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Abstract 

We investigate the role of investor sentiment as a risk factor in stock returns. The average return 

differential is 1.48% (0.75%) per month between the decile portfolis with the highest positive 

(most negative) sentiment beta and that with zero sentiment beta. The sentiment factor, SMN, 

has statistically significant average returns ranging from 1.36% to 0.67% per month, and 

commands a positive and statistically significant risk premium. Consistent with the theory that 

sentiment creates a risk in addition to fundamental risk, the sentiment-augmented asset-pricing 

models always explain the size effect, and conditional models often capture the size, value and 

momentum effects. 
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1. Introduction 

Behavioral finance research suggests that investors assess asset values with excessive optimism or 

pessimism (De Long, Shleifer, Summers and Waldmann (1990), and Lee, Shleifer, and Thaler 

(1991)). Individuals often trade on noise not related to fundamentals (Black (1986)), and buy or 

sell stocks in concert (Kumar and Lee (2006)). The unpredictable fluctuation in investor sentiment 

deters arbitrage activities, and may create a risk unrelated to fundamentals and is not diversifiable. 

Baker and Wurgler (2006) document that a broad-based wave of sentiment, reflecting individuals‟ 

propensity to speculate, impacts the cross-section of stock prices pertaining to firm characteristics. 

Yu and Yuan (2011) show that the trade-off between the expected market return and volatility 

depends on investor sentiment, and suggest the integration of investor sentiment into models of 

stock prices. Stambaugh, Yu, and Yuan (2011) show that in months following high sentiment the 

short-legs of the anomalies strategies are more profitable, supporting the argument that 

overpricing should be more prevalent than underpricing.  Chung, Hung and Yeh (2012) find that 

only in the expansion state does sentiment perform predictive power for the the cross-section of 

stock returns. 

This paper contributes to the literature by studying the role investor sentiment may play as a 

risk factor in stock returns. Our goal is to examine whether an investor sentiment risk factor 

helps explain the cross-section of stock returns, hence diminishing the cross-sectional effect of 

asset pricing anomalies. To do so, we first present evidence of strong cross-sectional patterns in 

the relations between the sensitivities of individual stocks to investor sentiment, stock returns 

and firm characteristics. These patterns suggest that investor sentiment may be an important 
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factor affecting the cross-section of stock returns, and may help explain the asset pricing 

anomalies.  

Next, we construct a sentiment risk factor, test the factor average return and the factor risk 

premium. We find that the sentiment factor commands an economically and statistically 

significant risk premium, and has significant explanatory power in the cross-section of individual 

stock returns. Finally, we test whether incorporating a sentiment risk factor into different 

specifications of asset pricing models captures the expected stock return, and hence reducing the 

impacts of asset pricing anomalies upon the cross-section of stock returns. Our evidence shows 

that sentiment-augmented pricing models often capture the size, value, and momentum effects 

documented in the literature (e.g., Fama and French (1992), and Jegadeesh and Titman (1993)). 

To examine the relations between the sentiment beta, the cross-section of stock returns and 

firm characteristics, we estimate the sentiment betas of individual stocks, rank and sort the stocks 

based on the sentiment beta estimates to form equally weighted decile portfolios. There is an U-

shape pattern in the holding period returns across the decile portfolios sorted by the sentiment 

beta. The stocks with the most negative sentiment betas have high returns, and the stocks with 

the highest positive sentiment betas earn even higher average returns, while the stocks in the 

middle sentiment beta deciles earn low average returns. Strikingly, the average return differential 

is 1.48% per month between the portfolio with the highest positive sentiment beta and the 

portfolio with (close to) zero sentiment beta. The average return differential is 0.753% per month 

between the portfolio with the most negative sentiment beta and the portfolio with (close to) zero 

sentiment beta.  
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Moreover, we find that stocks with high (either positive or negative) sentiment betas are 

those of small firm size and have high turnover ratios. This pattern of results collaborats the 

finding of Baker and Wurgler (2006) that these categories of stocks are more sensitive to shifts in 

investor sentiment than others. In contrast, stocks whose sentiment betas are low in magnitude 

(either positive or negative) are those of large size firms, and low turn-over ratios. In addition, 

those so-called „glamor‟ stocks, stocks whose book-to-market ratios are low, tend to have high 

and positive sentiment betas, while  „value‟ stocks, stocks whose book-to-market ratios are high, 

tend to have negative sentiment betas. Stocks with high sentiment betas also experience high 

returns over the horizons of the past 3 months to one year, while stocks with low sentiment betas 

experience low past returns.  

The sentiment risk factor SMN (sensitive minus non-sensitive) is the return difference 

between the most sentiment-sensitive and non-sensitive portfolios. Our approach of constructing 

the sentiment factor is in the spirit of the SMB and HML factors constructed by Fama and 

French (1993) and the factor mimicking portfolio of the liquidity factor of Pastor and Stambaugh 

(2003). In essence, SMB, HML, and the liquidity factors capture the average return differences 

between the stocks with high and low values of the interested firm characteristics or estimates: 

market capitalization, book-to-market ratio, and the sensitivity of stock returns to liquidity (the 

liquidity beta), respectively. We obtain the time-series of monthly returns on the SMN factor by 

computing the return difference between the two portfolios with the highest and the lowest 

magnitudes of the sentiment sensitivities. In our sample period from August 1965 to December 

2010 the average returns on our four measures of the SMN factor range from 1.36% to 0.67% 

per month, all economically and statistically significant. 
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Concretly, we test whether the SMN factor commands a risk premium by running the Fama-

MacBeth regressions of the excess stock returns on the SMN factor betas of individual stocks. 

The risk premium on the SMN factor (i.e., the estimate of the slope coefficient λ on the SMN 

factor beta) is statistically significant and ranges from 0.6% to 1.1% per month, depending on the 

measures of the SMN factor. This result indicates that stocks with high sensitivities to the SMN 

factor earn high expected returns, suggesting that investors require positive compensation for 

bearing the risk as reflected by the sensitivity to the SMN factor. As expected, the Fama-

MacBeth estimate of the SMN factor premium is smaller than the average of the monthly SMN 

factor returns. This is because of the fact that the measurement error associated with the SMN 

factor beta tends to bias the slope coefficient downwards. The findings from the Fama-MacBeth 

test complement our findings of the sentiment portfolio characteristcs.  

Moreover, we form different specifications of SMN-augmented asset pricing models to 

investigate the explanatory power of the SMN factor on the size, value, turnover and momentum 

effects. We adopt the two-pass framework of Avramov and Chordia (2006) in which we obtain 

the risk-adjusted return in the first-pass time-series regression using conventional risk factors and 

the SMN factor, and then in the second-pass, we run the cross-sectional regression of the risk-

adjusted returns on the variables of asset-pricing anomalies. If the risk factors specified in the 

first-pass regression capture the expected stock return, the anomalies variables in the second-pass 

regression should be statistically insignificant.  

Importantly, we find that the size effect ceases to be significant in the second-pass cross-

sectional test once the SMN factor is present in the first-pass regression, even when the asset 

pricing models are of unconditional forms. In other words, the explanatory power of the SMN 
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risk factor for the size effect does not rely on time-varying factor loadings. The model specified 

in the first-pass regression with a single SMN factor alone outperforms all the unconditional 

models we examined in terms of its explanatory power for the size effect. In addition, all the 

SMN-augmented unconditional models capture the impact of size on the cross-section of risk-

adjusted returns.  

Earlier studies provide extensive evidence that measures of investor sentiment predicts the 

returns on small size stocks, and the size premium (see, e.g., Swaminathan (1996), Neal and 

Wheatley (1998), and Lemmon and Portniaguina (2006)). Our results indicate that the high 

average returns on small stocks are attributable to their high sensitivities to the SMN risk factor, 

suggesting that the size premium is directly associated with stocks‟ exposures to the SMN factor. 

The interpretations are intuitive from the findings in prior research. For example, Lee, Shleifer 

and Thaler (1991) and Nagel (2005) give evidence that small size stocks are disproportionally 

held by individual investors who are prone to sentiment. Baker and Wurgler (2006) demonstrate 

that small stocks are difficult to arbitrage and hard to value, and hence are more responsive to 

investor sentiment than large size stocks.  

We further allow the loadings of the risk factors to vary over time and across the cross-

section of stocks with firm-level characteristics of size, book-to-market ratio and the default 

spread. We find that the conditional model with a sentiment factor alone always captures the size 

effect. Avramov and Chordia (2006) document that almost all the models they examined fail to 

capture the size effect in their sample that includes NASDAQ stocks. Our sample includes 

NASDAQ stocks and our evidence suggests that the consideration of the SMN risk factor is 

important for capturing the size effect. 
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Remarkably, we find that the SMN-augmented Fama-French (1993) models with factor 

loadings scaled by (SIZE+B/M)def successfully capture both the size and value effects. Using 

every construction of the SMN factor and scaling the betas by the default spread, the conditional 

SMN-augmented FF models always capture the short-term momentum (RET2-3). Furthermore, 

the impact of short-term prior returns on the cross-section of stock returns is greatly reduced 

when the factor loadings vary with the default spread in the model that augments the FF model 

with the SMN and momentum factors.  

The rest of this paper is organized as follows. Section 2 describes the data, estimates the 

sentiment beta of individual stocks, and examines the characteristics of portfolios sorted by 

sentiment betas. Section 3 constructs the SMN factor, conducts tests of the SMN risk premium, 

and presents the results. Section 4 specifies the two-pass test framework for various SMN-

augmented asset pricing models, and presents the results of the cross-sectional impacts of asset 

pricing anomalies. Section 5 concludes.  

2 Sentiment beta, stock returns and firm characteristics 

2.1 Data and sample 

 

Our firm-level data are from the Center for Research in Security Prices (CRSP) and 

COMPUSTAT datasets. We retrieve monthly data of all NYSE, AMEX, and NASDAQ common 

stocks for the period from August 1965 to December 2010. We include firms that meet the 

following criteria in our analysis. First, the returns in the current month, t, and over the past 60 

months must be available
1
. Second, stock prices and shares outstanding have to be available in 

order to calculate firm size, and trading volume in month t – 2 must be available to calculate the 

                                                 
1 As can be seen in Section 2.2.1 that the estimation of the sentiment beta 𝛽𝑗

𝑠  at time t in (1) requires monthly observations from 

months t through t-24. In order to estimate the models in the first-pass regression, we require further 36 monthly observations 

prior to the current month. Therefore, at least 60 monthly observations are needed for each firm for the tests.  
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turnover. Third, sufficient data has to be available from the COMPUSTAT dataset to calculate the 

book-to-market ratio as of December of the previous year. Only stocks with positive book-to-

market ratios are included in our sample. We control the COMPUSTAT survival bias by dropping 

the first two years of COMPUSTAT data for every firm. After the screening process, the total 

number of different stocks is 10,604 over the period from August 1965 through to December 

2010. The value of book-to-market for July of year t to June of year t + 1 is computed using 

accounting data at the end of year t -1. Book-to-market ratio values greater than the 0.995 fractile 

or less than the 0.005 fractile are set equal to the 0.995 and 0.005 fractile values, respectively.  

We use the CRSP value-weighted returns to proxy for the market returns and the one-

month Treasury bill rate for the risk-free rate. Other monthly variables for each firm include 

SIZE (the logarithm of the individual firm market capitalization measured in billions of dollars), 

B/M (the logarithm of the book-to-market ratio), TURNOVER (the ratio of trading volume to the 

number of shares outstanding), RET2-3, RET4-6, and RET7-12 (the cumulative returns over the 

past second through the past third, the past fourth through the past sixth, and the past seventh 

through the past twelfth months, respectively) and the default spread (z, the return differential 

between Baa and Aaa bonds rated by Moody‟s).   

Table 1 reports the descriptive statistics of firm characteristics and the Fama-MacBeth 

coefficients from regressing the excess returns on firm characteristics. The mean excess return of 

all stocks in our sample is 0.84% per month. The average firm market capitalization is $1.47 

billion. The average monthly turnover is 7.7%. The regression coefficients displayed in Table 1 

also show that the firm-level characteristics are associated with cross-sectional differences in 

average returns. Smaller firms and firms with lower turnover have higher excess returns. Also, 
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firms with higher book-to-market ratio and firms with better past performance tend to yield 

higher excess returns.  

[Insert Table 1 about here] 

2.2 Returns and firm characteristics of sentiment-beta sorted portfolios 

We estimate the sentiment betas of individual stocks on a monthly rolling basis to capture their 

sensitivities to the shift in the market-wide sentiment which we proxy by the monthly-

orthogonalized sentiment index of Baker and Wurgler (2006)
2
. We rank all the sample stocks 

each month in ascending order according to the sentiment beta estimates. We then sort the stocks 

into ten sentiment beta deciles, and form equally weighted portfolios. Finally, we use the 

absolute value of the sentiment betas as the basis for grouping stocks each month into five 

quintiles. The overall pattern of the results in Section 2 indicates that the sensitivity of a stock to 

investor sentiment is strongly related to the stock return and firm characteristics. 

2.2.1 Estimating sentiment betas for individual stocks    

We estimate the firm-specific sentiment beta every month by regressing the excess return on a 

stock at month t on the change in the monthly investor sentiment index controlling for the excess 

market return:  

 
            𝛽 

𝑠       𝛽          (1) 

where     and     are, respectively, the return on stock i and the risk-free rate which we proxy 

by the 1-month treasury bill rate at month t,      is the return on the CRSP value weighted 

                                                 
2 Baker and Wurgler (2006) first regress each of their six raw sentiment proxies (including NYSE turnover, closed-end fund 

discount, the number of IPOs, the first-day return on IPOs, the equity share in new issues and the dividend premium) on 

macroeconomic variables (including the growth rate in the industrial production index, growth in consumer durables, 

nondurables, and services, and a dummy variable for NBER recessions). They then obtain the orthogonalized sentiment index as 

the first principal component of the regression residuals. The sentiment index data are available from Jeffrey Wurgler's website: 

http://pages.stern.nyu.edu/∼jwurgler/. 



9 

 

index in excess of the 1-month treasury bill rate at month t, and        is the monthly change 

in the orthogonalized investor sentiment index of Baker and Wurgler. For robustness check, we 

estimate the sentiment beta by further including the size factor SMB and the value factor HML of 

Fama and French (1993). The results are very similar (available upon request) and do not change 

our conclusions. 

We estimate the sentiment beta 𝛽 
𝑠 for a stock i in (1) at each month t using the observations 

from months t through t-24, rolling one month forward. The estimation window of 25 months 

corresponds to the finding of Brown and Cliff (2005) that high levels of sentiment result in lower 

market returns over the next 2 to 3 years (i.e., 24 to 36 months).  

2.2.2 Decile portfolios sorted by raw sentiment betas    

The sorting procedure distinguishes stocks with the highest positive sentiment betas from those 

with the lowest (most negative) sentiment betas. The stocks in the middle deciles (portfolios 4, 5 

and 6) have sentiment betas close to zero, and thus are those with the least sensitivity to waves of 

sentiment changes. Panel A in Table 2 reports the characteristics and the average one-month 

holding period returns of the sentiment decile portfolios where the sentiment beta of a portfolio 

is the equally weighted average of the sentiment betas of the portfolio constituent stocks. The 

tenth decile, „Portfolio H‟, consists of stocks within the top 10% of the sentiment betas, and the 

first decile, „Portfolio L‟ consists of stocks within the bottom 10% of the sentiment betas. Figure 

1 shows that the sentiment beta increases monotonically from portfolio L (sentiment beta = - 

0.058) through to portfolio H (sentiment beta = 0.098).  

There is a clear U-shape pattern in the holding period returns across sentiment deciles in that 

those stocks with high (in terms of magnitude) sentiment betas earn higher returns, and the 
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stocks with sentiment betas close to zero earn lower returns. This corresponds to the intuition in 

our construction of sentiment beta portfolios that stocks in both ends of the deciles have the most 

sensitivity to waves of sentiment, while stocks in middle deciles have the least sensitivity to 

waves of sentiment. As interpreted by Baker and Wurgler (2007), stocks in the highest sentiment 

beta deciles, those who are the most responsive to waves of sentiment, are difficult to value and 

arbitrage, while those who are the least responsive, which in our construction are those in the 

middle sentiment beta deciles, are “bond-like” stocks. The average return differential is 0.729% 

per month (t-statistic = 8.08) between the highest sentiment-beta portfolio (H) and the lowest 

sentiment-beta portfolio (L).  

[Insert Figure 1 about here] 

Turnover as measured by monthly trading volume of shares divided by shares outstanding, 

and short-term past returns of various horizons all exhibit an U-shape pattern across sentiment 

deciles. These patterns show that stocks in the extreme deciles of the sentiment beta sort, i.e., 

stocks that are more sensitive to the variation in investor sentiment, are more liquid and have 

superior past returns. 

Firm size decreases monotonically and sharply as the sentiment beta increases except for 

the two deciles with the lowest sentiment betas. This suggests that small firms tend to be more 

responsive to the shift in investor sentiment, consistent with the argument of Baker and Wurgler 

(2006) that small firms are difficult to value and hard to arbitrage. The average market 

capitalizations of the portfolios with negative sentiment betas (Portfolios 1 though to 4) range 

from 1.62 billion dollars (in Portfolio 1) to 2.43 billion dollars (in Portfolio 3), all of which are 

higher than the mean market capitalization of 1.47 billion dollars of all the sample stocks. This 
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pattern shows some indication that stocks with relatively larger firm size often respond to waves 

of sentiment in an opposite direction to stocks with relatively smaller firm size. Book-to-market 

equity ratio decreases monotonically with sentiment beta. This shows that stocks with high and 

positive sentiment betas have low book-to-market ratios, while stocks with negative sentiment 

betas have high book-to-market ratios.  

2.2.3 Quintile portfolios sorted by absolute-value sentiment betas    

The U-shape return pattern across the sentiment beta deciles presented in the previous section 

suggests that the magnitude of the sentiment beta either of positive or negative sign is strongly 

related to stock returns. To investigate this conjecture, we rank stocks each month into five 

quintiles based on the absolute value of the sentiment betas.  

The average return differential is 1.03% per month (t-statistic = 20.46) between the quintile 

portfolio with the highest sentiment beta (in absolute value) and that with (close to) zero 

sentiment betas. We see clearly in Figure 2 and Panel B of Table 2 that all of the portfolio 

characteristics now exhibit monotonic patterns across the 5 quintile portfolios. Put it differently, 

positive and negative signs of the sentiment beta show the opposite directions of stock prices 

responding to sentiment changes, while the absolute value of the sentiment beta measures the 

magnitude of such sensitivity. When the negative sign is removed, stocks with the largest 

magnitudes of the sentiment betas give higher average holding period return, exhibit higher past 

returns, have smaller firm size, lower book-to-market ratio, and higher turnover. All of these 

results are consistent with those presented in Panel A of Table 2 where we group stocks based on 

raw sentiment betas. 
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3. The market price of the sentiment risk 

In this section we investigate the role investor sentiment may play as a risk factor in determining 

the cross-section of stock returns. To this end, we construct a sentiment risk factor, measure the 

average return of the sentiment risk factor, and conduct the Fama-MacBeth test across individual 

stocks for the risk premium of the sentiment factor.  

3.1 The construction of the sentiment factor – SMN    

3.1.1 Four measures of the SMN factor   

For detailed investigations, we construct four measures of the SMN factor: (i) SMNPlus, (ii) 

SMNMinus, (iii) SMNAvg,  and (iv) SMNAbs. Specifically, SMNPlus is the return differential 

between the decile portfolios with the highest and the lowest positive raw sentiment betas. We 

subtract the return on the equally weighted decile portfolio with the lowest positive sentiment 

beta from the return on „Portfolio H‟, the equally-weighted portfolio with the highest positive 

sentiment beta. Strictly speaking, the portfolio with the lowest positive sentiment beta is 

„Portfolio 5‟. We use „Portfolio 6‟ in lieu of „Portfolio 5‟ in the construction of SMNPlus to main 

the balanace between deciles. 

We obtain SMNMinus, the return differential between the most and the least negative 

sentiment-beta decile portfolios, by subtracting the returns on „Portfolio 5‟, from the return on 

„Portfolio L‟. Strictly speaking, the portfolio with the least negative sentiment beta is „Portfolio 

4‟. We use „Portfolio 5‟ in lieu of „Portfolio 4‟ in the construction of SMNMinus. Our third 

measure of the SMN factor is SMNAvg which is the arithmetic average of SMNPlus and 

SMNMinus. We reported earlier that the characteristics of the quintile portfolios sorted by the 

absolute value of sentiment beta are similar to those of the decile portfolios. We thus obtain our 
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fourth construction of SMN, SMNAbs, by the return differential between the portfolios with the 

highest and the lowest absolute-value sentiment betas. 

3.1.2 Average return on the SMN factor   

Columns 1 and 2 in Table 3 reports that the average returns on the SMN factor measures, 

SMNPlus, SMNMinus, SMNAvg, and SMNAbs, are 1.36% (t-statistic = 3.06), 0.67% (t-statistic 

= 2.59), 1.01% (t-statistic = 5.12), and 0.94% (t-statistic = 3.26), respectively. The factor returns 

on the SMNPlus measure is the largest among all the four measures, showing that the decile 

portfolio with the highest positive sentiment beta significantly outperforms the decile portfolio 

with close-to-zero, albeit still positive, sentiment beta.  

[Insert Table 3 about here] 

3.2 Fama-MacBeth tests for the SMN risk premium 

We test whether the investor sentiment risk, i.e., the SMN beta, commands a premium using the 

widely adopted Fama-MacBeth procedure (see, e.g., Jagannathan and Wang (1996) for testing 

the conditional CAPM, Petkova (2006) for testing the intertemporal CAPM, and Pastor and 

Stambaugh (2003) for testing the liquidity risk, among many others). In the first stage, we 

estimate the SMN factor beta for each firm by running a time-series regression as in (2) of 

contemporaneous excess stock returns on the factor returns of the SMN and the market factor 

using estimation windows of 25 months rolling forward one month:  

            𝛽  
        𝛽  

             (2) 

In the second stage, we run a cross-sectional regression each month of excess stock 

returns on the estimates of the SMN and the market betas: 
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             𝛽  
   ̂    𝛽  

   ̂      (3) 

We test whether the slope coefficient estimate of    on the SMN factor beta is statistically 

significant. If we cannot reject the null that the estimate of    is significantly different from zero, 

the result will indicate that the SMN factor commands a reward. A positive sign of this 

coefficient estimate indicates that the SMN factor has a positive risk premium, and that investors 

require higher expected returns as a compensation for bearing the exposure to the SMN factor.  

Table 3 also presents the Fama-MacBeth estimates for various constructions of the SMN 

factor. The overall results show that, all but the SMNMinus measure, the coefficient estimate    

is positive and statistically significant. All the    estimates are lower than those average SMN 

factor returns reported earlier, consistent with the intuition that measurement errors in the SMN 

beta of individual stocks tend to downwardly bias the Fama-MacBeth estimate for the risk 

premium of the SMN beta.  

Our finding supports the prediction of the noise trader model of De Long, Shleifer, Summers, 

and Waldmann (1990) and the finding of Brown and Cliff (2005) that stock prices could be 

affected not only by fundamental factors but also investor sentiment. This result also provides 

complementary evidence for the work of Baker and Wurgler (2006) that investor sentiment 

exhibits cross-sectional effects on stock returns. 

4 Sentiment-augmented models and asset pricing anomalies 

In this section, we test whether incorporating the sentiment factor SMN into asset pricing models 

helps explain the asset-pricing anomalies. We assess the extent to which the unconditional and 

conditional versions of pricing models, without or with the SMN factor explain the anomalies.  
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4.1 The conditional framework for testing the sentiment-augmented asset pricing models  

We test whether adding the SMN factor to asset pricing models helps explain asset pricing 

anomalies using the two-pass framework of Avramov and Chordia (2006). The pricing 

specification of a K-factor model is: 

    (   )      ∑      𝛽     

 

   

 

 

(4) 

where Et-1 is the conditional expectation operator, λkt-1 is the risk premium for risk factor k at time 

t – 1, and βikt-1 is the conditional beta of stock i on factor k. In addition to the risk factors that 

have been widely considered such as the excess market return and the Fama-French SMB and 

SML factors, we include the Pastor-Stambaugh liquidity factor, the momentum factor, and most 

importantly, the SMN factor to the model. The primary purpose in this test is to examine whether 

such a K-factor model can capture the impacts of firm characteristics on stock returns that 

traditional asset pricing models fail to explain.  

In the first-pass, we estimate a time-series regression of an asset pricing model. The sum of 

the intercept estimate and the residual is the risk-adjusted return on stock i at time t, 
*

itR : 

 

    
      [    𝛽(            )

   ] (5) 

where   is the vector of the conditional beta estimated from the first-pass time-series regression 

over the entire sample period.   denotes the parameters that capture the dependence of   on 

macroeconomic variables 
1tz 
, and firm characteristics 1itX . 

tF  denotes the vector of risk 

factors specified in the asset pricing model.  
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In the second-pass, we run a cross-sectional regression each month of the risk-adjusted 

individual stock return 
*

itR  on the variables of size, book-to-market ratio, liquidity, and prior 

returns as:  

    
                  (6) 

where       is the vector of the anomalies variables, and tc  denotes the vector of characteristics 

rewards. We test the null hypothesis that the slope coefficient tc  of an anomaly variable is zero 

and statistically insignificant. If the pricing model specified in the first-pass fails to adequately 

explain stock returns, the unexplained component of the return is then left in the risk-adjusted 

return. Consequently, the asset-pricing anomalies may show significant impacts on the cross-

section of the risk-adjusted returns, leading to statistically significant characteristics rewards in 

the second-past test. A low adjusted R squared (
2R ) in the second-pass regression indicates that 

the anomalies do not explain a substantial part of the cross-section of the risk-adjusted returns. 

Thus, the lower is the 
2R  in the second-pass regression, the higher is the overall pricing 

performance of the asset pricing model specified in the first-pass regression. 

We start with a single-factor model that contains the SMN factor only as we seek to 

investigate its explanatory power on the pricing anomalies. We then add the traditional risk 

factors to the first-pass regression and explore whether the impacts of the asset-pricing anomalies 

on the risk-adjusted stock returns in the second-pass regression are eliminated. The pricing 

models we assess include: (i) the sentiment model – the SMN model (with SMN as the only 

factor), (ii) the SCAPM model (the sentiment-augmented CAPM), (iii) the SFF model (the 

sentiment-augmented Fama-French (1993) three-factor model), (iv) the SFFP model (the 

sentiment-augmented Fama-French model plus the Pastor-Stambaugh (2003) liquidity factor, (v) 
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the SFFW model (the sentiment-augmented Fama-French model plus the momentum factor, and 

the (vi) the SFFPW model (the sentiment-augmented Fama-French model plus both the liquidity 

factor and the momentum factor).  

We first examine the unconditional version of each of the sentiment-augmented models. 

We then allow the factor loadings in the models to vary with firm-specific market capitalization 

and the book-to-market ratio as well as the default spread. This is motivated by the theory and 

empirical evidence that dynamic versions of pricing models provide better descriptions for stock 

returns than static models (e.g., Hansen and Richard (1987), and Gomes, Kogan, and Zhang 

(2003)). To illustrate the specification of the time-varying factor loadings, we use the most 

parsimonious asset pricing model we have considered – the SMN model – as an example. The 

specification of the conditional sentiment beta of security j, 𝛽𝑗, is 

 

 𝛽     𝛽   𝛽       (𝛽   𝛽      )         (𝛽   𝛽      )        (7) 

where          and         denote, respectively, the market capitalization and the book-to-

market ratio of firm i at time t   1. We use the default spread, def, as the macroeconomic 

variable
1tz 
. The specifications of the conditional betas depend on the conditioning variables. For 

example, an unconditional model emerges when all 𝛽s in (7) are restricted to be zero except for 

𝛽 . One can arrive at three conditional specifications by considering the beta in (7) to be a 

function of different conditioning variables:  

Specification A: function of (SIZE + B/M) (i.e., 𝛽   𝛽   𝛽   0) 

Specification B: function of def (i.e., 𝛽   𝛽   𝛽   𝛽   0) 

Specification C: function of (SIZE + B/M)def (i.e.,     𝛽  0)            (8) 
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   Using the most comprehensive version, specification C, we can form a conditional SMN 

model in the first-pass time-series regression as: 

𝑟      𝛽       𝛽           𝛽               

          𝛽                   𝛽              𝛽                  𝑢             (9) 

where 𝑟           and SMN denotes the sentiment factor. The macroeconomic variable,     , 

and the firm characteristics – SIZE and B/M – are all lagged one period as compared to the 

individual excess stock return and the sentiment factor. We run the time-series regression of (9) 

over the entire sample period, and obtain the estimated risk-adjusted return on stock i at time t in 

(5),    
 , by summing the intercept and the residual (i.e.,    

       𝑢  ). We then run the cross-

sectional regression of the estimated risk-adjusted returns on the variables of asset-pricing 

anomalies.  

The models specified in the time-series regression are deemed to have better pricing ability 

than others if the significance of the coefficient estimates in the cross-sectional regressions of 

risk-adjusted returns on size, book-to-market, turnover, and prior returns drops considerably. The 

asset pricing anomalies under consideration are deemed to be captured if the corresponding 

coefficient estimates are statistically insignificant.  

4.2 Sentiment-augmented unconditional asset pricing models 

We fist examine the pricing abilities of the unconditional SMN model and each of the 

unconditional asset pricing models specified in the first-pass time-series regression. We then add 

the SMN factor to each of the unconditional models to test whether the sentiment-augmented 

models are able to capture the anomalies. Table 4 reports the Fama-MacBeth coefficient 

estimates from running cross-sectional regressions of monthly risk-adjusted returns of individual 
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stocks on the anomaly variables. Under each model notation the first column presents the results 

for the standard model and the second column reports the results for the sentiment-augmented 

model. 

[Insert Table 4 about here] 

Panel A presents the results for the tests where the SMN factor is constructed as SMNPlus. 

We start by testing to what extent the SMN factor alone explains the pricing anomalies and 

report the results in the first column of Table 3. Strikingly, using the SMN as the single factor the 

SIZE variable shows no statistical significance. In contrast, as shown on the left side in each of 

the columns 2 through 5, all standard asset pricing models without the SMN factor show 

statistically significant coefficients on all the anomaly variables, indicating that they fail to 

capture these anomalies.  

Moreover, adding SMNPlus to the standard asset pricing models makes a remarkable 

difference in terms of capturing the size effect. We find that the significance of the coefficient 

estimate for SIZE is greatly reduced and is no longer significant when SMN is present in a 

model. The t-statistic for SIZE under the unconditional CAPM is -2.70 but it notably drops to -

1.27 in absolute terms under the sentiment-augmented CAPM. The efficacy of the sentiment-

augmented model in explaining the size effect is also profoundly evident in the FF-based models. 

For example, the t-statistic for SIZE under the standard FF (FFP) is -3.10 (-3.00). When 

SMNPlus is added to the standard FF (FFP), the t-statistic for SIZE drops considerably in 

absolute terms to -1.64 (-1.53), indicating that the impact of firm size on the risk-adjusted return 

has been removed with the SFF and SFFP models. 
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 Panel B reports the results when we construct the SMN factor with SMNMinus. Using 

the SMNMinus as the single factor gives very different results in that only the TURNOVER 

variable becomes statistically insignificant. By construction, the SMNMinus factor measure, the 

return differential between the decile portfolios with the most negative sentiment beta and zero 

sentiment beta, reflects the return variation in the opposite direction of SMNPlus. We presented  

earlier that the risk exposure to the SMNMinus risk measures is the only construction that does 

not show statistically significant risk premium. Interseting, however, our results show that 

specifying the SMN factor with SMNMinus captures the impact of TURNOVER on the cross-

section of risk adjusted returns. 

Panels C and D show the results when we construct the SMN factor with SMNAvg, and 

SMNAbs, respectively. Similar to Panel A, our results show that the SMN factor alone and the 

SMN-augmented models successfully explain the size effect. The results show that the investor 

sentiment factor SMN (either SMNPlus, SMNAvg or SMNAbs) captures the impact of size on 

cross-section of risk-adjusted stock returns. The addition of the investor sentiment factor to all 

the traditional risk factors in the constant beta framework shows significant improvement in 

explaining the size effect. In contrast, all standard unconditional models without the SMN factor 

fail to capture all the anomalies. In the following sections, we investigate whether time-varying 

models with SMN can also explain the other anomalies in addition to the size effect. 

4.3 Conditional SMN models  

Table 5 reports the results of the coefficient estimates when there is only one factor – SMN – in 

the pricing model. Panel A presents the results for the tests where the SMN factor is SMNPlus. 
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We find that firm size no longer has impacts on the cross-section of stock returns when the factor 

loading is conditional on any of the three sets of the conditioning variables.  

[Insert Table 5 about here] 

In Panel B, the conditional versions of the single SMNMinus model do not capture the size 

effect, but the t-statistics for the t-statistics for TURNOVER are largely reduced when either the 

combination of firm-specific characteristics size and book-to-market ratio or the default spread is 

present in the information set. In Panel C where the SMN factor is SMNAvg the dynamic 

versions of the SMN model reduce the size effect when betas are scaled by either the default 

spread or (SIZE+B/M)def.  

In Panel D where the SMN factor is SMNAbs the dynamic versions of the SMN model 

exhibit superior performance in reducing the size effect. The t-statistic on SIZE in the 

conditional SMN model is always reduced to close to zero. Using different scaling versions of 

the SMN factor in the first-pass regression leads to different levels of t-statistic for SIZE, and 

hence different degrees of improvement in the ability of capturing the size effect. The results 

show that the impact of the SIZE anomalies variable on risk-adjusted returns is alleviated under 

the conditional SMN-alone model for three specifications of the investor sentiment factor. In 

other words, the SIZE variable ceases to exert its cross-sectional impact on risk-adjusted returns 

when the model in the first-pass regression incorporates the SMN factor alone.    

4.4 Sentiment-augmented conditional CAPM (Conditional SCAPM) 

We now consider the pricing ability of a two-factor model that consists of the SMN and excess 

market return. Panel A of Table 6 reports that, similar to the results in Table 4 for the 
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unconditional SMN-augmented CAPM, the conditional SCAPM using the SMNPlus factor 

measure always captures the size effect regardless of the conditioning information considered. 

[Insert Table 6 about here] 

 

Panel B reports the results when we construct the SMN factor with SMNMinus. We find that 

the SCAPM with SMNMinus conditional on firm size combined with book-to-market ratio and 

the default spread reduces the impact of size. In Panel C the reduction of the size effect on the 

risk-adjusted stock returns depends on the conditioning variables in the factor loadings of the 

pricing model. When the factor loadings are scaled by the default spread alone, the t-statistic for 

SIZE in the conditional SCAPM is substantially lower than those using either (SIZE+B/M) or 

(SIZE+B/M)def. Our results indicate that adding the excess market return to the SMN-alone 

model does not necessarily improve the ability of the model in explaining the size effect. 

Allowing betas to vary over time, however, does not help explain the value or momentum effects. 

4.5 Sentiment-augmented conditional Fama-French three-factor model (Conditional SFF) 

Table 7 presents the estimates of coefficients on the anomaly variables when in the first–pass 

regression the risk-adjusted return is estimated based on the conditional SMN-augmented Fama-

French 3-factor model. In almost all cases the SIZE variable does not exert any significant 

impact on the cross-section of risk-adjusted returns. 

[Insert Table 7 about here] 

Remarkably, apart from capturing the size effect as in the models exained earlier, the 

conditional SFF models are able to successfully capture the value and short-term momentum 
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effect RET2-3. In terms of capturing the value effect the third row in each panel for different 

SMN factor measures shows that when the factors are scaled by (SIZE+B/M)def, the coefficient 

estimate on book-to-market ratio is no longer significant in every case. Using every construction 

of the SMN factor and scaling the betas by the default spread, the short-term momentum (RET2-

3) always loses its power in explaining the cross-section of risk-adjusted stock returns. In 

contrast, Avramov and Chorida (2006) whose conditional models can successfully capture the 

size and value effects but fail to completely eliminate the momentum effect. 

It is worth to note that the ability of capturing the momentum effect in the conditional SFF 

models does not require returns to be risk-adjusted by liquidity and momentum factors. Finally, 

in addition to successfully capturing the size, value, and momentum effects, the superior pricing 

ability of the conditional versions of the SFF models also manifests in the corresponding lower 

values of 
2R , compared to those in the models examined earlier.   

4.6 Sentiment-augmented conditional Fama-French three-factor model plus the Pastor-

Stambaugh liquidity factor (Conditional SFFP) 

Pastor and Stambaugh (2003) find that the stocks with high sensitivities to liquidity, on average, 

earn higher returns than those with low sensitivities to liquidity. In this section, we examine 

whether adding the Pastor-Stambaugh (2003) liquidity factor to the conditional SMN-augmented 

FF model helps eliminate the liquidity effect
3
. The results in Table 8, however, do not indicate 

the ability of this model in capturing the impact of turnover on the cross-section of individual 

stock returns. The overall results presented here are very similar to those in Table 7. Once the 

conditional forms of the SMN-augmented FF model has been considered in the first-pass 

                                                 
3 We thank Lubos Pastor for providing data of this factor. 
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regression, the Pastor-Stambaugh liquidity factor does not help capture the impact of the 

anomalies. 

[Insert Table 8 about here] 

4.7 Sentiment-augmented conditional Fama-French three-factor model plus a momentum factor 

(Conditional SFFW) 

We now ask whether adding a momentum factor to the SMN-augmented FF models helps 

capture the impact of prior returns on the cross-section of stock returns. Following Avramov and 

Chordia (2006), we use the momentum factor obtained from Ken French‟s website that reflects 

the momentum strategy of buying winners and selling losers as depicted by Jegadeesh and 

Titman (1993).  

The results in Table 9 show that the conditional SFFW models have the ability to capture 

the impact of the short-term prior returns when betas are scaled by the default spread. However, 

the conditional SFFW models have no power to capture the liquidity effect. Also, the coefficient 

estimates on RET4-6 and RET7-12 are always statistically significant in all the SMN factor 

measures and the time-varying beta specifications. 

[Insert Table 9 about here] 

4.8 The comprehensive sentiment-augmented conditional models (Conditional SFFPW) 

The results of SFFP and SFFW models indicate that adding either a liquidity factor or a 

momentum factor does not necessarily enhance the pricing ability of the sentiment-augmented 

Fama-French conditional models. In this section, we ask whether adding both the liquidity and 
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momentum factors in the SMN-augmented FF model would improve the model‟s explanatory 

power for the asset-pricing anomalies.  

The results in Table 10 for the conditional SFFPW models do not indicate much superior 

performance in capturing the financial market anomalies, compared to the results of the more 

parsimonious conditional SFF models. Overall, these findings clearly indicate that the sentiment-

augmented conditional models that contain most of the risk factors do not necessarily enhance 

the ability in explaining the anomalies. Adding a liquidity factor or a momentum factor to the 

sentiment-augmented Fama-French models does not increase the number of anomalies captured. 

[Insert Table 10 about here] 

We find two important observations when comparing the results of our conditional models 

with those of the models analyzed by Avarmove and Chorida (2006) that do not include the 

sentiment factor. Our evidence in Tables 7, 8, 9 and 10 suggests that the model incorporating 

SMN and the FF factors exhibits certain degree of explanatory power for the short-term 

momentum effect (RET2-3) which Avarmov and Chordia (2006) fail to explain using their 

models. On the other hand, our sentiment-augmented models (Tables 7, 8, 9 and 10) explain the 

value effect mainly when the factor loadings are conditional on (SIZE+B/M)def. The models of 

Avramov and Chordia (2006) fail to capture the value effect only when the factor loadings are 

scaled by the default spread. 

5 Conclusions 

We examine whether an investor sentiment risk factor helps explain the cross-section of stock 

returns, and hence diminishes the cross-sectional effect of asset-pricing anomalies. We first show 

evidence of strong cross-sectional patterns in the relations between the sensitivities of individual 
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stocks to investor sentiment, stock returns and firm characteristics including firm size, turnover 

ratio, short-term past return and book-to-market equity ratio. These patterns suggest that the 

sensitivity to investor sentiment influences the cross-section of stock returns, and may have the 

potential in explaining the asset pricing anomalies. 

We construct a sentiment factor SMN using four measures. The average returns on these 

four SMN factor measures range from 0.67 % to 1.36% per month, all economically and 

statistically significant. We further test the risk premium of the SMN factor beta, and find that, 

all but one of the SMN risk measures command statistically significant and positive risk 

premium ranging from 0.6% to 1.1% per month.  

Finally, we extend the framework of Avramov and Chordia (2006) to test whether 

incorporating a sentiment risk factor into different specifications of asset pricing models captures 

the expected stock return, and hence reducing the impacts of asset pricing anomalies upon the 

cross-section of stock returns. Our evidence shows that the impact of firm size on the cross-

section of individual stock returns is no longer significant when the sentiment factor SMN is 

present in the asset pricing models. The models incorporating the SMN risk factor always 

capture the size effect for the NYSE, AMEX and NASDAQ stocks even when the model is 

unconditional. Furthermore, the conditional versions of the SMN-augmented Fama-French based 

models often capture the value effects. The momentum effect is sharply reduced when the factor 

loadings are conditional on the default spread in the sentiment-augmented models that contain 

the momentum factor. This paper shows that investor sentiment risk is important in the cross-

section of expected stock return, and the incorporation of the sentiment risk helps capture the 

impacts of asset pricing anomalies.   
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Figure 1: Firm characteristics of decile portfolios sorted by the raw value of sentiment beta 

The figures depict the firm characteristics of each sentiment beta stock portfolio. Each month stocks are grouped into 10 deciles on the basis of the raw value of 

the investor sentiment beta coefficient.  The value of the sentiment beta for each stock group is depicted in the upper-left graph, followed by firm characteristics 

such as return, size, B/M, turnover, and various measures of the past performance of stock. Specifically, „Return‟ represents the monthly average portfolio return; 

„Size‟ represents the market capitalization in billions of dollars; „B/M‟ is the book-to-market ratio of equity; „Turnover‟ is the monthly trading volume of shares 

divided by shares outstanding. Ret2-3, Ret4-6, and Ret7-12 are the cumulative returns over the second through third, fourth through sixth, and seven through 

twelfth months before the current month, respectively. 
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Figure 2: Firm characteristics of quintile portfolios sorted by the absolute value of sentiment beta 

The figures depict the firm characteristics of each sentiment beta stock portfolio. Each month stocks are grouped into 5 quintiles on the basis of the absolute 

value of the investor sentiment beta coefficient.  The value of the sentiment beta for each stock group is depicted in the upper-left graph, followed by firm 

characteristics such as return, size, B/M, turnover, and various measures of the past performance of stock. Specifically, „Return‟ represents the monthly 

average portfolio return; „Size‟ represents the market capitalization in billions of dollars; „B/M‟ is the book-to-market ratio of equity; „Turnover‟ is the 

monthly trading volume of shares divided by shares outstanding. Ret2-3, Ret4-6, and Ret7-12 are the cumulative returns over the second through third, fourth 

through sixth, and seven through twelfth months before the current month, respectively. 
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Table 1: Summary statistics (10,604 NYSE/AMEX/NASDAQ firms (with positive B/M): 08/1965 - 12/2010) 

  Mean Median Std  Reg. Coefficient (%)   t -value 

EXCESS RETS (%) 0.84 1.08 5.69   

SIZE ($ billions)  1.47 0.82 1.29 -0.12 -2.81 

B/M  1.48 1.42 0.45  0.20  4.24 

TURNOVER (%) 7.70 5.82 5.60 -0.09 -1.57 

RET2-3 (%)  2.55 2.74 8.79  0.63  2.40 

RET4-6 (%)  3.64 3.44  11.06  0.64  2.72 

RET7-12 (%)  7.50 7.12  16.35          0.68  4.89 

R
2
 (%)             4.67      

This table presents the time-series averages of the cross-sectional means and standard deviations for 10,604 NYSE-AMEX-NASDAQ stocks from August 1965 through December 2010. 

The column labeled with “Coefficient” represents the time-series averages of the slop coefficients from the cross-sectional OLS regressions of excess return on the firm characteristics. 

The t-values for the slop coefficients of the characteristics are in the last column. 
2R denotes the adjusted R squared. SIZE represents the market capitalization in billions of dollars. B/M is 

the book-to-market ratio of equity. TURNOVER is the monthly trading volume of shares divided by shares outstanding. RET2-3, RET4-6, and RET7-12 are the cumulative returns over 

the second through third, fourth through sixth, and seven through twelfth months before the current month, respectively. A common stock must meet the following criteria in order to be 

included in the analysis: (i) the returns of the stock must be available in the current month, t, and over the past 36 months in the CRSP, (ii) stock prices and shares outstanding for 

calculating the size of a firm and the month t – 2 trading volume for calculating turnover must be available, (iii) the B/M as of December of the previous calendar year has to be available 

from the COMPUSTAT dataset, (iv) the B/M must be positive, and (v) the B/M values greater than the 0.995 fractile or less than the 0.005 fractile are set to be the 0.995 and 0.005 fractile 

values, respectively. 

  



32 

 

Table 2: Firm characteristics of stock portfolios by sentiment beta 

 

This table presents the monthly averages of the firm characteristics of stock portfolios by the raw value of the sentiment beta in Panel A and by the absolute value 

of the sentiment beta in Panel B. For each firm, using 25-month rolling windows, we regress the excess return on the monthly changes in investor sentiment 

controlled for the excess market return. Firms are then grouped into 10 stock portfolios by the coefficient on the changes in investor sentiment (i.e., the sentiment 

beta) in each month. RETS denotes the average return on the sentiment beta portfolio. The rest of the variables reported are the same as those reported in Table 1. 

  

 Deciles L 2 3 4 5 6 7 8 9 H

Sentiment beta -0.058 -0.026 -0.015 -0.007 0.001 0.009 0.017 0.029 0.047 0.098

RETS (%) 1.804 1.163 1.114 1.115 1.110 1.051 1.112 1.182 1.384 2.533

SIZE ($ billions) 1.616 2.367 2.429 2.223 2.112 1.986 1.785 1.582 1.204 0.621

B/M 2.004 1.913 1.685 1.632 1.587 1.488 1.462 1.457 1.289 1.218

TURNOVER (%) 10.482 8.267 7.586 7.093 7.017 7.408 8.279 9.516 11.277 15.464

RET2-3 (%) 3.265 2.354 2.218 2.249 2.253 2.204 2.273 2.336 2.627 4.747

RET4-6 (%) 4.631 3.337 3.219 3.277 3.307 3.302 3.279 3.475 3.946 7.066

RET7-12 (%) 9.446 6.775 6.763 6.848 6.761 6.963 6.945 7.362 8.480 14.539

Panel B: Porftolios by absolute value of sentiment beta

Quintiles L 2 3 4 H

Sentiment beta 0.004 0.012 0.021 0.037 0.083

RETS (%) 1.104 1.130 1.134 1.271 2.137

SIZE ($ billions) 2.244 2.206 2.129 1.644 0.708

B/M 1.580 1.600 1.685 1.615 1.380

TURNOVER (%) 7.078 7.545 8.224 9.761 13.572

RET2-3 (%) 2.210 2.241 2.380 2.382 3.961

RET4-6 (%) 3.301 3.227 3.372 3.570 5.927

RET7-12 (%) 6.834 6.771 6.840 7.524 12.462

Panel A: Porftolios by raw value of sentiment beta
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Table 3: Monthly average SMN factor and Fama-MacBeth cross-sectional regression of excess returns on SMN beta 

 

 
This table presents the monthly average of the SMN factor and the Fama-MacBeth (1973) estimated coefficients of the 

cross-sectional regression of firm-specific excess returns on the estimated beta for the SMN factor controlled for the market 

beta. Specifically, we run the following regression. 

 

 𝑗           𝛽𝑗 
      𝛽𝑗 

      𝑗  

 

The regression model is estimated using 25-month rolling windows. ***, **, * indicate significant at the level of 1%, 5%, 

and 10%, respectively. SMNPlus denotes the investor sentiment factor constructed using the returns differential between 

the stock portfolio of the highest positive sentiment beta (decile 10) and the stock portfolio of the lowest positive sentiment 

beta (decile 6). SMNMinus denotes the investor sentiment factor constructed using the returns differential between the stock 

portfolio of the most negative sentiment beta (decile 1) and the stock portfolio of the least negative sentiment beta (decile 

5). SMNMinus denotes the investor sentiment factor is constructed by taking the average of SMNPlus and SMNMinus ( i.e., 

0.5(SMNPlus + SMNMinus)). SMNAbs denotes the investor sentiment factor constructed using the returns differential 

between the stock portfolio with the largest absolute value in sentiment beta (quintile 5) and the stock portfolio the smallest 

absolute value in sentiment beta (quintile 1). The SMN factors reported in Tables 3 – 9 adopt the same definitions. 

 

  

SMN Average t-statistic t-statistic p -value

SMNPlus 0.0136*** 3.06 0.011** 2.06 0.04

SMNMinus 0.0067*** 2.59 0.001 0.35 0.72

SMNAvg 0.0101*** 5.12 0.006*** 2.63 <.01

SMNAbs 0.0094*** 3.26 0.008*** 2.54 0.01

𝛽   
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Table 4: Two-Pass Tests with unconditional models in the first-pass regression 

 
This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional regressions for the NYSE-

AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted excess return is cross-sectionally regressed on 

the anomalies. The sentiment-augmented models specified in the first-pass regressions are constructed by adding the SMN factor to 

the various traditional pricing models, for example, SCAPM denotes the sentiment-augmented CAPM. The t-statistics are reported 

in parenthesis. All coefficient estimates are multiplied by 100. 

CAPM SCAPM FF SFF FFP SFFP FFW SFFW FFPW SFFPW

Panel A: SMNPlus 

Intercept 0.534 0.448 0.312 0.181 0.126 0.177 0.120 0.281 0.230 0.276 0.225

(2.40) (3.70) (2.90) (2.73) (1.97) (2.67) (1.89) (4.63) (3.94) (4.56) (3.84)

SIZE -0.033 -0.112 -0.041 -0.085 -0.040 -0.082 -0.037 -0.084 -0.039 -0.081 -0.035

(-1.03) (2.70) (-1.27) (-3.10) (-1.64) (-3.00) (-1.53) (-3.12) (-1.59) (-2.99) (-1.45)

B/M 0.235 0.210 0.236 0.134 0.157 0.134 0.157 0.133 0.159 0.135 0.160

(5.45) (4.68) (5.77) (4.13) (4.98) (4.17) (4.99) (4.13) (5.07) (4.20) (5.12)

TURNOVER -0.152 -0.138 -0.174 -0.109 -0.132 -0.112 -0.136 -0.080 -0.105 -0.084 -0.109

(-3.34) (-3.49) (-5.26) (-3.51) (-4.44) (-3.67) (-4.60) (-2.64) (-3.59) (-2.80) (-3.76)

RET2-3 0.613 0.670 0.666 0.542 0.508 0.544 0.507 0.536 0.494 0.536 0.496

(2.49) (2.85) (2.94) (2.54) (2.36) (2.56) (2.37) (2.67) (2.45) (2.68) (2.47)

RET4-6 0.754 0.652 0.746 0.632 0.667 0.617 0.654 0.636 0.665 0.623 0.655

(3.68) (3.21) (3.90) (3.53) (3.83) (3.41) (3.72) (3.87) (4.12) (3.75) (4.00)

RET7-12 0.714 0.731 0.730 0.608 0.635 0.620 0.640 0.612 0.627 0.626 0.634

(5.57) (6.04) (6.25) (5.38) (5.77) (5.53) (5.85) (5.79) (5.99) (5.95) (6.09)

Adj. R
2 

(%) 3.668 3.727 3.051 2.188 2.103 2.189 2.106 2.115 2.031 2.117 2.035

Panel B: SMNMinus 

Intercept 0.751 0.448 0.442 0.181 0.174 0.177 0.170 0.281 0.276 0.276 0.272

(3.05) (3.70) (3.69) (2.73) (2.67) (2.67) (2.61) (4.63) (4.59) (4.56) (4.53)

SIZE -0.120 -0.112 -0.116 -0.085 -0.082 -0.082 -0.079 -0.084 -0.079 -0.081 -0.076

(-2.88) (2.70) (-2.82) (-3.10) (-3.07) (-3.00) (-2.97) (-3.12) (-3.01) (-2.99) (-2.90)

B/M 0.196 0.210 0.198 0.134 0.134 0.134 0.136 0.133 0.134 0.135 0.137

(4.13) (4.68) (4.51) (4.13) (4.18) (4.17) (4.25) (4.13) (4.20) (4.20) (4.31)

TURNOVER -0.098 -0.138 -0.133 -0.109 -0.110 -0.112 -0.115 -0.080 -0.082 -0.084 -0.088

(-1.77) (-3.49) (-3.38) (-3.51) (3.60) (-3.67) (-3.81) (-2.64) (-2.73) (-2.80) (-2.93)

RET2-3 0.576 0.670 0.621 0.542 0.485 0.544 0.496 0.536 0.483 0.536 0.488

(2.25) (2.85) (2.66) (2.54) (2.32) (2.56) (2.39) (2.67) (2.44) (2.68) (2.48)

RET4-6 0.654 0.652 0.683 0.632 0.624 0.617 0.610 0.636 0.632 0.623 0.619

(2.85) (3.21) (3.45) (3.53) (3.58) (3.41) (3.48) (3.87) (3.95) (3.75) (3.84)

RET7-12 0.670 0.731 0.710 0.608 0.586 0.620 0.589 0.612 0.593 0.626 0.598

(4.93) (6.04) (5.83) (5.38) (5.14) (5.53) (5.21) (5.79) (5.57) (5.95) (5.65)

Adj. R
2
 (%) 4.573 3.727 3.664 2.188 2.141 2.189 2.140 2.115 2.064 2.117 2.066

Panel C: SMNAvg

Intercept 0.073 0.448 00.138 0.181 0.060 0.177 0.057 0.281 0.173 0.276 0.169

(0.38) (3.70) (1.38) (2.73) (0.99) (2.67) (0.94) (4.63) (3.09) (4.56) (3.02)

SIZE 0.037 -0.112 0.035 -0.085 0.003 -0.082 0.004 -0.084 0.015 -0.081 0.017

(1.25) (2.70) (1.29) (-3.10) (0.13) (-3.00) (0.21) (-3.12) (0.73) (-2.99) (0.83)

B/M 0.272 0.210 0.277 0.134 0.183 0.134 0.182 0.133 0.192 0.135 0.192

(6.25) (4.68) (6.61) (4.13) (5.79) (4.17) (5.78) (4.13) (6.13) (4.20) (6.16)

TURNOVER -0.222 -0.138 -0.210 -0.109 -0.154 -0.112 -0.157 -0.080 -0.131 -0.084 -0.135

(-5.51) (-3.49) (-6.59) (-3.51) (-5.40) (-3.67) (-5.57) (-2.64) (-4.65) (-2.80) (-4.83)

RET2-3 0.640 0.670 0.662 0.542 0.460 0.544 0.463 0.536 0.455 0.536 0.459

(2.80) (2.85) (3.00) (2.54) (2.21) (2.56) (2.22) (2.67) (2.28) (2.68) (2.31)

RET4-6 0.765 0.652 0.740 0.632 0.690 0.617 0.674 0.636 0.678 0.623 0.665

(3.99) (3.21) (4.01) (3.53) (4.09) (3.41) (3.95) (3.87) (4.28) (3.75) (4.14)

RET7-12 0.779 0.731 0.762 0.608 0.654 0.620 0.668 0.612 0.649 0.626 0.663

(6.58) (6.04) (6.65) (5.38) (6.06) (5.53) (6.21) (5.79) (6.27) (5.95) (6.43)

Adj. R
2
 (%) 3.259 3.727 2.812 2.188 1.962 2.189 1.967 2.115 1.898 2.117 1.903

Panel D: SMNAbs

Intercept 0.396 0.448 0.265 0.181 0.076 0.177 0.072 0.281 0.184 0.276 0.178

(1.98) (3.70) (2.68) (2.73) (1.27) (2.67) (1.19) (4.63) (3.28) (4.56) (3.18)

SIZE -0.012 -0.112 -0.023 -0.085 -0.020 -0.082 -0.018 -0.084 -0.010 -0.081 -0.007

(-0.44) (2.70) (0.87) (-3.10) (-0.90) (-3.00) (-0.81) (-3.12) (-0.45) (-2.99) (-0.31)

B/M 0.242 0.210 0.241 0.134 0.165 0.134 0.165 0.133 0.174 0.135 0.175

(5.67) (4.68) (5.92) (4.13) (5.20) (4.17) (5.21) (4.13) (5.56) (4.20) (5.60)

TURNOVER -0.167 -0.138 -0.177 -0.109 -0.142 -0.112 -0.145 -0.080 -0.118 -0.084 -0.122

(-4.09) (-3.49) (-5.67) (-3.51) (-4.92) (-3.67) (-5.07) (-2.64) (-4.14) (-2.80) (-4.32)

RET2-3 0.626 0.670 0.683 0.542 0.516 0.544 0.508 0.536 0.509 0.536 0.505

(2.66) (2.85) (3.06) (2.54) (2.44) (2.56) (2.41) (2.67) (2.53) (2.68) (2.51)

RET4-6 0.762 0.652 0.744 0.632 0.671 0.617 0.660 0.636 0.660 0.623 0.652

(3.96) (3.21) (4.05) (3.53) (3.98) (3.41) (3.86) (3.87) (4.18) (3.75) (4.08)

RET7-12 0.710 0.731 0.716 0.608 0.621 0.620 0.635 0.612 0.612 0.626 0.626

(5.83) (6.04) (6.22) (5.38) (5.69) (5.53) (5.84) (5.79) (5.86) (5.95) (6.01)

Adj. R
2
 (%) 3.195 3.727 2.702 2.188 1.971 2.189 1.977 2.115 1.905 2.117 1.911

FFPW
Coefficients SMN

CAPM FF FFP FFW
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Table 5: Two-Pass Tests with the conditional SMN (alone) model in the first-pass 

 
This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional 

regressions for the NYSE-AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted 

excess return is cross-sectionally regressed on the anomalies. The betas in the first-pass regression with a single 

SMN factor are time-varying with the market capitalization of equity (Size), book-to-market ratio (B/M), and 

the default spread (Def). The t-statistics are reported in parenthesis. All coefficient estimates are multiplied by 

100. 
 

  

Beta specifications Intercept SIZE B/M TURNOVER RET2-3 RET4-6 RET7-12 Adj. R
2 

(%)

Panel A: SMNPlus

Size+B/M 0.495 -0.021 0.197 -0.153 0.676 0.875 0.758

(2.27) (-0.66) (4.69) (-3.48) (2.87) (4.71) (6.02)

Def 0.0493 -0.034 0.221 -0.157 0.610 0.832 0.718

(2.23) (1.06) (5.24) (-3.48) (2.47) (4.31) (5.73)

(Size+B/M)Def 0.497 -0.020 0.182 -0.153 0.704 0.987 0.766

(2.32) (-0.66) (4.43) (-3.58) (2.98) (5.51) (6.23)

Panel B: SMNMinus

Size+B/M 0.696 -0.105 0.184 -0.098 0.557 0.731 0.709

(2.90) (-2.62) (3.92) (-1.81) (2.23) (3.34) (5.39)

Def 0.672 -0.101 0.200 0.103 0.559 0.682 0.687

(2.82) (-2.52) (4.25) (-1.89) (2.19) (3.04) (5.14)

(Size+B/M)Def 0.556 -0.077 0.170 -0.111 0.665 0.880 0.799

(2.45) (-2.03) (3.72) (-2.13) (2.69) (4.19) (6.24)

Panel C: SMNAvg

Size+B/M -0.075 0.062 0.219 -0.233 0851 0.987 0.915

(-0.41) (2.13) (5.15) (-6.06) (4.05) (5.73) (8.06)

Def 0.028 0.031 0.252 -0.225 0.634 0.829 0.789

(0.15) (1.07) (5.85) (-5.67) (2.81) (4.54) (6.86)

(Size+B/M)Def -0.059 0.052 0.202 -0.226 0.905 1.066 0.896

(-0.33) (1.85) (4.89) (-6.03) (4.27) (6.35) (8.07)

Panel D: SMNAbs

Size+B/M 0.307 0.010 0.204 -0.178 0.728 0.941 0.775

(1.59) (0.35) (4.96) (-4.56) (3.27) (5.44) (6.64)

Def 0.354 -0.017 0.224 -0.170 0.611 0.827 0.711

(1.79) (-0.60) (5.31) (-4.24) (2.60) (4.57) (6.02)

(Size+B/M)Def 0.330 0.002 0.181 -0.172 0.759 1.023 0.769

(1.77) (0.06) (4.53) (-4.54) (3.35) (6.07) (6.78)

3.595

3.663

4.471

3.597

4.470

4.425

3.194

3.228

3.214

3.098

3.155

3.101
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Table 6: Two-Pass Tests with the conditional SCAPM in the first-pass 

 
This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional 

regressions for the NYSE-AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted 

excess return is cross-sectionally regressed on the anomalies. The betas of the sentiment-augmented CAPM 

model in the first-pass regression are time-varying with the market capitalization of equity (Size), book-to-

market ratio (B/M), and the default spread (Def). The t-statistics are reported in parenthesis. All coefficient 

estimates are multiplied by 100. 
 

  

Beta specifications Intercept SIZE B/M TURNOVER RET2-3 RET4-6 RET7-12 Adj. R
2 

(%)

Panel A: SMNPlus

Size+B/M 0.295 -0.027 0.193 -0.170 0.786 0.853 0.779

(2.88) (-0.88) (4.95) (5.64) (3.64) (4.85) (7.00)

Def 0.319 -0.045 0.220 -0.171 0.628 0.821 0.729

(3.02) (-1.45) (5.55) (-5.35) (2.74) (4.59) (6.38)

(Size+B/M)Def 0.320 -0.028 0.161 -0.163 0.850 0.970 0.794

(3.34) (-0.98) (4.37) (-5.72) (3.90) (5.81) (7.43)

Panel B: SMNMinus

Size+B/M 0.405 -0.099 0.160 -0.125 0.736 0.818 0.778

(3.63) (-2.54) (3.81) (-3.40) (3.27) (4.53) (6.72)

Def 0.399 -0.098 0.200 -0.131 0.612 0.773 0.742

(3.49) (-2.48) (4.66) (-3.41) (2.63) (4.12) (6.26)

(Size+B/M)Def 0.327 -0.070 0.123 -0.131 0.853 1.010 0.876

(3.24) (-1.94) (3.07) (-3.78) (3.81) (5.92) (7.92)

Panel C: SMNAvg

Size+B/M 0.050 0.068 0.213 -0.212 0.925 0.942 0.903

(0.54) (2.60) (5.39) (-7.30) (4.57) (5.64) (8.42)

Def 0.126 0.036 0.261 -0.208 0.638 0.834 0.784

(1.30) (1.33) (6.40) (-6.70) (2.96) (4.86) (7.02)

(Size+B/M)Def 0.073 0.065 0.181 -0.200 0.999 1.040 0.883

(0.84) (2.61) (4.84) (-7.18) (4.93) (6.50) (8.52)

Panel D: SMNAbs

Size+B/M 0.221 0.002 0.198 -0.18 0.861 0.893 0.797

(2.35) (0.06) (5.18) (-6.29) (4.15) (5.35) (7.40)

Def 0.267 -0.027 0.225 -0.174 0.667 0.831 0.726

(2.78) (-1.03) (5.67) (-5.73) (3.04) (4.90) (6.48)

(Size+B/M)Def 0.261 -0.005 0.163 -0.170 0.911 0.978 0.788

(2.92) (-0.21) (4.49) (-6.24) (4.32) (6.08) (7.58)

2.915

3.004

3.480

2.912

3.575

3.398

2.680

2.762

2.698

2.559

2.641

2.582
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Table 7: Two-Pass Tests with the conditional SFF in the first-pass 

 
This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional 

regressions for the NYSE-AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted 

excess return is cross-sectionally regressed on the anomalies. The betas of the sentiment-augmented Fama-

French model in the first-pass regression are time-varying with the market capitalization of equity (Size), book-

to-market ratio (B/M), and the default spread (Def). The t-statistics are reported in parenthesis. All coefficient 

estimates are multiplied by 100. 

  

Beta specifications Intercept SIZE B/M TURNOVER RET2-3 RET4-6 RET7-12 Adj. R
2 

(%)

Panel A: SMNPlus

Size+B/M 0.130 -0.018 0.067 -0.123 0.608 0.871 0.730

(2.35) (-0.80) (2.52) (-4.66) (2.92) (5.47) (7.24)

Def 0.087 -0.026 0.135 -0.135 0.299 0.702 0.641

(1.45) (-1.10) (4.55) (-4.71) (1.40) (4.37) (6.03)

(Size+B/M)Def 0.127 -0.0011 0.014 -0.109 0.531 0.939 0.741

(2.43) (-0.57) (0.58) (-4.62) (2.61) (6.23) (7.92)

Panel B: SMNMinus

Size+B/M 0.144 -0.055 0.050 -0.100 0.606 0.844 0.673

(2.64) (-2.33) (1.85) (-3.69) (3.01) (5.32) (6.44)

Def 0.135 -0.071 0.112 -0.107 0.305 0.639 0.583

(2.24) (-2.75) (3.71) (-3.63) (1.47) (3.89) (5.35)

(Size+B/M)Def 0.123 -0.038 -0.006 -0.094 0.541 0.647 0.726

(2.40) (-1.79) (-0.24) (-3.90) (2.69) (6.37) (7.62)

Panel C: SMNAvg

Size+B/M 0.056 0.030 0.079 -0.149 0.728 0.978 0.809

(1.02) (1.53) (2.97) (-5.88) (3.70) (6.41) (8.34)

Def 0.022 0.017 0.158 -0.157 0.304 0.745 0.646

(0.39) (0.81) (5.33) (-5.68) (1.49) (4.73) (6.15)

(Size+B/M)Def 0.049 0.038 0.029 -0.133 0.711 1.010 0.777

(0.97) (2.15) (1.20) (-5.78) (3.59) (6.92) (8.64)

Panel D: SMNAbs

Size+B/M 0.084 0.002 0.068 -0.133 0.701 0.919 0.728

(1.59) (0.12) (2.59) (-5.19) (3.49) (5.96) (7.34)

Def 0.044 -0.007 0.142 -0.145 0.350 0.701 0.603

(0.78) (-0.33) (4.77) (-5.21) (1.69) (4.45) (5.68)

(Size+B/M)Def 0.078 0.009 0.020 -0.117 0.674 0.927 0.703

(1.58) (0.52) (0.85) (-5.05) (3.35) (6.30) (7.70)

1.957

2.051

2.006

2.001

2.128

2.060

1.785

1.908

1.864

1.800

1.928

1.881
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Table 8: Two-Pass Tests with the conditional SFFP in the first-pass 

This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional 

regressions for the NYSE-AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted 

excess return is cross-sectionally regressed on the anomalies. The betas of the sentiment-augmented Fama-

French-liquidity model in the first-pass regression are time-varying with the market capitalization of equity 

(Size), book-to-market ratio (B/M), and the default spread (Def). The t-statistics are reported in parenthesis. All 

coefficient estimates are multiplied by 100.  

Beta specifications Intercept SIZE B/M TURNOVER RET2-3 RET4-6 RET7-12 Adj. R
2 

(%)

Panel A: SMNPlus

Size+B/M 0.114 -0.010 0.061 -0.122 0.661 0.871 0.727

(2.05) (-0.45) (2.32) (-4.73) (3.27) (5.43) (7.27)

Def 0.078 -0.018 0.135 -0.138 0.353 0.709 0.630

(1.30) (-0.77) (4.58) (-4.91) (1.67) (4.45) (5.98)

(Size+B/M)Def 0.104 0.005 0.014 -0.100 0.646 0.932 0.712

(2.02) (0.25) (0.61) (-4.43) (3.27) (6.34) (7.80)

Panel B: SMNMinus

Size+B/M 0.133 -0.049 0.047 -0.100 0.659 0.833 0.691

(2.41) (-2.14) (1.77) (-3.79) (3.34) (5.21) (6.72)

Def 0.136 -0.067 0.113 -0.110 0.335 0.649 0.573

(2.26) (-2.63) (3.76) (-3.81) (1.61) (3.97) (5.33)

(Size+B/M)Def 0.117 -0.030 -0.014 -0.082 0.624 0.917 0.701

(2.29) (-1.51) (-0.59) (-3.58) (3.18) (6.27) (7.65)

Panel C: SMNAvg

Size+B/M 0.049 0.036 0.075 -0.146 0.755 0.967 0.825

(0.89) (1.84) (2.85) (-5.94) (3.87) (6.25) (8.52)

Def 0.018 0.021 0.155 0.158 0.334 0.751 0.638

(0.32) (1.04) (5.29) (-5.81) (1.63) (4.78) (6.10)

(Size+B/M)Def 0.041 0.044 0.015 -0.121 0.781 1.011 0.762

(0.82) (2.67) (0.66) (-5.51) (4.04) (7.01) (8.62)

Panel D: SMNAbs

Size+B/M 0.070 0.009 0.061 -0.132 0.720 0.91 0.737

(1.32) (0.47) (2.36) (-5.26) (3.64) (5.85) (7.47)

Def 0.033 <.001 0.142 -0.148 0.376 0.715 0.598

(0.58) (0.01) (4.82) (-5.38) (1.81) (4.57) (5.65)

(Size+B/M)Def 0.057 0.022 0.012 -0.111 0.770 0.950 0.707

(1.16) (1.31) (0.52) (-5.02) (3.92) (6.59) (7.87)

1.973

2.046

2.022

1.994

2.128

2.044

1.814

1.918

1.884

1.825

1.936

1.888
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Table 9: Two-Pass Tests with the conditional SFFW in the first-pass 

 
This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional 

regressions for the NYSE-AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted 

excess return is cross-sectionally regressed on the anomalies. The betas of the sentiment-augmented Fama-

French-momentum model in the first-pass regression are time-varying with the market capitalization of equity 

(Size), book-to-market ratio (B/M), and the default spread (Def). The t-statistics are reported in parenthesis. All 

coefficient estimates are multiplied by 100. 

 

 

 

 

 

 

Beta specifications Intercept SIZE B/M TURNOVER RET2-3 RET4-6 RET7-12 Adj. R
2 

(%)

Panel A: SMNPlus

Size+B/M 0.197 -0.007 0.088 -0.102 0.602 0.866 0.700

(3.69) (-0.33) (3.42) (-4.03) (3.09) (5.94) (7.63)

Def 0.182 -0.021 0.137 -0.108 0.279 0.668 0.609

(3.25) (-0.90) (4.66) (-3.88) (1.41) (4.52) (6.04)

(Size+B/M)Def 0.190 0.010 0.029 -0.082 0.493 0.861 0.688

(3.76) (0.54) (1.27) (-4.19) (2.57) (6.26) (8.12)

Panel B: SMNMinus

Size+B/M 0.206 -0.043 0.074 -0.08 0.625 0.849 0.665

(3.86) (-1.87) (2.79) (-3.04) (3.31) (5.93) (7.17)

Def 0.225 -0.061 0.114 -0.085 0.306 0.622 0.587

(3.96) (-2.41) (3.76) (-2.92) (1.57) (4.19) (5.78)

(Size+B/M)Def 0.185 -0.009 0.019 0.077 0.526 0.845 0.684

(3.65) (-0.44) (0.80) (-3.37) (2.79) (6.19) (8.09)

Panel C: SMNAvg

Size+B/M 0.124 0.053 0.105 -0.134 0.736 0.958 0.789

(2.34) (2.81) (4.09) (-5.44) (3.86) (6.68) (8.61)

Def 0.125 0.030 0.166 -0.133 0.241 0.710 0.626

(2.36) (1.51) (5.65) (-4.92) (1.24) (4.85) (6.27)

(Size+B/M)Def 0.106 0.066 0.048 -0.124 0.658 0.956 0.721

(2.16) (4.02) (2.12) (-5.71) (3.48) (7.02) (8.66)

Panel D: SMNAbs

Size+B/M 0.158 0.020 0.093 -0.116 0.682 0.905 0.702

(3.06) (1.04) (3.68) (-4.66) (3.53) (6.30) (7.60)

Def 0.145 0.004 0.150 -0.123 0.279 0.659 0.587

(2.72) (0.19) (5.09) (-4.51) (1.40) (4.51) (5.82)

(Size+B/M)Def 0.144 0.038 0.037 -0.104 0.589 0.884 0.659

(2.97) (2.26) (1.65) (-4.76) (3.10) (6.55) (7.89)

1.834

1.964

1.873

2.012

1.199

1.708

1.834

1.777

1.699

1.861

1.859

1.763
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Table 10: Two-Pass Tests with the conditional SFFPW in the first-pass 

 
This table presents the averages of the coefficient estimates from the second-pass OLS cross-sectional 

regressions for the NYSE-AMEX-NASDAQ individual stocks for the period of 1965-2010. The risk-adjusted 

excess return is cross-sectionally regressed on the anomalies. The betas of the sentiment-augmented Fama-

French-liquidity-momentum model in the first-pass regression are time-varying with the market capitalization of 

equity (Size), book-to-market ratio (B/M), and the default spread (Def). The t-statistics are reported in 

parenthesis. All coefficient estimates are multiplied by 100. 

 

Beta specifications Intercept SIZE B/M TURNOVER RET2-3 RET4-6 RET7-12 Adj. R
2 

(%)

Panel A: SMNPlus

Size+B/M 0.185 <-0.001 0.080 -0.101 0.628 0.860 0.696

(3.45) (-0.01) (3.16) (-4.06) (3.30) (5.84) (7.61)

Def 0.171 -0.012 0.138 -0.111 0.314 0.656 0.606

(3.08) (-0.54) (4.70) (-4.07) (1.59) (4.42) (6.04)

(Size+B/M)Def 0.161 0.027 0.012 -0.093 0.607 0.874 0.698

(3.15) (1.54) (0.51) (-4.26) (3.31) (6.48) (8.22)

Panel B: SMNMinus

Size+B/M 0.194 -0.037 0.070 -0.080 0.653 0.840 0.679

(3.61) (-1.66) (2.68) (-3.11) (3.54) (5.81) (7.42)

Def 0.222 -0.057 0.113 -0.087 0.320 0.626 0.580

(3.93) (-2.27) (3.78) (-3.04) (1.64) (4.24) (5.78)

(Size+B/M)Def 0.178 <.001 0.035 -0.063 0.659 0.849 0.691

(3.47) (0.02) (1.52) (-2.76) (3.58) (6.25) (8.29)

Panel C: SMNAvg

Size+B/M 0.118 0.057 0.100 -0.130 0.743 0.946 0.800

(2.21) (3.10) (3.99) (-5.46) (3.96) (6.48) (8.72)

Def 0.118 0.035 0.163 -0.133 0.276 0.709 0.621

(2.24) (1.76) (5.62) (-5.04) (1.40) (4.80) (6.26)

(Size+B/M)Def 0.081 0.082 0.059 -0.086 0.739 0.961 0.728

(1.63) (5.28) (2.64) (-4.11) (3.98) (7.11) (8.82)

Panel D: SMNAbs

Size+B/M 0.146 0.026 0.086 -0.114 0.684 0.901 0.708

(2.80) (1.41) (3.45) (-4.71) (3.60) (6.20) (7.67)

Def 0.131 0.012 0.150 -0.125 0.315 0.668 0.584

(2.47) (0.61) (5.16) (-4.68) (1.58) (4.55) (5.82)

(Size+B/M)Def 0.078 0.074 0.045 -0.116 0.756 0.947 0.724

(1.60) (4.73) (2.02) (-5.47) (3.97) (7.10) (8.44)

1.687

1.866

2.012

1.690

1.730

1.857

1.694

1.726

1.585

1.884

1.974

1.853


