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Abstract 
How idiosyncratic risks are priced in capital asset is always concerned in the financial sector. This 
paper theoretically analyzes the impact of idiosyncratic volatility on the expected return from the 
perspective of stock price’s information content, and use Chinese A-share market data, from 1994 
to 2013, to do the empirical test. It finds that, if other conditions remain unchanged, when the de-
gree of stock price information content is low, idiosyncratic volatility and expected return are ne-
gatively correlated; when the degree of stock price information content is rich, idiosyncratic vola-
tility and expected return are positively correlated. After taking the impact of different regression 
methods and time spans into consideration, the conclusions are still valid, which indicates that the 
conclusions are robust. The reason for the above phenomenon is that idiosyncratic volatility is 
mainly driven by noise or information, which has different impacts on expected return. 
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1. Introduction 
How risks are priced in capital assets is always a core issue in finance. Traditional capital asset pricing model 
only concerns the impact of systematic risk on asset prices, omitting the impact of idiosyncratic risk. However, 
being restricted by the ability of funding and the ability to get access to information, it is difficult for investors to 
completely spread out the idiosyncratic risk. Therefore, it is necessary to analyze how idiosyncratic risks are 
priced. 

According to Miller [1], the existence of heterogeneous beliefs and restriction of short selling will lead to the 
stock’s overvaluation, since stock prices tend to reflect the optimists’ emotion. For this reason, in the existence 
of short selling restrictions, heterogeneous beliefs need to be considered as a pricing factor. Miller’s [1] theory 
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implies that, when the restriction of short selling exists, there is a negative correlation between heterogeneous 
beliefs and expected return. There exists a positive correlation between idiosyncratic volatility and heterogene-
ous beliefs [2], thus, higher idiosyncratic volatility correlates to larger heterogeneous beliefs and lower expected 
returns, which indicates that idiosyncratic volatility and expected return have negative correlation. Merton [3] 
assumes that there are no short selling restriction and no heterogeneous beliefs, but the cost to get information is 
very high, investors only hold stocks that they are familiar with, which makes investors not fully spread out the 
non-systematic risk. Thus, it requires a compensation to cover this kind of risk, which means the greater the 
idiosyncratic risk the higher the expected return of assets. Boehme et al. [4] believes that there are differences in 
the model specification between Merton [3] and Miller [1], which makes the two conclusions different. Boehme 
et al. [4] introduces the assumption of short-selling restrictions in Merton’s [3] model. They found that the rela-
tionship between idiosyncratic volatility and expected return depends on the strength of short selling restrictions. 
In the absence of short selling restrictions, there exists a positive correlation between idiosyncratic volatility and 
expected return. In the condition of a complete short selling restriction, there exists a negative correlation be-
tween idiosyncratic volatility and expected return. 

However, Ang et al. [5] [6], using the data from developed countries’ markets, found a negative correlation 
between idiosyncratic volatility and expected return; and it could not be explained by the factors like the size of 
the company, book-to-market ratio, momentum, liquidity, company’s financial leverage, trading volume, turno-
ver, spreads, co-skewness, or the degree of difference in analysts’ predictions. In addition, developed countries 
obtained relatively well-established short selling mechanism, it could not be reasonably explained from the 
above theory, then it was called “the idiosyncratic volatility mystery”. After that, lots of scholars began to look 
for the explanation of “the idiosyncratic volatility mystery”, but they had not reached a consensus yet. 

Fu et al. [7] and other scholars, using the data of different markets and different time spans, empirically illu-
strated the relationship between idiosyncratic volatility and expected rate of return; they found a positive corre-
lation between the two and believed that the so-called “idiosyncratic volatility mystery “does not exist”. Bali and 
Cakici [8] found that the frequency of data used to estimate the idiosyncratic volatility, the weights used to cal-
culate portfolios’ rate of return, the number of stocks in each stock portfolio, the size of company, the liquidity 
and other indicators would affect the estimation results, so that the conclusion of Ang et al. [5] was not robust. 
Jiang et al. [9] explained “the idiosyncratic volatility mystery” from the perspective of heterogeneous beliefs, 
they believed that the difference in investors’ expectation about companies with poor profitability in the future 
would lead to greater transaction volume and higher idiosyncratic volatility; after taking control of the profita-
bility, the relationship between idiosyncratic volatility and cross-sectional rate of return became not significant. 
Huang et al. [10] examined “the idiosyncratic volatility mystery” proposed by the Ang et al. [5], and found that 
“the idiosyncratic volatility mystery” was mainly caused by the reverse effect of the rate of return. 

In summary, there have not formed a consensus in the pricing of idiosyncratic risk in capital assets pricing, 
neither theoretically nor empirically; and the researches on “the idiosyncratic volatility mystery” are still rela-
tively active. The main contribution of this paper is that it considered from fresh perspective of information’s 
content, and built a theoretical model to analyze how idiosyncratic volatility affected expected return, and then it 
used the data from 1994 to 2013 of Chinese A-share market to test empirically. 

2. Theoretical Model 
This paper is based on theoretical model of Lee and Liu [11] and also do further analysis; in consideration of 
paper’s length limitation and its readability, this paper will first show the hypotheses and the main conclusions 
in Lee and Liu’s [11] model (more details of derivation can be visible originally), then do further theoretical de-
rivation, then obtain this paper’s conclusion. 

Lee and Liu [11] assume that, there exists risk free assets and N + 1 risky assets on the market, risky assets 1 
to N are individual stocks, risky asset N + 1 is market index, all of the assets exists for periods of T, the liquidity 
value of assets n in T period is: 

, ,
1

, 1, , , 1
T

n T n n t
t

u u n N Nη
=

= + = +∑ 
                            (1) 

where nu  is the expected value of liquidity of asset n, ,n tη  is a shock to the asset value of n at the period t. In 
addition, Lee and Liu [11] assume that there exist three types of traders in the market: the noise trader; the dis-
cretionary type trader; the informed trader. In the period of t, the noise traders do not know , 1n tη + , their demand 
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for assets is exogenous; it does not depend on the real value of the assets. Noise trader’s total demand for assets 
{ }1,2, , , 1n N N∈ +  is , 1n tz + , , 1n tz +  meets the following distribution: 

( ) { }2
, 1 ,~ 0, , 1, 2, , , 1n t z nz N n N Nσ+ ∈ + .                          (2) 

Same as the noise trader, the discretionary type trader does not know the value of , 1n tη +  at the period of time 
t. Every discretionary type trader can choose to continue as uninformed or choose to become informed trader by 
making noise signals, but it requires some certain costs. In particular, the value of , 1n tη +  can be decomposed 
into two parts: 

, 1 , 1 , 1n t n t n tη θ ε+ + += + .                                   (3) 

Among them, , 1n tθ +  and , 1n tε +  are independent of each other, they are subject to the following distributions: 

( )2
, 1 ,~ 0,n t nN θθ σ+                                    (4) 

( )2
, 1 ,~ 0,n t nN εε σ+ .                                   (5) 

By making noise signals at the time period of t, the discretionary trader can observe the value of , 1n tθ +  and 
become an informed trader, assuming the cost of making the noise signal is nC . Also, it assumed that all the 
investors have the same exponential utility function: 

( ) e Taw
Tu W −= −                                     (6) 

where a represents risk aversion coefficient, TW  is the value of wealth at T-period. 
Suppose the investor j owns ( )1, 1,, ,j j j

t t N tX X X +
′=   parts of assets in the period of t and the amount of cash 

of j
tB , investors choose whether to become informed traders of some of the assets, then trade on a balanced 

price of ( )1, 1,, ,t t N tP P P +
′=  , in the period of t + 1, investors obtain amount of assets and cash of 1

j
tX +  and 

1
j

tB +  respectively. By using ,
j

n tI  to show at the period of t the investor j decides whether to be the informed 
trader of asset value, if positive answer then take 1 and take 0 otherwise. 

From the above model assumptions that the stock yield can be obtained: 

( ) ( ) ( ), , , 1 , , 1 , , 1 , 1 , 1 ,1z z
n t n t n t n t n t n n t n t n t n t n t nr z y z yθ θα θ α α θ ε α+ + + + −

  ′ = + − + − + + −                (7) 

where ny  is the stock n supply, 

( ) 2 2 2
, , , 1

, 2 2 2 2 2 2 2 2
, , , , 1 , , , , 1

1
1 n t z n n t

n t
n t n z n n t n t z n n n t

a
a a

θ

θ θ

µ σ
α

µ σ σ µ σ σ
+

+ +

− Σ
= −

+ Σ + Σ                       (8) 

( )2 2 2 2
, 1 , , , , 1 , 1 ,

, 2 2 2 2 2 2 2 2
, , , , 1 , , , , 1

n t n t n z n n t n t nz
n t

n t n z n n t n t z n n n t

a a

a a
θ θ

θ θ

µ σ σ σ
α

µ σ σ µ σ σ
+ + +

+ +

 Σ + Σ Σ + =
+ Σ + Σ

                       (9) 

( ) ( )2 22 2 2
, 1 , 1 , , 1 , ,

z
n t n t n n t z n n

θ
θ εα σ α σ σ+ + +Σ = + + .                          (10) 

Stock price information content is: 

( )
( )( ) ( ) ( )

2 4
,

, 2 22 2 2 2
, ,

n t
n t

z
n t n t zT t

θ
θ

θ
ε θ θ

α σ

σ σ α σ α σ
Ψ =

 − + +  

.                      (11) 

On this basis, the main conclusions on Lee and Liu’s [11] paper are (herein referred to as the conclusions: 1) the 
values of parameters that made the idiosyncratic volatility increases with the increase of stock  

price information content do not exist, that is, there is no parameters that made ,

,

0n t

n t

IV∂
≥

∂Ψ
 to be hold for all the 

,n tΨ ; 2) there exist parameters that made stock price information content and idiosyncratic volatility present a 
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U-shaped relationship, that is, there are parameters satisfy that: ,
, ,

,

0, ifn t
n t n t

n t

IV∂
< Ψ < Ψ

∂Ψ
  and  

,
, ,

,

0, ifn t
n t n t

n t

IV∂
≥ Ψ ≥ Ψ

∂Ψ
 ; 3) there exists parameter that made idiosyncratic volatility decreases as the stock price 

information content increases, that is, there are parameters satisfy: ,

,

0n t

n t

IV∂
≤

∂Ψ
 for all ,n tΨ  to be true. 

The above are model’s assumptions and main conclusions from Lee and Liu’s [11] paper, then, based on it, 
this paper goes for further analyses. First, by the Formula (7) we find the first derivative of the stock’s expected 
rate of return with respect to the number of informed traders: 

( ), ,

, ,

z
n t n t

n
n t n t

E r
y

α
µ µ

′∂ ∂
= −

∂ ∂
                                  (12) 

among them, 

,

,

2 2 2 2 2 2 2 2 4 4 3 2 2 2 4 2 4 2
, , , , 1 , , , 1 , , 1 , , , , 1 , , , 1 2

, , 122 2 2 2 2 2 2 2
, , , , 1 , , , , 1

2 2

z
n t

n t

n t n z n n t n t z n n t z n n t n t n z n n t n z n n t
n n t

n t n z n n t n t n z n n t

a a a a a
a

a a
θ θ θ

θ

θ θ

α
µ

µ σ σ µ σ σ µ σ σ σ σ
σ

µ σ σ µ σ σ
+ + + + +

+

+ +

∂

∂

− + Σ − Σ − Σ − Σ − Σ
= Σ

 + Σ + Σ 

 (13) 

Next, the paper will first analyze the positive or negative of the derivative of the stock’s expected rate of re-
turn with respect to the number of informed traders, so as to determine the impact of the number of informed 
traders to the stock’s expected rate of return. Since Lee & Liu (2011) [11] assumed that investor are not ex-
tremely risk-averse, and the degree of risk aversion meets, 

( )
2

2 2 2
, , ,

1

n n z n

a
θ εσ σ σ

≥
+

                                 (14) 

And because 

( ) ( )2 22 2 2 2
, 1 , 1 , , 1 , , ,

z
n t n t n n t z n n n

θ
θ ε εα σ α σ σ σ+ + +Σ = + + >                       (15) 

there 

( )
2

2 2
, , 1 ,

1

n n t z n

a
θσ σ+

≥
+ Σ

                                 (16) 

so 
2 2 2 4 4 3 4 2 4 2

, , 1 , , 1 , , , 1 0z n n t z n n t n z n n ta a a θσ σ σ σ+ + +Σ − Σ − Σ <                        (17) 

then 
2 2 2 2 2 2 2 2

, , , , , , 1 , , , , 1 2
, , 122 2 2 2 2 2 2 2

, , , , , 1 , , , , 1

2 2
0

z
n t n t n n t z n n t n t n z n n t

n n t
n t n t n z n n t n t n z n n t

a a
a

a a
θ θ

θ

θ θ

α µ σ µ σ µ σ σ
σ

µ µ σ σ µ σ σ
+ +

+

+ +

∂ − − Σ − Σ
< Σ <

∂  + Σ + Σ 

.             (18) 

Taking Formula (12) and Formula (18) together it can be obtained that, 

( ),

,

0n t

n t

E r
µ

′∂
>

∂
.                                     (19) 

From the above, the derivative of stock’s expected rate of return with respect to the number of informed trad-
ers is positive, which indicates that the number of informed traders yields a positive impact on stock’s expected 
rate of return. Next, the paper will analyze the impact of the number of informed traders to the information con-
tent of the stock. By Lee and Liu’s (2011) [11] conclusion, the expression of stock price information content is: 
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( )( )( )
4

, 2 2 2 2 2
,

n t
n t zT t

θ

ε θ θ

σ
σ σ σ κ σ

Ψ =
− + +

.                           (20) 

Let, 

,
,

,

z
n t

n t
n t
θ

α
κ

α
=                                       (21) 

the derivative of stock price information content with respect to the amount of informed trading is: 

( )( )
( )( )( ) ( )

, ,
4 2 2 2 , ,

,, , , , ,
2 22 2 2 2 2, , , ,,

2

z
n t n tz

n t n t
n t zn t n t n t n t n t

n t n t n t n tn t z

T t

T t

θ
θ

θ ε θ

θ
ε θ θ

α α
α ασ σ σ κ σκ µ µ

µ κ µ ασ σ σ κ σ

∂ ∂
−

− − +∂Ψ ∂Ψ ∂ ∂ ∂
= =

∂ ∂ ∂  − + + 

.          (22) 

Because, 

, , ,0, 0 0z
n t n t n t

θα α κ> > ⇒ >                                (23) 

( ) 2 2 2 2 2 2 2 2 2 2
, , , , , 1 , , , 1 , , 1, 2

, , 122 2 2 2 2 2 2 2
, , , , , 1 , , , , 1

2
0n t n t n z n n t n z n n t z n n tn t

n n t
n t n t n z n n t n t n z n n t

a a a
a

a a

θ
θ θ

θ

θ θ

µ µ σ σ σ σ σα
σ

µ µ σ σ µ σ σ

+ + +
+

+ +

 − + Σ + Σ Σ∂  = Σ >
∂  + Σ + Σ          (24) 

,

,

0
z
n t

n t

α
µ
∂

<
∂

                                      (25) 

so, 

, ,
, ,

, ,

0
z
n t n tz

n t n t
n t n t

θ
θα α

α α
µ µ
∂ ∂

− <
∂ ∂

                                (26) 

then, 

, , ,

, , ,

0n t n t n t

n t n t n t

κ
µ κ µ

∂Ψ ∂Ψ ∂
= >

∂ ∂ ∂
.                                (27) 

Whereby, the derivative of stock price information content with respect to the number of informed traders is 
positive, which means that the larger the number of informed traders the richer degree of information content the 
stock has. Next it will analyze the derivative of stock’s expected rate to return with respect to the information 
content of the stocks, so as to analyze how the degree of information content of stocks impact on its expected 
rate of return. According to the chain rules we can obtain, 

( ) ( ), , ,

, , ,

n t n t n t

n t n t n t

E r E r
µ µ

′ ′∂ ∂ ∂Ψ
=

∂ ∂Ψ ∂
.                                (28) 

Combining (19) with (27) it can be obtained, 

( ),

,

0n t

n t

E r′∂
>

∂Ψ
.                                     (29) 

Hence, the derivative of stock’s expected rate of return with respect to stock price information content is posi-
tive, which indicates that stock price information content has a positive impact on stock’s expected rate of return, 
which means that the richer the degree of information content of stock price the higher the expected rate of re-
turn. Next the paper will demonstrate the relationship between idiosyncratic volatility and stock’s expected rate 
of return on the basis above. 

According to Equation (19) and the chain rule it can be obtained that, 

( ) ( ), , ,

, , ,

0n t n t n t

n t n t n t

E r E r IV
IVµ µ

′ ′∂ ∂ ∂
= >

∂ ∂ ∂
.                              (30) 
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For this reason, the sign of 
( ),

,

n t

n t

E r
IV

′∂

∂
 and ,

,

n t

n t

IV
µ

∂

∂
 should be the same, the same positive or negative. Then by 

the Formula (27) and the chain rule, 

, , ,

, , ,

0n t n t n t

n t n t n t

IV IV
µ µ

∂ ∂ ∂Ψ
= >

∂ ∂Ψ ∂
.                                (31) 

For this reason, ,

,

n t

n t

IV∂

∂Ψ
 and ,

,

n t

n t

IV
µ

∂

∂
 should hold the same sign, same positive or negative. 

( ),

,

n t

n t

E r
IV

′∂

∂
 and 

,

,

n t

n t

IV∂

∂Ψ
 have the same sign, same positive or negative, which indicates that the impact of idiosyncratic volatility  

on the stock’s expected rate of return and the impact of stock price information content are the same, and both 
are subject to the effect of the information content of the stock. Taking Lee and Liu’s [11] conclusions on the 
relationship of stock price information content and idiosyncratic volatility together, the paper can get to the fol-
lowing relationship between stock’s expected rate of return and idiosyncratic volatility: 1) there does not exist 
parameters that made expected rate of return increase as the idiosyncratic volatility increases, which means that  

there are no parameters that make 
( ),

,

0n t

n t

E r
IV

′∂
≥

∂
; 2) there exists parameters that made expected rate of return and 

idiosyncratic volatility yield a U-shaped relationship, which means that there are parameters that make 
( ),

,

0n t

n t

E r
IV

′∂
<

∂
 if , ,n t n tΨ < Ψ  and 

( ),

,

0n t

n t

E r
IV

′∂
≥

∂
 if , ,n t n tΨ ≥ Ψ ; 3) there are parameters that made expected rate 

of return decreases as the idiosyncratic volatility increases, which means that there are parameters make 
( ),

,

0n t

n t

E r
IV

′∂
≤

∂
 holds for all the ,n tΨ . 

3. Sample Data Selection and Empirical Methods 
3.1. Sample Data Selection 
The paper takes Chinese A-share listed companies stock’s data and financial data, from 1994 to 2013, and filters 
it based on the following principles: 1) excluding financial and insurance companies; 2) excluding the ones with 
trading day less than 120; 3) excluding abnormal data, such as the data of market value less than or equal to zero; 
4) excluding the ones missing important variables, such as the lack of market capitalization, profits etc. There-
fore, the size of the sample is 18,004; in order to exclude the impact from extreme variables the paper deal with 
all the variables based on 1% of winsorize. 

All the data this paper use are from CSMAR (China Stock Market Accounting Research) database. 

3.2. Variable Measurement 
1) Idiosyncratic volatility. Similar to Lee and Liu’s [11] method, this paper use daily data for each stock each 

year to perform Fama and French’s 3-factor model, then using one to minus the coefficient of determination 
from the regression, thereby it measures the stock’s idiosyncratic volatility of this year. Specific regression equ-
ation is as follows: 

, 1, 2, 3, ,i t t i i t i t i t i tR Rf MKT HML SMBα β β β ε− = + + + +                     (32) 

where ,i tR  is the rate of return of stock i at time t, tRf  is the risk free rate of return at time t, tMKT , tHML  
and tSMB  represent the excess rate of return of market portfolio, value factor and size factor. 

2) Stock price information content.  
Price reaction measurement measures the degree of influence on stock price from a certain amount of inves-

tor’s transaction. When other conditions remain unchanged, the larger the price reaction measurement, then the 
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larger shock to the stock price from the certain stock transaction and indicate the weaker the stock’s liquidity is. 
Whereas, when the stock pricing is much more efficient, the stock will have much well liquidity. Thus, While 
the stock price more efficient, better liquidity, therefore, can take the opposite number of the stock price reaction 
to measure the degree of information content [11]. According to the method adopted by Amihud [12], divided 
the absolute value of daily return by daily trading volume (one hundred million Yuan for the unit),making loga-
rithm adjustment, then taking average of such result, finally taking the opposite number of it; what we get is the 
price reaction measurement for that year. Specific calculation is as follows: 

, , ,
,

1, , ,

1_ ln 0.0001
i tn

i t j
i t

ji t i t j

R
N PIN

n vol=

 
 = − +
 
 

∑                          (33) 

where ,_ i tN PIN  represents the number of shares at the price of taking the opposite reaction of the year, ,i tn  
represents the number of trading days of stock i in year t, , ,i t jR  represents the rate of return of stock i in year t 
of the jth trading day, , ,i t jvol  represents the trading volume in the unit of one hundred million Yuan of stock i in 
year t of the jth trading day. 

However, the larger the company size, the smaller the idiosyncratic volatility, and the much more unstable the 
company’s profit, the larger the idiosyncratic volatility. But all these are not caused by the change in the stock 
price information content, to this end, in the study these two variables need to be controlled. Similar to Lee and 
Liu’s [11], this paper takes the opposite number of price responsiveness on company size and company earnings 
volatility regression, and the resulting residual is regarded as share price information content which has a direct 
impact on the idiosyncratic volatility, denoted as ,_ i tReal PIN . Specific regression equation is as follows: 

, 0 1 , 2 , ,_i t i t i t i tN_PIN SIZE STD profitβ β β ε= + + +                       (34) 

where ,i tN_PIN  is the opposite number of price reaction measurement of stock i in year t. ,i tSIZE  is the size 
of the stock i’s in year t, making logarithm adjustment of stock i’s market capitalization in year 1t − . 

,_ i tSTD profit  is the earnings volatility of stock i in year t, taking the standard deviation of net earnings (in one 
hundred million Yuan)of year 3t − , 2t − , 1t −  of stock i. 

3.3. Empirical Methods 
In this paper, three groups are arranged each year according to the one-year lagged stock information content, 
where, G = 1 represents the lowest degree of information content of the stock price; G = 2 represents the mod-
erate degree of information content of the stock price; G = 3 represents the richest degree of information content 
of the stock price. For the different information content stock groups, the paper analyzes the relationship be-
tween idiosyncratic volatility and stock’s expected rate of return respectively; the regression model used is as 
follows: 

, , 1, , , 1 2, 3,

4, , , for 1,2,3
G i t t G G G i t G t G t

G t G i t

R Rf IV MKT HML
SMB G

α β β β

β ε
−− = + ∗ + ∗ + ∗

+ ∗ + =
                  (35) 

, ,G i tR  represents the rate of return of stock i in group G in year t. tRf  represents the risk free rate of return in 
year t. , , 1G i tIV −  represents the idiosyncratic volatility of stock i in group G in year 1t − . tMKT , tHML  and 

tSMB  represent the excess rate of return of market portfolio, value factor and size factor in year t. 

4. Empirical Results 
4.1. Descriptive Statistics 
Table 1 shows the descriptive statistics for the variables of this paper, you can see, the average of idiosyncratic 
volatility is 0.551, which indicates that 3-factor pricing model holds a overall explanatory power of less than 50% 
in our country’s stock pricing, therefore, it is quite necessary to consider the effect of non-systematic risk into 
pricing. 

4.2. The Impact of Stock Price Information Content on Idiosyncratic Volatility 
According to the theoretical analysis of this paper, the paper first needs to examine whether idiosyncratic vola-



M. M. Liang 
 

 
408 

tility and stock price information content present a U-shaped relationship in our country. Despite that there have 
scholars verified the U-shaped relationship between the two by using China’s A-share data [13], the data range 
and variables’ measurement methods used herein are different from it, it is necessary to make a test in this paper. 
Firstly, according to the degree of stock price information content the stocks are divided into 60 groups every 
year; the larger the group number the richer the degree of stock price information content. Then calculate the 
average of the idiosyncratic volatility of the 60 groups, and let group number is the x axis and idiosyncratic vo-
latility be y axis, drawing a scatter plot, specifically shown in Figure 1. As can be seen from Figure 1, the av-
erage of idiosyncratic volatility decreases, as the degree of stock price information content gets richer (before 
Group 20), and then be stable (Group 21 to Group 40), finally rising (after Group 20), indicating that idiosyn-
cratic volatility and stock price information content may present U-shaped relationship. 

Table 2 shows the fama-macbeth regression results of idiosyncratic volatility to the stock price information 
content. G = 1 (2, 3) represents the regression results obtained from the use of the former 20 groups’ stock price 
information content (Group 21 to Group 40, Group 41 to Group 60). From Table 2 it can be found that, when G 
= 1, the coefficient of stock price information content is −0.0438, be significant at the 1% critical point; when G 

 
Table 1. Descriptive statistics. 

Variable name Number Mean Std. Min Max 

Ri - Rf 18,004 0.2837 0.8906 −0.9093 11.947 

Real_PIN 18,004 3.542e−5 0.9208 −3.2705 2.3684 

PIM 18,004 2.9427 1.1858 0.4361 5.7360 

IV 18,004 0.5510 0.1503 0.2136 0.9003 

HML 18,004 0.07221 0.1917 −0.1670 1.3600 

SMB 18,004 −0.07281 0.1578 −0.4777 0.1629 

MKT 18,004 0.2712 0.6974 −0.6206 1.9892 

 

 
Figure 1. A scatter plot of the mean value and stock price information content group. 

 
Table 2. Regression analysis of idiosyncratic volatility and stock price information content. 

Variables 
IV 

(1) G = 1 (2) G = 2 (3) G = 3 

Real_PIN 
−0.0438*** 0.0128 0.0888*** 

(−4.19) (0.71) (6.93) 

_CONS 
0.497*** 0.565*** 0.541*** 

(15.19) (23.93) (23.31) 

N 6008 5994 6002 

R2 0.072 0.063 0.029 

Note: The value of t statistics in parentheses, *, **, *** denote p < 0.1, p < 0.05, p < 0.01. 
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= 2, the coefficient of stock price information content is 0.0128, but not significant; when G = 3 the coefficient 
of stock price information content is 0.0888, be significant at the 1% critical point. This suggests that as the de-
gree of stock price information content gets higher the idiosyncratic volatility first increases then decreases pre-
senting U-shaped relationship between the two, which are in line with the conclusions of the theoretical model. 

4.3. The Impact of Stock Price Information Content on the Rate of Return 
Table 3 presents the regression results of the stock’s rate of return to the stock price information content. It can 
be seen from Table 3 that no matter what type of regression methods the coefficients of stock price information 
content are all positive and are significant at the 1% critical point. It demonstrates that the richer the degree of 
stock price information content, the general investors need higher risk compensation when the amount of in-
formed traders gets larger. 

4.4. Stock Price Information Content, Idiosyncratic Volatility and Stock’s Expected Rate of  
Return 

Followed the method of Ang et al.’s (2006, 2009), using the one-year lagged idiosyncratic volatility (denoted as 
L_IV) as expected idiosyncratic volatility. Acquiring Fama-macbeth cross-section regression method, for the 
various degree of lagged stock price information content, regress stock’s rate of returns on one-year lagged 
idiosyncratic volatility, the specific regression results are shown in Table 4. From Table 4 it can be found that, 
when the one-year lagged stock price information content is very low (G = 1), the coefficient of lagged idiosyn-
cratic volatility is −0.197 and it is significant at the 5% critical point; when the lagged stock price information 
content is very rich (G = 3), the coefficient of lagged idiosyncratic volatility is 0.325 and it is significant at the 1% 
critical point. This suggests that, when the stock price information content is very low, the impact of idiosyn-
cratic volatility on expected rate of return is negative, while when the stock price information content is very 
rich, the impact of idiosyncratic volatility on expected rate of return is positive, and it is consistent with the pa-
per’s theoretical conclusion. 

4.5. Robustness Test 
Ang et al. (2006, 2009), using the time span of January, March, June, December’s data respectively to analyze 
the relationship between idiosyncratic volatility and expected rate of return to verify that time span does not  

 
Table 3. Regression results of rate of returns to stock price information content. 

Variables 
Ri - Rf 

(1) OLS (2) RE (3) FE (4) fama-macbeth 

Real_PIN 
0.143*** 0.148*** 0.170*** 0.182*** 
(27.00) (27.67) (28.64) (8.58) 

MKT 
0.859*** 0.855*** 0.837*** 0.314** 
(74.67) (72.86) (74.02) (2.02) 

HML 
0.239*** 0.242*** 0.232*** 0.0808 
(5.53) (5.50) (6.07) (1.21) 

SMB 
−0.183*** −0.191*** −0.221*** −0.0368 
(−4.75) (−4.69) (−5.36) (−1.11) 

_CONS 
0.0199*** 0.0192*** 0.0238*** 0.314 

(5.65) (5.23) (5.93) (0.53) 
N 18,004 18,004 18,004 18,004 

Adj-R2 0.640   0.089 
Adj-rsq: within  0.657 0.658  
Adj-rsq: overall  0.640 0.639  

Adj-rsq: between  0.279 0.274  

Note: Regression (4), WKT, HML and SMB are the corresponding coefficients of market factor, value factor and 
size factor, the same below. Value of t statistics in parentheses, *, **, *** denote p < 0.1, p < 0.05, p < 0.01. 
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Table 4. Regression results of stock returns to one-period lagged idiosyncratic volatility. 

Variables 
Ri - Rf 

(1) G = 1 (2) G = 2 (3) G = 3 

L_IV 
−0.197** −0.123 0.325*** 

(−2.53) (−1.26) (4.21) 

MKT 
0.319 0.377 0.296* 

(1.85) (2.00) (1.80) 

HML 
0.00926 0.0113 0.0199 
(0.26) (0.32) (0.57) 

SMB 
−0.0233 −0.0154 −0.0280 
(−0.66) (−0.42) (−0.81) 

_CONS 
0.0908 −0.0520 −0.324*** 
(1.43) (−0.82) (−4.49) 

N 5332 5321 5326 
Adj-R2 0.051 0.068 0.047 

Note: The value of t statistics in parentheses, *, **, *** denote p < 0.1, p < 0.05, p < 0.01. 
 

have significant impact on the relationship between idiosyncratic volatility and expected rate of return. There-
fore, the paper taking January, March, June as the time span do the analysis, it found that changing the time span 
does not have significant impact on the above conclusions. 

Some scholars believe that, compared to three-factor model, multi-factor model can examine the impact of 
various factors on the dependent variable directly (Han Liyan et al., 2008), drawing on their idea, this paper will 
include book-to-market ratio, company capitalization and market excess returns rate as the control variables into 
the regression model, the results are the same as the empirical results, which indicates that changing the regres-
sion model does not influence the paper’s conclusions. 

5. Conclusions 
This paper, based on Chinese A-share market data and from the perspective of stock price information content, 
analyzes how idiosyncratic volatility impact on the stock’s expected rate of return both theoretically and empir-
ically. It was found that, if other conditions remain unchanged, when the degree of stock price information con-
tent is rich, the idiosyncratic volatility and the stock’s expected rate return have a positive correlation; when the 
degree of stock price information content is low, such correlation is negative. This paper holds that, when the 
degree of stock price information content is rich, idiosyncratic volatility is mainly driven by information; so the 
richer the degree of stock price information content, the greater the idiosyncratic volatility, the more informed 
traders. The more involvement of informed traders makes the asymmetric information risk that general investors 
faced with get larger, which will require more risk compensation, hence higher expected rate of return for stocks. 
Taking different time spans and regression models into consideration, we find the above conclusions are still va-
lid, hence, the conclusions are robust.  

The paper theoretically analyzes how the stock price information content effects on idiosyncratic volatility 
then impact on stock’s expected rate of return, in addition it tests empirically; it provides a fresh perspective for 
the study of “the mystery of idiosyncratic volatility”, which has a relatively strong academic meaning. 
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