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Abstract 

Efficient processing platform can effectively analyze massive data, strong support for 

data mining algorithms and data visualization. In this paper, the authors use the new path 

of integration earnings management way and earnings management direction to study the 

relationship between China’s listed companies’ ownership structure and earnings 

management. The results found that: private holding company's earnings quality the 

pressure is far greater than the state-owned holding company; negative earnings 

management private holding company level was significantly lower than the state-owned 

holding company; U-shaped relationship between ownership concentration and earnings 

management, moderate concentration of ownership in favor of reducing the level of 

earnings management. Accordingly, aspects of equity nature, are intended to promote the 

development direction of mixed ownership in line with our national interests; the 

controlling stake in moderate levels of concentration of ownership structure another sign 

of deepening reform success. 

  

Keywords:  Data mining, Big data platform, Earnings management, Private holding 
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1. Introduction 

The advent of the era of big data makes the scale and complexity of data explosive 

growth, prompting the use of data mining technology in different applications of data 

mining techniques to analyze the data [1-2]. In the process of the formation and 

development of Chinese stock market, the structure of state-owned holding listed 

companies is the main structure of the listed companies. And this is a unique feature and 

deviated from the mainstream paradigm, by the theoretical and practical circles widely 

criticized, and is known as the China stock market's original sin, so far, allocation of 

rights of the state owned holding company between large shareholders and small 

shareholders still exists many unreasonable [3]. The dominance of state-owned shares and 

fause often gathered together to become China's accounting information quality of listed 

companies to improve the crux of the problem. Fortunately, is in the great period of 

economic transformation in the private holding company into a fresh A new force 

suddenly rises [4-6]. China force of economic development, its strength should not be 

overlooked, is following, the ownership structure of China has been very special is 

experiencing a profound change [7]. Therefore, in the past that separate state-owned 

holding as the research object, the executives shareholding ratio as the starting point to 

study on earnings management of the company has the urgent need to open up the private 

holding be inopportune or inappropriate, as the research object in reality, with the 

proportion of the first shareholder as the starting point of the new perspective to explore 

the problem of earnings management of the company, improve the quality of accounting 

information of Listed Companies in China, both in the micro operation of the company, or 

the macro decision has very practical significance. 
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Earnings management is an important field and hot topic in the middle and late 1980s, 

which belongs to the category of empirical accounting research. As a kind of alienation of 

accounting behavior, it is an important source of the problem caused by the low quality of 

accounting information so people conduct research on earnings management, aims at a 

deeper understanding of the value of accounting earnings and accounting behaviors and 

mechanism, to further examine the economic consequences of accounting practices and 

mining the information of earnings allowance thus, help to improve the regulatory 

policies and accounting standards, optimize corporate governance and improve the market 

allocation of resources [8-11]. In the way of earnings management, the existing research 

tends to earnings management from the perspective of earnings management, accruals 

earnings management is to adjust the book profit in the premise of not changing the inner 

economic activities of the company, although it is more likely to be aware of auditors and 

regulators, but have little difficulty handling, the for the characteristics of low cost; but 

less from the perspective of real earnings management perspective, characteristics of real 

earnings management is the company through constructing transaction to adjust the profit, 

though it is not easy to be aware of auditors and regulators, however, difficult operation, 

the cost is high [13-15]. The main contribution of this paper is: (1) compared with the 

previous literature, we opened a new perspective for research on earnings management 

from the private holding company, broaden the research path for the effective governance 

of Listed Companies in China; (2) the clear direction of earnings management and 

earnings management in the integration of the channel, making for the effective 

supervision of the company's accounting standards and provide a new method; (3) take 

more from the previous earnings and positive earnings perspective to carry out empirical 

accounting research, and less from the real earnings and negative earnings perspective to 

study how to improve the lack of characteristics of accounting information quality, fill the 

blank of local study on earnings management of domestic. 

  

2. Data Mining and Network Data 

Big data is often used to describe and refer to the mass information generated in the era 

of information explosion. Study on the significance of data lies in the discovery and 

understanding between the information content and information and contact information. 

Data mining comes from the practice in the practical application demand, driven by 

application specific data as in algorithm, tool and platform as a support, will find the 

information and knowledge into practice, so as to provide a quantitative reasonable and 

feasible, can be of immense value to the information. In addition, mining the useful 

information contained in large data, the need to design and develop the corresponding 

data mining and machine learning algorithms. The design and development of the 

algorithm should be driven by the specific application data, and it should be applied and 

verified in practical problems. Efficient processing platform to effectively analyze 

massive amounts of data and integration of multi-source data, and the strong support of 

data mining algorithms and data visualization of the implementation, and to regulate the 

process of data analysis [16]. In a word, the application of algorithm and data platform 

and the idea of combining the above data understanding and understanding of a 

comprehensive and concise, reflects the essence and the core of large data. Build large 

data mining on this architecture, can effectively deal with the complex characteristics of 

large data, mining the value of large data. 
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Figure 1. Big data platform 

In the era of big data, the generation and collection of data is the foundation, data 

mining is the key. Data mining is the most critical and most valuable work in big data. 

Usually, data mining or knowledge discovery to find the hidden, unknown but useful 

information and an engineering model of the potential and systematic process from large 

amounts of data. Data mining can be summarized in the following 4 characteristics. 

 application: Data mining is the perfect combination of theory algorithm and 

application practice. Data mining from the actual production and life application 

needs, the data mining from the specific application, and through the knowledge 

of data mining to be applied to practice, to assist the actual decision-making. 

Therefore, data mining comes from the application of practice, but also serve the 

application practice. 

 

 

Figure 2. Data mining 

 engineering: Data mining is a process of engineering which is composed of 

several steps. The application of data mining is decided by the characteristics of 

data mining is not only the analysis and application of the algorithm, but included 

a data preparation and management, data processing and conversion, the integrity 

of the process of development and application of mining algorithm, and the results 

demonstrate and validate the knowledge accumulation and use. And in practical 

applications, the typical data mining process is a process of interaction and 

circulation. 
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 collection: Data mining is a collection of various functions. Commonly used data 

mining functions include data exploration and analysis, association rule mining, 

time series pattern mining, classification and prediction, clustering analysis, 

anomaly detection, data visualization and link analysis. A specific application case 

often involves multiple different functions. Different functions usually have 

different theoretical and technical basis, and each function has a different 

algorithm support. 

 intersection: Data mining is a cross subject, which uses the research results and 

academic ideas from statistical analysis, pattern recognition, machine learning, 

artificial intelligence, information retrieval, database and so on. At the same time, 

some other fields such as random algorithm, information theory, visualization, 

distributed computing and optimization play an important role in the development 

of data mining. 

Efficient processing platform to effectively analyze massive amounts of data and 

integration of multi-source data, and the strong support of data mining algorithms and 

data visualization of the implementation, and to regulate the process of data analysis. In a 

word, the application of algorithm and data platform and the idea of combining the above 

data understanding and understanding of a comprehensive and concise, reflects the 

essence and the core of large data. Build large data mining on this architecture, can 

effectively deal with the complex characteristics of large data, mining the value of large 

data. 

 

 

Figure 1. Big data mining platform 
  

3.   Literature Review and Research Hypothesis 

Relative to the private holding companies, state-owned holding company requirements 

on earnings quality of private holding company not strong, this is because the state-owned 

holding companies are the so-called "owners" phenomenon, and the political connections 

of most executives, they often face lower financial distress and bankruptcy risk; and this 

is exactly the opposite. Non state owned holding companies more clarity of property 

rights, and executives have little or no political capital, will naturally face financial 

distress and bankruptcy risk more. Based on the difference of the demand pressure of 

earnings quality, the paper proposes the following hypothesis: 

Hypothesis 1: the earnings quality of the private holding companies is greater than the 

pressure of the state-owned holding companies. 
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Kato (2006) found that private holding company managers have a greater incentive to 

forward earnings management to improve the performance of the company's reports in 

order to gain confidence in the market for them. Wang (2014) found in the study of 

whether the listed companies to get more government subsidies and earnings management, 

the state-owned enterprises to a loss of negative earnings management, the company can 

get more government subsidies, thereby triggering a greater degree of resource distortions, 

thus confirming the negative control of state-owned enterprises more favorable. This 

paper puts forward the following hypothesis: 

Hypothesis 2: the negative earnings management level of the private holding company 

is lower than that of the state holding company. 

In highly decentralized equity, dispersed shareholders own gains and losses will be 

based on the initiation of the "free rider" idea, no active supervision of the motivation of 

management; however, with the option to enhance the degree of concentration, big 

shareholders, the situation is another matter, at this time, the old "vote by foot" situation 

become less, "short-term speculation" phenomenon is difficult to visible, which may 

manifest as effect of convergence of interests between shareholders and managers. Monks 

and Minow (1995) also believe that corporate shareholders have the motivation, resources 

and has the ability to affect the company's supervision, restriction and management, the 

real earnings reports of listed companies will be more inclined to the reaction of business 

(general corporate shareholders holding shares is relatively large; however, high) in a 

certain proportion of equity after the big shareholders must have control of the company 

beyond their equity ratio, such as large shareholders control the internal sources of outside 

investors are unable to know, resulting in serious information asymmetry between large 

shareholders and outside investors, this asymmetry will induce large shareholders to 

manipulate earnings report through the strong motivation to conceal and mislead investors 

may, through internal transactions to encroach on the interests of small shareholders, 

which reflected the interests of the occupation effect. Based on the profound changes in 

the ownership structure of our country, this paper puts forward the following hypothesis: 

Hypothesis 3: the ownership concentration is U relationship between the degree of 

earnings management and, when ownership concentration is small, the convergence of 

interest effect is activated, the ownership concentration is negatively correlated with the 

degree of earnings management; and when the ownership concentration is high, the 

interests of the occupation effect is activated, ownership concentration and earnings 

management is positively correlated. 

  

4.  Variables and Measurement Model 
 

4.1.  Econometric model 

(1) Accrued earnings management estimate 

The accrual earnings management, we use Jones model to calculate, taking into 

account the Kothari (2005) years found that adding intercept and company asset returns in 

the model (ROA). First of all, using the data of different industries in different years of 

the model (1) by OLS regression, regression, and obtained parameters 0a
, 0a
， 1a

， 2a
，

3a
, 4a

then, into the model (2) cannot be calculated in discretionary accruals. Finally, 

total accruals and discretionary accruals to do bad, you can get the discretionary accruals 

value. 

1it it it it
0 1 2 3 4 i,t-1 it

i,t-1 i,t-1 i,t-1 i,t-1

TA DREV - DREC PPE1
= a +a +a +a +a ROA +

Assets Assets Assets Assets
 （）
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ˆ ˆ ˆ ˆ 2ˆ it it it

it 0 1 2 3 4 i,t -1

i,t -1 i,t -1 i,t -1

DREV - DREC PPE1
NA = a +a +a +a +a ROA

Assets Assets Assets
（ ）

 

 

Model (1) the TAit represents the total accruals, it is EBXIit minus the results of CFOit, 

I and T company for the fiscal year, net profit of EBXI on behalf of the company I in the 

year of t CFO, said the net cash flow of I company in the T annual business activities. 

Model (2) in the NAit on behalf of the non discretionary accrual, its content is interpreted 

as a variable TAit/Assetsit-1 in the sample interval of the fitting value (values fitted). 

Model (1) and model (2) in Assetsit-1 on behalf of I in the total assets of the T-1 year end, 

each variable divided by the purpose of it is to eliminate the influence of the size of the 

company; REVit said the T and the T-1 difference between the annual main business 

income of the year; RECit said t year and T-1 the annual balance of accounts receivable; 

PPEit said the t at the end of the annual fixed assets; on this basis, TAit/Assetsit-1 and NAit 

as the difference of discretionary accruals (DAit) estimates. 

(2) Real earnings management estimate 

According to Dechow et al (1998) development, Roychowdhury (2006) is used to 

model the empirical operating cash flow with sales (Sales) in the presence of linear 

relationships as shown in (3): 

3it it it
0 1 2 3 it

i,t-1 i,t-1 i,t-1 i,t-1

CFO Sales DSales1
= b +b +b +b +

Assets Assets Assets Assets
 （） 

There is a linear relationship between the cost of product sales ( COGS ) and the same 

year sales (4): 

4it it
0 1 2 it

i,t-1 i,t-1 i,t-1

COGS Sales1
= b +b +b +

Assets Assets Assets
 （ ） 

There is a linear relationship between the amount of inventory changes ( INV ) and 

changes in the same year and the previous year's sales, as (5): 

5it it it-1
0 1 2 3 it

i,t-1 i,t-1 i,t-1 i,t-1

DINV DSales DSales1
= b +b +b +b +

Assets Assets Assets Assets
 （） 

According to the formula (4) and (5), we can estimate the normal production cost, and 

the results are as following: (6): 

6it it it it-1
0 1 2 3 4 it

i,t-1 i,t-1 i,t-1 i,t-1 i,t-1

PROD Sales DSales DSales1
= b +b +b +b +b +

Assets Assets Assets Assets Assets
 （ ）

 There is a linear relationship between the normal discretionary expenses () and the 

previous year's sales, as shown in (7): 

7it it-1
0 1 2 it

i,t-1 i,t-1 i,t-1

DISEXP Sales1
= b +b +b +

Assets Assets Assets
 （ ） 

On the basis of the work above, the use of 2009-2015 data, the type (3), (6) and (7) 

were performed OLS regression, obtain their parameter estimates, and then get the cash 

flow from operating activities (CFOit), (PRODit) the product cost and handling cost 

(DISEXPit) fitting value in order to estimate the normal values; then, the year the actual 

value difference occurred and the estimated normal value, can obtain the cash flow 

abnormal operating activities (R_CFOit), abnormal product cost (R_PRODit) and 
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abnormal handling fee (R_DISEXPit); finally, considering the Choen (2008) may be offset 

between the different real earnings management activities proposed by the formula (8) for 

the overall measurement indicators of earnings management (RM): 

8it it it= PROD - CFO - DISEXPRM R_ R_ R_ （） 

This paper believes that not only the nature of the equity will affect the company's 

earnings management behavior, but also the degree of concentration of ownership will 

affect the company's earnings management. To this end, this paper sets the following 

regression model (9): 

9

2

0 1 it 2 it 3 it 4 it 5 it 6 it

7- 18-1917

EM = c +c Private +c Top1 +c (Top1) +c BM +c SIZE +c ST

+c Industry+c Year+  （）
 

 

4.2.  Sample selection and data 

This paper choose China Shanghai and Shenzhen 20082014 years of non-financial 

listed companies as the primary data, the following selection of samples: (1) considering 

the particularity of the financial services industry, financial companies are excluded from 

the sample; (2) because the issuing B shares or H shares not face the same regulatory 

environment, so also from the sample culling; (3) due to the need of the study according 

to the nature of the controller to classify the Sample Firms, the nature of the ultimate 

controller of the listed company is to be removed from the sample; (4) the lack of data 

and the existence of extremal, the company also excluded from the analysis. At the end of 

the year we have an annual observation of 6045. The data of this paper comes from the 

CSMAR database.  

 

Table 1. Variables and define 
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5. Empirical Analysis 
 

5.1.  Descriptive statistical analysis 

Table 2 reports descriptive statistics of the main variables in the full sample. The full 

sample of accrued earnings (Abs_DA) the average value is 0.0732, and the minimum and 

maximum values were 0 and 9.6778; the degree of real earnings management (RM) the 

average value is 0.2085, the minimum and maximum values were 0 and 44.6854. 

 

Table 2. All sample descriptive statistics 

 

 

Table 3 reports descriptive statistics of the main variables in the sub sample. From the 

statistical average value of the test results, the state-owned listed companies of real 

earnings management and earnings management degree was significantly lower than that 

of private listed companies, which shows that: first, listed companies generally have 

accrued and real earnings management of listed companies; secondly, the different nature 

of the right stock accrual and real earnings the management level there is a big difference, 

and the extent of earnings management of listed private holding companies more efficient, 

and consistent hypothesis 1. 

 

Table 3. Sub sample descriptive statistics 

 

Note: * ,* * ,* * *are significant at 0.1, 0.5 and 0.01, respectively. 

 

Table 4 provides an analysis of the correlation between variables. We found that 

AbsDA was significantly positively correlated with RCFO, RPROD, RDISEXP, and RM 

at the 0.01 level. A significant positive correlation between AbsDA and Private, showed 
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that accruals is highly sensitive to the nature of equity; a significant positive correlation 

between AbsDA and ST, shows that the company is in the ST state, the more will induce 

earnings management; AbsDA and BM, SIZE showed significant negative correlation, 

scale (SIZE) is the company listed company market to book ratio (BM) higher, more 

effective accrual earnings management. Real earnings management (RM) and accrual 

earnings management is just the opposite, RM and TOP1 and TOP12 are significantly 

positive correlation, which shows that the real surplus has a high degree of sensitivity of 

the equity concentration. 

 

Table 4. The main variable correlation test 

 

 

5.2.  Results and analysis of multiple regression 

Table 5 reports the results of multiple regression analysis of the accrual earnings 

management model. From the full sample of listed companies should be regression results 

of earnings management can be seen: the nature of equity (Private) at the 0.01 level was 

positively correlated with earnings, that is closer to the private nature of equity, the 

accrual earnings management motivation is more intense, the results show that the 1 

hypothesis is true. If we measure the earnings according to the values of the symbols will 

be divided into positive earnings accrued earnings (DA>0) and negative accruals (DA<0), 

found that after grouping return: the nature of equity (Private) in positive accruals under 

DA+ model whose coefficient is significantly positive, in DA- mode the coefficient is 

significantly negative, that is closer to the nature of private equity, the more likely 

positive control of accrued earnings, while equity is closer to the state, the more likely 

that negative manipulation of earnings management, which supports the hypothesis 2. 

 

Table 5. Equity nature and accrued earnings management 

 
  

Table 6 reports the results of multiple regression analysis of real earnings management. 

From the full sample regression results of real earnings management of listed companies 

can be seen: the nature of equity (Private) and real earnings in the 0.01 level of significant 
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positive correlation, that is closer to the true nature of private equity, earnings 

management motivation is more intense, once again proved the hypothesis 1 is 

established; real earnings management (RM) may be the company at the same time by 

three methods (R_CFO, R_PROD and R_DISEXP) the nature of equity (Private) in the 

real earnings management control mode of R_CFO, R_PROD and R_DISEXP were 

significantly positive, further proof relative to the state owned holding company, real 

earnings management private holding company of higher degree. Real earnings 

management (RM) mode, although the coefficient before TOP12 is still significant, but 

the coefficient of TOP1 is not obvious, however, by comparison, the TOP1 coefficient 

was negative in R_CFO, R_PROD, R_DISEXP, TOP1 and R_DISEXP before the 

coefficient was significant at the 0.05 level, therefore, we there is good reason to believe 

that even if the effects of real earnings, concentration of shareholding and earnings 

management also showed a complex relationship model. 

 

Table 6. Nature of equity and real earnings management 

 

 

The complicated relationship between ownership concentration and earnings 

management has aroused much interest in our research. If it contains a large number of U 

type relationship, then the impact of ownership concentration on earnings management 

inflection point where? The observed range of sample points falls on the side of the 

falling U type curve or more on the side of the rise. By statistics of the results of the 

regression, we get a summary of the results, see Table 7. 

 

Table 7. The relationship between ownership concentration and U type of 
earnings management 

 
 

Table 7 shows that ownership concentration and Abs-DA, DA+ and R_DISEXP type U 

inflection point values were 33.3069, 33.9561 and 27.9155, and the median through the 

observation domain of the sample comparison can be found, and the corresponding 

inflection point median deviation rate (median inflection point / median) are -2.8%, -5.2% 

and -18.5%, and the number of samples, observed in the range of rising area accounted 

for 52.7%, 53.3% and 64.9%, the proportion of the first shareholder is respectively 47.3%, 

46.7% and 33.1%, these data not only reflects the widespread U relation between 
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ownership concentration degree and the relationship between earnings management, and 

pointed out the position of inflection point of U curve the more important is that it tells us: 

(1) to maintain a moderate concentration of ownership is conducive to control the 

manipulation of earnings management; (2) with respect to concerned should count the 

earnings management and real earnings management The theory has a lower 

concentration of ownership of the critical value, which is once again proved the 

hypothesis 3, at the same time, but also enrich people's understanding. 

  

6. Conclusions and Policy Recommendations 

The ownership structure of our country has been quietly undergoing profound changes,  

try starting from the private holding company perspective, using earnings management 

and earnings management direction of the integration path of creative study earnings 

management, is conducive to the micro operation of the company, also on national macro 

decision is very meaningful. In this paper, A listed companies in China from 2010 to 2014 

as the sample data, combined with the background of economic transformation in China, 

a new perspective in the private holding, using the new method and the real earnings 

management and negative earnings management, the ownership structure (equity nature 

and ownership concentration and earnings management (earnings) management, earnings 

management direction) of the relationship between the new comb. The study found that: 

(1) the earnings quality of the private holding companies is much greater than that of the 

state-owned holding companies. (2) the negative earnings management level of the 

private holding companies is significantly lower than that of the state holding companies. 

(3) the ownership concentration U relationship exists between the degree of earnings 

management, the moderate concentration of ownership is conducive to control the level of 

earnings management, should be concerned with respect to earnings management, real 

earnings management has lower ownership concentration critical value. Faced with 

profound changes in the ownership structure of our country, the policy suggestions are: (1) 

the nature of equity, continue to deepen the reform is the only way out, because of the 

long-term existence of soft budget constraints facing state-owned holding enterprises, to 

carry out fair competition in the rules on the basis of the private holding company, which 

will be the fetters of economic growth in China the pace of mixed ownership development 

conforms to China's national interests; (2) the ownership concentration, only based on 

their own practice, learn from the successful experience of others, in order to form a 

proxy mechanism of China's unique and long-lasting, and equity concentration 

moderately control the inevitable is to deepen the reform of the ownership structure of our 

country and success not another key. 
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