
ZHIBIAO ZHU et al:  EQUITY INVESTMENT VALUE ASSESSMENT BASED ON CORPORATE . . . 

DOI 10.5013/IJSSST.a.16.02.04                                             4.1                               ISSN: 1473-804x online, 1473-8031 print 

Equity Investment Value Assessment Based on Corporate Earnings Information 

 
Zhibiao Zhu, Li Zhang 

Department of Business Administration, Harbin Institute of Technology, Harbin, 150001, China 
 

Meixiang Hong 
Department of Economics, Heze College, Heze, 274000, China 

 
John Hoffmire 

Department of Finance, Said Business School, University of Oxford, Oxford, United Kingdom, OX1 5NY 
 

Abstract — This paper analyzes the asset pricing process of two periods. The Constantly Absolute Risk Averse (CARA) utility 
function maximization is adopted as the objective. The asset pricing model based on the earnings information quality disclosed by 
companies is built up from the perspective of investors. The optimal demand quantity of investors for stocks At last, based on the 
built-up investors’ asset pricing model, investors’ expected earnings rate when the asset market is in a balanced state is analyzed 
from the perspective of enterprises. Results of numerical value simulation analysis suggest that: the lower the stock price 
fluctuation rate is and the higher the earnings information quality is, the higher the optimal demand quantity of investors for 
stocks. In enterprises, the lower the stock price fluctuation rate is and the higher the earnings information quality, the lower the 
expected asset return rate of investors is. Therefore, the lower the financing cost of an enterprise is, the smaller the financing cost is 
required by investment projects. In this way, inadequate corporate investment can be solved. 
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I. INTRODUCTION 

The concept of earnings quality first appeared in the 
American securities industry in the 1930s [1]. The research 
into the relationship between earnings information and price 
first appeared in the research report by Ball and Brown [2] 
of 261 listed companies in New York Exchange from 1946 
to 1965, and results showed that there was a significant 
relevance between earnings fluctuations and stock improper 
rate of return, namely whether the stock price can respond to 
the net earnings. In recent research, SONG Yu et al. [3] 
proceeded from the influence of institutional investors’ 
stockholding on the relationship between stock pricing and 
accounting earnings information, and conducted an in-depth 
analysis of institutional investors’ stockholding in China’s 
securities market in promoting the role of stock price to 
reflect the future earnings information, finding out that the 
shareholding ratio of institutional investors and stock price 
reflect the positive relevance of the future earnings 
information. HUANG Shunwu [4] et al. examined whether 
institutional investors adjusted the asset portfolio according 
to the unexpected earnings of listed companies so as to 
trigger stock price fluctuations, and found out that the ratio 
of the fluctuation ratio of the unexpected earnings and the 
stock price ratio (namely average return ratio above the 
quota) are also significantly and positively related to each 
other. WANG Lei et al. [5] examined the influence of 
individual investors on their attention distribution towards 
earnings announcements of different information properties 
and on the stock price, and came to the conclusion that the 

net buy-in behaviors can cause a significant rise of stock 
price during the earnings announcement period.  

Based on the above research findings, it can be found 
that there is a close bearing between the earnings 
information and the stock price [6-8]. Companies provide 
investors with information favorable for decision-making by 
disclosing high-quality earnings information [9], which can 
alleviate the information asymmetry between investors and 
companies and reduce investors’ uncertainty in evaluating 
companies’ asset value, profitability and other relevant 
development prospects information. In this way, investors 
will make fewer adverse selections, and have a lower 
expectation of the return rate of their investment.  

Relying on the asset pricing model based on the 
information disclosure [10-11], this paper first conducts a 
mathematical analysis of how the earnings information 
quality influences investors’ optimal asset distribution, and 
builds the asset pricing model. Following that, the 
relationship between investors’ asset pricing and earnings 
information quality after stabilization of the asset market is 
analyzed. At last, the numerical value analysis results and 
the corresponding conclusions are provided. 

II. ASSSET PRICING MODEL ESTABLISHMENT 

A. Asset pricing model hypothesis and symbol description 

During the establishment of the asset pricing model, this 
paper mainly takes two investment periods into 
consideration, namely 0T  period and 1T  period. Below is a 
description of symbols involved in this paper. 
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p : stands for the stock price during the 0T  period, 
which is decided by the market equilibrium; 

0b : stands for the investment estimated value of all 
investors; 

jx : stands for the number of stocks provided by the 

asset market to every investor; 
v : stands for the average price of stock price during the 

1T period; 
1h : stands for the fluctuation rate of company’s stock 

value in the asset market; 

v: stands for the stock price during the 1T period, which 

meets the Gaussian distribution, 1~ ( , )v N v h ; 

q: stands for the company’s earnings information quality 
during the T0 period. The higher the value is, the higher the 
earnings’ information quality is. This suggests that the 
information discloses to investors has a relatively high 
accuracy; 

: stands for companies’ earnings information disclosure 
error during the T0 period and obeys the Gaussian 

distribution, 1~ (0, )N q  ; 

s : stands for the stock value information disclosed by 
companies during the T0 period and meets s v     ; 

C : stands for investors’ pricing of their capitals, which 
is defined as the percentage of stock investment earnings in 
the total investment amount.  

This paper mainly analyzes the influence of earnings 
information on the asset pricing model. Therefore, the other 
objective factors are given less consideration or ignored. 
Thus, this paper puts forward the following model 
hypotheses: 

Hypothesis 1: Information between investors shows no 
difference, and the asset pricing is based on the earnings 
information disclosed to the outside. Besides, investors only 
have two kinds of capitals to choose. Capitals are purchased 
during the 0T  period, and sold out during the 1T  period. 
Currency capitals are risk-free capitals, whose price is 
constant. 

Hypothesis 2: Assume that v  and   are independent 
from each other. There are j investors in the perfect 
competition market. The single investor has no influence on 
the stock price in the asset market. The whole information 
set of the asset market is R. 

Hypothesis 3: The Constantly Absolute Risk Averse 
(CARA) utility function exists when investors invest 

rationally. In other words, ( ) wU w e   . Besides, investors 

conduct the optimal investment decision-making according 
to the principle of the expected utility maximum. 

Based on the above description of model symbols and 
model hypotheses and according to the multi-element 
normal distribution function, the conditional expectation and 

the conditional variance of the stock price, v~, are show in 
Eq. 1: 
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B. Asset pricing model establishment 

Through the above model hypotheses and description of 
symbols, investors achieve maximization of the expected 
utility by purchasing stocks or currencies. Investors 
constitute CARA utility function. Therefore, the investment 
budgeting restriction of investors during the 0T  period is 
shown in Eq. 2 below: 

0j jb pz b                               （2） 
Where, jb  stands for the currency asset demand 

quantity of the investor j; jz  stands for the stock demand 
quantity of the investor j. 

The general budget or the treasure value of investors 
expected by the investor during the 1T  period is shown in Eq. 
3 below: 

j j jb vz w                               （3） 
The relationship between the stock price and the utility 

value in two periods can be obtained through Eq. 2 and Eq. 
3. (See Eq. 4) 

0 ( ) j jb v p z w                           （4） 
The decision-making expected utility objective function 

of the investor j with the information set of the capital 
market being R and the restraint conditional Eq. 4 is shown 
in Eq. 5 below: 

max [ ( ) | ]E U w R                          （5） 

Assume that ( | )u E w R  , 2 ( | )Var w R   ,
w u
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Since ( ) wU w e   , the objective function can be 

evolved into Eq. 6~Eq. 10: 
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Due to the negative exponent form of investors’ utility 

function and the normality of the random variable in the 
variance, the investment decision-making expected utility 
objective function of the investor j under the asset market 
information set, R, is shown in Fig. 11: 
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Therefore, the expected utility maximization decision-
making of the asset market information set, R, the investor j 
equals to Eq. 12: 

1
max[ ( | ) ( | )]

2
E w R Var w R                （8） 

From Eq. 4, it can be seen that 
0( | ) ( ( | ) ) jE w R E v R p z b     ，

2( | ) ( | )jV ar w R z V ar v R  , so Eq. 12 equals to Eq. 13: 

2
0

1
max ( | ) ( ( | ) )

2 j jVar v R z E v R p z b          （9） 

From Eq. 13, the maximal optimal demand quantity of 
the investor j for the stock can be worked through Eq. 14.  
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From Eq. 1, it can be seen that ( | )
hv qs

E v s
h q
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  . The optimal demand of the investor j can 

be worked out through Eq. 15: 
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C. Capital pricing model equilibrium 

Based on the above capital pricing model, when the asset 
market reaches equilibrium, the demand quantity of every 
investor for stocks is equal to the number of stocks that the 
asset market provides for every investor. Then, the following 
equation can be worked out: 

( )
j j

hv qs p h q
z x
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Therefore, the stock price worked out through Eq. 15 at 
the time of asset market equilibrium is shown below: 

jhv qs x
p

h q
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The earnings of investors obtained from stock 
investment are: 

( )
x

E v p
h q
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From Eq. 18, the expected value when the asset market 
stock price reaches equilibrium is: 

( )
x

E p v
h q
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An investor in the capital market purchases the company 
stocks at the market price of p during T0 period and expects 
the stock investment earnings during the T1 period to be 

( )v p . Therefore, the expected return rate of investors or 
capital providers about capitals is the price endowed with 
capitals; while enterprises, namely capital demanders cannot 
obtain capitals provided by investors until they meet the 
capital price required by investors. Therefore, investors’ 
pricing of capitals in hand is: 

( )

( ) ( )

E v p x
C

E p h q v x
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Based on Eq. 20 above, this paper conducts derivation of 
the earnings information quality, q, to obtain: 

2[ ( ) ]

d C v x

d q h q v x







 
                 （17） 

Obviously, Eq. 21 is a negative number smaller than “0,” 
based on which it can be deduced that the relationship 
between the asset pricing and the earnings information 
quality features a decreasing function. In other words, the 
higher the earnings information quality is, the lower the 
expected return rate of investors about their capital 
investment and the lower the asset pricing is. To enterprises, 
the lower the pricing of investors’ capitals, the lower the 
financing cost of enterprises is. In this way, enterprises can 
purchase the required amount of capitals for their investment 
projects at a lower financing cost, which can on the one hand 
alleviate enterprises’ capital shortage; on the other hand 
make the practical investment level of enterprises stay closer 
to the optimal investment level.  

III. NUMERICAL MODELING 

Based on the numerical modeling, the influence of the 
stock price fluctuation rate, 1h , and the earnings 
information quality, q, on the optimal stock and the asset 
pricing can be worked out. The relevant simulation analysis 
and results are shown below, respectively: 

The stock price, v, and the stock value information, s  , 
disclosed during the 1T  period both meet the Gaussian 
distribution. Therefore, in order to endow calculation results 
with representativeness, the analysis process is simulated for 
100 times. The average value of all simulation results is 
adopted as the final result. 

During the model simulation process, the other fixed 
parameters are set as follows: The stock price during the 0T  
period is p=25; the mean value of the stock price during the 

1T  period is v =27 and the utility function parameter 
is  =0.015. During the analysis process, parameters are 
simulated for 100 times. The simulation results of the stock 
optimal demand quantity and the asset pricing by the stock 
price fluctuation rate, 1h , and the earnings information 
quality, q, ae shown below: (See Fig. 1 and Fig. 2) 
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(c) 
Figure 1.  Optimal stock demand quantity analysis 

Fig. a shows the influence of the earnings information quality on the optimal demand quantity; Fig. b shows the influence of the stock price fluctuation rate 
on the optimal demands; Fig. c shows the influence of the comprehensive optimal demand quantity 

From Fig. a., it can be seen that, when the stock price 
fluctuation rate remains at 1h , the earnings information 

quality, q, is higher. In other words, the lower 1q  is, the 

larger the optimal stock quantity demand is. In Fig. a, the 
average value of the three optimal demand quantities is 

respectively: (1) 1q =0.35, 1h =0.25, jz =910.96; 

(2) 1q =0.55, 1h =0.25, jz =775.43; (3) 1q =0.75， 1h =0.25

， jz =711.80. 
From Fig. B, it can be seen that, when the earnings 

information quality, q , the lower the stock price fluctuation 
rate is, the more stable the stock price and the larger the 
optimal demand quantity of stocks is. In Fig. b, the average 
value of the three optimal demand quantities is respectively: 

(1) 1q =0.55, 1h =0.15, jz =1182.35; (2) 1q =0.55, 

1h =0.25, jz =793.13; (3) 1q =0.55, 1h =0.35, jz =614.30;  

    From Fig. c, it can be seen that, the lower the stock 
price fluctuation rate, 1h , is, the higher the earnings 

information quality, q, is. In other words, the lower 1q  is, 

the larger the optimal demand quantity of investors about 
stocks. 
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(c) 
Figure 2.  Capital pricing analysis 

(Fig. a shows the influence of earnings information; Fig. b shows the influence of stock price fluctuation ratio on capital pricing; Fig. c shows the influence 
of comprehensive capital pricing) 

From Fig. a, it can be seen that, when the stock price 
fluctuation rate stays at 1h , the earnings information 

quality, q, is higher. In other words, the lower 1q  is, the 

lower the expectation of investors about the return rate of 
their capitals, or the lower the pricing of investors is. The 
average value of the three expected return rates in Fig. a is 

respectively: (1) 1q =0.35, 1h =0.25, jz =0.0693; (2) 

1q =0.55, 1h =0.25, jz =0.0828; (3) 1q =0.75, 1h =0.25, 

jz =0.0910; 
From Fig. b, it can be seen that, when the earnings 

information quality, q, remains unchanged, the stock price 
fluctuation rate, 1h , is higher. In other words, the more 
unstable the stock price is, the higher the asset pricing of 
investors is. In Fig. b, the average value of the three 

expected return rates is respectively: (1) 1q =0.55, 1h =0.15, 

jz =0.0553; (2) 1q =0.55 ， 1h =0.25, jz =0.0827; 

(3) 1q =0.55, 1h =0.35, jz =0.1050.  

    From Fig. c, it can be seen that, the higher the stock 
price fluctuation rate, 1h , is, the lower the earnings 

information quality, q, is. In other words, the higher 1q  is, 

the higher the expectation of the investors is about the 
expected return rate. 

IV. CONCLUSIONS 

This paper first introduces the influence of the earnings 
information quality on the inefficient investment under the 
theoretic basis of Asset Pricing. The asset pricing model 
based on earnings information disclosed by companies is 
built. The asset pricing process consisting of two periods is 
analyzed. Targeted at maximization of CARA of investors, 
it is deduced that, when the expected utility of investors is 
maximized, investors’ demand quantity of stocks is optimal. 
Based on the above capital pricing model, this paper 
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analyzes the expected earnings of investors when the asset 
market is in a balanced state from the perspective of 
enterprises. At last, numerical simulation analysis is 
conducted, results suggest that: 1) the lower the stock price 
fluctuation rate is and the higher the earnings information 
quality is, the higher the optimal demand quantity of 
investors about stocks; 2) the higher the stock price 
fluctuation rate is and the lower the earnings information 
quality is, investors have a higher expectation of the return 
rate of capitals. To enterprises, the lower the pricing of 
investors’ capitals, the lower the financing cost is. Under the 
condition, enterprises can purchase capitals required by their 
investment projects at a lower financing cost and solve the 
problem of capital shortage. 
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