )

S/V 0.0052 0.9581 ** 0.4553

(1.59 ) (16.78 )

-0.0021 . 0.9738 ** 0.9278 ** 0.6392 ** 0.8775

(-1.65) (34.82 ) (31.50 ) (14.56 )

Note: **, * denotes t-statistics significant at the 1%, and 5% levels, repectively

Time-series regression results (2/2)



� Model comparison : Adjusted R-squares

� Low adjusted R-square in every model, but it is possible 

(due to different type between explanatory and dependent 

variables)

� Three-factor Model gives better adjusted R-square than 

CAPM, consistent with Harvey and Siddique (2000)

� Adding higher-order systematic co-moments does not 

significantly improve adjusted R-square of size and value 

quintiles, but give marginally improvement for the case of 

nine portfolios from two-way classification

� While Harvey and Siddique (2000) find that adjusted R-

square is better when systematic co-skewness is added

Empirical Results –

Two-pass Regression



� Size-sorted quintiles

� Value-sorted quintiles

Model αααα ββββ s h γγγγ δδδδ Adj Rsq

CAPM 0.0055 -0.0062 0.0577

(0.0987) (-0.1220)

Three-factor Model -0.0076 0.0269 0.0158 -0.0206 0.2119

(-0.3183) (0.9832) (2.0778) (-0.9762)

CAPM + γ + δ -0.0066 0.0018 -0.0210 0.0231 0.0640

(-0.3189) (0.0440) (-6.7753) (0.3861)

Model αααα ββββ s h γγγγ δδδδ Adj Rsq

CAPM -0.0068 0.0058 0.0403

(-0.1095) (0.1018)

Three-factor Model -0.0041 0.0003 -0.0067 0.0123 0.2084

(-0.1703) (0.0074) (-0.2926) (1.0920)

CAPM + γ + δ 0.0034 0.0059 0.0029 -0.0167 0.0117

(0.1090) (0.0979) (1.2345) (-0.2029)

Empirical Results –

Two-pass Regression



� Nine portfolios from two-way classification
Model αααα ββββ s h γγγγ δδδδ Adj-Rsq

CAPM -0.0005 -0.0001 0.0436

(-0.0125) (-0.0038)

Three-factor Model -0.0048 0.0058 0.0064 -0.0001 0.2173

(-0.1095) (0.1241) (0.4006) (-0.0062)

Three-factor Model + γ -0.0012 0.0055 0.0043 0.0012 -0.0053 0.2223

(-0.0238) (0.0948) (0.1899) (0.0729) (-1.5414)

Three-factor Model + γ + δ -0.0027 0.0100 0.0059 0.0024 -0.0026 -0.0052 0.2483

(-0.0514) (0.0613) (0.2027) (0.1440) (-0.6278) (-0.0304)

CAPM + γ 0.0032 -0.0016 -0.0021 0.0931

(0.0722) (-0.0332) (-0.6234)

CAPM + γ + δ 0.0009 -0.0013 -0.0097 0.0083 0.1248

(0.0194) (-0.0105) (-2.3258) (0.0590)

Empirical Results –

Two-pass Regression



� Model comparison : Coefficient signs

� Although t-statistics of the slope coefficients (risk premium) 

are insignificant, which is inconsistent with other literatures,

but the signs may contain some implications

� Coefficients of Beta are positive for Three-factor Model and its 

extension, suggesting positive relationship of risk premium 

and mean returns (theoretically suitable)

� For CAPM alone or extended with higher moments whose 

slope coefficients of Beta are negative, but the values tend to 

be small

Empirical Results –

Two-pass Regression



� Size-sorted quintiles

� Value-sorted quintiles

Model αααα ββββ s h γγγγ δδδδ Adj Rsq

CAPM 0.0055 -0.0062 0.0577

(0.0987) (-0.1220)

Three-factor Model -0.0076 0.0269 0.0158 -0.0206 0.2119

(-0.3183) (0.9832) (2.0778) (-0.9762)

CAPM + γ + δ -0.0066 0.0018 -0.0210 0.0231 0.0640

(-0.3189) (0.0440) (-6.7753) (0.3861)

Model αααα ββββ s h γγγγ δδδδ Adj Rsq

CAPM -0.0068 0.0058 0.0403

(-0.1095) (0.1018)

Three-factor Model -0.0041 0.0003 -0.0067 0.0123 0.2084

(-0.1703) (0.0074) (-0.2926) (1.0920)

CAPM + γ + δ 0.0034 0.0059 0.0029 -0.0167 0.0117

(0.1090) (0.0979) (1.2345) (-0.2029)

Empirical Results –

Two-pass Regression



� Nine portfolios from two-way classification
Model αααα ββββ s h γγγγ δδδδ Adj-Rsq

CAPM -0.0005 -0.0001 0.0436

(-0.0125) (-0.0038)

Three-factor Model -0.0048 0.0058 0.0064 -0.0001 0.2173

(-0.1095) (0.1241) (0.4006) (-0.0062)

Three-factor Model + γ -0.0012 0.0055 0.0043 0.0012 -0.0053 0.2223

(-0.0238) (0.0948) (0.1899) (0.0729) (-1.5414)

Three-factor Model + γ + δ -0.0027 0.0100 0.0059 0.0024 -0.0026 -0.0052 0.2483

(-0.0514) (0.0613) (0.2027) (0.1440) (-0.6278) (-0.0304)

CAPM + γ 0.0032 -0.0016 -0.0021 0.0931

(0.0722) (-0.0332) (-0.6234)

CAPM + γ + δ 0.0009 -0.0013 -0.0097 0.0083 0.1248

(0.0194) (-0.0105) (-2.3258) (0.0590)

Empirical Results –

Two-pass Regression



� Model comparison : Coefficient signs (cont.)

� Coefficients of systematic co-skewness (Gamma) are 

negative, suggesting that investors do trade-off returns for 

their positive skewness preference

� Coefficients of SMB (s) are also positive, suggesting that 

investors perceive the small-sized stocks as containing higher 

risk. Hence, they require higher expected returns

� Nonetheless, the coefficient signs in front of HML (s) and 

systematic co-kurtosis (Delta) are ambiguous

Empirical Results –

Two-pass Regression



� Size-sorted quintiles

� Value-sorted quintiles

Model αααα ββββ s h γγγγ δδδδ Adj Rsq

CAPM 0.0055 -0.0062 0.0577

(0.0987) (-0.1220)

Three-factor Model -0.0076 0.0269 0.0158 -0.0206 0.2119

(-0.3183) (0.9832) (2.0778) (-0.9762)

CAPM + γ + δ -0.0066 0.0018 -0.0210 0.0231 0.0640

(-0.3189) (0.0440) (-6.7753) (0.3861)

Model αααα ββββ s h γγγγ δδδδ Adj Rsq

CAPM -0.0068 0.0058 0.0403

(-0.1095) (0.1018)

Three-factor Model -0.0041 0.0003 -0.0067 0.0123 0.2084

(-0.1703) (0.0074) (-0.2926) (1.0920)

CAPM + γ + δ 0.0034 0.0059 0.0029 -0.0167 0.0117

(0.1090) (0.0979) (1.2345) (-0.2029)

Empirical Results –

Two-pass Regression



� Nine portfolios from two-way classification
Model αααα ββββ s h γγγγ δδδδ Adj-Rsq

CAPM -0.0005 -0.0001 0.0436

(-0.0125) (-0.0038)

Three-factor Model -0.0048 0.0058 0.0064 -0.0001 0.2173

(-0.1095) (0.1241) (0.4006) (-0.0062)

Three-factor Model + γ -0.0012 0.0055 0.0043 0.0012 -0.0053 0.2223

(-0.0238) (0.0948) (0.1899) (0.0729) (-1.5414)

Three-factor Model + γ + δ -0.0027 0.0100 0.0059 0.0024 -0.0026 -0.0052 0.2483

(-0.0514) (0.0613) (0.2027) (0.1440) (-0.6278) (-0.0304)

CAPM + γ 0.0032 -0.0016 -0.0021 0.0931

(0.0722) (-0.0332) (-0.6234)

CAPM + γ + δ 0.0009 -0.0013 -0.0097 0.0083 0.1248

(0.0194) (-0.0105) (-2.3258) (0.0590)

Empirical Results –

Two-pass Regression



Conclusion

� Ans#1 : Does stock portfolio contain information of systematic 

co-moments?

� Size and value characteristics has relationship with 

portfolio returns. Small-sized and value stock portfolios 

generally provide better returns than large-sized and 

growth stock portfolios, respectively

� From direct observation, systematic co-skewness has 

negative relationship with mean returns, suggesting a 

trade-off between returns and preference for positive 

skewness

� Beta and systematic co-kurtosis moves in similar tandem, 

which may suggest a redundant in asset pricing model



Conclusion (cont.)

� Ans#2 : Do other risk factors better explain variation of returns 

than CAPM?

� From time-series and two-pass regressions, Three-factor 

model provides better adjusted R-square than traditional 

CAPM. 

� Adding systematic co-moments could only marginally 

improves adjusted R-square in some cases

� We note here that though the significance of slope coefficients 

is weak, but the signs contain some implications



Conclusion (cont.)

� The slope coefficient is generally negative for systematic 

co-skewness, implying trade-off as investors prefer positive 

skewness

� The slope coefficient of Beta is positive, which is 

theoretically suitable

� Positive for SMB factor, implying perception of small-sized 

stocks as having higher risk, hence require higher 

expected returns

� The signs in front of HML factor and systematic co-kurtosis 

is ambiguous



Conclusion (cont.)

� Ans#3 : Are SMB and HML the proxies of systematic co-

moments?

� May be not, since the t-statistics of SMB and HML do not 

become less significant when systematic co-moments are 

added.



� Weak t-statistics results may due to

� Cancellation of individual returns when forming into 

portfolios

� “Individual asset deviation from linearity may cancel out 

in the formation of portfolio” (Friend and Westerfield

(1980))

� Inadequate number of observations in cross-sectional 

regression

� Chung et al. (2004) use cross-sectional regression with 

portfolios. Large enough of qualified stocks allow 

construction of 50 portfolios per each regression

� Intervaling effect (Prakash et al. (2003))

� Estimation period (Daves et al. (2000))

Conclusion



Q & A


