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Idiosyncratic Volatility and Cross-Section of Expected
Returns: Using the Carhart(1997) four-factor model
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(Table 1) Portfolios Sorted by Idiosyncratic Volatility

This table reports the mean values of post-ranking excess returns and characteristics of
quintile portfolios sorted by idiosyncratic volatility, Using daily data over previous 12 months,
idiosyncratic volatilities are estimated relative to the Carhart(1997) four factor model, After that,
stocks are sorted into quintiles based on their idiosyncratic volatility, We rebalance the
portfolios every month and obtain post-ranking returns by the next month excess returns of
each portfolio, RETURN is calculated by averaging the post-ranking returns, Characteristics are
calculated using pre-formation values; BETA reports beta for market portfolio, ME reports the
market capitalization, BM reports book-to-market ratio, and MOM(12,7) reports the cumulative
returns during the previous period from 12 to 7 months, The row “5-1" refers to the difference
in monthly returns between portfolios 5 and 1. The row “4Factor-a” reports risk-adjusted
returns relative to the Carhart(1997) model. Panels A and B report the result for
value-weighted and equal-weighted quintile portfolios, respectively. Newey-West(1987)
t-statistics are reported in parentheses, Sample period is from January 2000 to December 2015,

* # and ** indicate significance at the 10%, 5%, and 1% level, respectively.

RETURN VOL BETA ME BM MOM(12,7)
Panel A: Value—Weighted Portfolios
1 0.31 1.57 0.99 499227 0.90 8.94
2 0.82 2,32 0.94 754.14 1.17 11.48
3 0.96 2,76 0.99 376.87 1.28 16,24
4 0.59 3.31 1.03 279.59 1.48 24.09
5 -0.84 4,72 0.91 152.44 1.87 30.50
5-1 -1.15*
(-2.30)
4Factor-« -0.71
(-1.28)
Panel B: Equal—Weighted Portfolios
1 1.45 1.80 0.50 267.49 2.12 1.45
2 1.33 2.34 0.63 103.48 2.06 3.82
3 1.46 2,78 0.70 66.02 2,03 7.30
4 1.53 3.37 0.71 34.81 2.11 10.55
5 0.21 4.86 0.64 12.61 2.35 18.46
5-1 -1,23%
(-3.24)
4Factor-o -0,98**

(-2.49)
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(Table 3) Fama and MacBeth cross—sectional regressions : Individual Level

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly excess returns on IVOL, MOM(12,2), MOM(12,7), MOM(6,2),
BETA, InME, InBM, TURN, ILLIQ, PRET1, Robust Newey-West(1987) t-statistics are reported in
parentheses. Sample period is from January 2000 to December 2015, *, ** and ** indicate

significance at the 10%, 5%, and 1% level, respectively.

(1) (2 ©)) (4) (5) (6)

IVOL 0.460"% 0,694 -0.812%*  -0.773"*  -0.689"*  -0.421**
(-3.43) (-5.46) (-6.39) (-6.20) (-5.36) (-3.77)
MOM(12,2) 0.009"**
(4.09)
MOM(12,7) 0.011% 0.010"**
(5.28) (5.14)
MOM(6,2) 0.003
(0.78)
BETA 0754 0,758 0754 0735 0,790
(3.28) (3.42) (3.30) (3.35) (3.34)
InME 0,497 05027 -0.540%*  -0,514"* 0,517
(-3.63) (-4.60) (-3.98) (-3.86) (-3.96)
InBM 0.483™* 0332 0431™* 0457 0402

(3.04) (2.21) (2.84) (2.93) (2.77)



TURN -1.328%
(-5.54)
ILLIQ 0.005
(0.70)
PRET1 -0.002
(-0.31)
Adj, R’ 0,022 0.047 0.056 0.051 0.053 0.068
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(Table 4) Fama and MacBeth cross—sectional regressions : Portfolio Level

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly portfolio excess returns on IVOL, MOM(12,2), MOM(12,7),
MOM(6,2), BETA, InME, InBM, TURN, ILLIQ, PRET1, Robust Newey-West(1987) t-statistics are
reported in parentheses. Panel A and Panel B report value-weighted and equal-weighted
quintile portfolios, respectively. Quintile portfolios are rebalanced every month. Sample period
is from January 2000 to December 2015, *, ** and *** indicate significance at the 10%, 5%, and

1% level, respectively.

(1) (2) 3) (4) (5) (6)
Panel A: Value—Weighted Portfolios
IVOL S0.742% 21221 1 475" -1.413% -1 151% -0.493
(-5.28) (-5.81) (-5.80) (-5.80) (-4.81) (-1.54)
MOM(12,2) 0.014*
(1.97)
MOM(12,7) 0.019 0.019
(1.52) (1.60)
MOM(6,2) 0.002
0.27)
BETA 0.672 0.470 0.454 0.455 0.305
(1.38) (1.04) 0.97) (0.94) 0.72)
InME -0.311** -0.3425%  -0),340%* -0.308** -0.232
(-2.47) (-2.0D) (-2.73) (-2.34) (-1.49)
InBM 0,925%= 0.711* 0.932%** 0.783* 1,005
(2.72) (2.25) (2.62) (2.27) (3.31)
TURN -3,662%*
(-2.55)
ILLIQ -0.364
(-0.96)
PRET1 0.010
(0.44)
Adj, R? 0.107 0.215 0.270 0.249 0.257 0.324
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Panel B: Equal—Weighted Portfolios

IVOL -0.435"%  -0,790"*  -0,8027*  -0.911**  -0.883**  -0,397
(-3.23) (-4.30) (-3.85) (-4.49) (-4.65) (-1.41)
MOM(12,2) 0.002
(0.32)
MOM(12,7) 0.013 0.021*
(1.33) (1.95)
MOM(6,2) 0.019
(1.61)
BETA 1.406" 1.351% 1.441% 1659 0.839
(2.44) (2.20) (2.25) (2.68) (1.32)
InME 0.678* L0758 -0.856**  -0.745"*  -0.760**
(-3.67) (-3.76) (-5.08) (-3.56) (-3.42)
InBM 0.559 -0.012 0.261 0.341 -0.167
(1.34) (-0.03) (0.62) 0.79) (-0.45)
TURN -2,533"
(-3.55)
ILLIQ -0.013
(-0.45)
PRET1 0,024
(0.76)
Adj, R 0.219 0.289 0.314 0.305 0.321 0.367
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(Table 5) Fama and MacBeth cross—sectional regressions : Individual Level within
Quintile Portfolio sorted by Idiosyncratic Volatility

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly excess returns on IVOL, MOM(12,2), MOM(12,7), MOM(6,2),
BETA, InME, InBM, TURN, ILLIQ, PRET1, Panel A and Panel B report the coefficients for model
(1) and model (6), respectively, Robust Newey-West(1987) t-statistics are reported in
parentheses, Sample period is from January 2000 to December 2015, *, **, and ** indicate

significance at the 10%, 5%, and 1% level, respectively.

1 2 3 4 5
Panel A: Model (1)
IVOL 0.489 -0.786 0.680 0.442 -1,168**
(1.51) (-1.38) 1.27) (0.88) (-4.07)
Adj. R? 0.005 0.001 0.001 0.002 0.021
Panel B: Model (6)
IVOL 0.303 -0.886* 0.219 0.038 -0,967#

(0.74) (-1.84) (0.39) (0.07) (-3.25)
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MOM(12,7) 0,018 0.019*+ 0.021%+ 0.016%* 0.011%*
(2.98) (3.49) (5.19) (3.60) (2.74)

BETA 0.459* 0.612* 0.620%* 0.565* 1.044%+
(1.74) (2.28) (2.11) (2.08) (2.67)

InME -0.319%* -0.313* -0,487%% -0.825%* -1,617%
(-3.00) (-1.90) (-2.67) (-3.40) (-5.95)

InBM 0.543"" 0.268 0.245 0.386 0.483*
(2.77) (0.88) (1.62) (2.22) (2.58)

TURN 2.699 -0.732 -0.198 -1.143* -1.281%
(1.01) (-0.60) (-0.24) (-2.25) (-4.37)
ILLIQ -0.010 -0.028 0.024 0.070 -0.038
(-0.58) (-1.18) (0.74) (1.17) (-1.08)
PRET1 0.021 0.026* -0.004 0.011 -0.004
(1.54) (1.90) (-0.49) (1.08) (-0.44)
Adj, R 0.082 0.071 0.067 0.065 0.072
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(Table 6) Fama and MacBeth cross—sectional regressions : Individual Level within
Quintile Portfolio sorted by Firm Size

This table reports the average coefficients from the Fama and MacBeth(1973) cross-sectional
regressions, We regress monthly excess returns on IVOL, MOM(12,2), MOM(12,7), MOM(6,2),
BETA, InME, InBM, TURN, ILLIQ, PRET1, Robust Newey-West(1987) t-statistics are reported in
parentheses, Panel A and Panel B report the coefficients for model (1) and model (6),
respectively. Sample period is from January 2000 to December 2015, *, ** and *** indicate
significance at the 10%, 5%, and 1% level, respectively.

1 2 3 4 5
Panel A: Model (1)

IVOL 0,473 -0,570% -0.865* -1,403* -0.047
(-2.59) (-2.85) (-6.006) (-7.73) (-0.20)

Adj. R 0.027 0.028 0.038 0.040 0.031

Panel B: Model (6)

IVOL -0.500% -0.140 -0,508%* -1,040% -0.252
(-2.78) (-0.78) (-3.79) (-4.06) (-1.31)

MOM(12,7) 0.017% 0.015 0.007** 0,019 0.016*
(2.67) (3.39) (2.19) (4.44) (3.15)

BETA 0.973* 0.870* 0.710% 0.714* 0.389
(1.71) (2.34) (2.60) (2.08) (1.57)

InME -3,123% -0.586 -1.475* 0,737+ 0,279
(-5.60) (-1.11) (-2.05) (-2.45) (-3.07)

InBM 0.234 1.038%* 0.322 0.239 0.411*
0.97) (4.34) (1.48) (0.86) (1.93)

TURN -1.528%* -1,209%* -1,549%+ -1,705 -0.363
(-3.03) (-3.12) (-4.07) (-2.063) (-0.26)

ILLIQ -0.012 -0.002 -0.044* -0.013 -0.509
(-0.72) (-0.08) (-1.95) (-0.29) (-0.41)

PRET1 0.006 -0.013 0.011 -0.002 0.020**
(0.44) (-1.60) (0.89) (-0.20) (1.99)

Adj. R? 0.089 0.098 0.105 0.110 0.133
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Abstract

We examine the effect of idiosyncratic volatility on expected returns
using daily data for common stocks listed on Korean Stock Exchange
for the period of January 2000 to December 2015. In particular, we
estimate idiosyncratic volatility based on the Carhart(1997) four-factor
model in order to control for momentum, a systematic risk for the
post-2000 period. Methodology and main findings are as follows. First,
although the value-weighted average return differential between the
lowest and highest idiosyncratic volatility portfolios is approximately -
1.15% per month, the risk-adjusted return is approximately -0.71% per
month yet statistically insignificant. Second, we conduct a double-sort
portfolio analysis to control for potential effects of firm characteristics.
After controlling for turnover, the trading strategy yields -0.86% per
month on average, but risk-adjusted return decreases to -0.43%
insignificant. Finally, we run Fama and MacBeth(1973) regressions to
control for various firm characteristics at the portfolio level. While
Idiosyncratic volatility account for the cross-section of returns on
idiosyncratic volatility sorts, it becomes insignificant when controlling for
turnover. Our findings suggest that there is no robust evidence of a
negative relation between idiosyncratic volatility relative to the
Carhart(1997) four-factor model and expected returns and that the
relationship highly relies on liquidity.

* Key words: Idiosyncratic Risk, Idiosyncratic Volatility, Four-Factor
Model, Momentum Effect, Anomaly



