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Abstract 

We document a systematic pattern of changes in both the estimated idiosyncratic volatility and 
realized stock returns during the period when stocks sorted on idiosyncratic volatility are 
grouped into portfolios. We further document that these related systematic changes in estimated 
idiosyncratic volatility and realized returns combined with the relationship between past and 
future observed returns creates a relationship between idiosyncratic volatility and subsequent 
period returns. After controlling for past returns, there is no significant relation between 
idiosyncratic volatility and subsequent period returns. Moreover, we find no significant relation 
between idiosyncratic volatility and subsequent returns for subsets of stocks that do not exhibit 
any significant changes in idiosyncratic volatility despite large differences in the levels of their 
idiosyncratic volatility. Results suggest that the previously documented IVOL puzzle is primarily 
driven by recent negative and volatile returns and the associated short-term temporary changes in 
IVOL. Results also show that the changes in IVOL, both positive and negative, are associated 
with subsequent lower returns, with a stronger association between positive changes in IVOL 
and subsequent lower returns.  
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I. Introduction 

Traditional asset pricing models in which investors hold well-diversified portfolios imply 

that there should be no relation between the idiosyncratic volatility (IVOL) and the expected 

returns. However, researchers such as Ang, Hodrick, Xing and Zhang (hereafter AHXZ 2006) 

have documented a negative relation between estimated idiosyncratic volatility and subsequent 

realized returns. The direction of the relationship and what may explain this relationship are 

disputed. Fu (2009) using an EGARCH model documents a significant positive relationship 

between idiosyncratic volatility and expected returns. Cao et al. (2013) finds a positive (negative) 

relation between idiosyncratic risk and returns among relatively undervalued (overvalued) stocks. 

Bali et al. (2008) and Han et al. (2011) show that there is no relation between the two. The 

observed relation between the idiosyncratic (firm-specific) risk of a firm and the stock returns 

goes against the predictions of the traditional asset pricing models and remains an unresolved 

puzzle.  

We document a systematic pattern of changes in both the estimated idiosyncratic volatility 

and realized stock returns during the period when stocks sorted on idiosyncratic volatility are 

grouped into portfolios. We further document that these related systematic changes in estimated 

idiosyncratic volatility and realized returns combined with the relationship between past and 

future observed returns creates a relationship between idiosyncratic volatility and subsequent 

period returns. After controlling for past returns, there is no significant relation between 

idiosyncratic volatility and subsequent period returns. Moreover, we find no significant relation 

between idiosyncratic volatility and subsequent returns for subsets of stocks that do not exhibit 
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any significant changes in idiosyncratic volatility despite large differences in the levels of their 

idiosyncratic volatility.  

Figure 1a shows the patterns of the levels of idiosyncratic volatility from month -12 to month 

+12 for the portfolios formed on estimated idiosyncratic volatility. Figures 1b and 1c show the 

pattern of returns for these portfolios from month -12 to month +12. The sharp and temporary 

changes in the estimated idiosyncratic volatility for the extreme portfolios and the changes in 

their observed returns reveal the need to separate the effects of IVOL level and IVOL changes. 

Before examining the relation between the level of IVOL and subsequent returns, it is critical to 

control for the effect of temporary changes in IVOL on subsequent returns.  

To separate the effects of IVOL level and IVOL changes, stocks are grouped into 5 portfolios 

based on their past 12 month average IVOL (ivolt-12, to ivolt-1). Within each IVOL portfolio, we 

then identify 15% of firms whose IVOL in month t  (ivolt) is closest to their average IVOL level 

both in the past 12 month and the past 3 month.  This methodology allows us to control for both 

the long term and short term changes in IVOL and allows us to form portfolios of firms with 

different IVOL levels but with little or no short-term (over 3 months) or long-term (over 12 

months) changes in IVOL.  The plots of the IVOL levels for these stable IVOL portfolios in 

Figure 2a exhibit stable levels of IVOL not only in the period prior to formation (by design), but 

also in the subsequent 12 month period while maintaining the relatively large differences in the 

IVOL levels.  

The plots of the returns of these stable IVOL firms from month -12 to +12 (Figure 2b) 

suggest that firms with high stable IVOL levels are firms with volatile and often negative past 

performance, while firms with low to medium stable IVOL levels earn relatively stable and 
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similar past and future returns of about 1% per month. Moreover, when the returns of the stable 

high IVOL portfolios stabilize in month +5, they stabilize at about the same levels as those of the 

low to medium stable IVOL levels. These results suggest that the return differences across 

portfolios with different IVOL levels are being driven by short term and temporary changes in 

IVOL and the related return volatility, and not because of any relationship between the IVOL 

levels and expected return.  

Double-sorted portfolios on past 12-month returns and past 12-month IVOL (Table 2 Panel 

A) show that the negative relation between idiosyncratic volatility and returns only exists in the 

worst past performance quintile (losers) for all firms. For stable IVOL firms (Table 2 Panel B), 

the return difference between high IVOL firms and low IVOL firms disappear after we control 

for past performance. The level and the significance of the relation between IVOL and 

subsequent returns drop using Fama-Macbeth regressions when past return is included as a 

control variable.  Overall, we conclude that the level of idiosyncratic risk does not matter.  

Results suggest that the previously documented IVOL puzzle is primarily driven by recent 

negative and volatile returns and the associated short-term temporary changes in IVOL. Results 

also show that the changes in IVOL, both positive and negative, lead to significant subsequent 

lower returns, with positive changes in IVOL having a bigger effect.  

Based on our results we conjecture that there are two possible scenarios, which may explain 

why the level of idiosyncratic risk does not matter, but the changes in IVOL matter.  First, an 

inefficient and/or incomplete market reaction to unexpected (negative) events could induce both 

higher temporary idiosyncratic risk and return predictability in observed returns and this in turn 

induces a relation between estimated idiosyncratic volatility and subsequent returns. Second, the 
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changes in firm characteristics and idiosyncratic risk may result in trades among investors to 

adjust their portfolios. When this process is completed and new equilibrium is reached, the level 

of idiosyncratic risk does not matter.  

This paper adds to the current understanding of IVOL puzzle. We contribute by documenting 

the importance of separating IVOL levels and IVOL changes and their separate effects on future 

return, respectively. Overall, we conclude that the IVOL puzzle is mostly driven by firms with 

negative past performance who also experience temporary increases in their idiosyncratic 

volatility and continue to have abnormal returns in the subsequent month.  The level of 

idiosyncratic risk does not matter for firms that do not undergo changes in their idiosyncratic 

volatility.  

The rest of this paper proceeds as follows: section II briefly review related literature and 

presents our motivation; section III documents data and methodology; section IV analyze the 

effects of IVOL level and future return; section V investigates the relation between IVOL 

changes and future return; section VI concludes. 

II. Related Literature and Motivation 

Traditional asset pricing models in which investors hold well-diversified portfolios imply 

that there should be no relation between the idiosyncratic volatility (IVOL) and the expected 

returns. However, Ang, Hordrick, Xing and Zhang (hereafter AHXZ 2006) document that stocks 

with high idiosyncratic volatility earn low subsequent returns. The presence of significant 

relation between idiosyncratic risk and return both in US market and in international markets 

(AHXZ 2009) has puzzled many researchers.  
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Various research has been done in an attempt to solve this puzzle and various theories have 

been proposed to explain this puzzle. Merton (1987) model suggests that idiosyncratic risk and 

expected return should be positively related as investors with incomplete information will hold 

under-diversified portfolios. Consistent with Merton (1987), Fu (2009) uses EGARCH model 

and show a significant positive contemporaneous relation between expected idiosyncratic risk 

and returns. On the contrary, Fink, Fink and He (2012) suggest Fu (2009) EGARCH model 

introduce a look-ahead bias. They find that there is no relation between expected return and 

idiosyncratic volatility when only information up to t-1 is used. Pontiff (2006) shows that 

idiosyncratic risk is the single most holding cost faced by arbitrageurs. Shleifer and Vishney 

(1997) suggest arbitrage has limits, risk and costs. Consistent with the limits of arbitrage 

argument, Cao et al (2013) and Stambaugh et al (2013) show a positive relation between 

idiosyncratic risk and return among relative undervalued stocks and a negative relation between 

IVOL and return among relative overvalued stocks. Stambaugh et al (2013) further suggest that 

the IVOL effect is related to investor sentiment. Yet the debate continues: Bali et al (2008) show 

that the relation between IVOL and return is not robust when using different weighting schemes 

and different data frequencies. Han and Lesmond (2011) suggest bid-ask bounce bias the 

estimation of idiosyncratic volatility and show that the relation between IVOL and return 

diminishes when CRSP mid-quote based price is used in estimation during sample period 1984 

to 2008.  

We replicate AHXZ (2006) results while extending the sample period from July 1963 to 

December 2013. We find a systematic pattern of changes in both the estimated idiosyncratic 

volatility and realized stock returns during the period when stocks sorted on idiosyncratic 

volatility are grouped into portfolios. Figure 1a shows the patterns of the levels of idiosyncratic 
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volatility from month -12 to month +12 for the portfolios formed on estimated idiosyncratic 

volatility. Figures 1b and 1c show the pattern of returns for these portfolios from month -12 to 

month +12. The sharp and temporary changes in the estimated idiosyncratic volatility for the 

extreme portfolios and the changes in their observed returns reveal the need to separate the 

effects of IVOL level and IVOL changes. 

Without separating the level of IVOL and their (estimated) temporary changes, we may draw 

a false or spurious conclusion about the relation between IVOL and return. When researchers use 

realized return to estimate IVOL, the estimation is subject to estimation error. Together with 

market over- and under-reaction, this estimation error may create a spurious relation between 

IVOL and subsequent returns.  

The diagram below illustrates how this spurious relation between IVOL and subsequent 

returns may arise. We use market over-reaction to an unexpected good news event as an example, 

though this could also be illustrated using over- or under-reaction to positive or negative news, or 

momentum trading. Assume that the market over-reacts to a significant unexpected positive 

news event, the realized return at month t of firm i would be higher than expected return. And the 

estimated idiosyncratic risk estimated using realized return would be higher than the true 

expected return. In the next period, if the market corrects, realized return at time t+1 will be 

lower than expected return. And this creates a spurious relation between idiosyncratic risk at 

time t and the subsequent realized return at month t+1.  
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As a result, it is critical to control for the effect of temporary changes in IVOL on subsequent 

returns to examine the relation between the level of IVOL and subsequent returns. 

III. Data and Methodology 

The data include all NYSE, AMEX, and NASDAQ stocks with share code 10 or 11 from 

CRSP for the period from July 1963 to December 2013. Following AHXZ (2006), we require a 

minimum of 17 trading days in a month.  

Following AHXZ (2006) and the literature, we define idiosyncratic volatility relative to the 

Fama-French 3 factor model. For each stock i, we run the following regression using daily 

returns within the month: 

𝑟!! = 𝛼! + 𝛽!"#! 𝑀𝐾𝑇! + 𝛽!"#! 𝑆𝑀𝐵! + 𝛽!"#! 𝐻𝑀𝐿! + 𝜀!! 

Estimated 
IVOLt > E(IVOLt) 

 Unexpected 
Positive Event 

	  

If there is an 
over Reaction 

Rt > E(Rt) 

Rt+1 < E(Rt+1) 

	  	  

(+)	  
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and 𝑉𝑎𝑟 𝜀!!  is defined as the idiosyncratic risk for stock i in that month.  

We sort stocks into quintile portfolios based on the average of their past 12 month IVOL 

(from 𝐼𝑉𝑂𝐿!!!" to 𝐼𝑉𝑂𝐿!!!). We sort stocks on their average lag 12 month IVOL for two 

reasons: first, when we sort on an estimated variable, we not only sort on the true variable itself, 

we also sort on the estimation error. A high estimated IVOL could mean potentially high positive 

estimation error and a low estimated IVOL could mean potentially high negative estimation error. 

By sorting stocks on their past 12 month average IVOL, we hope to reduce the effects of 

estimation error. Second, sorting stocks based on past 12 month average IVOL enables us to 

separate the level and changes of IVOL.   

To identify firms with stable IVOL level in month t (𝐼𝑉𝑂𝐿!), we consider it important to 

control for both the long-term and short-term change in IVOL. Within each IVOL quintile 

portfolio, we select 15% of the firms with the least positive changes and 15% of the firms with 

least negative changes in IVOL in month t (𝐼𝑉𝑂𝐿!) relative to their past 12 month average 

(average of (𝐼𝑉𝑂𝐿!!!" through (𝐼𝑉𝑂𝐿!!!) . To further control short-term changes in IVOL, we 

select half of the above firms with least deviation in 𝐼𝑉𝑂𝐿! from their past 3 month average. This 

leaves us 15% of the firms within each IVOL quintile portfolio.  

Positive IVOL change firms are firms that are not stable IVOL firms and experience positive 

changes of IVOL in month t relative to both their past 12 month average and past 3 month 

average IVOL. Negative IVOL change firms are firms that are not stable IVOL firms and 

experience negative changes of IVOL in month t relative to both their past 12 month average and 

past 3 month average IVOL.  
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IV. The IVOL Level and Return 

Figure 2a presents the IVOL level of stable IVOL firms from period t-12 to t+12 for each 

IVOL quintile portfolio. The relatively flat lines suggest that these firms do not experience 

significant change in IVOL in month t, and that they are indeed firms with relative stable IVOL 

levels.  Figure 2b presents the average value-weighted monthly return of the stable IVOL firms 

from t-12 to t+12. 

Under the assumption that there is no relation between the level of IVOL and returns, we 

were expecting to observe relatively close and flat plots of returns (as in IVOL portfolio 1-3) for 

all of the IVOL quintile portfolios for stable IVOL firms. However, the graph indicates that the 

high IVOL firms underperform (and have negative returns) when compared to other groups. The 

consistent below zero average monthly return of IVOL5 portfolio indicates that this portfolio is 

dominated by firms that earn lower than expected returns. 

Figure 2b suggests that we need to incorporate firms’ past performance and temporary 

changes in IVOL into the analysis when examining the relation between IVOL and returns. High 

IVOL portfolio might be dominated by firms with unexpected negative performance and that 

these firms may continue to underperform in the future.  

To control for firms’ past performance, stocks are independently double sorted into 5*5 

portfolios based on their past 12 month return (𝑅!!!"   to 𝑅!!!  ) and the average past 12 month 

IVOL (average of 𝐼𝑉𝑂𝐿!!!"  through 𝐼𝑉𝑂𝐿!!!  ).  Panel A and Panel B of Table 1 report the 

average number of firms per month in each double sorted portfolio for all firms and stable IVOL 

firms, respectively.  
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There are on average 865 firms in each single sorted portfolio every month. Table 1 Panel A 

shows that IVOL5 firms are mostly winners and losers.  It indicates that firms with high 

idiosyncratic risk are more likely to earn extreme returns. There are more losers than winners, 

367 and 181, respectively. The fact that number of losers is twice as much as winners confirms 

that the IVOL5 quintile portfolio are dominated by firms with poor prior performance. On the 

contrary, IVOL1 firms lie in mostly in return portfolios 2-4, thus these are firms that do not earn 

extreme returns. Panel B of Table 1 shows that the number of stable IVOL firms in each double 

sorted portfolio follow the same pattern as in Table 1 Panel A. Thus our stable IVOL firms are a 

good representation of all firms in terms of idiosyncratic risk and return.  

Panel A of Table 2 reports the average value weighted monthly returns for each double 

sorted portfolio of all firms in month t+1. The results show that the long-high-IVOL & short-

low-IVOL (IVOL 5-1) strategy of all firms earns a significant negative -0.6% return per month 

(t=-1.82). Further examination shows that the results are only driven by loser firms. For the loser 

portfolio, the long-short (IVOL 5-1) strategy earns a significant negative 0.9% (t=-1.903) return 

per month. The return generated by “IVOL 5-1” investment is not significantly different from 

zero for all other return groups.  

Panel B of Table 2 reports the average value weighted monthly returns of each double sorted 

portfolio of stable IVOL firms in month t+1. The results show that on average high IVOL firms 

earn a lower return than low IVOL firms within the same return quintile portfolio.  The long-

short strategy generally earns a negative return, but none of them are significant.  

Table 3 reports the abnormal return (alpha) relative to CAPM, Fama-French 3 factor and 4 

factor model of the long-short (IVOL 5-1) portfolio.  Overall, the “IVOL 5-1” portfolio of all 
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firms earns a significant negative alpha per month: -1% CAPM alpha, -1.2% ff-3 factor alpha, 

and -0.9% alpha for the 4 factor model.  The alpha of all firms is also significant in most of the 

return quintile portfolios.  Putting together the significance of negative alphas in most return 

quintiles and the insignificance of value weighted returns in most return quintiles of all firms, the 

results show that IVOL5 firms are firms that earn returns that are significantly lower than 

expected.  

Panel B of Table 3 shows that the long-short portfolio of stable IVOL firms earns a -0.9%, -

1.1% and -0.9% alpha per month, respectively. And all of the alphas are significant ( t=-2.887, -

4.741 and -3.81 respectively).  However, when we look at each return quintile portfolio, CAPM 

alpha and Fama-French 3 factor alpha become marginally significant and the 4-factor alpha are 

insignificant for all return quintile portfolios.  

We further examine the cross-sectional relation between the IVOL level and subsequent 

return at the firm level using Fama-Macbeth regressions. Specifically each month from July 1963 

to December 2013 we run a firm-level cross-sectional regression as the following: 

𝑅!,!!! = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝛾!,!𝑅12!,! + 𝛾!,!𝑅!,! + 𝜀!"   (1) 

The Dependent Variable (Ri,t+1) is the realized stock return of firm i in month t+1. Beta is 

estimated by CAPM model using previous 36 monthly returns.  Following Bali et al (2011) and 

existing literature, firm size is measured by the natural logarithm of the market value of equity 

( a stock’s price times shares outstanding in millions of dollars) at the month of t for each stock; 

following Fama and French (1992) and Bali et al (2011), we compute a firm’s book-to-market 

ratio using the market value of its equity at the end of December of the previous year and the 



13	  
	  

book value of common equity plus balance-sheet deferred taxes for the firm’s latest fiscal year 

ending in the prior calendar year. 2  R12i,t is the compounded return during the 12 month period 

[t-12, t-1] for firm i.  Ri,t is the realized stock return of firm i in month t. 

Panels A and B of Table 4 present the time-series averages of the slopes of cross sectional 

regressions of all firms and stable IVOL firms, respectively using the standard Fama and 

MacBeth(1973) methodology. 

In columns (1) and (3) of Table 4, we show the results of the regressions of subsequent 

month returns on IVOL, beta, firm size and book-to-market ratio. The average slope coefficient 

on IVOL of regression on all firms is negative, -0.143 and significant, with a Newey-West t-

statistics of -4.76. The average slope coefficient on IVOL of regression on stable IVOL firms is 

about the same magnitude, -0.149 and significant, with a Newey-West t-statistics of -1.82. These 

negative coefficients on IVOL mirror the negative relation between idiosyncratic risk and future 

returns documented in prior research. 

Figure 2b suggests there is need to control for past performance and previous month return 

reversal. When we add the past 12 month return (R12) and the previous month return (Ri,t ), the 

significance of average coefficient on IVOL of regression on all firms is reduced – the Newey-

West t-statistic drop from -4.76 to -1.82. More importantly, when past 12 month compounded 

returns and the returns of the previous month are included, the average slope coefficient of IVOL, 

for stable IVOL firms, become insignificant (column 4, Newey-West t-statistics=-1.61). The 

significant positive coefficient on R12 for both regressions suggests there is momentum effect 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Flowing	  literature,	  the	  book-‐to-‐market	  ratio	  and	  size	  are	  winsorized	  at	  the	  1%	  and	  99%	  level	  to	  avoid	  issues	  of	  
extreme	  observations.	  	  



14	  
	  

and the significant negative coefficient on previous month for both regressions suggests there is 

return reversal in the subsequent month. 

In summary, the results on raw returns, 4-factor alphas, and Fama-Macbeth regressions 

consistently suggest that there might not be any relation between the level of idiosyncratic risk 

and subsequent returns.  

V. The Changes of IVOL and Return 

Panels A and B Table 5 show the number of firms in each independently double sorted 

portfolio for positive IVOL change firms and negative IVOL change firms, respectively. Similar 

to the sample of all firms, for positive and negative IVOL change firms, winners and losers are 

disproportionately high in the IVOL5 portfolio. Most firms in IVOL1 portfolio are in the middle 

return quintile portfolios. For positive IVOL change firms, the IVOL5 group is predominately 

losers. There are about 4 times as many losers as compared to winners (131 vs 30). The number 

between winners and losers are relatively balanced (135 vs 101) for negative IVOL change 

groups. For every subset of firms (the stable IVOL firms, positive IVOL change firms, and 

negative IVOL change firms), IVOL5 portfolios are dominated by losers.  

Figure 3b shows that positive IVOL change firms earn an average monthly return much 

lower than other groups. The average value-weighted return each month is between -2% to -4%. 

This results mirror the results in Panel A of Table 5 showing that losers are more concentrated in 

IVOL5 portfolio as compared to other portfolios; the ratio of losers to winners is more than 4 to 

1 in positive IVOL change firms. The spike in return in month t suggests that these firms might 

be going through events at month t that earn returns significantly higher than expected. Thus, a 
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large proportion of the change in IVOL in month t might be due to estimation error. Further, the 

IVOL5 group seems to continue to under perform between period t+1 to t+11. And after 12 

months the gross return difference among different IVOL groups appears to diminish.  

Figure 4b shows the return pattern of negative IVOL change firms. High IVOL firms 

(IVOL4 and IVOL5) in this group appear to be survivors of financially distressed firms. They 

start off with a very negative monthly return and reach the highest point at month t-1 and then a 

substantial return reversal at month t. After month t+4, the return difference among different 

IVOL quintile portfolios appears to diminish. The returns of IVOL5 firms in this subset also 

turns positive much earlier than other subsets, which reflects the fact that IVOL5 group contains 

relatively balanced winners and losers.  

Panels A and B of Table 6 report the value-weighted return of each independently double 

sorted portfolios in month t+1 for positive IVOL change firms and for negative IVOL change 

firms, respectively. In both positive and negative IVOL change firms, IVOL5 firms 

underperform IVOL1 firms within each return quintile portfolio in most cases. For example, Panl 

B of Table 6 shows that, within the loser quintile, the value-weighted monthly return of IVOL5 

in month t+1 is -0.2% versus 1% for IVOL1 firms.   

Overall, the relation between IVOL and subsequent returns is more pronounced among 

positive IVOL change firms. The long-short investment strategy (on IVOL) for all positive 

changes firms earns a significant negative return of -1.5% per month (t=-3.752). And this 

negative relation between idiosyncratic risk and subsequent return not only exists in the loser 

return quintile: it shows in 3 out of 5 quintiles (return quintile 1, 2, and 5). On the other hand, the 

long-short investment strategy of all negative IVOL change firms earn an insignificant return of  
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-0.4% per month (t= -1.174). Further examination reveals that this negative relation between 

IVOL and subsequent return only resides in the lowest return quintile (the losers). The long-short 

(IVOL 5-1) portfolio earns a -1.1% monthly return (t= -2.229). 

Panels A and B of Table 7 report the alphas with respect to CAPM, Fama-French 3 factor 

and 4 factor model of the long-short (IVOL 5-1) portfolio of positive and negative IVOL change 

firms. The negative relation between idiosyncratic risk and subsequent return is more 

pronounced when we move from raw returns to the alphas of the long short portfolio, which 

suggests that IVOL5 firms earn less than expected return. When long-short portfolio of all 

positive IVOL change firms are considered, their CAPM, ff-3 and 4 factor alpha are -1.9% (t = -

4.971), -2.2% (t = -7.22) and -1.7% (t = -5.883) per month, respectively. The long-short portfolio 

alphas of positive IVOL change firms are significantly positive for all three models and among 

all past return quintiles. The long-short portfolio of all negative IVOL change firms earns an 

alpha about half of the amount of positive IVOL change firms. The number ranges from -0.8% to 

-1.1% and the alphas of all three models are significant. The negative relation between IVOL 

level and subsequent returns is concentrated in firms with poor past performance (return quintiles 

1 and 2).  

As for all firms and stable IVOL firms, we run the standard Fama-Macbeth regression to 

examine the relation between IVOL and subsequent returns for firms with IVOL changes. 

Results are reported in Table 8. For positive IVOL change firms, the average slope coefficients 

on IVOL is -0.166, with a Newey-West t-statistic of -4.64, when other independent variables are 

beta, firm size and book-to-market ratio are included in the regression. When we add the past 12 

month returns and past one month returns, the coefficient on IVOL is still significant (Newey-
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West t-statistic = -2.18), but the average coefficient on IVOL is reduced by half (coefficients on 

IVOL =  -0.08, table 8 column 2). The coefficients of IVOL for negative IVOL change firms is 

not significant with or without the control for past returns control (Table 8, column 3 and 4).  

We provide two possible explanations for why there is no relation between IVOL level and 

subsequent returns when there is no change in IVOL, but a significant negative relation between 

IVOL level and returns when firm experience IVOL changes. First, an inefficient and/or 

incomplete market reaction to unexpected (negative) events could induce both higher temporary 

idiosyncratic risk and return predictability in observed returns and this in turn induces a relation 

between estimated idiosyncratic volatility and subsequent returns. Second, the changes in firm 

characteristics and idiosyncratic risk may result in trades among investors to adjust their 

portfolios. When this process is completed and new equilibrium is reached, the level of 

idiosyncratic risk does not matter.  

So far, we have documented a systematic pattern of changes in both the estimated 

idiosyncratic volatility and realized stock returns during the period when stocks sorted on 

idiosyncratic volatility are grouped into portfolios. We show that there is no relation between 

IVOL and subsequent return when firms do not experience changes in IVOL. We also report the 

negative relation between IVOL and subsequent return when firms do experience IVOL changes.  

Lastly, we examine the persistency of the effect of IVOL on future returns. Specifically, we 

run Fama-Macbeth regressions for all firms, stable IVOL firms, positive IVOL change firms and 

negative IVOL change firms, respectively with the following two specifications: 

𝑅!,!!! = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝜀!"                    (2) 
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𝑅!,!!!" = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝜀!"                   (3) 

  

Where 𝑅!,!!! and 𝑅!,!!!" represent the returns in month t+6 and t+12 for firm i,  respectively. 

Other variables are as specified as in equation (1).  Results are reported in Table 9. 

Results show that the average slope coefficients on IVOL are not significant for all firms, all 

subgroups and all specifications. The results mirror the graph of Figures 2b, 3b and 4b, and are 

intriguing: despite the large differences in IVOL in month t, the returns 6 and 12 month forward 

are not different from each other among different IVOL portfolios, although their IVOL levels 

still stay apart. The IVOL level of high IVOL portfolios remains high, and the IVOL level of low 

IVOL portfolio remains low, but the returns converge. 

VI. Conclusion 

The paper’s main contribution is that by separating the effects of the relatively stable level of 

IVOL for firms from the temporary changes in IVOL, we show that the subsequent returns are 

not related to IVOL. 
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Figure 1. a 

 
Figure 1.b 

 
Figure1. c 

 

Figure 1 shows the IVOL level (a), value weighted average monthly return (b), equal weighted average monthly 
return (c) each month for 12 months before and after the portfolio formation. AHXZ (2006) method is used to 
estimate idiosyncratic volatility and to rank portfolios, i.e., we estimated idiosyncratic risk relative to ff-3 model 
using daily returns within that month. Then stocks are ranked according to their idiosyncratic risk level each month 
from July 1963 to December 2013. Portfolio formation month is the month t in the graph.  
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Figure 2a 

 

Figure 2b 

 

Figure 2 shows the average IVOL level (a) and value weighted monthly returns (b) for stable IVOL firms. IVOL in 
each month is estimated using daily return within a month relative to ff3 factor model. Stable IVOL firms are 15% 
firms with the least positive change and 15% firms with least negative change in IVOL relative to their past 12 
month average within each IVOL quintile portfolio, then half of the above firms with least deviation from their past 
3 month average IVOL is selected. Portfolio is formed based on each firm’s average IVOL level in past 12 month [t-
12, t-1]. 
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Figure 3a 

 

 

Figure 3b 

 

 

Figure 3 shows the average IVOL level (a) and value weighted monthly returns (b) for Positive IVOL Change firms. 
IVOL in each month is estimated using daily return within a month relative to ff3 factor model. Positive IVOL 
change firms are firms that are not stable IVOL firms and experience positive changes in ivol in month t relative to 
both their past 12 month average and 3 month average IVOL. Portfolio is formed based on each firm’s average 
IVOL level in past 12 month [t-12, t-1]. 
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Figure 4a 

 

Figure 4b 

 

 

Figure 4 shows the average IVOL level (a) and value weighted monthly returns (b) for negative IVOL Change firms. 
IVOL in each month is estimated using daily return within a month relative to ff3 factor model. Negative IVOL 
change firms are firms that are not stable IVOL firms and experience negative changes in ivol on month t relative to 
both their past 12 month average and 3 month average IVOL. Portfolio is formed based on each firm’s average 
IVOL level in past 12 month [t-12, t-1]. 
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Table 1: Average number of firms in each double sorted portfolio 

Stocks are independently double sorted into 5*5 portfolios based on their past 12 month return and the average past 
12 month IVOL. IVOL in each month is estimated using daily return within a month relative to ff3 factor model. 
Stable IVOL firms are 15% firms with the least positive change and 15% firms with least negative change in IVOL 
relative to their past 12 month average within each IVOL quintile portfolio. Then half of the above firms with least 
deviation from their past 3 month average IVOL is selected. The sample period is from July 1963 to December 2013. 

 

Table 1 Panel A: All Firms 

Number of firms 
All Firms Rank by Average Past 12 month IVOL 

Rank by past 12 month return 
1 

(low) 2 3 4 
5 
(high) All 

1 (loser) 46 76 137 239 367 865 
2 170 183 191 179 142 865 
3 266 215 170 126 88 865 
4 264 220 170 125 86 865 
5 (Winner) 121 170 196 195 181 863 
All 867 864 864 864 864 4323 

 

Table 1 Panel B: Stable IVOL firms 

Number of firms 
Stable IVOL Firms Rank by Average Past 12 month IVOL 

Rank by past 12 month return 
1 

(low) 2 3 4 
5 

(high) All 
1 (loser) 8 10 18 33 51 120 
2 25 27 29 28 25 134 
3 41 34 27 20 15 137 
4 42 35 27 20 14 138 
5 (Winner) 18 26 30 30 25 129 
All 134 132 131 131 130 658 

 

 

 

 

 



26	  
	  

Table 2 Value Weighted Monthly Return of Double Sorted Portfolio 

Stocks are independently double sorted into 5*5 portfolios based on their past 12 month return and the average past 
12 month IVOL. IVOL in each month is estimated using daily return within a month relative to ff3 factor model. 
Return examined is the return at month t+1. Stable IVOL firms are 15% firms with the least positive change and 15% 
firms with least negative change in IVOL relative to their past 12 month average within each IVOL quintile 
portfolio. Then half of the above firms with least deviation from their past 3 month average IVOL is selected. The 
sample period is from July 1963 to December 2013. The first row reports the average value weight portfolio return, 
second row reports t-statistics. *, ** and *** indicates 10%, 5% and 1% significance level respectively.  

Panel A: VW return of double sorted portfolio, all firms 

Raw Return, t+1 
All firms   Rank by past 12 month IVOL     Longshort 
Rank by Past 12 month ret   1 (low) 2 3 4 5 (high) 5 -1 
1 (losers) Mean 0.003 0.004 0.003 -0.003 -0.006 -0.009* 
  t 0.838 1.217 0.926 -0.677 -1.324 -1.903 
2 Mean 0.008*** 0.007*** 0.006** 0.005 0.003 -0.006 
  t 3.644 2.663 2.017 1.381 0.655 -1.634 
3 Mean 0.008*** 0.008*** 0.009*** 0.008* 0.006 -0.002 
  t 4.57 3.856 3.277 2.273 1.547 -0.469 
4 Mean 0.01*** 0.01 0.009*** 0.01*** 0.011** 0.001 
  t 5.52 4.664*** 3.412 2.926 2.537 0.234 
5 (Winners) Mean 0.011*** 0.014*** 0.014*** 0.014*** 0.008* -0.003 
  t 4.988 5.753 4.749 3.867 1.831 -1.026 
ALL Mean 0.009*** 0.01*** 0.01*** 0.008** 0.003 -0.006 
  t 5.443 4.413 3.331 2.171 0.644 -1.82* 

 

Table 2 Panel B: VW return of double sorted portfolio, Stable IVOL firms 

Raw Return, t+1 
Stable IVOL firms   Rank by past 12 month IVOL     Longshort 
Rank by Past 12 month ret   1 (low) 2 3 4 5 (high) 5 -1 
1 (losers) Mean 0.002 0.007* 0.004 0 -0.003 -0.004 
  t 0.48 1.666 1.083 -0.043 -0.523 -0.727 
2 Mean 0.006** 0.006** 0.007* 0.01** 0.003 -0.004 
  t 2.459 2.097 1.956 2.287 0.614 -0.864 
3 Mean 0.008*** 0.009*** 0.011*** 0.01** 0.009** 0.002 
  t 4.048 3.553 3.122 2.545 2.048 0.366 
4 Mean 0.01*** 0.013*** 0.012*** 0.012*** 0.007 -0.003 
  t 4.993 5.272 3.755 3.16 1.415 -0.673 
5 (winners) Mean 0.012*** 0.014*** 0.015*** 0.012*** 0.011** -0.001 
  t 4.741 4.89 4.308 2.838 2.117 -0.157 
ALL Mean 0.009*** 0.011*** 0.01*** 0.009** 0.004 -0.005 
  t 5.547 4.63 3.138 2.294 0.97 -1.449 
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Table 3 Abnormal Return of the Long-short Portfolio 

Abnormal return (alpha) respective to CAPM, 3 factor and 4 factor model of the long-short portfolio ( high IVOL – 
low IVOL, 5-1) are reported respectively. Stocks are independently double sorted into 5*5 portfolios based on their 
past 12 month return and the average past 12 month IVOL. IVOL in each month is estimated using daily return 
within a month relative to ff3 factor model. Stable IVOL firms are 15% firms with the least positive change and 15% 
firms with least negative change in IVOL relative to their past 12 month average within each IVOL quintile 
portfolio. Then half of the above firms with least deviation from their past 3 month average IVOL is selected. The 
sample period is from July 1963 to December 2013. t-statistics are in parenthesis. *, ** and *** indicates 10%, 5% 
and 1% significance level respectively.  

 

Alpha Panel A: All Firms  (5-1) Panel B: Stable IVOL firms (5-1) 
Ret rank CAPM 3 factor 4 factor CAPM 3 factor 4 factor 
1 (losers) -0.013*** -0.013*** -0.012*** -0.01* -0.012** -0.006 
  (-2.679) (-2.972) (-2.706) (-1.911) (-2.503) (-1.26) 
2 -0.008*** -0.009*** -0.01*** -0.006 -0.006* -0.006 
  (-2.586) (-3.555) (-3.902) (-1.482) (-1.808) (-1.607) 
3 -0.005 -0.006** -0.006** -0.001 -0.002 -0.003 
  (-1.364) (-2.407) (-2.488) (-0.349) (-0.548) (-0.876) 
4 -0.002 -0.004) -0.002 -0.006 -0.008* -0.004 
  (-0.696) (-1.349) (-0.779) (-1.427) (-1.933) (-1.096) 
5 (winners) -0.007** -0.007*** -0.005** -0.005 -0.005 -0.004 
  (-2.138) (-2.818) (-2.163) (-1.196) (-1.336) (-0.998) 
ALL -0.01*** -0.012*** -0.009*** -0.009*** -0.011*** -0.009*** 
  (-3.337) (-5.981) (-4.758) (-2.887) (-4.741) (-3.81) 
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Table 4 Fama-MacBeth regression of returns on idiosyncratic volatility and firm characteristics 

The table presents the time-series averages of the slopes in cross sectional regressions using the standard Fama and 
MacBeth(1973) methodology. The Dependent Variable Ri,t+1 is the realized stock return of firm i in month t+1. Beta 
is estimated by CAPM model using previous 36 monthly return. Size and book-to-market ratio are defined as 
Fu(2009). R12i,t are the compound gross return during the 12 month period [t-12, t-1] of firm i. Standard errors are 
Newey-West method corrected. t-statistics are in parenthesis. *, ** and *** indicates 10%, 5% and 1% significance 
level respectively.  

𝑅!,!!! = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝛾!,!𝑅12!,! + 𝛾!,!𝑅!,! + 𝜀!" 

 

  
Panel A: All firms 

 
Panel B: Stable IVOL firms 

 
 (1) (2) (3) (4) 
ivol -0.14397*** -0.05577* -0.14924* -0.13429 
  (-4.76) (-1.72) (-1.82) (-1.61) 
beta 0.001319 0.001145 0.001207 0.001128 
  (1.4) 1.15 (1.11) (1.01) 
ln(size) -0.00194** -0.00131*** -0.00169*** -0.00144*** 
  (-4.82) (-3.46) (-4.47) (-3.89) 
ln(B/M) 0.001767*** 0.003009*** 0.001996*** 0.003113*** 
  (2.69) (4.7) (2.56) (4.03) 
R12   0.005259***   0.00736*** 
    (4.13)   (4.85) 
Rt   -0.06135***   -0.06515*** 
    (-14.27)   (-11.89) 
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Table 5: Average number of firms in each double sorted portfolio 

Stocks are independently double sorted into 5*5 portfolios based on their past 12 month return and the average past 
12 month IVOL. IVOL in each month is estimated using daily return within a month relative to ff3 factor model. 
Positive IVOL change firms are firms that are not stable IVOL firms and experience positive changes in ivol in 
month t relative to both their past 12 month average and 3 month average IVOL. Negative IVOL change firms are 
firms that are not stable IVOL firms and experience negative changes in ivol in month t relative to both their past 12 
month average and 3 month average IVOL. The sample period is from July 1963 to December 2013. 

Table 5 Panel A: Positive IVOL Change Firms 

Number of firms 
Positive IVOL Change Firms Rank by Average Past 12 month IVOL 
Rank by past 12 month return 1(low) 2 3 4 5(high) All 
1 (loser) 20 30 54 92 131 327 
2 63 63 63 56 38 283 
3 90 67 50 35 21 263 
4 87 65 48 32 18 250 
5 (Winner) 41 51 54 46 30 222 
All 301 276 269 261 238 1345 

 

Table 5 Panel B: Negative IVOL change firms 

Number of firms 
 Negative IVOL Change Firms Rank by Average Past 12 month IVOL 
Rank by past 12 month return 1(low) 2 3 4 5 (high) All 
1 (loser) 17 27 48 84 135 311 
2 63 72 76 74 62 347 
3 103 90 73 57 42 365 
4 104 95 76 59 43 377 
5 (Winner) 49 73 89 95 101 407 
All 336 357 362 369 383 1807 
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Table 6 Value Weighted Monthly Return of Double Sorted Portfolio 

Stocks are independently double sorted into 5*5 portfolios based on their past 12 month return and the average past 
12 month IVOL. IVOL in each month is estimated using daily return within a month relative to ff3 factor model. 
Return examined is the gross return at month t+1. Positive IVOL change firms are firms that are not stable IVOL 
firms and experience positive changes in ivol in month t relative to both their past 12 month average and 3 month 
average IVOL. Negative IVOL change firms are firms that are not stable IVOL firms and experience negative 
changes in ivol in month t relative to both their past 12 month average and 3 month average IVOL. The sample 
period is from July 1963 to December 2013. The first row reports the average value weight portfolio return, second 
row reports t-statistics. *, ** and *** indicates 10%, 5% and 1% significance level respectively.  

Table 6 Panel A: VW return of double sorted portfolio, Positive IVOL change firms 

Raw Return, t+1 
 Positive IVOL change firms Rank by past 12 month IVOL     Longshort 
Rank by Past 12 month ret   1 (low) 2 3 4 5 (high) 5 -1 
1 (losers) Mean -0.001 0.001 -0.002 -0.008* -0.014 -0.013** 
  t -0.279 0.266 -0.486 -1.86 -2.706 -2.478 
2 Mean 0.006** 0.007*** 0.005 -0.003 -0.004 -0.01*** 
  t 2.55 2.633 1.614 -0.707 -0.92 -2.648 
3 Mean 0.009*** 0.008*** 0.006* 0.005 0.002 -0.007 
  t 4.721 3.546 1.943 1.183 0.46 -1.554 
4 Mean 0.011*** 0.01*** 0.009*** 0.008** 0.002 -0.008 
  t 5.495 4.083 2.716 2.101 0.408 -1.628 
5 Mean 0.013*** 0.015*** 0.012*** 0.012*** -0.001 -0.013*** 
  t 5.101 5.331 3.527 2.863 -0.108 -2.884 
ALL Mean 0.009*** 0.009*** 0.007** 0.003 -0.006 -0.015*** 
  t 5.317 3.896 2.321 0.647 -1.285 -3.752 

Table 6 Panel A: VW return of double sorted portfolio, Negative IVOL change firms 

Raw Return, t+1 
 Negative IVOL change firms Rank by past 12 month IVOL     Longshort 
Rank by Past 12 month 
return   1 (low) 2 3 4 5 (high) 5 -1 
1 (losers) Mean 0.01*** 0.008* 0.008** 0.002 -0.002 -0.011** 
  t 2.75 2.072 2.021 0.57 -0.356 -2.229 
2 Mean 0.009*** 0.01*** 0.007** 0.008** 0.007 -0.003 
  t 4.173 3.643 2.318 2.326 1.424 -0.636 
3 Mean 0.009*** 0.01*** 0.011*** 0.009*** 0.008* -0.001 
  t 4.967 4.079 3.957 2.737 1.814 -0.375 
4 Mean 0.01*** 0.011*** 0.01*** 0.009** 0.015*** 0.005 
  t 5.388 4.796 3.779 2.508 3.578 1.394 
5 Mean 0.011*** 0.016*** 0.015*** 0.017*** 0.01** -0.001 
  t 4.676 6.445 5.267 4.659 2.286 -0.212 
ALL Mean 0.01*** 0.011*** 0.011*** 0.011*** 0.006 -0.004 
  t 5.984 4.989 3.988 3.05 1.375 -1.174 
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Table 7 Abnormal Return of the Long-short Portfolio 

Abnormal return (alpha) respective to CAPM, 3 factor and 4 factor model of the long-short portfolio ( high IVOL – 
low IVOL, 5-1) are reported respectively. Stocks are independently double sorted into 5*5 portfolios based on their 
past 12 month return and the average past 12 month IVOL. IVOL in each month is estimated using daily return 
within a month relative to ff3 factor model.  Positive IVOL change firms are firms that are not stable IVOL firms 
and experience positive changes in ivol in month t relative to both their past 12 month average and 3 month average 
IVOL. Negative IVOL change firms are firms that are not stable IVOL firms and experience negative changes in 
ivol in month t relative to both their past 12 month average and 3 month average IVOL. The sample period is from 
July 1963 to December 2013. t-statistics are in parenthesis. *, ** and *** indicates 10%, 5% and 1% significance 
level respectively.  

 

Alpha 
Panel A 

Positive IVOL change firm  (5-1) 
Panel B  

Negative  IVOL Change firms (5-1) 
Ret rank CAPM 3 factor 4 factor CAPM 3 factor 4 factor 
1 (losers) -0.016*** -0.018*** -0.015*** -0.015*** -0.016*** -0.013*** 
  (-3.164) (-3.63) (-3.082) (-3.392) (-3.877) (-3.101) 
2 -0.012*** -0.013*** -0.014*** -0.006 -0.007** -0.007** 
  (-3.173) (-3.769) (-3.88) (-1.495) (-2.101) (-2.08) 
3 -0.009** -0.011*** -0.012*** -0.005 -0.005* -0.005 
  (-2.101) (-2.787) (-3.107) (-1.269) (-1.748) (-1.442) 
4 -0.011** -0.012*** -0.011** 0.003 0.002 0.002 
  (-2.284) (-2.581) (-2.435) (0.701) (0.678) (0.825) 
5 (winners) -0.016** -0.017*** -0.015*** -0.004 -0.004 -0.003 
  (-3.581) (-4.051) (-3.585) (-1.169) (-1.325) (-1.03) 
ALL -0.019*** -0.022*** -0.017*** -0.008*** -0.01*** -0.008*** 
  (-4.971) (-7.22) (-5.883) (-2.666) (-4.4) (-3.591) 
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Table 8 Fama-MacBeth regression of returns on idiosyncratic volatility and firm characteristics 

The table presents the time-series averages of the slopes in cross sectional regressions using the standard Fama and 
MacBeth(1973) methodology. The Dependent Variable Ri,t+1 is the realized stock return of firm i in month t+1. Beta 
is estimated by CAPM model using previous 36 monthly return. Size and book-to-market ratio are defined as 
Fu(2009). R12i,t are the compound gross return during the 12 month period [t-12, t-1] of firm i. Standard errors are 
Newey-West method corrected. t-statistics are in parenthesis. *, ** and *** indicates 10%, 5% and 1% significance 
level respectively.  

𝑅!,!!! = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝛾!,!𝑅12!,! + 𝛾!,!𝑅!,! + 𝜀!" 

 

  
Panel A 

Positive IVOL Change  firms 
Panel B 

Negative IVOL Change Firms 
 (1) (2) (3) (4) 
ivol -0.16636*** -0.08221** -0.00571 -0.03885 
  (-4.64) (-2.18) (-0.07) (-0.5) 
beta -0.00018 -0.00006 0.001702* 0.001835** 
  (-0.18) (-0.05) (1.95) (2.04) 
ln(size) -0.00224*** -0.00168*** -0.00124*** -0.00084** 
  (-5.47) (-4.28) (-3.11) (-2.18) 
ln(B/M) 0.001283* 0.002602*** 0.002318*** 0.003449*** 
  (1.77) (3.61) (3.48) (5.29) 
R12   0.005411***   0.005702*** 
    (3.22)   (4.36) 
Rt   -0.05452***   -0.0672*** 
    (-11.54)   (-14.06) 
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Table 9 Fama-MacBeth regression of returns on idiosyncratic volatility and firm characteristics 

The table presents the time-series averages of the slopes in cross sectional regressions using the standard Fama and 
MacBeth(1973) methodology. The Dependent Variable Ri,t+6  and Ri,t+12  the realized stock return of firm i at month 
t+6 and t+12 respectively. Beta is estimated by CAPM model using previous 36 monthly return. Size and book-to-
market ratio are defined as Fu(2009). Newey-West t-statistics are in parenthesis. *, ** and *** indicates 10%, 5% 
and 1% significance level respectively.  

Table 9 Panel A: Dependent Variable Ri,t+6 

𝑅!,!!! = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝜀!" 

  All firms 
Stable IVOL 

firms 
Positive IVOL 
Change Firms 

Negative IVOL 
change Firms 

 (1) (2) (3) (4) 

ivol -0.0005 0.1148 -0.0094 0.0200 
  (-0.02) (1.33) (-0.26) (0.26) 
beta 0.0007 -0.0006 0.0006 0.0010 
  0.68 (-0.57) (0.61) (1.01) 
ln(size) -0.0009** -0.0007* -0.0007* -0.0008** 
  (-2.38) (-1.95) (-1.89) (-2.09) 
ln(B/M) 0.0029*** 0.0028*** 0.0029*** 0.0029*** 
  (4.57) (3.36) (4.31) (4.46) 

 

Table 9 Panel B: Dependent Variable Ri,t+12 

𝑅!,!!!" = 𝛼!! + 𝛾!,!𝐼𝑉𝑂𝐿!,! + 𝛾!,!𝑏𝑒𝑡𝑎!,! + 𝛾!,!𝑠𝑖𝑧𝑒!,! + 𝛾!,!𝐵𝑀!,! + 𝜀!" 

  All firms 
Stable IVOL 

firms 
Positive IVOL 
Change Firms 

Negative IVOL 
change Firms 

 (1) (2) (3) (4) 
ivol 0.0300 0.0493 0.0324 0.0659 
  (0.93) (0.57) (0.92) (0.91) 
beta 0.0003 0.0005 -0.0002 0.0005 
  (0.36) (0.54) (-0.24) (0.66) 
ln(size) -0.0008** -0.0009*** -0.0006 -0.0009** 
  (-2.19) (-2.69) (-1.5) (-2.41) 
ln(B/M) 0.0030*** 0.0036*** 0.0028*** 0.0032*** 
  (4.86) (4.8) (4.17) (5.11) 

 

 


