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FINANCIAL ECONOMICS | RESEARCH ARTICLE

The role of reference-dependent preferences in 
the idiosyncratic volatility puzzle: Evidence from 
Korea
Lê Thị Minh Hằng1, Hoang Van Hai1 and Nguyen Truong Son1*

Abstract:  In this paper, the role of the reference-dependent preference in the 
relationship between idiosyncratic volatility and future return was investigated in 
the Korean stock market from July 1990 to June 2018. The capital gains overhang 
was used as a reference point for a definition of the loss and gains domain. As 
a consequence, the negative idiosyncratic volatility-return relationship is driven by 
unrealized capital losses. In addition, this negative relation disappears in the 
unrealized capital gains domain, suggesting the important role of the reference- 
dependent preference in the idiosyncratic volatility puzzle interpretation. These 
findings are robust to control for several factors, such as market beta, return 
reversal variable, momentum, and liquidity.

Subjects: Econometrics; Finance; Investment & Securities  

Keywords: reference-dependent preferences; capital gains overhang; idiosyncratic 
volatility; expected idiosyncratic risk; Korean stock market
JEL classification: G10; G11; G40; G41

1. Introduction
From the traditional view based on the Capital Asset Pricing Model—CAPM, the idiosyncratic volatility 
premium is not priced in the risk-return trade-off relation. Based on the first standard study on risk- 
averse investors, relationship between risk and return in asset pricing is positive (Merton, 1987). In 
other words, the more risk portfolios investors hold, the more compensated risk premiums they would 
be. Thus, a significantly negative relationship between idiosyncratic risk (IVOL) and future returns 
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using daily stocks data were considered to be anomalous and named as “IVOL puzzle” (Ang et al., 
2006). In addition, Ang et al. (2009) pointed out that the available asset pricing model cannot explain 
a high demand of the high-idiosyncratic-volatility stocks, causing these stocks to have the low 
expected returns. Hence, investors are more likely to be risk-seeking investors when they invest in 
high idiosyncratic volatility stocks. This suggestion is supported by Wang et al. (2017), indicating that 
reference-dependent preference is the most promising explanation for risk-return relation. In more 
details, the risk-return relation is positive and negative among firms in which investors face prior 
gains and losses, respectively. Thus, we posit that the risk attitude or behaviour of investors is the key 
element to understand the sign of the risk-return trade-off.

To describe the decision-making under the risk of investors, Tversky and Kahneman (1979) and 
Tversky and Kahneman (1992) provided the prospect theory, arguing that investors are risk-averse 
and risk-seeking for the gain and losses domains, respectively. This view is supported by Thaler and 
Johnson (1990) indicating that after a gain on a prior gamble, people are more risk-seeking than 
usual, while after a prior loss, they become more risk-averse. Furthermore, Barberis et al. (2001) 
and Barberis and Huang (2008) demonstrated that the referent point, as used in the prospect 
theory, plays an important role to understand the relationship between risk and return. In relation 
to the importance of reference point determination in empirical test, Tversky and Kahneman 
(1979) pointed out that investors define the gains or losses depending on their situation or 
expectation point. The shift of the reference point will happen when the investors find a position 
for the positive return. The reference point could also be defined by various standards in different 
empirical tests, such as purchase price, risk-free rate, market index, and return index (Tversky & 
Kahneman, 1979). Furthermore, the reference point can also be defined for each stock or each 
entire portfolio (Barberis, 2013).

The methods to measure the reference point for individual stocks were reported in several 
previous empirical studies. For instance, Grinblatt and Han (2005) employed the individual stock 
prices overall past periods and weighted them by the probability of being traded. Frazzini (2006) 
computed a weighted average reference price using the time series of net purchases as their cost 
basis of each stock. The reference point for the portfolio has been used in other previous studies. 
For example, set the reference point based on the acquisition cost of the portfolio was set using 
the first-in-first-out (FIFO) inventory accounting method (Kaustia, 2010). Additionally, Barberis and 
Xiong (2009) and Hens and Vlcek (2011) preferred to choose the reference point in relative to the 
optimum portfolio.

Based on the foregoing finding discussion, in this study, the difference in the risk attitude of 
investors was hypothesized as the important explanation for the negative relationship between 
IVOL and future stock returns. In particular, this study investigates the concentration of this 
negative relationship in stocks with unrealized capital losses. Based on the reference points, the 
unrealized capital gains (UCG) and unrealized capital losses (UCL) were defined. Hence, the capital 
gains overhang (CGO) measure was utilized as the reference point for the determination of the 
unrealized gains and losses following Grinblatt and Han (2005) and Hur et al. (2010).

From the empirical test, the negative relationship between idiosyncratic volatility and subse-
quent returns, documented by Ang et al. (2006) and Fu (2009), was first confirmed in this study. 
This finding is also consistent with the prior empirical demonstrating the exist of IVOL in the 
Korean stock market. In addition, this study also confirms the weighting schemes used to form the 
average portfolio return play an important role in determining the existence of IVOL and future 
returns in the IVOL measure. Next, to demonstrate the unrealized capital losses as the critical 
element driving the negative relation between IVOL and future returns, the quintile portfolios 
sorted by IVOL was constructed. Additionally, the results were compared to various weighting 
schemes based on the UCL and UCG subgroups was performed. The stocks having negative CGO 
(CGO < 0) and positive CGO (CGO > 0) value were labelled as the UCL and UCG, respectively. Then, at 
the end of each month, the UCL and UCG were classified into two groups, including the UCL1, UCL2, 
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and UCG1, UCG2, respectively, based on their median values. As a result, the negative relationship 
between the IVOL and future return exists only in the UCL groups, meaning that this negative 
relation is driven by the unrealized capital loss. This result can imply that investors have a greater 
tendency to hold their loss stocks in their loss domain. The other studies Barberis and Xiong (2009), 
Hens and Vlcek (2011), and Henderson (2012) also support this view.

From the previous empirical results, the holding trend of investors regarding loss stock within 
high volatility were interpreted. According to Lakonishok and Smidt (1986), and Odean (1998), 
investors might continue to hold the stocks when the price goes down because they believe their 
information is not yet incorporated into the price. In addition, investors might also desist from 
selling their loss stocks because of the trading costs (Harris, 1988). The skewness was regarded as 
a well documented to proxy for upside potential expectation of investors, and the negative 
between expected idiosyncratic skewness and future return was mentioned by Boyer et al. 
(2010). Moreover, Bali et al. (2011) utilized the max return in the previous month to proxy for 
the positive skewness stocks and found a negative relation with the future return. Recently, 
Ingersoll and Jin (2013) showed that investors have high demand for the high volatility stocks 
because of their opportunities for future benefits. On the other hand, Wang et al. (2017) provided 
that the negative and positive relationships between risk and return were strongly expressed 
among firms where investors face prior losses and gains, respectively.

As a robustness test of the above results, the relationship between the IVOL and future return of 
four CGO sub-groups was examined in this study after controlling the return reversal factor. The 
result revealed that the negative between IVOL and future return were more concentrated in the 
UCL1 groups within or without reversal factor controlled in all months and non-January data. This 
finding is also consistent with the cross-section regression using Fama and MacBeth (1973) after 
controlling for several critical variables, such as size, book-to-market, short-term momentum, 
return reversals, and liquidity. Furthermore, the UCL1 subgroup had the largest negative difference 
between the high and low IVOL. The corresponding alphas formed on the Fama and French (1993) 
are also larger in the UCL1 relative to the other subgroups. These findings confirm those men-
tioned above. Additionally, the same results were also obtained when computing the difference 
between the IVOL of the largest negative value of CGO (UCL1) and the IVOL of the largest positive 
value (UCG2). It implies that this result was not affected by the extreme IVOL value in the UCL 
subgroup.

This study has three contributions to the literature of capital gains overhang (CGO) and the IVOL 
context. The first contribution is to interpret the effect of CGO value on the relationship between 
IVOL and future stock return. The second contribution is to use an alternative estimating idiosyn-
cratic volatility to test the sign of the negative relationship between IVOL (RIVOL documented by 
Ang et al., 2006 or EIVOL documented by Fu, 2009) and the future returns. The third contribution is 
to understand whether the negative relation between idiosyncratic volatility and future return is 
driven by the CGO levels, especially the negative CGO as loss domain.

The remainder of this study is organized into three sections. The discussion on data and variable 
construction of the IVOL measure and control variables, as well as various methodologies utilized 
for the analysis is presented in Section 2. The main results are reported and discussed in Section 3. 
The conclusion is provided in Section 4.

2. Data and methodology
Regarding the samples, the daily and monthly data are the listed and delisted stocks in the Korea 
Composite Stock Price Index (KOSPI), obtained from DataGuide’s database, from July 1990 to 
June 2018. Two kinds of IVOL measures, including realized idiosyncratic volatility by Ang et al. 
(2006) as RIVOL and expected idiosyncratic volatility by Fu (2009) as EIVOL, were utilized. 
According to Ang et al. (2006), the daily idiosyncratic volatility is the standard deviation of the 
residuals from the regression based on the Fama and French (1993). In addition, the monthly 
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idiosyncratic volatility (IVOL) is obtained by multiplying the daily volatility by the square root of the 
trading day number in a month. These variables are also described in the following equations: 

ri;t � rf ¼ β0 þ β1MKTt þ β2SMBt þ β3HMLt þ εi;t (1a)  

RIVOL ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

Varðεi;tÞ
q

�
ffiffiffiffiffiffi
DT

p
(1b) 

where ri;t is the raw return of firm i in the day t. rf is the daily risk-free rate of return. MKTt denotes 
the excess market return of KOSPI index in the Korean stock market. Especially, stocks having 
a small number of observations (i.e., below 15) every month were excluded. Thus, the final sample 
contained 250,658 firm-month observations.

Next, the second IVOL was measured following Fu (2009). The Fama and French (1993) three- 
factor model was estimated with an error term following an EGARCH(p,q) process using monthly 
stock returns. This measure can be written as shown below: 

ri;t � rf ¼ β0 þ β1MKTt þ β2SMBt þ β3HMLt þ εi;t where εi;t,N 0; σ2
it

� �
(2a)  
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p

l¼1
bi;llnσ2

i;t� 1 þ ∑
q

k¼1
ci;k θ

εi;t� k

σi;t� k

� �

þ γ
εi;t� k

σi;t� k

�
�
�
�

�
�
�
� �

2
π

� �1
2

" #( )

(2b)  

EIVOL ¼
ffiffiffiffiffi

σ2
it

q

(2c) 

All nine combinations of p = (1,2,3) and q = (1,2,3) were computed in this study and the model 
converging and minimizing the Aikake Information Criteria was selected. The estimate of condi-
tional idiosyncratic volatility for month t was used as the estimate of idiosyncratic volatility. This 
expected idiosyncratic volatility measure was called as EIVOL.

Following the methodology employed in Grinblatt and Han (2005) and Hur et al. (2010), the 
capital gains overhang (CGO) variable was computed using the daily returns. The CGO of stock 
i represents the percentage deviation of the price of stock i from its present reference price, which 
was assumed to be the market’s aggregate cost basis for the stock. Particularly, for each stock i at 
the end of each month t, the CGOi,t is defined as: 

CGOi;t¼
Pi;t� RPi;t
� �

Pi;t
(3a) 

where Pi,t is the price of stock i at the end of month t, and RPi,t represents the reference price for 
each stock i at the end of month t. The reference price, RPi,t, is estimated as follows: 

RPi;t¼
1
k

∑
T

n¼1
Vi;t� n

Yn� 1

τ¼1
1� Vi;t� nþτ
� �

 !

Pi;t� n (3b) 

where Vi,t is the turnover of stock i in day t (daily share trading volume divided by the number of 
outstanding shares). T is the 250 trading days. Pi,t−n is the price of security i on day t − n. The term 
in the parentheses multiplying by the Pi,t−n denotes a weight reflecting the probability, that the 
shares purchased on date t − n have not been traded because the probability was regarded as 
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a function of the turnover from t − n to t − 1. The k is a constant that making the weights sum up to 
one. A minimum observation in this study was 250 trading days. To avoid the microstructure 
effect, lag 10 days for both market price and reference price was used following An et al. (2017).

Regarding the empirical tests, firstly, the effect of CGO on the relation between IVOL (RIVOL, 
EIVOL) and future return were verified based on the portfolios sort. To control for multiple 
explanatory variables, the monthly firm-level Fama and MacBeth (1973) cross-sectional regres-
sions and the time series test following Fama and French (1993) were employed. Next, the stocks 
were divided into many sub-groups based on the CGO value of every month to illustrate that 
extreme loss group drives the negative of IVOL and future return. In particular, the stocks having 
negative and positive CGO value were regarded as the UCL and UCG, respectively. Then, at the end 
of each month, the UCL and UCG group were separated into UCL1, UCL2 and UCG1, UCG2 
subgroups, respectively, based on their median values. In addition, the seasonality check relative 
to the effects of CGO on the IVOL and future return in the Korean market was also examined.

Moreover, the cross-sectional pricing of idiosyncratic volatility was examined using data of all 
months (i.e., January to December) and January-excluded months. This study examined the RIVOL 
through EIVOL in relation to the expected returns to the idiosyncratic volatility while controlling for 
several known pricing factors. The Fama and MacBeth (1973) procedure was applied to estimate 
the cross-sectional impact of different volatility measures following the below regression: 

ri;tþ1¼β0þβIVtIVOLi;tþβXtXi;tþεi;tþ1 (4) 

where ri,t+1 is the excess return of firm i in month t + 1, IVOLi,t denotes the idiosyncratic volatility 
measures (RIVOL and EIVOL). Xi,t is a vector of control variables specific to firm I and can be 
calculated as follows: Xi,t = [Beta, Logme, Logbm, Ret27, Ret1, Lturn, CGO, IVOL_CGO]. Market beta 
—Beta, size—Logme, book to market ratio—Logbm, the short-term momentum—Ret27, the return 
reversal factor—Ret1, liquidity factor—Lturn, capital gains overhang—CGO, the interaction term 
between CGO and IVOL measure (RIVOL and EIVOL)—IVOL_CGO include: RIVOL_CGO = RIVOL*CGO; 
EIVOL_CGO = EIVOL*CGO)

Then, the time-series regressions with the H–L portfolios were predicted. The returns of the H–L 
portfolios, measured relative to either the RIVOL or the EIVOL were regressed to the market return 
(MKT), size (SMB), book-to-market (HML), momentum (UMD), winner minus loser in past one-month 
return (WML), and capital gain overhang (CGO) following the below equation: 

H � Lð Þt¼ αþβ1Xtþβ2CGOtþεt (5) 

where H–L is the return on the H–L portfolio of month t, pertaining to either the RIVOL or EIVOL. Xt 

is a vector of control variables at time t. In time-series analysis, the first control variable group is 
Xt = [MKT, SMB, HML, UMD] and the second one is Xt = [MKT, SMB, HML, UMD, WML].

The CGO group was classified into four sub-groups, namely UCL1, UCL2, UCG1, and UCG2, for the 
examination of the time-series regressions of each CGO group. Then, the value-weighted (VW) and 
equal-weighted (EW) returns of the quintile portfolios in each month were shaped from July 1990 
to June 2018 by sorting the KOSPI stocks based on the IVOL measures. This step is described in the 
equations below. 

H � � � Lð Þt¼ αþβMKTMKTtþβSMBSMBtþβHMLHMLtþβUMDUMDtþet (6)  

H � � � Lð Þt¼ αþβMKTMKTtþβSMBSMBtþβHMLHMLtþβUMDUMDtþβWMLWMLt� 1þet (7) 
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The dependent variable was defined as a difference between the highest and lowest idiosyn-
cratic volatility portfolios (H–L portfolios) in each CGO sub-group. Additionally, the independent 
variables include the excess market return (MKT), Size (SMB), book to market (HML) following Fama 
and French (1993), the momentum factor (UMD) following Carhart (1997), and the reversal factor 
(WML) following Huang et al. (2010).

3. Result and discussion

3.1. Idiosyncratic volatility and stock returns
In this section, the relation between IVOL (RIVOL, EIVOL) and future return in the Korean stock 
market was examined by conducting the portfolio-level analysis from July 1990 to June 2018. 
Table 1 shows results of the value-weighted (VW) and equal-weighted (EW) raw returns on 
portfolios, sorted based on the idiosyncratic volatility measures (RIVOL and EIVOL). The zero- 
investment portfolio and FF3 alpha results can be seen in the last two rows of Table 1. The 
Newey and West (1987), adjusting t-statistic, are reported in parentheses.

The existence of IVOL in the Korean stock market was verified after controlling for different IVOL 
measures and weighting schemes portfolios return. As shown in the H-L row of Table 1, when 
crossing from the left to the right side, the values were all negative, sorted on RIVOL with 
a significance at 1% level within the portfolio returns, and sorted on EIVOL with at least 5% 
level within the portfolio returns. These traits were also found for the results of alpha return based 
on the FF3 alpha model in both of RIVOL and EVIOL. For example, the difference in RIVOL VW (EW) 
portfolio return was −0.0224 (−0.0289) with a t-statistic of −4.11 (−6.62), and the difference in 
EIVOL VW (EW) portfolio return was −0.0078 (−0.0169) with a t-statistic of −2.34 (−7.02). The same 
phenomenon was also found in the risk-adjusted returns based on the RIVOL and EVIOL.

Moreover, the magnitude of zero portfolios and FF3 alpha in the equal weight returns was higher 
than those in the value weight returns, which could be influenced by small firms. The possible 
explanations could be that the negative IVOL puzzle focused on individual investors (Chichernea 
et al., 2019). This suggestion is consistent with the emerging stock market structure where 
individual investors are dominant.

Table 1. Idiosyncratic Volatility and Stock Returns
Realized idiosyncratic 

volatility (RIVOL)
Expected idiosyncratic 

volatility (EIVOL)

VW EW VW EW
1 (Low) −0.0013 0.0035 −0.0017 −0.0008

2 −0.0010 0.0036 0.0000 −0.0002

3 −0.0030 0.0026 −0.0023 −0.0026

4 −0.0043 −0.0021 −0.0006 −0.0033

5 (High) −0.0237 −0.0254 −0.0094 −0.0177

H-L −0.0224*** 
(−4.11)

−0.0289*** 
(−6.62)

−0.0078** 
(−2.34)

−0.0169*** 
(−7.02)

FF3 
alpha

−0.0190*** 
(−3.97)

−0.0252*** 
(−6.68)

−0.0059* 
(−1.85)

−0.0148*** 
(−6.82)

For each month, value-weighted and equal-weighted quintile portfolios are formed from July 1990 to June 2018 by 
sorting the stocks based on the Realized Idiosyncratic Risk (RIVOL), as used by Ang et al. (2006), and Expected 
Idiosyncratic Risk (EIVOL), as used by Fu (2009). Portfolio 1 (Low) is the lowest idiosyncratic volatility stock, and 
Portfolio 5 (High) is the highest idiosyncratic volatility stock. The last row H-L is the difference in monthly return 
between the high and low IVOL portfolios. The t-statistics, using Newey and West (1987) method, are reported in 
parentheses. 
* Significant at the 10% level; ** Significant at the 5% level; ** Significant at the 1% level. 
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In general, these findings suggest that the alternative idiosyncratic volatility measures and the 
weighting schemes of portfolio play the important roles in the relationship between idiosyncratic 
volatility and future return in the Korean stock market. This finding is in line with Peterson and 
Smedema (2011), and Nartea et al. (2014).

3.2. Capital gains overhang and risk-return relationship
This section demonstrates the effect of the unrealized capital loss (UCL) on the relationship 
between IVOL and future return. To construct Table 2, the CGO values were classified into four 
subgroups, including UCL1, UCL2, UCG1, and UCG2. The quintile VW and EW portfolio returns were 
then shaped based on the RIVOL (in Panel A) and EVIOL (in Panel B) for each of four subgroups (i.e., 
UCL1, UCL2, UCG1, and UCG2). In this study, the H-L was regarded as the difference between the 
highest and lowest IVOL portfolio returns. Moreover, the time series alphas for H-L portfolios 
returns based on Fama and French (1993) model is shown in the last row of Table 2. To control 
the effect of the extreme value of IVOL, the difference between UCL1 and UCG2 portfolios return 
(UCL1-UCG2) were analysed and the results are shown in Table 2.

As seen in Panel A showing the VW and EW portfolio returns sorted on RIVOL, a significantly 
negative H-L portfolio returns was only found in the UCL sub-groups. This result implies that the 
negative difference between the highest and lowest idiosyncratic volatility portfolio is driven by the 
unrealized capital loss (UCL). In detail, for the VW portfolio returns, the H-L portfolios return value 
in the UCL1 was negative (−0.0742) and statistically significant at 1% level (t-statistic = −6.36). 
Regarding the UCL2 sub-groups, the H-L portfolios return value was negative (−0.0227) and 
statistics significant at 1% level (t-statistic = −3.84). However, the H-L portfolios returns value in 
the UCG1 was positive (0.0009) and insignificant (t-statistic = 1.23), whereas that in the UCG2 was 
positive (0.0378) and statistics significant (t-statistic = 4.46). For results of the time series alpha, as 
shown in the last row of Panel A, there was a monotonical increase of the alpha value from the 
negative alpha (the coefficient value was −0.0740, with t-statistic = −6.49) in the UCL1 sub-group 
to the positive alpha (the coefficient value was 0.0399, with t-statistic = 4.41) in the UCG2 sub- 
group of the VW portfolio returns.

As shown in the column UCL1-UCG2, the difference in the H-L portfolio return between the UCL1 
and UCG2 values was significantly negative (the coefficient value was −0.1120, t-statistic = −7.67). 
Within the time series alpha based on Fama and French (1993) model, the difference between the 
UCL1 and UCG2 values was also significantly negative (the coefficient value was −0.1140, t-sta-
tistic = −7.26). Thus, these results imply that the negative relationship between the highest IVOL 
and the lowest portfolio return in each of the four sub-groups did not affect the extreme value. 
Moreover, the magnitude of the return values regarding four subgroups was in an order of UCL1 
< UCL2 < UCG1 < UCG2. The same results for EW portfolio returns were also observed.

The Panel B presents the results of VW and EW portfolio returns sorted on the EIVOL. The same 
results as in Panel A were also found in the VW and EW portfolio returns for four subgroups (i.e., 
UCL1, UCL2, UCG1, and UCG2). However, the IVOL puzzle for the VW portfolio return sorted on the 
EIVOL were not found.

Finally, the most striking result emerging from the data in Panel A and Panel B is that the 
relationship between the IVOL (RIVOL and EIVOL) and future returns are driven by the unrealized 
capital loss (UCL), especially the UCL1 sub-group. In addition, the IVOL effect in the unrealized 
capital gain (UCG) was not found.

3.3. Fama-MacBeth cross-sectional regressions
Turning to the results in Table 3, the relationships between IVOL (RIVOL and EIVOL) and future 
returns were regarded to be driven by the unrealized capital loss (UCL), especially the UCL1 sub- 
group. Hence, this raises a question that whether the CGO plays an important to solve the IVOL 
puzzle in the Korean market. This question was examined by utilizing two main kinds of methods, 

Minh Hằng et al., Cogent Economics & Finance (2020), 8: 1838686                                                                                                                                   
https://doi.org/10.1080/23322039.2020.1838686                                                                                                                                                       

Page 7 of 15



Ta
bl

e 
2.

 C
ap

ita
l g

ai
ns

 o
ve

rh
an

g 
in

 t
he

 r
el

at
io

n 
be

tw
ee

n 
IV

OL
 a

nd
 fu

tu
re

 r
et

ur
ns

Pa
ne

l A
: R

ea
liz

ed
 I

di
os

yn
cr

at
ic

 R
is

k 
(R

IV
OL

)
VW

 p
or

tf
ol

io
s 

re
tu

rn
s

EW
 p

or
tf

ol
io

s 
re

tu
rn

s

U
CL

U
CG

U
CL

1-
U

CG
2

U
CL

U
CG

U
CL

1-
U

CG
2

U
CL

1
U

CL
2

U
CG

1
U

CG
2

U
CL

1
U

CL
2

CG
1

CG
2

1 
(L

ow
)

−0
.0

67
6

−0
.0

10
2

0.
03

10
0.

07
99

−0
.0

58
7

0.
00

15
0.

04
26

0.
10

94

2
−0

.0
76

6
−0

.0
18

4
0.

02
70

0.
08

48
−0

.0
68

3
−0

.0
03

3
0.

04
53

0.
11

11

3
−0

.0
84

4
−0

.0
20

7
0.

02
72

0.
09

76
−0

.0
80

3
−0

.0
05

2
0.

04
47

0.
12

34

4
−0

.1
07

2
−0

.0
30

1
0.

01
86

0.
10

82
−0

.0
97

8
−0

.0
17

8
0.

04
00

0.
13

36

5 
(H

ig
h)

−0
.1

41
2

−0
.0

32
8

0.
03

19
0.

11
41

−0
.1

40
8

−0
.0

23
4

0.
05

22
0.

16
23

H
-L

−0
.0

74
2*

**
 

(−
6.

36
)

−0
.0

22
7*

**
 

(−
3.

84
)

0.
00

09
 

(0
.1

2)
0.

03
78

**
* 

(4
.4

6)
−0

.1
12

0*
**

 
(−

7.
67

)
−0

.0
82

5*
**

 
(−

8.
54

)
−0

.0
24

9*
**

 
(−

6.
11

)
0.

00
96

* 
(1

.7
2)

0.
05

61
**

* 
(6

.1
3)

−0
.1

38
6*

**
 

(−
10

.5
7)

FF
3 

al
ph

a
−0

.0
74

0*
**

 
(−

6.
49

)
−0

.0
20

2*
**

 
(−

3.
28

)
0.

00
16

 
(0

.2
1)

0.
03

99
**

* 
(4

.4
1)

−0
.1

14
0*

**
 

(−
7.

26
)

−0
.0

80
8*

**
 

(−
8.

77
)

−0
.0

23
0*

**
 

(−
5.

23
)

0.
00

97
 

(1
.5

3)
0.

05
75

**
* 

(6
.0

7)
−0

.1
38

3*
**

 
(−

10
.0

6)

Pa
ne

l B
: E

xp
ec

te
d 

Id
io

sy
nc

ra
tic

 R
is

k 
(E

IV
O

L)

VW
 p

or
tf

ol
io

s 
re

tu
rn

s
EW

 p
or

tf
ol

io
s 

re
tu

rn
s

U
CL

U
CG

U
CL

1-
U

CG
2

U
CL

U
CG

U
CL

1-
 

U
CG

2
U

CL
1

U
CL

2
U

CG
1

U
CG

2
U

CL
1

U
CL

2
U

CG
1

U
CG

2

1 
(L

ow
)

−0
.0

93
6

−0
.0

21
3

0.
02

82
0.

09
10

−0
.0

88
6

−0
.0

14
5

0.
04

25
0.

11
42

2
−0

.0
82

0
−0

.0
17

4
0.

02
11

0.
08

93
−0

.0
81

2
−0

.0
10

9
0.

03
73

0.
12

02

3
−0

.0
78

3
−0

.0
15

8
0.

02
94

0.
09

42
−0

.0
83

3
−0

.0
09

9
0.

04
40

0.
12

86

4
−0

.0
85

5
−0

.0
14

6
0.

02
92

0.
10

65
−0

.0
89

9
−0

.0
06

4
0.

05
03

0.
14

06

5 
(H

ig
h)

−0
.0

96
2

−0
.0

18
0

0.
03

29
0.

09
67

−0
.1

05
3

−0
.0

05
4

0.
05

13
0.

14
32

H
-L

−0
.0

02
8 

(−
0.

33
)

0.
00

33
 

(0
.6

8)
0.

00
53

 
(1

.1
4)

0.
00

60
 

(0
.6

5)
−0

.0
08

8 
(−

1.
19

)
−0

.0
16

6*
**

 
(−

2.
65

)
0.

00
90

**
 

(2
.2

7)
0.

00
94

 
(1

.6
0)

0.
02

85
**

* 
(4

.1
0)

−0
.0

45
1*

**
 

(−
5.

03
)

FF
3 

al
ph

a
−0

.0
02

2 
(−

0.
25

)
0.

00
24

 
(0

.4
9)

0.
00

47
 

(0
.9

4)
0.

00
50

 
(0

.5
0)

−0
.0

07
2 

(−
1.

41
)

−0
.0

17
5*

**
 

(−
2.

85
)

0.
00

87
**

 
(2

.1
4)

0.
01

05
* 

(1
.7

0)
0.

02
90

**
* 

(3
.9

4)
−0

.0
46

5*
**

 
(−

5.
02

)

Fo
r e

ac
h 

m
on

th
, t

he
 C

ap
ita

l G
ai

ns
 O

ve
rh

an
g 

of
 s

to
ck

 i 
is

 c
om

pu
te

d 
as

 C
GO

i,t
 =

 (P
i,t

 −
 R

P i
,t
)/P

i,t
, w

he
re

 P
i,t

 is
 th

e 
pr

ic
e 

of
 s

to
ck

 i 
at

 th
e 

en
d 

of
 m

on
th

 t 
an

d 
RP

i,t
 is

 th
e 

re
fe

re
nc

e 
pr

ic
e 

fo
r e

ac
h 

st
oc

k 
i a

t t
he

 
en

d 
of

 m
on

th
 t 

(G
rin

bl
at

t &
 H

an
, 2

00
5;

 H
ur

 e
t a

l.,
 2

01
0)

. B
as

ed
 o

n 
th

e 
CG

O
 v

al
ue

 re
la

tiv
e 

to
 0

, t
he

 s
am

pl
e 

da
ta

 w
er

e 
di

vi
de

d 
in

to
 tw

o 
su

b-
gr

ou
ps

, n
am

el
y 

un
re

al
iz

ed
 c

ap
ita

l g
ai

n 
(U

CG
) s

ub
-g

ro
up

 (C
GO

 
≥ 

0)
 a

nd
 u

nr
ea

liz
ed

 c
ap

ita
l l

os
s 

(U
CL

) s
ub

-g
ro

up
 (C

GO
 <

 0
). 

In
 th

e 
ne

xt
, t

he
 U

CG
 a

nd
 U

CL
 v

al
ue

s 
w

er
e 

cl
as

si
fie

d 
in

to
 tw

o 
su

b-
gr

ou
ps

 b
as

ed
 o

n 
th

ei
r m

ed
ia

n 
va

lu
es

. P
ar

tic
ul

ar
ly

, U
CL

1 
an

d 
U

CL
2 

ar
e 

be
lo

w
 

an
d 

ab
ov

e 
th

e 
m

ed
ia

n 
of

 u
nr

ea
liz

ed
 c

ap
ita

l l
os

s 
(U

CL
), 

re
sp

ec
tiv

el
y.

 S
im

ila
rly

, U
CG

1 
an

d 
U

CG
2 

ar
e 

be
lo

w
 a

nd
 a

bo
ve

 t
he

 m
ed

ia
n 

of
 u

nr
ea

liz
ed

 c
ap

ita
l g

ai
ns

 (U
CG

), 
re

sp
ec

tiv
el

y.
 W

ith
in

 t
he

 U
CL

1,
 U

CL
2,

 
U

CG
1,

 a
nd

 U
CG

2,
 t

he
 v

al
ue

-w
ei

gh
te

d 
(V

W
) 

an
d 

eq
ua

l-w
ei

gh
te

d 
(E

W
) 

re
tu

rn
s 

of
 t

he
 q

ui
nt

ile
 p

or
tf

ol
io

s 
w

er
e 

sh
ap

ed
 in

 e
ac

h 
m

on
th

 f
ro

m
 J

ul
y 

19
90

 t
o 

Ju
ne

 2
01

8 
by

 s
or

tin
g 

th
e 

st
oc

ks
 b

as
ed

 o
n 

th
e 

Re
al

iz
ed

 Id
io

sy
nc

ra
tic

 R
is

k 
(R

IV
O

L)
, a

s 
us

ed
 b

y 
An

g 
et

 a
l. 

(2
00

6)
, a

nd
 E

xp
ec

te
d 

Id
io

sy
nc

ra
tic

 R
is

k 
(E

IV
O

L)
, a

s 
us

ed
 b

y 
Fu

 (2
00

9)
. P

or
tf

ol
io

 1
 (L

ow
) i

s 
th

e 
lo

w
es

t i
di

os
yn

cr
at

ic
 v

ol
at

ili
ty

 s
to

ck
 a

nd
 P

or
tf

ol
io

 5
 

(H
ig

h)
 is

 t
he

 h
ig

he
st

 id
io

sy
nc

ra
tic

 v
ol

at
ili

ty
 s

to
ck

. T
he

 t
-s

ta
tis

tic
s 

us
in

g 
N

ew
ey

 a
nd

 W
es

t 
(1

98
7)

 m
et

ho
d 

ar
e 

re
po

rt
ed

 in
 p

ar
en

th
es

es
. 

* 
Si

gn
ifi

ca
nt

 a
t 

th
e 

10
%

 le
ve

l; 
**

 S
ig

ni
fic

an
t 

at
 t

he
 5

%
 le

ve
l; 

**
* 

Si
gn

ifi
ca

nt
 a

t 
th

e 
1%

 le
ve

l. 

Minh Hằng et al., Cogent Economics & Finance (2020), 8: 1838686                                                                                                                                   
https://doi.org/10.1080/23322039.2020.1838686

Page 8 of 15



Ta
bl

e 
3.

 C
ro

ss
-s

ec
tio

na
l t

es
t 

w
ith

in
 I

di
os

yn
cr

at
ic

 R
is

k Re
al

iz
ed

 I
di

os
yn

cr
at

ic
 R

is
k 

(R
IV

OL
)

Ex
pe

ct
ed

 I
di

os
yn

cr
at

ic
 R

is
k 

(E
IV

OL
)

M
OD

EL
1

M
OD

EL
2

M
OD

EL
3

M
OD

EL
4

M
OD

EL
5

M
OD

EL
6

M
OD

EL
7

IV
O

L
−0

.1
68

3*
**

 
(−

6.
30

)
0.

02
74

 
(1

.2
4)

0.
08

21
**

* 
(2

.8
3)

−0
.0

41
8*

**
 

(−
4.

97
)

0.
03

56
**

* 
(5

.0
4)

0.
03

12
**

* 
(2

.9
4)

CG
O

0.
55

83
**

* 
(3

1.
96

)
0.

56
02

**
* 

(3
1.

32
)

0.
44

20
**

* 
(1

9.
21

)
0.

55
96

**
* 

(3
1.

94
)

0.
54

55
**

* 
(3

0.
49

)

IV
O

L*
CG

O
1.

08
50

**
* 

(5
.5

4)
0.

10
59

* 
(1

.7
5)

Be
ta

0.
02

51
**

* 
(5

.1
6)

−0
.0

01
7 

(−
0.

26
)

0.
02

49
**

* 
(5

.1
8)

0.
01

99
**

* 
(4

.2
2)

−0
.0

00
3 

(−
0.

04
)

0.
02

27
**

* 
(4

.7
7)

0.
02

22
**

* 
(4

.6
8)

Lo
gm

e
−0

.0
09

6*
**

 
(−

10
.1

5)
−0

.0
04

0*
**

 
(−

2.
83

)
−0

.0
09

3*
**

 
(−

9.
58

)
−0

.0
09

2*
**

 
(−

9.
44

)
−0

.0
02

2 
(−

1.
65

)
−0

.0
09

4*
**

 
(−

9.
98

)
−0

.0
09

4*
**

 
(−

9.
95

)

Lo
gb

m
0.

00
38

**
* 

(3
.1

5)
0.

00
41

**
* 

(2
.9

4)
0.

00
38

**
* 

(3
.3

4)
0.

00
33

**
* 

(2
.8

2)
0.

00
53

**
* 

(3
.6

6)
0.

00
41

**
* 

(3
.4

7)
0.

00
40

**
* 

(3
.3

6)

Re
t1

−0
.3

27
6*

**
 

(−
26

.7
1)

−0
.0

34
9*

**
 

(−
3.

69
)

−0
.3

33
3*

**
 

(−
27

.6
1)

−0
.3

43
4*

**
 

(−
28

.4
3)

−0
.0

48
2*

**
 

(−
5.

19
)

−0
.3

28
3*

**
 

(−
26

.8
8)

−0
.3

30
5*

**
 

(−
27

.2
7)

Re
t2

7
−0

.1
31

8*
**

 
(−

12
.1

2)
−0

.0
02

2 
(−

0.
42

)
−0

.1
33

2*
**

 
(−

12
.3

1)
−0

.1
34

5*
**

 
(−

12
.1

9)
−0

.0
04

2 
(−

0.
78

)
−0

.1
32

3*
**

 
(−

12
.1

8)
−0

.1
32

9*
**

 
(−

12
.2

1)

Lt
ur

n
0.

00
31

 
(1

.4
7)

−0
.0

04
5*

**
 

(−
3.

11
)

0.
00

33
 

(1
.6

1)
0.

00
28

 
(1

.3
6)

−0
.0

05
1*

**
 

(−
3.

77
)

0.
00

28
 

(1
.3

3)
0.

00
28

 
(1

.3
7)

Th
is

 ta
bl

e 
sh

ow
s 

th
e 

Fa
m

a 
an

d 
M

ac
Be

th
 (1

97
3)

 c
ro

ss
-s

ec
tio

na
l r

eg
re

ss
io

n 
te

st
 re

su
lts

 b
et

w
ee

n 
th

e 
st

oc
k 

re
tu

rn
s 

an
d 

se
ve

ra
l e

xp
la

na
to

ry
 v

ar
ia

bl
es

. T
ha

t i
nc

lu
de

s 
th

e 
Re

al
iz

ed
 Id

io
sy

nc
ra

tic
 R

is
k 

(R
IV

O
L)

 
as

 u
se

d 
by

 A
ng

 e
t 

al
. (

20
06

), 
th

e 
Ex

pe
ct

ed
 I

di
os

yn
cr

at
ic

 R
is

k 
(E

IV
O

L)
 a

s 
us

ed
 b

y 
Fu

 (2
00

9)
, t

he
 C

ap
ita

l G
ai

ns
 O

ve
rh

an
g 

(C
GO

), 
th

e 
in

te
ra

ct
io

n 
te

rm
 b

et
w

ee
n 

RI
VO

L 
or

 E
IV

O
L 

an
d 

CG
O

 a
s 

IV
O

L_
CG

O
, t

he
 

m
ar

ke
t 

be
ta

 o
f 

st
oc

k 
as

 (
Be

ta
), 

th
e 

lo
g 

of
 t

he
 m

ar
ke

t 
ca

pi
ta

liz
at

io
n 

(L
og

m
e)

, t
he

 b
oo

k-
to

-m
ar

ke
t 

ra
tio

 (
Lo

gb
m

), 
th

e 
m

om
en

tu
m

 (
Re

t2
7)

, t
he

 p
as

t 
pr

ev
io

us
 r

et
ur

ns
 (

Re
t1

), 
an

d 
th

e 
liq

ui
di

ty
 m

ea
su

re
 

(L
tu

rn
). 

Th
e 

t-
st

at
is

tic
s 

us
in

g 
N

ew
ey

 a
nd

 W
es

t 
(1

98
7)

 m
et

ho
d 

ar
e 

re
po

rt
ed

 in
 p

ar
en

th
es

es
. T

he
 s

am
pl

e 
co

ve
rs

 t
he

 p
er

io
d 

fr
om

 J
ul

y 
19

90
 t

o 
Ju

ne
 2

01
8.

 
* 

Si
gn

ifi
ca

nt
 a

t 
th

e 
10

%
 le

ve
l; 

**
 S

ig
ni

fic
an

t 
at

 t
he

 5
%

 le
ve

l; 
**

* 
Si

gn
ifi

ca
nt

 a
t 

th
e 

1%
 le

ve
l. 

Minh Hằng et al., Cogent Economics & Finance (2020), 8: 1838686                                                                                                                                   
https://doi.org/10.1080/23322039.2020.1838686                                                                                                                                                       

Page 9 of 15



including the Fama and MacBeth (1973) regressions, and the alpha of double-sorted portfolio 
analysis based on time series regression. These methods provided the validation and qualification 
for data and determined whether the empirical results were appropriate for further evaluation of 
the objectives.

The results of the cross-sectional test for RIVOL are discussed as follows. The first analysis set 
examined the relationship between the return and CGO after controlling several factors, such as 
market beta, size, book-to-market ratio, short-term reverse, momentum, and liquidity. It is appar-
ent from the Model 1 that all variables were significant at 1% level, except the liquidity proxies 
(Lturn). The coefficient of CGO was positive and significant at 1% level (the coefficient is 0.5583, 
t-statistic = 31.96). The results of RIVOL and EIVOL were presented from Model 2 to Model 4 and 
from Model 5 to Model 7, respectively. As in the Model 1 for RIVOL and Model 5 for EIVOL, there 
were significantly negative relationships between the RIVOL and future return (the RIVOL coeffi-
cient is −0.1683, t-statistic = −6.30) as well as between the EIVOL and future return (the EIVOL 
coefficient is −0.0418, t-statistic = −4.97).

In addition, in Model 3, the CGO variable was added into the Model 2 for RIVOL and Model 6 for 
EIVOL. Interestingly, this correlation related to the coefficient of RIVOL became positive (0.0274) 
and insignificant (t-statistic = 1.24), whereas the coefficient of EIVOL was positive (0.0356) and 
significant at 1%. When the interaction term, such as IVOL_CGO (RIVOL_CGO, EIVOL_CGO), was 
added into Model 3, the RIVOL (EIVOL) became positive and significant at 1% level. Overall, results 
in Table 3 showed that the CGO could solve the IVOL puzzle, as mentioned in Ang et al. (2009), for 
the Korean stock market.

Next, to further verify that the negative relationship between the IVOL and future return in the 
Korea market was concentrated among stocks with unrealized losses, a detailed examination was 
performed based on results of the multiple regression in Model 4 (Model 7), which indicates the 
relation between the stock return and RIVOL (EIVOL), CGO, and the interaction term RIVOL_CGO 
(EIVOL_CGO).

Regarding results based on RIVOL of Model 4, the coefficients on IVOL and RIVOL_CGO were 
positive (0.0821 and 1.0850, respectively) and statistically significant at 1% level (t-statistic = 2.83 
and 5.54, respectively). In addition, a positive relationship between the stock return and CGO (the 
coefficient is 0.4420, t-statistic = 19.21) was also found. The same results for the EIVOL, CGO, and 
EIVOL_CGO in Model 7 were also observed, reflecting that the negative CGO resulted in a stronger 
negative between IVOL (RIVOL, EIVOL) and future return. These results are in line with the findings 
reported in Table 3 for the RIVOL and EVIOL.

Figure 1. Relationship between 
IVOL and likelihood of positive 
for various levels of CGO.
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For further analysis, this study provides the partial differentiation of Model 4 (Model 7) with 
respect to the RIVOL (EIVOL) offers further insight on the effect of the RIVOL_CGO (EVIOL_CGO) on 
the likelihood of the negative relationship between RIVOL (EIVOL) and future return: 

@ðRiÞ

@ðRIVOLiÞ
¼ 0:0821þ 1:0850 � RIVOL CGOi (8)  

@ðRiÞ

@ðEIVOLiÞ
¼ 0:0312þ 0:1059 � EIVOL CGOi (9) 

As shown in Figure 1, the slope remains negative until the CGO reaches the turning point 
(CGO = −0.076 for RIVOL, CGO = −0.295 for EIVOL). An increase of the IVOL starting point also 
increased the likelihood of positive return. Thus, the most striking result emerging from the 
above analysis is that the likelihood of negative return increases with dependence only when 
CGO is very low (embedded capital losses); in general, the relationship between IVOL (RIVOL and 
EIVOL) and future return are driven by the unrealized capital loss (UCL), especially the UCL1 sub- 
group.

3.4. Time-series regressions
In this section, the estimated alphas from time-series regressions of the UCL and UCG sub- 
group returns are discussed. In particular, the UCL1 and UCL2 were below and above the 
median unrealized capital loss (UCL), respectively. Similarly, UCG1 and UCG2 were below and 
above the median of unrealized capital gains (UCG), respectively. Within the UCL1, UCL2, UCG1, 
and UCG2 subgroups, the value-weighted (VW) and equal-weighted (EW) returns of the quintile 
portfolios were shaped in each month from July 1990 to June 2018 by sorting the stocks based 
on each of IVOL measure. The dependent variable was defined as the difference between the 
highest and lowest idiosyncratic volatility portfolios (H–L portfolios). Additionally, the indepen-
dent variables included the excess market return (MKT), Size (SMB), and book to market (HML) 
following Fama and French (1993), the momentum factor (UMD) following Carhart (1997), the 
reverse return, and WML following Huang et al. (2010). The results are presented in Table 4 
below.

For the results in Panel A, the portfolio returns are sorted on the RIVOL. Within the VW and EW 
portfolios return shown in Model 1, the significantly negative relation between the IVOL and future 
return were only found in the UCL group. For example, regarding the UCL1 sub-group, the value 
weight (equal weight) portfolio return was −0.0763 (−0.0810) with a t-statistic −6.54 (−8.96). For 
UCL2 sub-group, the value weight (equal weight) portfolio return was −0.0190 (−0.0232) with 
a t-statistic −2.82 (−5.26). Turning to Model 2, when the return reversal factor was added, the 
negative significant IVOL-return still existed at a 5% level (10% level) in the VW portfolio return 
(EW portfolio return). Interestingly, the IVOL effect was not found in the UCG group. Thus, these 
results confirm the negative relationship between the idiosyncratic volatility and future return in 
the sample of this study, which is in line with the findings reported above.

In Panel B, the portfolio returns are sorted on the EIVOL. It can be seen that the negative IVOL- 
return relationship does not exist in the VW portfolios return for all CGO subgroups, which is 
consistent with that reported in Table 2. However, within the EW portfolios return, a negative IVOL- 
return relationship was found and significant at 1% level in Model 1 for the UCL1 and UCL2 sub- 
groups. The results obtained from the preliminary analysis of the Panel B are consistent with the 
findings in Table 2. Therefore, the most striking result emerging from the data is that the negative 
relation between the IVOL and future return concentrates on the UCL groups, rather than the UCG 
groups.
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In general, the negative relationship between the IVOL (RIVOL and EIVOL) and future return in 
the UCL stocks persists after controlling for return reversal factors in the Korean stock market. 
Furthermore, the results from the time-series regressions and cross-sectional regression support 
for the hypothesis that the negative relationship between IVOL and future returns are driven by 
unrealized capital losses (UCL), especially the UCL1 sub-group.

4. Conclusions
This study provided an account of and the reasons for the widespread use of the negative 
relationship between the IVOL and future return. Moreover, this study aims to determine the 
concentration of negative IVOL–return relationship on the unrealized capital loss. For this purpose, 
the CGO was used as a reference point to divide the return into gains and losses domain. Returning 
to the hypothesis posed at the beginning of this study, it is now possible to state the CGO, used as 
described by Grinblatt and Han (2005) and Hur et al. (2010), keeps an important role to explain the 
negative relation between the IVOL (RIVOL and EIVOL) and future return.

One of the significant findings emerging from this study is that the unrealized capital loss was 
the main component driving the negative relationship between the IVOL and future returns. The 
empirical results were investigated by utilizing three methods, including the portfolio sort, the 
Fama and MacBeth (1973) regressions, and the alpha of time series regression for zero- 
investment portfolios. These methods provided the validation and qualification of the data and 
determined whether the empirical results were appropriate for the further evaluation of the 
objectives.

Furthermore, conclusions drawn from the present study imply that the investors have risk- 
seeking behaviour in the losses domain, thus, they tend to hold loose stocks too long, and then 
they sell them quickly in the winner position. Subsequently, these stocks are more volatility and the 
future return is lower. According to Grinblatt and Han (2005) and Pontiff (2006), a losing stock 
causes the selling pressure, the stocks are overvalued, then the market corrects the overvaluation, 
and the future return is negative. In line with these findings, Barberis and Xiong (2009), Hens and 
Vlcek (2011), and Henderson (2012) also demonstrated that investors are in their risk-averse and 
risk-seeking domain within a gain and loss traded, respectively. Then, they tend to hold on to the 
loss stocks.

Finally, the findings of this study enhance the understanding of the negative relationship 
between IVOL and future returns in the Korean stock market. All of these results suggest that 
the negative IVOL–return relationship was driven by the unrealized capital loss, meaning that 
investors are in their risk-seeking domain within a loss traded in the Korean market.
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