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Abstract 

Many studies report that the size effect in the cross-section of stock returns has disappeared after 

the early 1980s. This paper shows that the disappearance of the size effect can be attributed to 

negative shocks to the profitability of small firms and positive shocks to big firms. After adjusting 

for the price impact of profitability shocks, we find that there still is a robust size effect in the cross-

section of expected returns after the early 1980s. Our results highlight the importance of in-sample 

cash flow shocks for understanding cross-sectional return predictability. 
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The size effect in the cross-section of stock returns is one of the most extensively studied topics in 

asset pricing. Since Banz (1981) reported that small firms earn higher returns than big firms, the 

size effect has been examined and applied in numerous papers in finance and accounting (e.g., 

Fama and French, 1992). In addition, multi-factor models that include a mimicking factor for the 

size effect (e.g., the Fama and French (1993) three-factor model) have been widely used as 

benchmark pricing models by both academic researchers and investment practitioners.  

However, more recent empirical evidence suggests that the size effect has disappeared since 

the early 1980s. Specifically, Dichev (1998), Chan, Karceski, and Lakonishok (2000), Horowitz, 

Loughran, and Savin (2000), and Amihud (2002) report that small firms do not outperform big 

firms during the 1980s and 1990s. Hirshleifer (2001) states that “The U.S. small firm effect was 

strongly positive every year during 1974 to 1983, and then was negative for six out of the next 

seven years.” Schwert (2003) asserts that “it seems that the small-firm anomaly has disappeared 

since the initial publication of the papers that discovered it.” In this paper, we show that although 

the size effect has disappeared from ex post realized returns after the early 1980s, there remains a 

robust size effect in ex ante expected returns.  

 It is well understood that realized stock returns are a noisy measure of expected returns 

(Blume and Friend, 1973; Sharpe, 1978; Froot and Frankel, 1989; Elton, 1999). Elton (1999) shows 

that realized returns can deviate significantly from expected returns over prolonged periods of time. 

He argues that the belief that “information surprises tend to cancel out over the period of a study” 

is misplaced and questions the common practice of using realized returns as a proxy for expected 

returns in asset pricing tests. 

The return decomposition of Campbell (1991) provides an intuitive framework for 

understanding the relation between realized and expected returns. According to Campbell (1991), 

realized stock returns equal the sum of expected returns, news about future cash flows (cash flow 
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shocks), and news about future expected returns (discount rate shocks). Using this return 

decomposition framework, recent studies (e.g., Vuolteenaho, 2002; Chen, Da, and Zhao, 2013) 

show that individual stock returns are primarily driven by cash flow shocks. In this paper, we build 

on these arguments and hypothesize that differences in cash flow shocks between small and big 

firms can explain the disappearance of the size effect from realized returns after the early 1980s. 

In other words, the size effect has gone away primarily because the returns of small firms were 

lower than expected due to negative in-sample cash flow shocks and/or the returns of big firms 

were higher than expected due to positive cash flow shocks.  

An alternative explanation for the disappearance of the size effect is that size is not related 

to expected returns, neither before the early 1980s nor after, and the significant size effect in 

realized returns in the 1960s and 1970s is driven by positive cash flow shocks to small firms and/or 

negative cash flow shocks to big firms (rather than differences in expected returns). Yet another 

possibility is that there is no systematic difference in cash flow shocks between small firms and big 

firms throughout the sample period, and the disappearance of the size effect after the early 1980s 

thus represents a genuine shift in the relation between size and expected returns. Our aim is to 

investigate which of these competing hypotheses is supported by the data. 

We study the size effect over the period 1963-2014 as well as two subperiods (1963-1982 

and 1983-2014).1 For 1963-1982, the value-weighted average realized return (in excess of the risk-

free rate) is 1.03% per month for the smallest size decile and 0.15% per month for the biggest size 

decile, which implies a size premium of more than 10% per annum (statistically highly significant). 

In contrast, for 1983-2014, the average excess return is 0.60% per month for the smallest size decile 

and 0.62% for the largest size decile, which implies a size premium that is essentially zero. 

                                                 
1 We divide the sample period in 1983 based on previous studies and also evidence from Andrew’s (1993) structural 

break test. 
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To investigate whether cash flow shocks can explain the disappearance of the size effect 

from realized returns, we use the forecasts from a cross-sectional profitability model to proxy for 

cash flow expectations. The profitability model is based on an extension of the cross-sectional 

models in Fama and French (2000, 2006) and Hou and Robinson (2006). Recent studies (e.g., Hou, 

van Dijk, and Zhang, 2012) show that these cross-sectional models produce earnings forecasts that 

are superior to analysts’ forecasts in terms of coverage, forecast bias, and earnings response 

coefficient, and represent a better proxy for the market’s cash flow expectations than analysts’ 

forecasts. We find that our profitability model captures a large fraction (around 50-60%) of the 

variation in future profitability across firms using explanatory variables that are strictly ex ante. As 

a proxy for cash flow shocks, we compute “profitability shocks” for individual firms by taking the 

difference between realized profitability and the profitability forecast based on the model.  

We find a strong positive relation between profitability shocks and contemporaneous stock 

returns. For the full 1963-2014 sample period (as well as for both subperiods), the value-weighted 

average return difference between the quintile of firms with the highest profitability shocks and the 

quintile of firms with the lowest profitability shocks is close to 2% per month. This result suggests 

that our cross-sectional profitability model does a reasonable job capturing the market’s cash flow 

expectations: firms that are more (less) profitable than expected earn significantly higher (lower) 

stock returns. It also suggests that profitability shocks can drive a large wedge between realized 

and expected returns. 

We find that the average profitability shock is close to zero for both small firms and big 

firms before 1983. But after 1983, small firms experience large negative profitability shocks, 

whereas big firms experience large positive shocks. The latter result suggests that the realized 

returns of small (big) firms for the post-1983 period are lower (higher) than expected. As a result, 
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the observed size premium in ex post realized returns during this period underestimates the “true” 

size premium in ex ante expected returns. 

To quantify the effect of profitability shocks on the size premium, we use two different 

methods to adjust the realized returns of individual firms for the price impact of profitability shocks 

(details are provided in Section 3). The return adjustments leave the significant realized size 

premium for 1963-1982 virtually unchanged, consistent with our finding that the average 

profitability shock is close to zero for both small and big firms during this period. On the other 

hand, we uncover a highly significant size premium of 0.68% to 0.74% per month in profitability 

shock-adjusted returns for 1983-2014. This is in contrast to the negligible size premium in realized 

returns for the post-1983 period, but is consistent with our finding that small firms experience 

negative profitability shocks and big firms experience positive profitability shocks during this 

period (which causes the realized size premium to be lower than the expected premium).  

We perform a large number of additional tests to check the robustness of our findings. First, 

we obtain similar results when we use firm-level Fama and MacBeth (1973) cross-sectional 

regressions instead of portfolio sorts and when we control for discount rate shocks. In addition, we 

replicate our main findings using alternative specifications of the cross-sectional profitability 

model, alternative methods to adjust realized returns for the price impact of profitability shocks, 

and alternative cash flow shock proxies. Furthermore, we investigate the relation between our 

findings and the “new lists” effect. Fama and French (2004) show that the number of newly listed 

firms increases dramatically after the early 1980s, but that these new lists perform badly. They raise 

the possibility that a “bad draw” occurs and the poor performance of the new lists was not 

anticipated by the market ex ante. Our tests suggest that new lists account for a non-trivial part of 

the negative profitability shocks to small firms post-1983, although they cannot fully account for 

the disappearance of the size effect in realized returns. 



 5 

Perhaps more importantly, we carry out an out-of-sample test using international data. We 

find a strong size effect in a global sample of 22 developed and 19 emerging stock markets over 

the 1965-2014 sample period, but little evidence that it has disappeared after the early 1980s. 

However, a closer examination of different regions reveals that the size effect in the developed 

European markets shows a similar pattern as in the U.S.: the European size premium is 

economically large and statistically significant pre-1983, but negligible post-1983. To investigate 

whether differences in the profitability shocks to small and big firms can also explain the 

disappearance of the size effect in developed Europe, we follow our U.S. analysis and use a similar 

cross-sectional profitability model to estimate the profitability shocks to small and big firms and 

then examine the size premium after adjusting for the price impact of the profitability shocks. 

Consistent with the U.S. evidence, we find significantly negative (positive) profitability shocks to 

small (big) firms and, after adjusting for the price impact of these shocks, an economically and 

statistically significant size premium in developed Europe after the 1980s. We conclude that our 

key findings from the U.S. hold in an international setting and that, even in recent decades, there is 

a large size premium in ex ante expected returns in international markets. 

 In sum, we offer a simple and intuitive explanation for the disappearance of the size effect 

after the early 1980s. We show that shocks to the profitability of small and big firms have caused 

the size premium to appear negligible during this period. After adjusting for the impact of these 

profitability shocks, the returns of small firms exceed those of big firms by more than 8% per 

annum. Our findings suggest that the size effect in expected returns has not gone away. They also 

highlight the importance of in-sample profitability shocks for understanding predictability in the 

cross-section of stock returns. 

The results of this paper are not only relevant for academic researchers, but also for the 

asset management industry. Our analysis suggests that tilting equity portfolios towards small cap 
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stocks produces systematically higher expected returns. Although it is certainly possible that small 

firms may yet again experience negative profitability shocks in the future, we show that the size 

effect in expected returns is alive and well. 

Our paper contributes to a recent literature that develops alternative proxies of expected 

returns to be used in asset pricing tests. Brav, Lehavy, and Michaely (2005) extract measures of 

expected returns for individual stocks from analysts’ target prices. Campello, Chen, and Zhang 

(2008) construct measures of expected stock returns using corporate bond yields. Claus and 

Thomas (2001), Gebhardt, Lee, and Swaminathan (2001), and Pástor, Sinha, and Swaminathan 

(2008) estimate the implied cost of capital (ICC) based on market prices and analysts’ earnings 

forecasts and use it to test the risk-expected return relation. Hou, van Dijk, and Zhang (2012) 

estimate expected returns using a modified version of the ICC in which earnings forecasts are 

obtained from a cross-sectional profitability model rather than from analysts’ forecasts. To the best 

of our knowledge, our study is the first to explicitly adjust realized returns for the price impact of 

cash flow shocks in order to arrive at a more accurate measure of expected returns. An important 

advantage of adjusting realized returns for the impact of such shocks rather than backing out 

expected returns from market prices (as in the ICC literature) is that it provides insights into the 

patterns (and sources of) in-sample cash flow shocks that drive the differences between realized 

and expected returns. Furthermore, while the ICC measures a firm’s long-term average expected 

stock return (the internal rate of return), most asset pricing research focuses on short-horizon one-

period ahead expected returns. With time-varying expected returns, the internal rate of return can 

differ significantly from the one-period ahead expected return. In contrast, our approach allows us 

to estimate the one-period ahead expected return by adjusting realized returns for the price impact 

of cash flow shocks over that period. 
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The rest of the paper is organized as follows. Section 1 describes the data and the size effect 

for the full sample period as well as for the pre-1983 and post-1983 subperiods. Section 2 introduces 

our firm-level cross-sectional profitability model and estimates the profitability shocks to small and 

big firms. Section 3 re-examines the size effect after adjusting realized returns for the impact of 

profitability shocks. Section 4 reports a number of additional analyses and robustness tests. Section 

5 extends our analysis to a global sample. Section 6 concludes.  

 

1. Data and sample description 

Our sample includes all NYSE, Amex, and Nasdaq listed firms with sharecodes 10 or 11 (i.e., 

excluding ADRs, closed-end funds, and REITs) that are contained in the intersection of the CRSP 

monthly returns file and the Compustat fundamentals annual file between July 1963 and December 

2014. Following Fama and French (1992), we match CRSP monthly stock returns from July of year 

t to June of year t+1 with Compustat accounting information for the fiscal year ending in year t–1. 

We use the following variable definitions. Size is the CRSP market equity at the end of June of 

year t. Earnings is operating income after depreciation from Compustat. Book equity is Compustat 

stockholder’s equity (or common equity plus preferred stock par value, or assets minus liabilities) 

plus balance sheet deferred taxes and investment tax credit minus the book value of preferred stock 

and post retirement assets. BE/ME is book equity divided by CRSP market equity at the end of 

year t–1. Total assets and dividends are also from Compustat. Finally, the market value of a firm is 

defined as its total assets plus Compustat market equity at fiscal year-end minus book equity.  

 At the end of June of each year t between 1963 and 2014, we sort firms into size decile 

portfolios using NYSE breakpoints, and calculate the value-weighted and equal-weighted monthly 

returns on the decile portfolios from July of year t to June of year t+1. Table 1 reports the summary 

statistics (Panel A) and the average value-weighted (Panel B) and equal-weighted (Panel C) returns 
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(in excess of the 1-month T-Bill rate) of each size portfolio as well as the differences in returns 

between Decile 1 (small firms) and Decile 10 (big firms). The table reports the results for the full 

sample period (1963:07-2014:12) and for the two subperiods (1963:07-1983:06 and 1983:07-

2014:12). We split the sample period in 1983 based on Andrew’s (1993) structural break test, which 

suggests that there is a break in the realized size premium in 1983. The choice of this breakpoint is 

also consistent with previous studies (cited in the Introduction) that suggest that the size effect has 

disappeared since the early 1980s. We have verified that our results are robust to using 1981 (the 

year Banz’s paper was published) instead of 1983 as the breakpoint. 

Over the full sample period, the value-weighted average return spread between small firms 

and big firms is 0.33% per month with a t-stat of 1.67. Consistent with previous studies, there is a 

strong size effect during the first part of our sample period. The average return spread is 0.87% 

(t-stat = 2.63) per month for 1963:07-1983:06, which implies a size premium of more than 10% 

per annum. In contrast, the average return spread is negligible at -0.02% per month for 1983:07-

2014:12. The results based on equal-weighted returns (reported in Panel C of Table 1) show a 

similar pattern. Figure 1 plots the annualized size premium over time. Although there are several 

years before 1983 in which small firms earn lower returns than big firms, the poor performance of 

small firms during the second part of the sample period—and especially in the 1980s and the 

1990s—is striking.  

 

2. Measuring expected profitability and profitability shocks 

2.1 Cross-sectional profitability model 

To investigate whether differences in cash flow shocks can explain the disappearance of the size 

effect after the early 1980s, we need to first model the expected cash flows of small and big firms. 

Prior studies tend to use either analysts’ earnings forecasts or earnings forecasts from firm-specific 
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time-series models to proxy for the market’s cash flow expectations. However, there are a number 

of concerns about applying these forecasts to our analysis. One such concern regarding analysts’ 

forecasts is the limited coverage, especially for small firms. The I/B/E/S analyst data only start in 

the late 1970s and many small and young firms have little or no coverage, especially during the 

earlier years (La Porta, 1996; Hong, Lim, and Stein, 2000). In addition, analysts’ forecasts are 

predictably biased likely due to analysts’ conflicts of interest (Francis and Philbrick, 1993; Dugar 

and Nathan, 1995; McNichols and O’Brien, 1997; Lin and McNichols, 1998), which can have a 

significant effect on measuring cash flow shocks. The concern about earnings forecasts from time-

series models is that they are typically restricted to firms with a long earnings history, which 

introduces survivorship bias and excludes many small firms from the analysis. Furthermore, 

estimates from those individual time-series regressions are not very precise. 

 Motivated by these considerations, we use a cross-sectional profitability model similar to 

those in Fama and French (2000, 2006) and Hou and Robinson (2006) to measure cash flow 

expectations. These papers show that cross-sectional models are able to capture a significant 

fraction of the variation in future profitability across firms. In addition, a recent paper by Hou, van 

Dijk, and Zhang (2012) shows that the earnings forecasts generated by such cross-sectional models 

have substantially larger cross-sectional and time-series coverage, exhibit lower levels of forecast 

bias and higher levels of earnings response coefficients (i.e., stock price reactions to earnings 

shocks), and represent a better proxy for the market’s cash flow expectations than analysts’ 

forecasts. 

Specifically, for each year t between 1963 and 2014, we estimate a cross-sectional 

regression of firm-level profitability on variables that have been shown to capture differences in 

expected profitability across firms: 
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where Ei,t+1/Ai,t is earnings of firm i in year t+1 scaled by its lagged total assets in year t, Vi,t/Ai,t is 

the ratio of the market value to the book value of assets, DDi,t is a dummy variable that equals 0 for 

dividend payers and 1 for non-payers, Di,t/Bi,t is the ratio of dividend payments to book equity, and 

Ei,t/Ai,t-1 is lagged profitability.2 All explanatory variables are measured as of year t.3 An important 

advantage of this cross-sectional regression is that it uses the large cross-section of individual firms 

to generate statistical power while imposing minimal survivorship requirements. 

Table 2 reports the average coefficients from the annual profitability regressions as well as 

their time series t-statistics over 1963-2014 and for the two subperiods 1963-1982 and 1983-2014.4 

Our results are similar to those reported in Fama and French (2000, 2006) and Hou and Robinson 

(2006). Over the full sample period, profitability is positively related to V/A and D/B, which 

suggests that firms with higher market-to-book ratios and those that pay out more dividends are 

more profitable. The coefficient on DD is negative, which implies that non-dividend payers are less 

profitable than dividend payers. The coefficient on lagged profitability is large and positive, 

suggesting that profitability is highly persistent. All of the coefficients are statistically significant 

at the 1% level. In addition, the average adjusted R2 shows that a substantial 54% of the variation 

in profitability across firms is captured by our profitability model.  

The subperiod results show that the coefficients on V/A and D/B are much larger in 

magnitude for the first subperiod than for the second subperiod. The opposite is true for the 

                                                 
2 Section 4.3 checks the robustness of our baseline specification in Equation (1) by considering a number of additional 

explanatory variables. 
3 Firms with total assets or book equity close to zero can produce extreme values for the scaled variables. To prevent 

these extreme observations from dominating the profitability regressions, we exclude firms with total assets less than 

$10 million and book equity less than $5 million. 
4  We obtain very similar results when we estimate Equation (1) excluding financial firms and utilities, using pooled 

data over the past five or ten years, or for each sector separately. 
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coefficient on DD. The findings of Fama and French (2004) suggest that the market-to-book ratio 

is a noisy predictor of profitability after the early 1980s because of the emergence of a large number 

of young firms with strong growth opportunities and low near-term profitability. At the same time, 

the “disappearing dividends” effect documented by Fama and French (2001) suggests that the 

dividend dummy is a more powerful predictor of performance after the early 1980s. The coefficient 

on lagged profitability and the adjusted R2 are slightly higher for the first subperiod than for the 

second subperiod. 

 

2.2 Expected profitability and profitability shocks  

Using the regression estimates of Equation (1), we compute, for each firm i and each year t in our 

sample, the expected profitability for year t+1 by multiplying the independent variables as of year 

t with the regression coefficients from the year t–1 profitability regression. This is to ensure that 

all information required to forecast year t+1 profitability is available in year t. We then compute 

the firm’s profitability shock (proxy for cash flow shock) for year t+1 as the difference between 

the realized profitability for year t+1 and the expected profitability. 

 In order for our profitability shock estimates to accurately capture true cash flow shocks to 

a firm, it is essential that our profitability model does a good job capturing the market’s cash flow 

expectations. To investigate this, we study the relation between our profitability shock estimates 

and contemporaneous stock returns. If the profitability forecasts generated by our model line up 

well with market expectations, we should expect to see a strong stock price reaction when realized 

profitability differs from the model’s forecasts. 

For each year between 1963 and 2014, we sort firms into quintile portfolios based on their 

profitability shocks using NYSE breakpoints and then calculate their contemporaneous stock 

returns. Table 3 reports the average value-weighted (Panel A) and equal-weighted (Panel B) 
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profitability shocks and returns (in excess of the 1-month T-Bill rate) of the quintile portfolios. The 

table shows that our profitability model produces considerable variation in profitability shocks 

across firms. For the full sample period, Quintile 1 firms are associated with a value-weighted 

average profitability shock of -6.16% per annum, while Quintile 5 firms are associated with a 

positive average shock of 8.56% per annum. More importantly, there is a strong positive relation 

between profitability shocks and contemporaneous stock returns. For the full sample period, the 

value-weighted average excess return increases monotonically from -0.47% per month for Quintile 

1 to 1.27% per month for Quintile 5, and the average return spread between the extreme quintiles 

(5-1) is 1.74% per month and statistically highly significant (t-stat = 14.98).5 The results for the 

two subperiods are similar to those for the full sample period in terms of the variation in profitability 

shocks and the relation between profitability shocks and returns. The equal-weighted results 

reported in Panel B of Table 3 show even bigger spreads in profitability shocks and returns across 

quintiles. Specifically, the average 5-1 return spread is close to 3% per month for the full sample 

period as well as for the two subperiods.  

In unreported tests, we also examine the relation between realized profitability and 

contemporaneous stock returns. The rationale is that profitability shocks are computed as the 

difference between the realized profitability and expected profitability, so if the relation between 

realized profitability and returns is similar to or even stronger than that between profitability shocks 

and returns, it would suggest that our profitability shock estimates do a poor job capturing the 

deviations of realized profitability from market expectations. The results show that the relation 

between realized profitability and returns is considerably weaker than the relation between 

                                                 
5 We note that this return spread does not represent a profitable trading strategy since profitability shocks are not 

known at the time of portfolio formation.  
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profitability shocks and returns, which validates our estimates as a useful proxy for the true 

profitability shocks of a firm. 

In sum, the results in Table 3 suggest that our profitability model provides a good 

approximation of the market’s expectations of future profitability, as firms that turn out to be more 

(less) profitable than the model’s forecasts earn significantly higher (lower) returns. They are 

consistent with the finding of Hou, van Dijk, and Zhang (2012) that the earnings forecasts generated 

by the cross-sectional models are associated with greater earnings response coefficients than 

analysts’ forecasts and thus represent a better proxy for market expectations than analysts’ 

forecasts. The results also suggest that profitability shocks have a large impact on the cross-section 

of (realized) returns. In the next section, we proceed to examine the profitability shocks to small 

and big firms. 

 

2.3 Profitability shocks to small and big firms 

Panel A of Table 4 reports the value-weighted average expected profitability and profitability 

shocks of the size decile portfolios. The table shows that expected profitability declines for all size 

deciles over the sample period, which is consistent with the finding of Fama and French (2004) 

that U.S. publicly traded companies have become less profitable over time. In terms of profitability 

shocks, there is no discernible pattern across the size deciles for the 1963-1982 subperiod as the 

average shock is close to zero (both economically and statistically) for all size deciles. In particular, 

small firms (Decile 1) are associated with a value-weighted average profitability shock of -0.25% 

(t-stat = -0.75) per annum and big firms (Decile 10) are associated with an average shock of 0.08% 

(t-stat = 0.25) per annum. The difference between small firms and big firms is also indistinguishable 

from zero (t-stat = 0.73).  
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In contrast, both small firms and big firms experience large profitability shocks (but of 

opposite signs) during the 1983-2014 subperiod. Small firms are associated with a value-weighted 

average profitability shock of -2.03% (t-stat = -5.75) per annum, which amounts to more than 70% 

of their average expected profitability of 2.80%. On the other hand, big firms are associated with a 

positive average positive profitability shock of 2.63% (t-stat = 8.83) per annum. The difference 

between small and big firms, 4.66% per annum, is economically large and statistically highly 

significant (t-stat = 10.08). The equal-weighted results reported in Panel B of Table 4 show a similar 

pattern: none of the size deciles exhibits significant profitability shocks before 1983, but small 

firms experience large negative shocks and big firms experience large positive shocks after 1983. 

The patterns in profitability shocks for the 1983-2014 subperiod suggest that the difference 

in expected returns between small firms and big firms for that period should be more positive than 

the realized return spread implies. This is because the negative profitability shocks to small firms 

cause their realized returns to be lower than expected whereas the positive profitability shocks to 

big firms cause their returns to be higher than expected. On the other hand, the expected size 

premium for the 1963-1982 subperiod should be fairly close to the realized return spread because 

the profitability shocks are essentially zero for both small firms and big firms over that period. In 

the next section, we re-examine the size effect (especially for the 1983-2014 subperiod) after 

adjusting the realized returns of small and big firms for the price impact of their profitability shocks. 

Panel C of Table 4 reports the dispersion in expected profitability and profitability shocks 

within each size decile. The within-group standard deviation of profitability shocks decreases as 

size increases, and the difference between small firms and big firms is large and statistically 

significant (for the full sample period as well as for the two subperiods). This finding raises the 

possibility that the size effect in expected returns (if there is indeed an effect) is related to the 
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differences between small firms and big firms in the level of uncertainty about their future 

profitability. We leave a thorough investigation of this hypothesis for future work. 

 

3. Adjusting the size effect for profitability shocks 

We use two different methods to adjust realized returns for the effect of profitability shocks. In the 

first method, we measure the price impact per unit of profitability shock by dividing the return 

spread between the highest and the lowest profitability shock-sorted quintile portfolios each month 

by the difference in profitability shocks between the two extreme quintiles. We then subtract the 

product between each individual firm’s profitability shock and this price impact measure each 

month from the firm’s realized return that month to obtain an estimate of the return adjusted for the 

effect of profitability shocks. The second adjustment method is similar to the first one in that it also 

relies on the contemporaneous relation between returns and profitability shocks to correct 

individual stock returns. But instead of using returns on the profitability shock-sorted quintile 

portfolios, it uses the monthly coefficient of regressing individual stock returns on profitability 

shocks as the price impact measure.6 

 Table 5 reports the average value-weighted (Panel A) and equal-weighted (Panel B) realized 

and adjusted returns of the size decile portfolios, as well as the small-big (1-10) return spreads. To 

be included in the analysis, a firm has to have sufficient information to calculate its profitability 

shock for a given year. This data requirement increases the value-weighted realized size premium 

from 0.33% (t-stat = 1.67) per month (see Table 1) to 0.53% (t-stat = 2.65) per month for the full 

sample period, from 0.87% (t-stat = 2.63) to 1.02 (t-stat = 3.01) for the first subperiod, and 

                                                 
6 In Section 4.4, we investigate the robustness of our results using alternative methods to compute the price impact 

measure.  
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from -0.02% (t-stat = -0.09) to 0.22% (t-stat = 0.88) for the second subperiod. Similar increases 

occur for the equal-weighted size premium.  

For the full sample period 1963:07-2014:12, adjusting realized returns for the impact of 

profitability shocks raises the value-weighted size premium from 0.53% (t-stat = 2.65) per month 

to 0.80% (t-stat = 4.15) or 0.77% (t-stat = 4.05) per month, depending on the adjustment method. 

This increase stems entirely from the return adjustments for the second subperiod. For the first 

subperiod 1963:07-1983:06, we see almost no change in the size premium after the return 

adjustments: the size premium decreases slightly from 1.02% (t-stat = 3.01) per month in realized 

returns to 0.91% (t-stat = 2.71 or 2.73 depending on the adjustment method) per month, consistent 

with the finding in Table 4 that the average profitability shock is close to zero for both small and 

big firms during this period. 

 But for the second subperiod 1983:07-2014:12, the value-weighted size premium increases 

substantially from 0.22% (t-stat = 0.88) per month in realized returns to 0.74% (t-stat = 3.14) per 

month using the first adjustment method (Adjustment 1), or to 0.68% (t-stat = 2.99) per month 

using the second adjustment method (Adjustment 2). In addition, this increase in the size premium 

derives from both the long side (small firms) and the short side (big firms). For example, under 

Adjustment 1, the average return of small firms (Decile 1) increases from 0.80% per month to 

0.96% per month, whereas the average return of big firms (Decile 10) decreases from 0.59% per 

month to 0.23% per month. These results are consistent with the finding in Table 4 that small firms 

experience negative profitability shocks while big firms experience positive shocks after 1983, 

which causes the realized size premium to underestimate the true size premium in expected returns.  

 The equal-weighted results reported in Panel B of Table 5 are very similar to the value-

weighted findings. The return adjustments leave the equal-weighted size premium virtually 
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unchanged for the first subperiod but increase the premium substantially by around 0.50% per 

month for the second subperiod. 

 The key takeaway from Table 5 is that negative profitability shocks to small firms combined 

with positive profitability shocks to big firms can explain the disappearance of the size effect in 

realized returns after the early 1980s. After adjusting for the price impact of those profitability 

shocks, we uncover an economically large and statistically highly significant size premium in 

expected returns for the post-1983 sample period. 

 

4. Additional analyses and robustness tests 

In this section, we present a large number of additional tests designed to further understand, and 

evaluate the robustness of, our main results in Sections 2 and 3. 

 

4.1 Fama-MacBeth cross-sectional regressions 

The analysis in Table 5 is based on the realized and profitability shock-adjusted returns of size 

decile portfolios. Table 6 reports the results of monthly Fama and MacBeth (1973) cross-sectional 

regressions of individual stocks’ realized and profitability shock-adjusted returns on size. We also 

include BE/ME in the regressions to control for the value effect in expected returns. These 

regressions complement and provide further robustness checks to our portfolio-based results in 

Table 5 since they use all firms without imposing decile breakpoints and provide an alternative 

weighting scheme for portfolios.7  

                                                 
7 The regression coefficient on size can be interpreted as the return on a zero-cost minimum variance portfolio with 

weighted size that sums to one and weighted BE/ME that sums to zero. The weights are tilted towards small and volatile 

firms. In addition, using adjusted returns as the dependent variable in the cross-sectional regressions avoids the errors-

in-variable problems created by errors in estimating firm-specific profitability shocks, because these errors are 

impounded into the dependent variable directly. 
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 The first column of Table 6 shows that size is negatively and significantly related to average 

realized returns for the full sample period and for the first subperiod, but not for the second 

subperiod. The average coefficient on size is -0.10 (t-stat = -2.49) for 1963:07-2014:12, -0.16 (t-stat 

= -2.35) for 1963:07-1983:06, and -0.06 (t-stat = -1.22) for 1983:07-2014:12. The next two columns 

of Table 6 report the regression results for adjusted returns. They show that adjusting realized 

returns for the effect of profitability shocks strengthens both the economic and statistical 

significance of the size effect for the full sample period and the second subperiod, but not for the 

first subperiod. For the full sample period, the average coefficient on size increases from -0.10 

(t-stat = -2.49) for realized returns to -0.16 (t-stat = -4.13) under Adjustment 1, and to -0.15 (t-stat 

= -4.00) under Adjustment 2. More impressively, for the second subperiod, the return adjustments 

more than double the average coefficient on size from -0.06 (t-stat = -1.22) for realized returns 

to -0.18 (t-stat = -3.81) under Adjustment 1 and -0.16 (t-stat = -3.65) under Adjustment 2. On the 

other hand, for the first subperiod, the average coefficient on size actually weakens slightly 

from -0.16 (t-stat = -2.35) to -0.14 (t-stat = -1.99) under Adjustment 1 and -0.14 (t-stat = -2.00) 

under Adjustment 2, leaving it very close to the corresponding coefficient for the second subperiod. 

The results in Table 6 thus confirm the finding from portfolio sorts that after adjusting 

realized returns for the effect of profitability shocks, there exists a highly significant size premium 

in expected returns for the post-1983 sample period. 

 

4.2 Controlling for discount rate shocks 

So far we have focused on cash flow (profitability) shocks and ignored the impact of discount rate 

shocks on the size effect. We have done so because the prevailing view in the literature is that cash 

flow shocks are largely firm-specific while discount rate shocks are tied to systematic, 

macroeconomic fluctuations and thus are common across firms. Consequently, discount rate shocks 
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should have minimal impact on cross-sectional return patterns such as the size effect. This view is 

further supported by recent empirical findings that firm-level returns are primarily driven by cash 

flow shocks and the effect of discount rate shocks tends to show up only in aggregate returns (see 

Vuolteenaho, 2002, and Chen, Da, and Zhao, 2013 for firm-level evidence, and Campbell, 1991, 

and Campbell and Ammer, 1993 for aggregate-level evidence). Nevertheless, in this subsection, 

we control for discount rate effects by regressing the profitability shock-adjusted size premium on 

proxies for discount rate shocks.  

 Following the approach in Breeden, Gibbons, and Litzenberger (1989), Lamont (2001), and 

Ang, Hodrick, Xing, and Zhang (2006), we first create mimicking portfolios for discount rate 

shocks using the fitted values from time-series regressions of innovations in a number of commonly 

used discount rate proxies on the excess returns of the 30 industry portfolios (base assets) 

downloaded from Ken French’s website.8 We measure innovations in these discount rate proxies 

using both the first differences and the forecast errors from an AR(1) model. In the second step, we 

regress the value-weighted size premium computed using profitability shock-adjusted returns on 

returns of the discount rate mimicking portfolios.9 We can then evaluate the marginal effect of 

discount rate shocks on the size effect by comparing the regression intercept to the average value 

of the adjusted size premium. 

 Table 7 reports the second-stage regression results for the full sample period and the two 

subperiods, for the two methods of adjusting returns for the effect of profitability shocks, and for 

                                                 
8  Our discount rate proxies consist of several variables that have been shown by previous studies to track expected 

return variation in response to business cycles and business conditions: the dividend yield on the CRSP value-weighted 

market index (e.g., Shiller, 1984; Campbell and Shiller, 1988; Fama and French, 1988, 1989; Kothari and Shanken, 

1997), the term yield spread between the 10-year T-Bond and the 3-month T-Bill and the default yield spread between 

BAA and AAA corporate bonds (e.g., Keim and Stambaugh, 1986; Fama and French, 1989; Pontiff and Schall, 1998), 

and the 3-month T-Bill rate (e.g., Fama and Schwert, 1977; Breen, Glosten, and Jagannathan, 1989; Ang and Bekaert, 

2007). For brevity, the results of the first-stage regressions are not reported. 
9  To conserve space, Table 7 (as well as Tables 8-10) only reports results based on the value-weighted (adjusted) size 

premium. Equal-weighted results are available upon request. 
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the two ways of measuring innovations in the discount rate proxies. The regressions produce 

significant coefficients on some of the discount rate mimicking portfolios (the default spread in 

particular) and the regression R2 generally lies between 10% and 20%, depending on the 

specification. Thus, the size premium and discount rates do appear to be correlated. However, 

controlling for this relation has little effect on the magnitude of the adjusted size premium (if 

anything, it raises the size premium). For example, Table 5 shows that for the second subperiod, 

the adjusted size premium under Adjustment 1 is 0.74% per month. Table 7 shows that controlling 

for discount rate shocks raises the size premium further to 0.82% per month when we use first 

differences to measure innovations in the discount rate proxies and to 0.77% per month when we 

use AR(1) errors. Hence, the significant size effect in profitability shock-adjusted returns for the 

post-1983 period is robust to additionally controlling for discount rate shocks.10 

 

4.3 Alternative specifications of the cross-sectional profitability model 

In this subsection, we conduct a comprehensive analysis of the sensitivity of our results to the 

specification of the cross-sectional profitability model. Our baseline specification in Equation (1) 

includes several key variables that have been shown by prior studies (Fama and French, 2000, 

2006; Hou and Robinson, 2006) to forecast firm-level profitability. In addition, Table 2 shows that 

the baseline model already captures a substantial fraction (more than 50%) of the variation in 

profitability across firms. Still, there could potentially exist variables that are not included in our 

baseline model but can help predict future profitability and alter the patterns in profitability shocks 

and profitability shock-adjusted returns across size portfolios.  

                                                 
10 The regressions in Table 7 assume that the loadings of the size premium on the discount rate mimicking portfolios 

are constant over time. In unreported tests, we estimate conditional time-series regressions in which the loadings on 

the discount rate mimicking portfolios are modeled as linear functions of the aggregate state variables (i.e., discount 

rate proxies), and obtain very similar results. 
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 To investigate this possibility, Table 8 considers four extended profitability models where 

additional explanatory variables are added to the baseline model: model (2) adds asset growth and 

accruals to the baseline model; model (3) adds short-term, intermediate-term, and long-term past 

returns to the baseline model; model (4) adds past earnings surprises measured by the cumulative 

abnormal returns around quarterly earnings announcements (we obtain similar results using 

standardized unexpected earnings or SUE) to the baseline model; and finally, model (5) adds all of 

the above variables to the baseline model.  

Panel A of Table 8 reports the results from estimating the four extended profitability 

models.11 Although the coefficients on most of the additional explanatory variables are statistically 

significant, they do not add much to the overall explanatory power of the model. The average 

adjusted R2 for models (2) though (4) ranges from 49% to 53%, compared with 47% for the baseline 

model. The R2 of model (5) is somewhat higher at 57%, but, as discussed below, this increase in 

explanatory power is likely due to fact that many small firms are dropped from estimating model 

(5) because of limited data availability. 

Panel B of Table 8 replicates the relation between profitability shocks and contemporaneous 

stock returns using profitability shocks estimated based on the four extended profitability models. 

Similar to the results based on the baseline profitability model, the value-weighted average return 

again increases monotonically across the quintile portfolios sorted by profitability shocks. The 

average return spreads between the extreme quintiles (5-1) range from 1.52% to 1.70% per month, 

all of which are highly significant and very close in magnitude to the spread of 1.58% per month 

obtained from the baseline model (see Table 3). 

                                                 
11 Due to space considerations, we only report in Table 8 (as well as in Tables 9 and 10) the results for the post-1983 

sample period (the period of focus for this study) and profitability shock-adjusted returns under Adjustment 1. The full 

set of results is available upon request. 
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Panel C of Table 8 reports, for the size decile portfolios, the average profitability shocks 

based on the extended profitability models. Similar to the baseline model, the extended profitability 

models also produce significantly negative profitability shocks for small firms and positive 

profitability shocks for big firms over the 1983-2014 sample period. The value-weighted average 

profitability shocks for small firms range from -1.81% to -2.09% per annum under the extended 

models, which are very close to the average profitability shock of -2.03% per annum under the 

baseline model. The value-weighted average profitability shocks for big firms range from 1.08% 

to 2.49% per annum under the extended models, which are of somewhat smaller magnitudes (model 

(5) in particular) than the average shock of 2.63% per annum under the baseline model. 

Nonetheless, the differences between the average profitability shocks of small and big firms post-

1983 are economically large and statistically highly significant for all four extended profitability 

models. 

 Finally, Panel D of Table 8 reports the average profitability shock-adjusted returns for the 

size decile portfolios using profitability shocks generated by the four extended profitability models. 

Consistent with the patterns in the profitability shocks reported in Panel B of Table 8, adjusting for 

the price impact of those profitability shocks increases the average return of small firms while at 

the same time decreases the average return of big firms for the post-1983 sample period, leading to 

an overall increase in the size premium. The value-weighted average adjusted size premiums range 

from 0.65% (t-stat = 2.89) per month to 0.73% (t-stat = 3.09) per month under different extended 

profitability models, compared with 0.74% (t-stat = 3.14) per month under the baseline profitability 

model. 

 In sum, our results continue to hold under alternative specifications of the cross-sectional 

profitability model. An important consideration in favor of the parsimonious specification of the 

baseline model is that the coverage of small firms decreases considerably when additional 
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explanatory variables are included in the extended profitability models. For example, we lose about 

10% of the small firms (Decile 1) when asset growth and accruals are added to the baseline model, 

about 30% of the small firms when past returns are added to the baseline model, and about 35% of 

the small firms when asset growth, accruals, past returns, and past earnings surprises are all added 

to the baseline model.12 Therefore, we choose to focus on the baseline profitability model rather 

than the extended models for the main analysis of the paper in order to maximize the coverage for 

small firms. However, we note that the key results of the paper are robust to using extended 

profitability models to compute profitability shocks to small and big firms. 

 

4.4 Alternative methods to measure the price impact of profitability shocks 

To adjust realized returns for the price impact of profitability shocks, we compute a price impact 

measure each month for all firms in the sample. Table 9 presents additional evidence on the 

robustness of our results with respect to different ways of estimating the price impact measure. 

 Specifically, Table 9 reports, for the 1983-2014 sample period, the value-weighted average 

profitability shock-adjusted returns of the size decile portfolios based on six alternative methods of 

estimating the portfolio-based price impact measure (Adjustment 1) using: (i) the full 1963-2014 

sample period; (ii) the 1983-2014 subperiod; (iii) size quintiles; (iv) book-to-market quintiles; (v) 

momentum quintiles; and (vi) market beta quintiles. The first two methods use the average price 

impact measure over the full and post-1983 sample periods, as opposed to the monthly price impact 

measure in our baseline specification. The other four methods estimate the price impact measure 

                                                 
12 In unreported tests, we also replicate our results using analysts’ earnings forecast revisions as an alternative proxy 

for earnings surprises. However, this variable alone causes us to lose more than 50% of the small firms in Decile 1 due 

to limited I/B/E/S coverage. In addition, the coefficient on this variable is insignificant after controlling for the other 

explanatory variables in the extended profitability models. 
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separately for firms within each size, book-to-market, momentum, and market beta quintile to allow 

the price impact measure to vary with firm characteristics. 

 Consistent with our baseline specification, Table 9 shows a significant size effect in 

profitability shock-adjusted returns under each of the six alternative methods to estimate the price 

impact measure. The value-weighted average adjusted size premiums range from 0.60% (t-stat = 

2.67) per month (when the price impact measure is estimated for each BE/ME quintile separately) 

to 1.01% (t-stat = 4.03) per month (when the price impact measure is estimated over the entire 

sample period), compared with 0.74% (t-stat = 3.14) when the price impact measure is estimated 

each month for the entire cross-section of firms (our baseline specification). Therefore, we 

conclude that the significant post-1983 size premium in profitability shock-adjusted returns is not 

sensitive to whether or not we allow for variation in the price impact measure over time or across 

firms. 

 

4.5 Alternative cash flow shock proxies 

In this paper, we estimate firm-level cash flow shocks using a cross-sectional profitability model. 

As we argue earlier in the paper, this approach has at least two important advantages relative to 

other methods of extracting cash flow shocks (e.g., using analysts’ earnings forecasts). First, it has 

much greater time-series and cross-sectional coverage, especially among small firms which are the 

subject of our study. Second, it is not affected by the well-known biases in analysts’ forecasts. In 

this subsection, we document the robustness of our results to using alternative proxies for firm-

level cash flow shocks. To conserve space, these findings are not tabulated. 

 

4.5.1 Chen, Da, and Zhao’s (2013) cash flow news proxy 
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In a recent study, Chen, Da, and Zhao (CDZ hereafter, 2013) develop an alternative approach to 

decomposing realized stock returns into cash flow news and discount rate news using analysts’ 

earnings forecasts, which they show to be robust to the biases in analysts’ forecasts. As we discuss 

below, coverage is still a major concern when applying their approach to study the size effect, but 

nonetheless we are interested in whether their approach would lead to substantially different 

inferences regarding the profitability shocks to small and big firms post-1983. We obtain from the 

authors directly their annual firm-level estimates of cash flow news, which, in contrast to our 

profitability shock estimates, are already expressed in the unit of returns. We thus compare their 

cash flow news estimates to our annualized profitability shock-based return adjustments 

(profitability shocks multiplied by price impact) over the original 1985-2010 sample period of 

CDZ.  

 Not surprisingly, the coverage of our sample is substantially larger than that of the CDZ 

sample, especially for small firms. Over 1985-2010, our sample contains more than twice as many 

firm-year observations as their sample, and seven times as many firm-year observations for small 

firms (Decile 1).13  

The correlation between the CDZ cash flow news and our profitability shock-based return 

adjustments (for the common sample of firm-year observations for which both estimates are 

available) is reasonably high at 0.33 (statistically highly significant), indicating that firms 

experiencing positive (negative) CDZ cash flow news also tend to have positive (negative) 

profitability shocks according to our cross-sectional profitability model. On the other hand, the 

CDZ cash flow news estimates are considerably larger in magnitude than our profitability shock-

based return adjustments, especially in the tails.  

                                                 
13 There are also substantial differences in the characteristics (most notably profitability) of small and big firms 

between the two samples. 
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 More importantly, using the CDZ estimates, we again find that small firms experience 

negative cash flow shocks and big firms experience positive cash flow shocks. Over 1985-2010, 

the value-weighted average CDZ cash flow news is -10.56% per annum (in return unit) for small 

firms and 9.63% per annum for big firms. The magnitudes of these cash flow news estimates are 

larger than those of our profitability shock-based return adjustments. Over the same 1985-2010 

period, the value-weighted average profitability shock based on our cross-sectional model 

is -2.07% per annum for small firms and 2.50% per annum for big firms, translating into a return 

adjustment of -3.72% per annum for small firms and 4.52% per annum for big firms. The return 

adjustments to small and big firms are thus both less than half of the corresponding CDZ cash flow 

news estimates. Thus, if anything, our return adjustments provide a more conservative estimate of 

the adjusted size premium.  

 Overall, the results using the CDZ cash flow news estimates confirm our key finding of 

negative profitability shocks to small firms and positive profitability shocks to big firms after the 

early 1980s. However, we caution against making direct comparisons between the two approaches 

due to the large differences in coverage. 

 

4.5.2 Abnormal returns around earnings announcements and analysts’ earnings forecast revisions 

Studying the abnormal returns around earnings announcements and revisions in analysts’ earnings 

forecasts following portfolio formation provides yet another sanity check of our results on the 

profitability shocks to small and big firms after the early 1980s. In untabulated tests, we find that 

small firms are consistently associated with less favorable market reactions to their quarterly 

earnings announcements than big firms during the post-1983 sample period. For example, the 

difference between small and big firms in the value-weighted cumulative abnormal returns over 

the four quarterly earnings announcements is -1.12% after 1983. In other words, these four earnings 
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announcement returns (over 16 days in total) can account for about one fifth of the return 

adjustment in the value-weighted size premium of 6.24% for the entire year (12 times the monthly 

return adjustment of 0.52% as reported in Table 5).14 We also find that small firms experience 

significantly more negative revisions in analysts’ earnings forecasts than big firms after 1983. 

Taken together, these results suggest that both investors and analysts fail to anticipate the 

divergence in profitability between small and big firms after the early 1980s, consistent with our 

main findings. 

 

4.6 The “new lists” effect 

In Table 10, we investigate the relation between our findings and the “new lists” effect documented 

by Fama and French (2004). They report that the number of newly listed firms increases 

dramatically in the 1980s and 1990s. However, both the profitability and the survival rate of these 

new lists decline sharply over this period. Fama and French argue that a decline in the overall cost 

of equity allows weaker firms and firms with more distant expected payoffs to raise public equity 

after the early 1980s, and raise the possibility that “(…) ex post, a bad draw occurs; the failure rates 

of the new weaker class of new lists turn out to be higher than was rationally anticipated ex ante, 

and the overall new list returns are low.”  

For the post-1983 sample period, new lists make up a significant fraction (34% on average) 

of the firms in the smallest size decile. The negative profitability shocks to small firms during this 

period might thus to some extent stem from the poor performance of those new lists. To investigate 

this hypothesis, Panel A of Table 10 reports the value-weighted average profitability shocks of all 

                                                 
14  This fraction is considerable in light of the fact that the event windows around the four quarterly earnings 

announcements represent only 16 out of approximately 250 trading days in a given year and other forms of cash flow 

news may arrive throughout the year. In addition, the post-earning announcement drift literature has shown that 

earnings news is only partially incorporated into stock prices within a short event window around the earning 

announcements, especially for small firms. 
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small firms, small seasoned firms, and small new lists for the post-1983 period.15 The results show 

that, while small seasoned firms do experience negative and significant profitability shocks, the 

negative profitability shocks to small new lists are three times as large. The value-weighted average 

profitability shock over 1983-2014 is -4.34% (t-stat = -8.08) per annum for small new lists, 

compared with -1.46% (t-stat = -4.35) for small seasoned firms and -2.03% (t-stat = -5.75) for all 

small firms. Hence, a significant portion of the profitability shocks to small firms can be attributed 

to the new lists effect.  

Next, we investigate to what extent small new lists are responsible for the disappearance of 

the size effect in realized returns after 1983. Panel B of Table 10 reports the value-weighted average 

realized returns (in excess of the 1-month T-Bill rate) of all small firms, small seasoned firms, and 

small new lists, as well as the average return of big firms for the post-1983 period. The results show 

that, consistent with the pattern of profitability shocks in Panel A, the average return of small new 

lists (0.23% per month, t-stat = 0.67) is significantly lower than the average return of small 

seasoned firms (0.75% per month, t-stat = 2.51). As a result, excluding small new lists (that is, only 

focusing on small seasoned firms) does lead to a sizable increase in the size premium from -0.02% 

per month (based on all small firms) to 0.13% per month, although the latter is still statistically 

insignificant. Conversely, only retaining small new lists leads to a substantial decrease in the size 

premium from -0.02% per month to -0.39% per month. The last two rows of Panel B show that the 

difference between the size premium based on small seasoned firms and that based on small new 

lists is economically large at 0.52% and statistically highly significant (t-stat = 5.14). 

                                                 
15  Following Fama and French (2004), we define new lists as firms that have been listed for less than five years, 

based on the first appearance of a firm’s PERMCO on CRSP. Seasoned firms are those that have been listed for more 

than five years. For comparison, we also report the average profitability shock of big firms (which contain very few 

new lists) for the post-1983 period. 
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Taken together, the evidence in Table 10 points to new lists as a significant source of the 

profitability shocks to small firms after the early 1980s, which is consistent with the “bad draw” 

hypothesis of Fama and French (2004). Nonetheless, these small new lists cannot fully explain the 

disappearance of the size effect as small seasoned firms also experience negative (though less 

extreme) profitability shocks and big firms (the vast majority of which are seasoned firms) 

experience positive profitability shocks after 1983.  

What other economic forces could be responsible for the profitability shocks to small firms 

(both seasoned firms and new lists) and big firms after the early 1980s? One possibility concerns 

the changes to the market structure and competitive environment of many U.S. industries in the 

1980s and 1990s. Prominent examples of these structural shifts include—but are not limited to—

deregulation, globalization and trade liberalization, and financial and technological innovations 

(see, among many others, Mitchell and Mulherin, 1996; Revenga, 1992). Adjustments of industries 

to their new competitive environment can take a long time and the effects on the performance of 

different firms are hard to anticipate ex ante (Winston, 1998). However, some evidence indicates 

that big firms might have turned out be more effective than small firms in dealing with the 

challenges and opportunities stemming from the structural changes (e.g., Sachs and Schatz, 1994; 

Zingales, 1998).  

Although an in-depth analysis of the role of industry market structure and competition could 

further our understanding of the sources of the profitability shocks to small and big firms, and 

consequently, their impact on the disappearance of the size effect, such an effort also faces a 

number of challenges. First, it is difficult to comprehensively identify the structural shifts and the 

affected industries, especially when taking into account the possibility of contagion and spillover 

effects across the supply chain and other related industries. Second, the price impact of industry 

shocks on small and big firms is likely hard to quantify. We therefore consider a thorough 
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investigation of how industry market structure influences the size effect an interesting area for 

future research. 

 

5. International evidence  

Our analysis thus far shows that the size effect in U.S. stock returns has disappeared after the early 

1980s. However, after adjusting for the price impact of negative profitability shocks to small firms 

and positive profitability shocks to big firms, we are able to uncover a robust size effect in 

profitability shock-adjusted returns. A natural question is whether our analysis can be extended to 

international data, especially since a number of studies (e.g., Dimson, Marsh, and Staunton, 2002; 

van Dijk, 2011) suggest that the size effect has also disappeared in several other markets outside 

the U.S.  

 

5.1 International data and sample description 

To answer the above question, we collect monthly stock returns and annual accounting information 

(all denominated in U.S. dollars) for firms in 22 developed and 19 emerging stock markets from 

Datastream. We include the same sample of 22 developed stock markets as in Fama and French 

(2012): Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Hong 

Kong, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Singapore, Spain, 

Sweden, Switzerland, and the U.K. Data for firms from these developed markets start in 1965. In 

some of our tests, we further distinguish between developed European markets and developed Asia-

Pacific markets. Our sample of emerging markets includes countries with the largest average stock 

market capitalization to GDP ratios over the period 1988-2012 (obtained from the World Bank): 

Brazil, Chile, China, Colombia, Egypt, India, Indonesia, Malaysia, Morocco, Pakistan, Peru, 

Philippines, Poland, Russia, South Africa, South Korea, Taiwan, Thailand, and Turkey. To 
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preclude analyzing these emerging markets in their nascent stages, we only include them in our 

sample once they pass the threshold of 30 firms. Data for emerging market firms start in 1985. 

We closely follow the data filters in Hou, Karolyi, and Kho (2011) to identify common 

stocks and to screen out outliers in monthly stock returns. In addition, we detect a number of large 

sudden monthly changes in market equity (by a factor of ten or more) that are likely due to data 

errors and discard the affected firms from our sample. To minimize potential biases arising from 

low-price and illiquid firms, we also discard the 10% of firms with the lowest unadjusted price at 

the beginning of each month for each country. After imposing these sampling criteria, our final 

sample contains 23,546 unique firms and 3,737,234 firm-month observations from 41 countries.16  

  

5.2 International size effect 

At the end of June of each year t, we sort all firms in our global sample of developed and emerging 

markets (excluding the U.S.) into size decile portfolios irrespective of their countries of origin, and 

calculate the value-weighted monthly returns on the decile portfolios from July of year t to June of 

year t+1.17 Panel A of Table 11 reports the average returns (denominated in U.S. dollars and in 

excess of the 1-month T-Bill rate) of the size decile portfolios as well as the 1-10 size premium for 

the full sample period (1965:07-2014:12) and for two subperiods before and after 1983 (1965:07-

1983:06 and 1983:07-2014:12). The results from our U.S. sample are also reproduced from Table 

1 for comparison purposes.  

For the full 1965-2014 sample period, we find an economically large (1.08% per month) 

and statistically highly significant (t-stat = 5.98) size premium for our global sample. This finding 

                                                 
16  Following our U.S. analysis, we match monthly stock returns from July of year t to June of year t+1 with year-end 

accounting information for year t-1. In addition, we closely follow the U.S. analysis in defining the relevant variables.    
17 To conserve space, we only report the results based on value-weighted returns and unconditional size sorts. 

Inferences based on equal-weighted returns or country-neutral size sorts are very similar. 
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stands in sharp contrast with the full sample U.S. size premium, which is much smaller (0.33% per 

month) and only marginally significant (t-stat = 1.67). The difference is entirely driven by small 

firms: while the average return of big U.S. firms is identical to that of big global firms (0.44% per 

month), the average return of small international firms (1.52% per month) is twice the average 

return of small U.S. firms (0.76% per month).  

 The subperiod results indicate that while there is a sharp drop in the size premium in the 

U.S. from the pre-1983 to post-1983 subperiod (from 0.87% to -0.02% per month), the international 

size premium is very similar between the pre-1983 and post-1983 subperiods (1.05% per month 

with a t-stat of 3.45 and 1.10% per month with a t-stat of 4.88, respectively). In sum, there is a very 

strong size effect in our global sample of 41 developed and emerging markets and we find no 

evidence that the international size effect has disappeared after the early 1980s. 

 The consistently strong size effect in our global sample does not rule out the possibility that 

the size effect may have disappeared within a subset of markets. To investigate this, we first 

separate developed markets from emerging markets. Panel B of Table 11 reports the value-

weighted average returns of small and big firms as well as the size premiums separately for 

developed and emerging markets.  

 The results show that the size effect is highly significant for developed markets, with a 

value-weighed size premium of 0.81% (t-stat = 4.37) per month for the full 1965-2014 sample 

period. More interestingly, we do observe a considerable decline in the size premium from the pre-

1983 to post-1983 subperiod. The size premium is 1.06% (t-stat = 3.50) per month before 1983, 

but is reduced to 0.66% (t-stat = 2.84) per month after 1983, although the latter is still significant 

statistically.  

 For emerging markets, the size effect is much stronger than that for developed markets, 

with a value-weighted size premium of 1.81% (t-stat = 4.96) per month over 1985-2014. Because 
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our emerging market data start in 1985, we cannot distinguish between the pre-1983 and post-1983 

subperiods as we do for the U.S. and global samples. While it is possible that the size effect in 

emerging markets has also declined over time, we are hesitant to subdivide an already shorter 

sample period in light of the noise inherent in stock returns. Nonetheless, in unreported tests, we 

find that the size premium in emerging markets is still economically very large and statistically 

highly significant during the second half of the 1985-2014 sample period. 

 To gain a better understanding of the post-1983 weakening of the size effect in developed 

markets, we further divide the 22 developed markets into two groups: developed Asia-Pacific and 

developed Europe. Panel B of Table 11 shows a large and stable size effect in developed Asia-

Pacific markets. The value-weighted size premium is 0.96% (t-stat = 3.58) per month for the full 

1973-2014 sample period (our Asia-Pacific sample starts in 1973), 0.82% (t-stat = 1.92) per month 

for the pre-1983 subperiod, and 1.00% (t-stat = 3.08) per month for the post-1983 subperiod.18 

Hence, just like in the global sample, there is little indication that the size effect has disappeared or 

weakened over time in developed Asia-Pacific markets.  

 In contrast, the size effect in developed European markets has vanished after 1983, 

exhibiting a pattern that is remarkably similar to that in the U.S. Panel B of Table 11 shows a value-

weighted size premium of 0.51% (t-stat = 3.58) per month in developed Europe for the full 1965-

2014 sample period. However, this significant size effect completely stems from the pre-1983 

subperiod: the pre-1983 size premium is large and significant at 1.07% (t-stat = 3.71) per month, 

but the post-1983 size premium is only 0.19% per month and statistically insignificant (t-stat = 

                                                 
18 The size premium is only marginally significant for the pre-1983 subperiod, likely due to the fact that it is relatively 

short. 
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0.93).19 We therefore conclude that the weakening of the size effect in developed markets after 

1983 is entirely driven by the disappearance of the size effect in developed Europe.20 

 

5.3 Profitability model, profitability shocks, and adjusting the size effect in developed Europe 

The results in Table 11 suggest that the disappearance of the size effect in international markets is 

limited to developed Europe. Given the similarities in the development of the size effect between 

the U.S. and developed Europe, we extend our U.S. analysis to the developed European sample to 

study whether profitability shocks to small and big firms can also explain the disappearance of the 

size effect in developed Europe after the early 1980s.  

 One challenge we face in our analysis is the limited coverage of Datastream accounting 

information for European firms, especially the small ones, throughout the 1980s. It is not until the 

early 1990s that we can use the cross-sectional profitability model to estimate the profitability 

shocks for a considerable number of (small) firms. We therefore start our analysis of the impact of 

profitability shocks on the size effect in developed Europe from 1991.21  

Panel A of Table 12 reports the average coefficients from estimating the baseline 

profitability model for developed Europe over 1990-2014.22 The coefficients on the four 

explanatory variables all have the same signs and roughly the same orders of magnitude as those 

                                                 
19 Panel C of Table 11 reports the average returns of all size deciles for developed Europe. 
20 The conclusion of Dimson, Marsh, and Staunton (2002) (see also the review in van Dijk, 2011) that the size effect 

has disappeared in international markets is based on a sample that has a large overlap with our sample of developed 

European markets, and includes very few emerging markets or developed Asia-Pacific markets. Specifically, their 

sample of 19 stock markets includes 13 markets in our developed European sample, three in our developed Asia-Pacific 

sample, one in our emerging sample, as well as Canada and the U.S. Therefore, their conclusion is largely consistent 

with our findings in Table 11. 
21 We are not too concerned by potential differences in accounting standards across different developed European 

markets. Europe has a long history of harmonizing accounting standards across countries, as witnessed by the 

introduction of International Accounting Standards (IAS) in 1973 and International Financial Reporting Standards 

(IFRS) in 2001 (formally adopted by the European Union in 2005). 
22 We exclude firms in the bottom 10% of total asset or book equity distribution to prevent them from producing 

extreme observations in the scaled variables which can dominate the profitability regressions. 

 



 35 

from the U.S. regressions (Table 2). Specifically, the coefficients on V/A and D/B are positive and 

significant, and the coefficient on DD is negative and significant, suggesting that, just like in the 

U.S., developed European firms with higher market-to-book ratios and those that pay out more 

dividends tend to be more profitable. The coefficient on lagged profitability is again positive and 

significant, indicating that profitability is also highly persistent in developed Europe (although the 

persistence level is lower than in the U.S.). The average adjusted R2 of 33% suggests that the 

baseline profitability model captures one-third of the variation in profitability across firms in 

developed Europe, a sizable fraction but lower than the 47% adjusted R2 for the U.S. over 1983-

2014.  

 Following our U.S. analysis, we compute the expected profitability and profitability shocks 

for each firm in the developed European sample. In order to validate the profitability shock 

estimates, we study the relation between profitability shocks and contemporaneous stock returns 

by sorting firms into quintile portfolios each year based on their profitability shocks. Panel B of 

Table 12 reports the value-weighted average profitability shocks and returns of the quintile 

portfolios. The results are similar to those for the U.S. over 1983-2014 (reported in Table 3) along 

two dimensions. First, the average profitability shocks for Quintiles 1 and 5 are -6.74% and 10.11% 

per annum, respectively, compared with -6.47% and 9.95% for the U.S. Second, just like in the 

U.S., there is a strong positive relation between profitability shocks and contemporaneous stock 

returns. The average return increases monotonically from -0.19% per month for Quintile 1 to 1.04% 

per month for Quintile 5. The average return spread between the extreme quintiles (5-1) is 1.23% 

(t-stat = 4.85) per month. Although this return spread is slightly smaller than that of 1.58% for the 

U.S., it is nonetheless economically large and statistically highly significant, indicating that our 

profitability shock estimates have a large impact on the cross-section of returns in developed 

Europe. 
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Panel C of Table 12 reports the value-weighted average expected profitability and 

profitability shocks of the size deciles in developed Europe over 1991-2014. Strikingly, the pattern 

in profitability shocks across the size portfolios is almost identical to that for the U.S. after 1983. 

Just like in the U.S., small firms in developed Europe experience negative profitability shocks while 

big firms experience positive profitability shocks after the 1980s. The magnitudes of the 

profitability shocks differ somewhat from the U.S. results. Small European firms are associated 

with an average profitability shock of -3.17% (t-stat = -6.28) per annum, which is larger in 

magnitude than that of -2.03% (t-stat = -5.75) per annum for U.S. small firms (over 1983-2104). 

On the other hand, at 0.61% (t-stat = 2.02) per annum, the average profitability shock of big 

European firms is more modest than the 2.63% (t-stat = 8.83) of big U.S. firms.  

The results in Panel C suggest that the realized size premium in developed Europe after the 

1980s also underestimates the size effect in expected returns. To investigate this hypothesis, we 

reexamine the size effect in developed Europe by adjusting the realized returns of small and big 

firms for the price impact of their profitability shocks, following the first return adjustment method 

used in the U.S. analysis as outlined in Section 3.  

Panel D of Table 12 reports the value-weighted average realized and adjusted returns of the 

size decile portfolios as well as the realized and adjusted 1-10 size premium for developed Europe. 

Restricting the sample to a shorter period and to firms with sufficient information to estimate their 

profitability shocks raises the realized size premium from 0.19% (t-stat = 0.93) per month over 

1983-2014 to 0.37% (t-stat = 1.38) per month over 1991-2014, which is still relatively small in 

magnitude and statistically insignificant. 

 More importantly, adjusting realized returns for the impact of profitability shocks doubles 

the size premium from an insignificant 0.37% (t-stat = 1.38) per month to a highly significant 

0.73% (t-stat = 2.74) per month. Although the magnitude of this 0.36% adjustment is somewhat 
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smaller than that of the 0.52% adjustment for the U.S. over 1983-2014, it is still economically 

substantial, corresponding to an increase in the estimated size premium of more than 4% per 

annum. The increase in the size premium in developed Europe derives primarily from a large 

positive return adjustment (0.31% per month) for small firms, coupled with a small negative return 

adjustment (-0.05% per month) for big firms. This is consistent with the finding in Panel C of Table 

12 that small European firms experience large negative profitability shocks while big European 

firms experience only moderately positive profitability shocks over the 1991-2014 sample period.  

 Overall, we conclude that our results obtained from the U.S. also hold in developed Europe. 

Specifically, we find a significant size effect in developed Europe before the 1980s, which has 

subsequently disappeared. Furthermore, we find that small (big) firms in developed Europe 

experience negative (positive) shocks to their profitability after the 1980s, and after adjusting 

returns for the price impact of these shocks, we are able to uncover a significant size effect in 

profitability shock-adjusted returns. 

 

6. Conclusion 

The size effect in the cross-section of stock returns is one of the most extensively studied subjects 

in asset pricing. It was widely accepted that small firms earn higher returns than big firms—until 

recent studies showed that the size effect has disappeared after the early 1980s. Our paper examines 

the hypothesis that differences in cash flow shocks between small firms and big firms can explain 

the disappearance of the size effect from realized returns. 

To investigate this hypothesis, we estimate the profitability shocks to individual firms using 

a cross-sectional regression model. We find that small firms experience large negative shocks to 

their profitability while big firms experience large positive profitability shocks after the early 

1980s. After adjusting realized returns for the effect of these profitability shocks, we uncover a 
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significant size premium of more than 8% per annum after the 1980s. Our results are robust to 

alternative profitability models, different return adjustments, alternative cash flow shock proxies, 

different testing methods, and controlling for discount rate shocks and the “new lists” effect of 

Fama and French (2004). Furthermore, we  extend our analysis to international data and find that 

our main findings also hold for developed markets in Europe. 

Our results highlight the importance of in-sample cash flow shocks for understanding cross-

sectional return variation. One interesting area for future research is to use our approach to examine 

the implications of profitability shocks for a broad range of anomalies in the asset pricing literature. 
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Table 1: Summary statistics and average returns of size deciles 
 

This table reports the average number of firms, the average value-weighted (VW) and equal-weighted (EW) size in billions of dollars (Panel A), the average 

value-weighted (Panel B) and equal-weighted (Panel C) realized returns (in excess of the 1-month T-Bill rate and expressed in percent per month) and their 

corresponding t-statistics of size decile portfolios formed at the end of June of each year using NYSE breakpoints, as well as the average return differences 

between Deciles 1 and 10. The table reports the results for the full 1963:07-2014:12 sample period and for the 1963:07-1983:06 and 1983:07-2014:12 

subperiods. 

 

Panel A: Summary statistics 

 Small 2 3 4 5 6 7 8 9 Big  

1963:07-2014:12            

# of firms 2313 581 381 299 249 210 188 177 163 155  

VW size 0.06 0.15 0.26 0.40 0.61 0.91 1.38 2.32 4.76 49.64  

EW size 0.04 0.14 0.25 0.40 0.60 0.90 1.36 2.25 4.51 21.93  

1963:07-1983:06            

# of firms 1671 357 258 220 198 169 156 148 139 138  

VW size 0.01 0.03 0.05 0.08 0.11 0.17 0.26 0.42 0.73 10.39  

EW size 0.01 0.03 0.05 0.08 0.11 0.16 0.25 0.41 0.71 3.07  

1983:07-2014:12            

# of firms 2715 721 458 348 281 236 208 195 178 166  

VW size 0.08 0.22 0.38 0.61 0.92 1.37 2.09 3.51 7.28 74.17  

EW size 0.05 0.21 0.38 0.60 0.91 1.36 2.05 3.41 6.89 33.71  

 

Panel B: Value-weighted average returns 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1963:07-2014:12            

VW realized return 0.76 0.69 0.77 0.73 0.75 0.65 0.68 0.65 0.58 0.44 0.33 

t-statistic 2.96 2.71 3.16 3.07 3.31 3.03 3.25 3.18 3.10 2.57 1.67 

1963:07-1983:06            

VW realized return 1.03 0.81 0.83 0.86 0.76 0.59 0.55 0.50 0.31 0.15 0.87 

t-statistic 2.26 1.90 2.02 2.18 2.06 1.66 1.56 1.52 1.03 0.57 2.63 

1983:07-2014:12            

VW realized return  0.60 0.62 0.73 0.64 0.75 0.68 0.77 0.74 0.75 0.62 -0.02 

t-statistic 1.93 1.93 2.42 2.17 2.59 2.55 2.94 2.85 3.15 2.81 -0.09 
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Table 1, continued 

 

Panel C: Equal-weighted average returns 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1963:07-2014:12            

EW realized return 1.05 0.67 0.75 0.72 0.74 0.67 0.70 0.64 0.59 0.47 0.58 

t-statistic 3.94 2.57 2.97 2.94 3.13 2.97 3.21 3.04 3.02 2.57 2.83 

1963:07-1983:06            

EW realized return 1.34 0.82 0.81 0.83 0.74 0.57 0.53 0.50 0.33 0.18 1.16 

t-statistic 2.84 1.91 1.94 2.10 1.99 1.58 1.51 1.51 1.09 0.63 3.28 

1983:07-2014:12            

EW realized return 0.87 0.58 0.71 0.65 0.75 0.73 0.80 0.73 0.76 0.66 0.21 

t-statistic 2.74 1.75 2.24 2.09 2.42 2.54 2.91 2.67 2.96 2.76 0.84 
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Table 2: Cross-sectional profitability regressions 
 

This table reports the average coefficients and their time series t-statistics from annual Fama and MacBeth (1973) cross-sectional regressions of profitability 

(earnings scaled by lagged total assets, Et+1/At) on variables that are hypothesized to capture differences in expected profitability across firms. Vt /At is the 

market-to-book ratio of a firm’s assets. DDt is a dummy variable that equals 0 for dividend payers and 1 for non-dividend payers. Dt /Bt is the ratio of 

dividends to book equity. We estimate the regressions for each year between 1963 and 2014. The table reports the results for the full 1963-2014 sample 

period as well as for the 1963-1982 and 1983-2014 subperiods. 

  

 Intercept Vt /At DDt Dt /Bt Et /At-1 Adj. R2 

1963-2014       

Coefficient 0.0250 0.0087 -0.0187 0.0842 0.5885 0.54 

t-statistic 8.30 5.32 -8.44 5.77 28.53  

1963-1982       

Coefficient 0.0147 0.0161 -0.0047 0.1225 0.6690 0.63 

t-statistic 6.95 9.13 -2.98 4.08 30.36  

1983-2014       

Coefficient 0.0317 0.0040 -0.0278 0.0594 0.5365 0.47 

t-statistic 7.21 1.94 -11.84 4.66 19.74  
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Table 3: Average returns of portfolios sorted on profitability shocks 
 

This table reports the average value-weighted (Panel A) and equal-weighted (Panel B) profitability shocks, realized 

returns (in excess of the 1-month T-Bill rate), and their corresponding t-statistics of quintile portfolios sorted on 

profitability shocks, as well as the differences between Quintile 5 and Quintile 1. Profitability shock is the difference 

between realized profitability and the profitability forecast based on the cross-sectional profitability model 

(Equation (1)). The table reports the results for the full 1963:07-2014:12 sample period and for the 1963:07-1983:06 

and 1983:07-2014:12 subperiods. 

 

Panel A: Value-weighted average profitability shocks and returns 

 Low 2 3 4 High High-Low 

1963:07-2014:12       

VW profitability shock  -6.16 -1.47 0.46 2.58 8.56 14.72 

t-statistic -12.28 -9.47 2.87 12.32 17.31 18.49 

VW realized return -0.47 0.20 0.43 0.71 1.27 1.74 

t-statistic -2.22 1.05 2.43 4.02 6.15 14.98 

1963:07-1983:06       

VW profitability shock -5.66 -1.83 -0.28 1.48 6.30 11.96 

t-statistic -11.40 -6.65 -1.18 5.38 14.76 24.81 

VW realized return -0.66 -0.17 0.29 0.60 1.33 1.99 

t-statistic -1.97 -0.59 1.02 2.06 3.95 11.35 

1983:07-2014:12       

VW profitability shock  -6.47 -1.24 0.91 3.26 9.95 16.42 

t-statistic -8.62 -7.07 5.50 14.88 15.57 14.22 

VW realized return -0.35 0.44 0.52 0.79 1.23 1.58 

t-statistic -1.28 1.72 2.29 3.52 4.71 10.30 

 

Panel B: Equal-weighted average profitability shocks and returns 

 Low 2 3 4 High High-Low 

1963:07-2014:12       

EW profitability shock  -9.09 -1.51 0.45 2.60 9.39 18.47 

t-statistic -21.86 -9.75 2.90 12.92 20.64 23.83 

EW realized return -0.47 0.38 0.77 1.28 2.42 2.88 

t-statistic -1.82 1.85 3.62 5.73 9.40 31.78 

1963:07-1983:06       

EW profitability shock  -6.77 -1.88 -0.26 1.52 6.68 13.45 

t-statistic -14.34 -6.85 -1.05 5.73 18.28 26.69 

EW realized return -0.63 0.27 0.73 1.27 2.47 3.09 

t-statistic -1.50 0.77 2.01 3.28 5.64 23.02 

1983:07-2014:12       

EW profitability shock  -10.51 -1.28 0.88 3.26 11.04 21.55 

t-statistic -23.73 -7.29 5.53 15.87 21.90 26.58 

EW realized return -0.37 0.45 0.79 1.28 2.38 2.75 

t-statistic -1.12 1.80 3.07 4.77 7.55 22.71 
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Table 4: Average expected profitability and profitability shocks of size deciles 
 

This table reports the average value-weighted (Panel A) and equal-weighted (Panel B) expected profitability and profitability shock and their corresponding 

t-statistics of size decile portfolios. Expected profitability is the profitability forecast based on the cross-sectional profitability model. Profitability shock is 

the difference between realized profitability and expected profitability. The last column reports the t-statistics for the hypotheses that the expected 

profitability and profitability shock of Decile 1 are equal to those of Decile 10. Panel C reports the average cross-sectional standard deviation of expected 

profitability and profitability shocks within each size decile. The table reports results for the full 1963-2014 sample period as well as for the 1963-1982 and 

1983-2014 subperiods. 

 

Panel A: Value-weighted average expected profitability and profitability shocks 

 Small 2 3 4 5 6 7 8 9 Big t(Small=Big) 

1963-2014            

VW expected profitability 5.60 8.03 8.93 9.76 10.42 10.77 11.26 11.33 11.26 13.84 10.20 

t-statistic 9.07 13.16 15.68 18.86 20.73 21.58 24.18 27.36 27.11 26.51  

VW profitability shock -1.35 -0.27 0.51 0.86 1.22 1.39 1.35 1.41 1.26 1.66 7.65 

t-statistic -4.86 -1.21 2.80 4.25 5.07 5.61 5.50 5.21 4.44 5.96  

1963-1982            

VW expected profitability 10.31 12.65 13.00 13.31 13.84 14.14 14.56 14.24 14.09 17.84 11.44 

t-statistic 20.60 23.78 26.49 27.54 30.92 31.41 35.67 41.89 40.73 41.66  

VW profitability shock -0.25 0.11 0.23 0.09 0.16 0.16 0.07 -0.10 -0.32 0.08 0.73 

t-statistic -0.75 0.26 0.69 0.28 0.47 0.57 0.25 -0.37 -1.21 0.25  

1983-2014            

VW expected profitability 2.80 5.29 6.51 7.65 8.39 8.77 9.30 9.60 9.57 11.45 14.44 

t-statistic 6.05 11.58 13.18 16.20 17.77 18.55 22.70 25.43 24.19 29.97  

VW profitability shock -2.03 -0.50 0.69 1.33 1.87 2.15 2.12 2.35 2.23 2.63 10.08 

t-statistic -5.75 -2.07 3.21 6.12 6.95 7.44 7.92 7.89 6.85 8.83  
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Table 4, continued 

 

Panel B: Equal-weighted average expected profitability and profitability shocks 

 Small 2 3 4 5 6 7 8 9 Big t(Small=Big) 

1963-2014            

EW expected profitability 4.60 7.96 8.89 9.73 10.41 10.76 11.26 11.33 11.27 12.70 10.48 

t-statistic 7.42 12.91 15.60 18.80 20.69 21.67 24.10 27.32 27.27 27.57  

EW profitability shock -1.73 -0.29 0.49 0.86 1.22 1.39 1.36 1.41 1.22 1.22 8.10 

t-statistic -5.83 -1.31 2.67 4.32 5.08 5.55 5.60 5.24 4.45 5.77  

1963-1982            

EW expected profitability 9.40 12.64 12.97 13.29 13.84 14.11 14.58 14.24 14.10 16.14 10.90 

t-statistic 20.00 23.74 26.46 27.43 30.73 31.83 36.00 42.15 39.96 40.19  

EW profitability shock -0.53 0.13 0.24 0.12 0.18 0.14 0.09 -0.11 -0.31 -0.07 1.13 

t-statistic -1.63 0.31 0.70 0.35 0.51 0.52 0.32 -0.39 -1.23 -0.26  

1983-2014            

EW expected profitability 1.75 5.18 6.47 7.61 8.38 8.77 9.29 9.61 9.58 10.65 15.35 

t-statistic 3.84 11.31 13.09 16.21 17.74 18.57 22.59 25.17 24.74 29.82  

EW profitability shock -2.46 -0.55 0.65 1.31 1.86 2.15 2.14 2.34 2.16 2.00 10.40 

t-statistic -6.46 -2.26 3.03 6.17 6.91 7.39 8.05 8.02 6.94 10.12  

 

Panel C: Average dispersion in expected profitability and profitability shocks within each size decile 

 Small 2 3 4 5 6 7 8 9 Big t(Small=Big) 

1963-2014            

SD expected profitability  8.60 8.71 9.50 8.36 8.19 8.43 7.77 7.47 7.73 7.30 2.22 

SD profitability shock 11.97 10.65 10.00 8.48 8.03 7.67 6.53 6.59 6.27 6.63 3.48 

1963-1982            

SD expected profitability 6.19 6.83 7.38 7.52 7.84 7.78 8.07 8.02 7.24 8.06 4.54 

SD profitability shock 6.65 6.86 6.37 6.97 5.46 5.52 4.95 4.59 3.98 3.79 7.86 

1983-2014            

SD expected profitability 10.04 9.83 10.76 8.85 8.40 8.81 7.59 7.15 8.02 6.85 4.01 

SD profitability shock 15.23 12.96 12.22 9.41 9.60 9.00 7.49 7.82 7.67 8.37 3.09 
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Table 5: Average realized and profitability shock-adjusted returns of size deciles 
 

This table reports the average value-weighted (Panel A) and equal-weighted (Panel B) realized and profitability shock-adjusted returns and their 

corresponding t-statistics of the size decile portfolios as well as the return differences between Deciles 1 and 10. Realized returns are in excess of the 1-

month T-Bill rate. Adjusted returns 1 are computed by subtracting from a firm’s realized return each month the product between its profitability shock and 

the price impact per unit of profitability shock (the return difference between the highest and lowest profitability shock-sorted quintile portfolios divided by 

the difference in profitability shocks between the two extreme quintiles). Adjusted returns 2 are similar to Adjusted returns 1 but are computed using the 

monthly coefficient of regressing individual stock returns on profitability shocks as the price impact measure. The table reports results for the full 1963:07-

2014:12 sample period and for the 1963:07-1983:06 and 1983:07-2014:12 subperiods.  

 

Panel A: Value-weighted average realized and adjusted returns 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1963:07-2014:12            

VW realized return  0.93 0.74 0.75 0.71 0.73 0.63 0.64 0.62 0.55 0.41 0.53 

t-statistic 3.53 2.82 3.01 3.00 3.18 2.91 2.99 2.99 2.86 2.32 2.65 

VW adjusted return 1 0.98 0.67 0.62 0.54 0.54 0.43 0.45 0.48 0.41 0.18 0.80 

t-statistic 3.77 2.56 2.48 2.30 2.33 1.98 2.11 2.33 2.13 1.04 4.15 

VW adjusted return 2 0.97 0.67 0.62 0.56 0.55 0.44 0.46 0.49 0.42 0.20 0.77 

t-statistic 3.74 2.56 2.51 2.35 2.40 2.04 2.16 2.32 2.19 1.13 4.05 

1963:07-1983:06            

VW realized return 1.14 0.91 0.85 0.86 0.81 0.62 0.51 0.52 0.28 0.12 1.02 

t-statistic 2.45 2.07 2.00 2.13 2.16 1.68 1.44 1.54 0.93 0.44 3.01 

VW adjusted return 1 1.01 0.78 0.75 0.78 0.76 0.55 0.51 0.53 0.36 0.11 0.91 

t-statistic 2.21 1.82 1.78 1.98 2.04 1.51 1.44 1.60 1.20 0.39 2.71 

VW adjusted return 2 1.01 0.78 0.75 0.78 0.76 0.54 0.51 0.53 0.35 0.10 0.91 

t-statistic 2.21 1.80 1.78 1.97 2.03 1.50 1.43 1.59 1.16 0.37 2.73 

1983:07-2014:12            

VW realized return 0.80 0.63 0.69 0.62 0.68 0.64 0.71 0.69 0.71 0.59 0.22 

t-statistic 2.55 1.94 2.24 2.12 2.33 2.39 2.70 2.60 2.93 2.59 0.88 

VW adjusted return 1 0.96 0.59 0.53 0.39 0.39 0.35 0.41 0.45 0.43 0.23 0.74 

t-statistic 3.10 1.82 1.73 1.33 1.35 1.31 1.54 1.69 1.77 1.00 3.14 

VW adjusted return 2 0.94 0.60 0.55 0.41 0.42 0.38 0.43 0.46 0.46 0.26 0.68 

t-statistic 3.06 1.82 1.77 1.40 1.44 1.40 1.62 1.69 1.88 1.14 2.99 
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Table 5, continued 

 

Panel B: Equal-weighted average realized and adjusted returns 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1963:07-2014:12            

EW realized return 1.17 0.76 0.76 0.74 0.75 0.66 0.67 0.64 0.57 0.44 0.73 

t-statistic 4.46 2.89 3.00 3.04 3.17 2.91 3.03 2.99 2.84 2.35 3.75 

EW adjusted return 1 1.35 0.81 0.73 0.67 0.63 0.52 0.53 0.52 0.46 0.30 1.04 

t-statistic 5.18 3.09 2.86 2.75 2.66 2.29 2.40 2.42 2.32 1.61 5.54 

EW adjusted return 2 1.32 0.80 0.73 0.67 0.64 0.53 0.54 0.53 0.48 0.32 1.01 

t-statistic 5.12 3.06 2.88 2.77 2.71 2.33 2.43 2.45 2.36 1.67 5.40 

1963:07-1983:06            

EW realized return 1.31 0.94 0.84 0.85 0.80 0.60 0.51 0.52 0.31 0.16 1.16 

t-statistic 2.74 2.13 1.96 2.10 2.11 1.62 1.43 1.54 0.98 0.53 3.33 

EW adjusted return 1 1.33 0.92 0.83 0.86 0.82 0.60 0.55 0.58 0.42 0.22 1.11 

t-statistic 2.82 2.10 1.96 2.15 2.16 1.63 1.54 1.73 1.37 0.75 3.26 

EW adjusted return 2 1.33 0.92 0.83 0.86 0.81 0.59 0.55 0.57 0.41 0.21 1.12 

t-statistic 2.81 2.09 1.95 2.14 2.15 1.62 1.53 1.71 1.33 0.72 3.28 

1983:07-2014:12            

EW realized return 1.09 0.65 0.71 0.67 0.72 0.70 0.77 0.72 0.74 0.63 0.46 

t-statistic 3.57 1.97 2.26 2.20 2.37 2.44 2.75 2.59 2.82 2.56 2.01 

EW adjusted return 1 1.35 0.74 0.66 0.54 0.51 0.46 0.51 0.48 0.49 0.36 1.00 

t-statistic 4.51 2.26 2.09 1.78 1.68 1.63 1.84 1.72 1.87 1.46 4.56 

EW adjusted return 2 1.32 0.73 0.67 0.56 0.53 0.49 0.53 0.50 0.52 0.38 0.94 

t-statistic 4.44 2.24 2.12 1.82 1.75 1.69 1.89 1.77 1.95 1.55 4.37 
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Table 6: Cross-sectional regressions of realized and profitability shock-adjusted 

returns on size 
 

This table reports the average coefficients and their time series t-statistics from monthly Fama and 

MacBeth (1973) cross-sectional regressions of individual stocks’ realized and profitability shock-

adjusted returns on the natural logarithms of size and BE/ME. Realized returns are in excess of the 1-

month T-Bill rate. Adjusted returns 1 are computed by subtracting from a firm’s realized return each 

month the product between its profitability shock and the price impact per unit of profitability shock 

(the return difference between the highest and lowest profitability shock-sorted quintile portfolios 

divided by the difference in profitability shocks between the two extreme quintiles). Adjusted returns 2 

are similar to Adjusted returns 1 but are computed using the monthly coefficient of regressing individual 

stock returns on profitability shocks as the price impact measure. We estimate the cross-sectional 

regressions for each month from 1963:07 to 2014:12. The table reports the results for the full 1963:07-

2014:12 sample period and for the 1963:07-1983:06 and 1983:07-2014:12 subperiods. 

 

Dependent variable: Realized return  Adjusted return 1 Adjusted return 2 

1963:07-2014:12    

Intercept 1.41 1.76 1.71 

t-statistic 4.08 5.18 5.10 

Ln(size) -0.10 -0.16 -0.15 

t-statistic -2.49 -4.13 -4.00 

Ln(BE/ME) 0.29 0.27 0.28 

t-statistic 4.00 3.74 3.86 

Adj. R2 0.02 0.02 0.02 

1963:07-1983:06    

Intercept 1.59 1.48 1.48 

t-statistic 2.60 2.44 2.44 

Ln(size) -0.16 -0.14 -0.14 

t-statistic -2.35 -1.99 -2.00 

Ln(BE/ME) 0.30 0.35 0.35 

t-statistic 2.62 3.17 3.19 

Adj. R2 0.03 0.03 0.03 

1983:07-2014:12    

Intercept 1.29 1.93 1.86 

t-statistic 3.15 4.85 4.76 

Ln(size) -0.06 -0.18 -0.16 

t-statistic -1.22 -3.81 -3.65 

Ln(BE/ME) 0.29 0.22 0.23 

t-statistic 3.03 2.31 2.43 

Adj. R2 0.02 0.02 0.02 
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Table 7: Time-series regressions of the profitability shock-adjusted size premium on 

discount rate shock proxies 
 

This table reports the coefficients and t-statistics from time-series regressions of the value-weighted size 

premium computed using profitability shock-adjusted returns on returns of mimicking portfolios for 

discount rate shocks. The discount rate proxies consist of: the dividend yield on the CRSP value-

weighted market index, the yield spread between the 10-year T-Bond and the 3-month T-Bill (term 

spread), the yield spread between the BAA and AAA corporate bonds (default spread), and the 3-month 

T-Bill rate. The mimicking portfolios for discount rate shocks are constructed using the fitted values 

from time-series regressions of innovations in the discount rate proxies on the excess returns of 30 

industry portfolios (base assets) downloaded from Ken French’s Web site. The innovations in the 

discount rate proxies are measured using the first differences or the forecast errors from an AR(1) model. 

The adjusted size premium is computed based on two different adjustment methods. Adjusted returns 1 

are computed by subtracting from a firm’s realized return each month the product between its 

profitability shock and the price impact per unit of profitability shock (the return difference between the 

highest and lowest profitability shock-sorted quintile portfolios divided by the difference in profitability 

shocks between the two extreme quintiles). Adjusted returns 2 are similar to Adjusted returns 1 but are 

computed using the monthly coefficient of regressing individual stock returns on profitability shocks as 

the price impact measure. The table reports the results for the full 1964:01-2014:12 sample period and 

for the 1964:01-1983:06 and 1983:07-2014:12 subperiods. 

 

Dependent variable: 
Adjusted size 

premium 1 

Adjusted size 

premium 1 

Adjusted size 

premium 2 

Adjusted size 

premium 2 

Innovation: First difference AR(1) First difference AR(1) 

1964:01-2014:12     

Intercept (in %) 0.81 0.80 0.77 0.77 

t-statistic 4.40 4.35 4.28 4.23 

Dividend yield -0.45 -0.39 -0.13 -0.09 

t-statistic -0.28 -0.23 -0.08 -0.05 

Term spread -0.04 -0.04 -0.04 -0.04 

t-statistic -1.53 -1.58 -1.65 -1.65 

Default spread -0.49 -0.50 -0.48 -0.48 

t-statistic -7.54 -7.28 -7.47 -7.17 

T-Bill rate -0.05 -0.06 -0.06 -0.06 

t-statistic -2.66 -2.89 -2.87 -3.06 

Adj. R2 0.11 0.10 0.11 0.10 

1964:01-1983:06     

Intercept (in %) 0.91 0.93 0.92 0.94 

t-statistic 2.96 2.99 2.99 3.01 

Dividend yield -3.06 -3.25 -3.04 -3.23 

t-statistic -1.13 -1.17 -1.12 -1.16 

Term spread -0.05 -0.04 -0.05 -0.04 

t-statistic -1.17 -0.82 -1.17 -0.82 

Default spread -0.59 -0.54 -0.59 -0.54 

t-statistic -4.84 -4.01 -4.84 -4.01 

T-Bill rate -0.11 -0.11 -0.11 -0.11 

t-statistic -3.22 -2.86 -3.23 -2.87 

Adj. R2 0.18 0.15 0.18 0.15 
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Table 7, continued 

 

Dependent variable: 
Adjusted size 

premium 1 

Adjusted size 

premium 1 

Adjusted size 

premium 2 

Adjusted size 

premium 2 

Innovation: First difference AR(1) First difference AR(1) 

1983:07-2014:12     

Intercept (in %) 0.82 0.77 0.76 0.72 

t-statistic 3.74 3.57 3.56 3.39 

Dividend yield 2.74 2.88 3.21 3.31 

t-statistic 1.37 1.45 1.66 1.72 

Term spread -0.03 -0.04 -0.04 -0.04 

t-statistic -1.33 -1.64 -1.48 -1.74 

Default spread -0.46 -0.49 -0.45 -0.47 

t-statistic -6.34 -6.60 -6.30 -6.52 

T-Bill rate -0.00 -0.01 -0.01 -0.02 

t-statistic -0.08 -0.60 -0.31 -0.80 

Adj. R2 0.14 0.14 0.13 0.14 
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Table 8: Profitability regressions, profitability shocks, and adjusted returns: 

Alternative specifications of the cross-sectional profitability model 
 

This table reports the results based on alternative specifications of the cross-sectional profitability model for the 1983-2014 subperiod. Panel A reports the 

average coefficients and their time series t-statistics from annual Fama and MacBeth (1973) cross-sectional regressions of profitability (earnings scaled by 

lagged total assets, Et+1/At) on the following explanatory variables: Vt /At is the market-to-book ratio of a firm’s assets; DDt is a dummy variable that equals 

0 for dividend payers and 1 for non-dividend payers; Dt /Bt is the ratio of dividends to book equity; dAt /At-1 is the growth rate of total assets; ACt /At-1 is 

accruals scaled by lagged total assets; Rett-1, Rett-3:t-2, and Rett-5:t-4 are short-term, intermediate-term, and long-term past stock returns, respectively, over the 

past year, from three years ago to one year ago, and from five years ago to three years ago; and ABRt is the average cumulative abnormal return (relative to 

the CRSP value-weighted market index) around the four quarterly earnings announcements (from two days before to one day after each announcement) in 

a year. Panel B reports the average value-weighted realized returns (in excess of the 1-month T-Bill rate), and their corresponding t-statistics of quintile 

portfolios sorted on profitability shocks, as well as the differences between Quintile 5 and Quintile 1. Profitability shock is the difference between realized 

profitability and the profitability forecast based on a cross-sectional profitability model. Panel C reports the average value-weighted profitability shocks 

and their corresponding t-statistics of size decile portfolios. The last column reports the t-statistics for the hypothesis that the profitability shock of Decile 

1 is equal to that of Decile 10. Panel D reports the average value-weighted profitability shock-adjusted returns and their corresponding t-statistics of the 

size decile portfolios as well as the return differences between Deciles 1 and 10. Adjusted returns are computed by subtracting from a firm’s realized return 

each month the product between its profitability shock and the price impact per unit of profitability shock (the return difference between the highest and 

lowest profitability shock-sorted quintile portfolios divided by the difference in profitability shocks between the two extreme quintiles). The model numbers 

in Panels B-D refer to the corresponding alternative cross-sectional profitability model specifications in Panel A. 

 

Panel A: Cross-sectional profitability regressions 

Model  Intercept Vt /At DDt Dt /Bt Et /At-1 dAt /At-1 ACt /At-1 Rett-1 Rett-3:t-2 Rett-5:t-4 ABRt Adj. R2 

 1983-2014             

(2) Coefficient 0.0271 0.0032 -0.0279 0.0600 0.6040 0.0045 -0.0838     0.52 

 t-statistic 7.58 1.52 -14.77 4.80 34.35 0.74 -4.87      

(3) Coefficient 0.0260 0.0035 -0.0187 0.0612 0.5648   0.0369 0.0061 0.0041  0.53 

 t-statistic 5.95 1.68 -10.77 4.30 23.54   9.43 2.50 2.16   

(4) Coefficient 0.0306 0.0033 -0.0268 0.0626 0.5518      0.3017 0.49 

 t-statistic 6.94 1.58 -11.03 4.41 19.80      12.29  

(5) Coefficient 0.0212 0.0024 -0.0189 0.0564 0.6367 -0.0057 -0.0861 0.0328 0.0045 0.0033 0.1230 0.57 

 t-statistic 5.94 1.16 -12.42 4.13 39.88 -0.78 -5.36 8.86 3.96 1.90 8.08  
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Table 8, continued 
 

Panel B: Value-weighted average returns of portfolios sorted on profitability shocks 

Model  Low 2 3 4 High High-Low 

 1983:07-2014:12       

(2) VW realized return -0.47 0.39 0.57 0.85 1.23 1.70 

 t-statistic -1.70 1.53 2.52 3.72 4.61 11.13 

(3) VW realized return -0.20 0.41 0.58 0.75 1.32 1.52 

 t-statistic -0.71 1.62 2.54 3.32 5.54 9.77 

(4) VW realized return -0.32 0.45 0.58 0.74 1.26 1.57 

 t-statistic -1.17 1.76 2.64 3.23 4.86 10.57 

(5) VW realized return -0.31 0.38 0.58 0.83 1.37 1.68 

 t-statistic -1.13 1.61 2.50 3.79 5.51 10.83 

 

Panel C: Value-weighted average profitability shocks of size deciles 

Model  Small 2 3 4 5 6 7 8 9 Big t(Small=Big) 

 1983-2014            

(2) VW profitability shock -1.94 -0.53 0.61 1.25 1.71 1.88 1.80 2.09 1.90 2.07 9.95 

 t-statistic -6.46 -2.15 2.61 5.48 6.89 6.93 6.74 7.44 6.52 7.70  

(3) VW profitability shock -2.09 -1.12 -0.11 0.09 0.56 0.67 0.87 0.98 1.11 1.62 6.90 

 t-statistic -4.74 -3.12 -0.46 0.34 2.03 2.47 3.42 3.50 4.04 5.28  

(4) VW profitability shock -1.94 -0.45 0.65 1.27 1.71 1.95 1.94 2.19 2.10 2.49 9.60 

 t-statistic -5.71 -1.85 3.06 5.58 6.27 6.48 7.43 7.22 6.28 7.97  

(5) VW profitability shock -1.81 -0.99 -0.10 0.09 0.54 0.57 0.68 0.87 0.84 1.08 6.84 

 t-statistic -5.93 -3.45 -0.43 0.31 2.14 2.18 2.89 3.17 3.18 3.70  

 

Panel D: Value-weighted average profitability shock-adjusted returns of size deciles 

Model  Small 2 3 4 5 6 7 8 9 Big Small-Big 

 1983:07-2014:12            

(2) VW adjusted return  0.95 0.56 0.51 0.32 0.37 0.35 0.41 0.44 0.47 0.29 0.66 

 t-statistic 2.90 1.65 1.58 1.03 1.24 1.26 1.50 1.63 1.91 1.25 2.73 

(3) VW adjusted return 1.08 0.84 0.72 0.65 0.63 0.57 0.57 0.53 0.58 0.36 0.72 

 t-statistic 3.71 2.72 2.51 2.31 2.30 2.21 2.24 2.06 2.45 1.57 3.35 

(4) VW adjusted return 0.97 0.59 0.53 0.39 0.41 0.38 0.42 0.46 0.44 0.24 0.73 

 t-statistic 3.09 1.81 1.72 1.31 1.42 1.42 1.59 1.73 1.80 1.04 3.09 

(5) VW adjusted return 1.08 0.81 0.71 0.58 0.61 0.56 0.57 0.55 0.63 0.43 0.65 

 t-statistic 3.57 2.53 2.38 1.98 2.15 2.11 2.22 2.12 2.63 1.91 2.89 
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Table 9: Average profitability shock-adjusted returns of size deciles: Alternative price impact measures 
 

This table reports the value-weighted average profitability shock-adjusted returns and their corresponding t-statistics of the size decile portfolios as well as 

the return differences between Deciles 1 and 10 for the 1983:07-2014:12 subperiod, based on six alternative methods of estimating the portfolio-based price 

impact measure using: (i) the full 1963:07-2014:12 sample period; (ii) the 1983:07-2014:12 subperiod; (iii) size quintiles separately; (iv) book-to-market 

quintiles separately; (v) momentum (return over the past 12 months skipping the most recent month) quintiles separately; and (vi) market beta (estimated 

following Dimson (1979)) quintiles separately. Adjusted returns are computed by subtracting from a firm’s realized return each month the product between 

its profitability shock and the corresponding price impact measure. 

 

Price impact  Small 2 3 4 5 6 7 8 9 Big Small-Big 

 1983:07-2014:12            

full period VW adjusted return 1.08 0.62 0.48 0.30 0.29 0.23 0.28 0.32 0.30 0.07 1.01 

 t-statistic 3.40 1.89 1.57 1.02 0.99 0.84 1.05 1.20 1.21 0.30 4.03 

2nd subperiod VW adjusted return 1.03 0.62 0.52 0.35 0.35 0.30 0.35 0.38 0.37 0.16 0.87 

 t-statistic 3.25 1.90 1.69 1.21 1.22 1.11 1.34 1.44 1.50 0.69 3.51 

size quintiles VW adjusted return 0.99 0.60 0.54 0.39 0.47 0.41 0.51 0.62 0.56 0.38 0.61 

 t-statistic 3.21 1.83 1.76 1.31 1.60 1.51 1.93 2.23 2.27 1.63 2.54 

BE/ME quintiles VW adjusted return 0.94 0.58 0.53 0.41 0.43 0.41 0.46 0.48 0.52 0.34 0.60 

 t-statistic 3.06 1.79 1.74 1.41 1.45 1.51 1.72 1.78 2.07 1.44 2.67 

momentum quintiles VW adjusted return 0.98 0.61 0.53 0.37 0.39 0.35 0.41 0.42 0.42 0.23 0.75 

 t-statistic 3.20 1.88 1.76 1.28 1.35 1.33 1.56 1.59 1.76 1.01 3.29 

beta quintiles VW adjusted return 0.97 0.60 0.53 0.39 0.39 0.36 0.40 0.42 0.45 0.22 0.75 

 t-statistic 3.13 1.84 1.71 1.31 1.34 1.31 1.52 1.55 1.81 0.96 3.27 
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Table 10: Average profitability shocks and returns: Small seasoned firms vs. small new lists 
 

This table reports the value-weighted average profitability shocks (Panel A) and realized returns (Panel B) of size Deciles 1 (small firms) and 10 (big firms) 

and their corresponding t-statistics for the 1983-2014 subperiod, separately based on all small firms, small seasoned firms, and small new lists (vs. all big 

firms). Seasoned firms and new lists are defined as firms that have been listed for more than, respectively less than five years, based on their first appearance 

(PERMCO) on CRSP. Profitability shock is the difference between realized profitability and the profitability forecast based on the cross-sectional 

profitability model. The last two rows of Panel A (Panel B) report the difference in average profitability shocks (realized returns) between small seasoned 

firms and small new lists and the corresponding t-statistics.  

 

Panel A: Value-weighted average profitability shocks 

 Small Big t(Small=Big) 

1983-2014    

VW profitability shock, all small firms -2.03 2.63 10.08 

t-statistic -5.75 8.83  

VW profitability shock, small seasoned firms -1.46 2.63 9.11 

t-statistic -4.35 8.83  

VW profitability shock, small new lists -4.34 2.63 11.35 

t-statistic -8.08 8.83  

Difference, small seasoned vs. small new lists  -2.88   

t-statistic -8.00   

 

Panel B: Value-weighted average returns 

 Small Big Small-Big 

1983:07-2014:12    

VW realized return, all small firms 0.60 0.62 -0.02 

t-statistic 1.93 2.81 -0.09 

VW realized return, small seasoned firms 0.75 0.62 0.13 

t-statistic 2.51 2.81 0.55 

VW realized return, small new lists 0.23 0.62 -0.39 

t-statistic 0.67 2.81 -1.45 

Difference, small seasoned vs. small new lists  0.52  0.52 

t-statistic    5.14  5.14 
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Table 11: International size effect 
 

This table reports the value-weighted average realized returns (denominated in U.S. dollars and in excess of the 1-month T-Bill rate) and their corresponding 

t-statistics of size decile portfolios formed at the end of June of each year as well as the average return differences between Deciles 1 and 10, for the U.S., 

a global sample of 22 developed and 19 emerging stock markets (excluding the U.S.), developed and emerging markets separately, and developed Asia-

Pacific and European markets separately. The U.S. results (Panel A) are for the full 1963:07-2014:12 sample period and two subperiods (1963:07-1983:06 

and 1983:07-2014:12). The results for the global sample (Panel A), developed markets (Panel B), and developed European markets (Panels B and C) are 

for the full 1965:07-2014:12 sample period and two subperiods (1965:07-1983:06 and 1983:07-2014:12). The results for developed Asia-Pacific markets 

(Panel B) are for the full 1973:07-2014:12 sample period and two subperiods (1973:07-1983:06 and 1983:07-2014:12). The results for emerging markets 

(Panel B) are for the full 1985:07-2014:12 sample period. 

 

Panel A: Value-weighted average returns of size deciles, U.S. vs. global sample of developed and emerging markets (excluding U.S.) 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1963:07-2014:12            

VW realized return, U.S. 0.76 0.69 0.77 0.73 0.75 0.65 0.68 0.65 0.58 0.44 0.33 

t-statistic 2.96 2.71 3.16 3.07 3.31 3.03 3.25 3.18 3.10 2.57 1.67 

1963:07-1983:06            

VW realized return, U.S. 1.03 0.81 0.83 0.86 0.76 0.59 0.55 0.50 0.31 0.15 0.87 

t-statistic 2.26 1.90 2.02 2.18 2.06 1.66 1.56 1.52 1.03 0.57 2.63 

1983:07-2014:12            

VW realized return, U.S.  0.60 0.62 0.73 0.64 0.75 0.68 0.77 0.74 0.75 0.62 -0.02 

t-statistic 1.93 1.93 2.42 2.17 2.59 2.55 2.94 2.85 3.15 2.81 -0.09 

1965:07-2014:12 
           

VW realized return, global sample 1.52 1.23 1.07 0.94 0.87 0.87 0.70 0.61 0.53 0.44 1.08 

t-statistic 6.99 5.79 5.27 4.66 4.25 4.30 3.41 2.95 2.59 2.10 5.98 

1965:07-1983:06            

VW realized return, global sample 1.34 1.00 0.95 0.76 0.71 0.89 0.62 0.53 0.43 0.29 1.05 

t-statistic 3.68 2.64 2.72 2.22 2.05 2.58 1.79 1.51 1.25 0.89 3.45 

1983:07-2014:12            

VW realized return, global sample 1.62 1.36 1.15 1.03 0.96 0.86 0.74 0.66 0.59 0.52 1.10 

t-statistic 5.99 5.36 4.56 4.18 3.79 3.44 2.92 2.57 2.30 1.95 4.88 
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Table 11, continued 

 

Panel B: Value-weighted average returns of size deciles, different subsamples  

 
Developed markets     

(excl. U.S.) 
Emerging markets Developed Asia-Pacific Developed Europe 

 Small Big Small-Big Small Big Small-Big Small Big Small-Big Small Big Small-Big 

Full sample period 1965:07-2014:12 1985:07-2014:12 1973:07-2014:12 1965:07-2014:12 

VW realized return 1.24 0.44 0.81 2.35 0.54 1.81 1.28 0.32 0.96 1.06 0.55 0.51 

t-statistic 5.58 2.10 4.37 6.37 1.53 4.96 4.40 1.20 3.58 5.19 2.58 3.02 

1st subperiod 1965:07-1983:06 − 1973:07-1983:06 1965:07-1983:06 

VW realized return 1.36 0.29 1.06 − − − 0.91 0.09 0.82 1.37 0.30 1.07 

t-statistic 3.71 0.89 3.50 − − − 1.70 0.18 1.92 4.00 0.83 3.71 

2nd subperiod 1983:07-2014:12 1985:07-2014:12 1983:07-2014:12 1983:07-2014:12 

VW realized return 1.18 0.52 0.66 2.35 0.54 1.81 1.40 0.39 1.00 0.89 0.69 0.19 

t-statistic 4.20 1.95 2.84 6.37 1.53 4.96 4.07 1.26 3.08 3.48 2.63 0.93 

 

Panel C: Value-weighted average returns of size deciles, developed Europe 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1965:07-2014:12            

VW realized return, developed Europe 1.06 0.86 0.78 0.79 0.74 0.80 0.73 0.68 0.65 0.55 0.51 

t-statistic 5.19 4.03 3.54 3.49 3.32 3.59 3.26 2.97 2.85 2.58 3.02 

1965:07-1983:06            

VW realized return, developed Europe 1.37 1.03 0.86 0.77 0.77 0.81 0.61 0.48 0.39 0.30 1.07 

t-statistic 4.00 2.65 2.13 1.85 1.91 2.05 1.60 1.20 1.00 0.83 3.71 

1983:07-2014:12            

VW realized return, developed Europe 0.89 0.77 0.73 0.80 0.72 0.79 0.80 0.79 0.79 0.69 0.19 

t-statistic 3.48 3.03 2.84 3.03 2.73 2.96 2.90 2.86 2.85 2.63 0.93 
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Table 12: Profitability regressions, profitability shocks, and adjusted returns: 

Developed Europe 
 

This table reports the results for developed Europe for the 1990-2014 sample period. Panel A reports the average coefficients and their time series t-statistics 

from annual Fama and MacBeth (1973) cross-sectional regressions of profitability (earnings scaled by lagged total assets, Et+1/At) on the following 

explanatory variables: Vt /At is the market-to-book ratio of a firm’s assets; DDt is a dummy variable that equals 0 for dividend payers and 1 for non-dividend 

payers; and Dt /Bt is the ratio of dividends to book equity. Panel B reports the average value-weighted profitability shocks and realized returns (in excess of 

the 1-month T-Bill rate), and their corresponding t-statistics of quintile portfolios sorted on profitability shocks, as well as the differences between Quintile 

5 and Quintile 1. Profitability shock is the difference between realized profitability and expected profitability (the profitability forecast based on the cross-

sectional profitability model). Panel C reports the average value-weighted expected profitability and profitability shocks and their corresponding t-statistics 

of size decile portfolios. The last column reports the t-statistics for the hypotheses that the expected profitability and profitability shock of Decile 1 are 

equal to those of Decile 10. Panel D reports the average value-weighted realized and profitability shock-adjusted returns and their corresponding t-statistics 

of the size decile portfolios as well as the return differences between Deciles 1 and 10. Adjusted returns are computed by subtracting from a firm’s realized 

return each month the product between its profitability shock and the price impact per unit of profitability shock (the return difference between the highest 

and lowest profitability shock-sorted quintile portfolios divided by the difference in profitability shocks between the two extreme quintiles). 

   

 

Panel A: Cross-sectional profitability regressions 

 Intercept Vt /At DDt Dt /Bt Et /At-1 Adj. R2 

1990-2014       

Coefficient 0.0340 0.0060 -0.0498 0.0981 0.3308 0.33 

t-statistic 7.89 4.08 -6.24 5.17 5.83  

 

Panel B: Value-weighted average profitability shocks and returns of portfolios sorted on profitability shocks 

 Low 2 3 4 High High-Low 

1991:07-2014:12       

VW profitability shock  -6.74 -2.96 -0.05 2.92 10.11 16.85 

t-statistic -15.62 -9.88 -0.23 9.76 12.21 16.16 

VW realized return -0.19 0.51 0.74 0.93 1.04 1.23 

t-statistic -0.46 1.41 2.41 3.39 3.61 4.85 
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Table 12, continued 

 

Panel C: Value-weighted average expected profitability and profitability shocks of size deciles 

 Small 2 3 4 5 6 7 8 9 Big t(Small=Big) 

1991-2014            

VW expected profitability 1.90 3.06 4.11 4.69 5.54 6.15 6.79 7.04 7.14 7.79 9.03 

t-statistic 2.58 4.89 7.22 8.23 11.08 13.17 14.89 20.05 21.84 25.80  

VW profitability shock -3.17 -2.10 -1.77 0.00 -0.10 0.23 0.58 1.23 0.90 0.61 6.27 

t-statistic -6.28 -6.25 -2.66 0.01 -0.34 0.83 1.99 3.81 2.66 2.02  

 

Panel D: Value-weighted average realized and profitability shock-adjusted returns of size deciles 

 Small 2 3 4 5 6 7 8 9 Big Small-Big 

1991:07-2014:12            

VW realized return  1.01 0.79 0.72 0.78 0.70 0.69 0.75 0.71 0.77 0.64 0.37 

t-statistic 3.20 2.62 2.38 2.47 2.21 2.19 2.29 2.15 2.34 2.07 1.38 

VW adjusted return 1.32 0.97 0.79 0.76 0.66 0.64 0.67 0.56 0.65 0.59 0.73 

t-statistic 4.22 3.26 2.60 2.40 2.12 2.05 2.06 1.69 1.99 1.90 2.74 
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Figure 1: Time-series plot of the size premium  
 

This figure plots the annualized value-weighted (Panel A) and equal-weighted (Panel B) U.S. size premium from 1964 to 2014. 

 

Panel A: Value-weighted size premium 

 

Panel B: Equal-weighted size premium 

 
 


