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Abstract Achievement of Corporate Value can have a
positive impact, both internally and externally. This study
aims to examine the effect of several variables on firm
value mediated by earnings management and moderated by
intellectual capital in property, real estate, and building
construction companies on the Indonesia Stock Exchange
(IDX) investigated. The number of samples is 58
companies, and this study uses secondary data in the form
of financial statements for the 2014-2019 period. The data
was processed using Path analysis with the Warp PLS
program, which was used to analyze the effect of
exogenous variables on endogenous variables to obtain a
comprehensive picture of the relationship between
variables. The results of this study indicate that increasing
share ownership by managers in the company is not able to
create optimal company performance; on the other hand,
the greater the growth of the company, the smaller the
practice of earnings management will be. The positive path
coefficient indicates that the higher the capital structure
score, the better the earnings management will be.
Company ownership has a negative and significant effect
on Company Value. The negative path coefficient indicates
that the greater the share ownership by both managerial and
institutional, the lower the firm value. Capital structure has
no significant effect on firm value, indicating that the larger
the capital structure, it is unable to have a real impact on
changes in firm value. Furthermore, this study shows that
earnings management significantly mediates the effect of
firm ownership, firm growth, and capital structure on firm
value. The Moderation test shows a negative and

significant coefficient. Intellectual capital weakens the
influence of earnings management. Better intellectual
capital will reduce the impact of earnings management
practices; then, the decline in the value of the company can
be controlled.

Keywords Performance  Finance,  Earnings

Management, Intellectual Capital, Firm Value

1. Introduction

Achievement of Corporate Values can have a beneficial
impact on both the internal and external environment. The
purpose of this research is to determine the effect of
several variables on firm value in property, real estate, and
building construction companies listed on the IDX,
mediated by earnings management and moderated by
intellectual capital.

According to [1], managerial ownership strongly affects
firm value. Similar research by [2] showed that the impact
is negative. Businesses that grow generally have good
prospects and will get an appraisal from investors with
higher stock prices. Based on research [3], the increase in
stock liquidity significantly affects firm value. Capital
structure is the next factor that affects the value of the
company. Capital structure decisions include determining
the source of funds, which may be internal or external in
the form of debt. Based on [4], the efficient composition



Universal Journal of Accounting and Finance 9(6): 1394-1404, 2021

decreases capital cost and directly increases net income
and firm value. [5] shows that the capital structure can
increase the market value. Research from [6] shows that
equity capital as a part of capital structure is not related to
firm value in developing countries such as Nigeria.

Earnings management has become an essential subject
in financial research and literature; the definition of this
topic has improved over the years [7]. Earnings
management is viewed from two opposing perspectives
[8]. The first focuses on the "opportunistic behavior" of
managers who try to maximize their interests, thereby
declining the company's financial performance [9].
Research further proves that managerial ownership
negatively affects earnings management [10].

Research [11] results in an increase in discretionary

accruals in firms with high levels of managerial ownership.

While [12] confirms that firms experiencing rapid revenue
growth are less motivated to manipulate earnings, [13]
asserts that growth significantly affects earnings
management. [14], [15] show that companies with high
levels of leverage will carry out extensive earnings
management. [16] concluded that intellectual capital,
human capital, and capital used did not affect firm value;
furthermore, other researchers [17] showed that
intellectual capital had a positive and significant effect.
There are differences in results in prior research related
to financial performance and the factors that affect
earnings management and firm value. In this research,
intellectual capital will be added as a moderating variable
that complements the factors that can affect the company's
value, in addition to being viewed from a financial
perspective as well as in terms of human resources, as a
research [18] says that the new world trend of
stakeholders not only satisfies the market with products
but also with social conditions and the ecological
environment. The objects of this research are property,
real estate, and building construction companies listed on
the IDX. This is interesting because the lack of property
availability and high demand for property is a perfect
opportunity for business people to start a business in the
property sector. For the medium and long term, the
property sector in Indonesia remains promising. In

addition, it is supposed to provide the growth of
knowledge of financial performance and earnings
management by combining non-financial elements,

namely human resources, to firm value.

2. Literature Review

2.1. Company Ownership (X1)

Ownership can enhance the value and reduce the risk of
financial distress for the company. [19, 20] stated that in
the United Kingdom, there is a positive nonlinear
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correlation between managerial ownership and firm value.
[21] stated that considerable shareholdings in economic
value can intensively monitor management's share
ownership in a company and help align potential conflicts
of interest between agents and principals. According to
agency theory, the managerial ownership structure limits
disputes between shareholders and the company.
Furthermore, the managerial ownership structure
mechanism lessens the information asymmetry through
the disclosure mechanism. The share ownership by
governments, financial institutions, legal entities, foreign
institutions, and trust funds is referred to as institutional
ownership.

2.2. Company Growth (X2)

Growth will affect the flow of funds within the
company due to operational changes caused by an
increase or decrease in business volume [22]. Study [23],
performance and growth are important factors that affect
earnings management. From the investors' point of view,
the company's growth has an exemplary aspect, and
investors will select to invest. From the investor side, the
growth shows that the company has aspects that benefit
investors, so they will choose to invest in the company
[24]. Growth is defined in this study as asset growth and
sales growth. In general, growth shows a good prospect
that can interest more investors.

2.3. Capital Structure (X3)

Research [25], a company has a good firm value if its
debt is smaller than its equity. [26], investigated the
relationship between capital structure and earnings
management. The findings show that the relationship
between external majority shareholders and negative
earnings management is weak. [27] Capital structure
theory shows the effect of the debt-equity ratio on firm
value. According to the MM theory, a debt increase will
raise the company value in case of the optimum point has
not been attained. This is in line with the trade-off theory,
which asserts that debt lessens the tax burden and agency
costs [28].

2.4. Intellectual Capital (X4)

Business wealth is the driving force behind its value
creation [29]. This study measures intellectual capital
using the concept of added value initiated [30]. The term
"Added Value" refers to the difference between output
and input [31]. Empirical findings show that intellectual
capital significantly affects the value of manufacturing
companies listed on the Vietnamese stock market. [16]
other studies show different results, namely that
intellectual capital, human capital, and capital are not used
to influence firm value.
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2.5. Profit management (Y1)

[32] defines earnings management as actions taken
through the choice of accounting policies to obtain
specific objectives, for example, to meet the company's
interests or increase the market value of a company.
Discretionary accruals as a proxy for earnings
management because discretionary accruals are currently
the most accessible component to be manipulated
managerially [33]. Earnings quality in accounting also
refers to the company's loss of all reported earnings [34].
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[35], showed that the more intense the practice of earnings
management, the greater the negative effect on the rate of
return on assets of companies in India in the subsequent
year. This research uses the model [36] to measure
discretionary accruals, the more concentrated the
shareholding, the more effective the management
oversight. A large number of shareholders has an essential
meaning in monitoring the behavior of managers in the
company [37].
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Figure 1. Conceptual framework
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2.6. The Value of the Company (Y2)

This reflects the prosperity of the shareholders. The
higher the value of the company, the more prosperous the
shareholders are. It can be said that the owners of capital
want a high firm value, so managers try to increase the
firm's value. The stock market price reflects every
financial decision made by management. The
management team will carefully consider all decisions to
maximize the value. Corporate value is a very important
variable because the higher the business value, the greater
the shareholder prosperity [38]. Based on [39], the
primary purpose of going public is to increase the
prosperity of the owners or shareholders by expanding the
company's value. According to [40], management usually
seeks to maximize shareholder wealth.

3. Methodology

Based on the framework of the research thought process
consisting of theoretical foundations and empirical studies
that have been put forward, to facilitate further analysis, a
conceptual research framework was developed to explain
the relationship between variables. The conceptual
framework of this research is the relationship between
exogenous and endogenous Vvariables and mediating
variables.

These research hypotheses are as follows:

1. Company ownership has a significant positive

effect on earnings management.

2. Company growth significantly and positively
affects earnings management.

3. Capital structure significantly and positively
affects earnings management.

4. Company Ownership significantly and positively
affects Company Value.

5. Company growth significantly and positively
affects Firm Value.

6. Capital structure significantly and positively
affects firm value.

7.  Earnings Management significantly and positively
affects Firm Value.

8. Intellectual capital significantly and positively
affects firm value.

9. Ownership through Earnings Management has a
significant positive effect on Company Value.

10. Company growth through Earnings Management
has a significant positive effect on Firm Value.

11. Capital Structure through Earnings Management
has a significant positive effect on Firm Value.

12. Earnings management moderated by Intellectual
Capital has a significant positive effect on firm
value.

13. The measurement equation (outer model) and
structural equation (inner model) are as follows:

1)  Outer model (variables have formative and reflective
indicator models)
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a For exogenous (formative) latent variables,

Company Ownership (X;)
X1 = }L]_MO'I'}\QIO +81

b For the latent variable Exogenous (formative) Firm
Growth (X,)

X2 = 7\,3 SG+ }\44 AS +82

¢ For exogenous (formative) latent variables Modal
Structure (X3)

X3 = )\.5DER + )\.GDAR + +63

d  For exogenous (formative) latent variables,
Intellectual Capital (X,)

X4 =MVACA + g VAHU + 49 STVA +3,

e  For endogenous (formative) latent variables,
Earnings Management (Y;)

Y1 =2oTA; + 21

f  For endogenous (reflective) latent variables Firm
Value (Y,)

Y, = k1 mQ + A2 np MVA + 243 n3PER + 44 1,PBV+e;

2) Inner Model: There are Moderating Variables
Ni=yo+ i Xe+ 72 Xo +y3 X3+ G

Vo= yo+va X+ ys Xo+v6 Xag+B7 Yo+ 74 Xa+ 78 Xa + Bo
Yo Xy

This research uses a quantitative approach, which is a
technique that uses many samples and numerical data. The
research variables include company ownership, growth,
capital structure, earnings management, intellectual
capital, and value. The relationship between variables was
analyzed from data from 58 public companies in the real
estate and building construction sectors listed on the IDX
between 2014 - 2019. The Structural Equation Modeling
(SEM PLS) method and Software Warp PLS 6.0 were
used to analyze the results of hypothesis testing.

3.1. Validitas Konvergen

The results of the convergent validity analysis for each
indicator on the variables of company ownership,
company growth, capital structure, earnings management,
intellectual capital, and company value will be excluded if
the outer loading value is less than 0.50. The results of the
revised Table 1 are shown in Table 2.

The convergent validity test in Table 2 shows that all
company ownership indicators, company growth, capital
structure, earnings management, intellectual capital, and
company value have an outer loading value greater than
0.5. an AVE value greater than 0.5 means that all
indicators are valid for measuring variables and meet the
requirements of convergent validity so that the analysis
can be continued.
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Table 1. The test result of convergent validity (Step 1)

Variables Indicators Outer loading AVE Description
MO 0,857 Valid
Company Ownership 0,735
10 0,857 Valid
SG 0,778 Valid
Company Growth 0,605
AS 0,778 Valid
DER 0,880 Valid
Capital Structure 0,774
DAR 0,880 Valid
Profit Management TA; 1.000 1.000 Valid
VACA 0,647 Valid
Intellectual Capital VAHU 0,933 0,699 Valid
STVA 0,899 Valid
Q -0,291 invalid
MVA -0.427 invalid
The value of the company 0.284
PER 0,704 Valid
PBV 0,610 Valid

Source: Output WarpPLS

Table 2. The test result of convergent validity (step 2)

Variables Indicators Outer loading AVE Description
. MO 0,515 Valid
Company Ownership 0,625 -
10 0,515 Valid
SG 0,778 Valid
Company Growth 0,605 -
AS 0,778 Valid
. DER 0,880 Valid
Capital Structure 0,774 -
DAR 0,880 Valid
Profit Management TA;: 1.000 1.000 Valid
VACA 0,647 Valid
Intellectual Capital VAHU 0,933 0,699 Valid
STVA 0,899 Valid
PER 0,677 Valid
The value of the company 0,548 -
PBV 0,677 Valid

Source: Output WarpPLS

Table 3. Discriminant validity

Forne_II-L_arcker Comp.own Growth Capt.Stuct Earning manag Intetell.capt Firm Value
Criterium
Company Ownership 0,515 0,167 0,007 -0,043 -0,168 -0.104
Company Growth 0,167 0,778 0.295 -0,234 0,145 0.141
Capital Structure 0,007 0.295 0,880 0,056 0,078 0,064
Profit Management -0,043 -0,234 0,056 1.000 -0,086 -0,294
Intellectual Capital -0,168 0,145 0,078 -0,086 0,836 0,092
The value of the company -0.104 0.141 0,064 -0,294 0,092 0,677
Source: Output WarpPLS
3.2. Discriminant Validity evaluated using cross-loading and Fornell-locker. The

. o conclusion is that the variables of firm ownership, firm
The evaluation of the external model analysis in table 3 rowth, capital structure, earnings management,

below is discriminant validity. Discriminant validity was . ellectual capital, and firm value have good discriminant
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validity.

Internal consistency assesses the consistency of
indicators in measuring a construct. As a general rule,
composite reliability should exceed 0.7, although a value
of 0.6 is acceptable [41].

3.3. Internal Consistency

Table 4. Internal Consistency
Variables Composite Reliability | Description
Company Ownership 0,620 Reliable
Company Growth 0,754 Reliable
Capital Structure 0,872 Reliable
Profit Management 1.000 Reliable
Intellectual Capital 0,872 Reliable
Thec‘g;‘:]‘:)ear?;the 0628 Reliable

Source: Output WarpPLS

3.4. Collinearity Test

Collinearity can be measured by the Variance Inflation
Factor or VIF value. Collinearity is considered high if it

1399

has a tolerance value of less than 0.2 and a VIF value
above 5.0.[42]

As shown in Table 5, the collinearity level test shows,
both on the path of influence on earnings management and
the path of influence on firm value, it is that the
collinearity value of all independent variables produces a
VIF value of less than five. The effect of this variable can
be estimated optimally so that the model is declared free
of collinearity and can provide estimation results that can
be trusted.

As shown by the collinearity level test above, both on
the path of influence on earnings management and the
path of influence on firm value, it can be ascertained that
the collinearity value of all independent variables
produces a VIF value of less than 5, indicating that the
model is declared free of collinearity and can produce
estimation results reliable.

3.5. Model Fit Test

Model evaluation is carried out to see whether the
model used in this study is appropriate or not. In
measuring the suitability of the model, several criteria for
model fit were carried out.

Table 5. Inner VIF Values
Relationships VIF Description
Company Ownership — Profit Management 1,004 No collinearity
Company Growth — Profit Management 1.026 No collinearity
Capital Structure — Profit Management 1.023 No collinearity
Company Ownership — The value of the company 1.043 No collinearity
Company Growth — The value of the company 1.494 No collinearity
Capital Structure — The value of the company 1.198 No collinearity
Profit Management — The value of the company 1.478 No collinearity
Intellectual Capital — The value of the company 1.058 No collinearity
Profit Management * Intellectual Capital — The value of the company 1.709 No collinearity
Source: Output WarpPLS
Table 6. Model Fit Test
No. Model fit and quality indices Fit Criteria Model Result Description
1 Average path coefficient p<0,05 0,024 Good fit
2 Average R-squared p<0,05 0,005 Good fit
3. Average adjusted R-squared p<0,05 0,019 Good fit
4 Average block VIF acceptable if<=5, ideally <=3,3 1,226 Ideally
5 Average full collinearity acceptable if<=5, ideally <=3,3 1,208 Ideally
small >0,10
6. Tenenhaus GoF medium=0,25 0,425 Large
large> 0,36
7. Sympson’s paradox ratio acceptable if >=0,7, ideally =1 0,889 Acceptable
8. R-squared contribution ratio acceptable if >=0,9, ideally =1 0,980 Acceptable
9. Statistical suppression ratio acceptable if >=0,7 1.000 Acceptable
10. Nonlinea}r bi(?ariate _causality acceptable if >=0,7 0,667 Moderate
direction ratio

Source: Output WarpPLS
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The evaluation results of the fit model on the PLS model in Table 6 show that all fit models and the quality index

criteria are met, which indicates that the model is correct.

3.6. Hypothesis Testing

The significance analysis, both direct effect, mediating effect, and moderating effect using SEM PLS analysis, was
carried out using path coefficients and p-value tables. The path of influence is significant if the p-value is smaller than
the error rate (o) 5%. The following are the path coefficient values and p values for each influence path between

variables:

Table 7. Result of SEM PLS analysis

Relationships Path P-values Hypothesis
Direct Effect
Company Ownership > Profit Management 0.122 0.168 Rejected
Company Growth > Profit Management -0.203 0.050 Rejected
Capital Structure > Profit Management 0.421 0.001 Accepted
Company Ownership > The value of the company -0.263 0.016 Rejected
Company Growth > The value of the company 0.024 0.428 Rejected
Capital Structure > The value of the company 0.115 0.184 Rejected
Profit Management > The value of the company -0.248 0.022 Rejected
Intellectual Capital > The value of the company 0.256 0.018 Accepted
Indirect Effect
Company Ownership - Profit Management > The value of the company -0.030 0.037 Rejected
Company Growth - Profit Management - The value of the company 0.050 0.029 Accepted
Capital Structure -> Profit Management - The value of the company -0.104 0.012 Rejected
Moderating Effect

Profit Management * Intellectual Capital - The value of the company -0.218 0.039 Rejected

Source: Output WarpPLS

Figure 2. The results of the research hypothesis output




Universal Journal of Accounting and Finance 9(6): 1394-1404, 2021

4. Findings and Discussions

4.1. Company Ownership of Earnings Management

The coefficient value of the effect of ownership on
earnings management is 0.122 (positive), with a p-value
of 0.168 (>5%), indicating that ownership has no
significant effect on earnings management, which means
more excellent managerial and institutional ownership, it
does not affect earnings management (Hypothesis
rejected). Therefore, managerial and institutional
ownership has no impact on earnings management. This
means that the number of voting rights belonging to
institutions has no influence on earnings management and
share ownership by management and managers,
respectively.  Companies cannot create  optimal
performance and motivate managers to act more carefully
because they bear the consequences of every action taken.
Based on [43], independent variables such as major
shareholders, directors, government, and financial
institutions have a negative effect on bank earnings
management. Ownership of investors and
foreign/local/company organizations has a beneficial
effect on bank earnings management.

4.2. Company Growth on Earnings Management

The coefficient of the effect of growth on earnings
management is -0,203 (negative), with a p-value of 0.05
(<5% p-value). The negative direction indicates that the
greater the company's growth, the smaller the practice of
earnings management and vice versa indicates that growth
affects earnings management. This can be seen in
companies with high growth, such as P.T. Waskita Karya
(Persero) Tbk, with 62% earnings management worth
-3,288,447.50, and companies with low growth such as
P.T. Pikko Land Development, Thk with high earnings
management 7% worth 5,112,407 (Hypothesis accepted).
[13] support this by stating that growth has a significant
effect on earnings management.

4.3. Capital Structure on Earnings Management

The coefficient of capital structure on earnings
management is 0.421 (positive) with a p-value of 0.001
(<5%), indicating that capital structure has a positive and
significant effect on earnings management. This indicates
that the higher the capital structure, the higher the
earnings management (the hypothesis is accepted). These
results support the study [44]. Based on [45],
discretionary accruals are absolute, while ROA and ROE
are significant variables that affect the company's gearing
ratio.

4.4. Company Ownership of Company Value

The coefficient value of the influence of firm ownership
is -0.263 (negative) with a p-value of 0.016 (<5%); this
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means that firm ownership has a negative and significant
effect. This means that the greater the influence of
company ownership both managerially and institutionally
on the value of the company, the value of the company
lower (the hypothesis is accepted), which is in line with
[45][46].

4.5. Company Growth on Firm Value

The firm value growth has a positive coefficient value
of 0.024 with a p-value of 0.428 (>5%). Therefore, the
growth does not significantly affect the firm value.
Company growth is not a good predictor to explain
company value. The development of company asset value
every year cannot necessarily increase company value in
the property, real estate, and building construction sectors,
companies on the IDX in 2014-2019. An increase in the
number of company assets which is a benchmark for
company growth is not guaranteed to receive a positive
assessment from investors. This finding is different from
the results of research [47] which shows that firm growth
is one of the factors that can affect firm value.

4.6. Capital Structure on Firm Value

The coefficient of the effect of capital structure on firm
value is 0.115 (positive), with a p-value of 0.184 (>5%).
This shows that the capital structure does not affect firm
value. This means that the greater the capital owned by
the company, the smaller the effect on changes in the
company's value (the hypothesis is rejected). This result
aligns with research [48] which states that capital structure
does not affect firm value. This situation reflects that a
high DER value does not guarantee a good assessment
from investors; conversely, a low DER value does not
make the company get a positive value from investors.
The high and low DER cannot be a policy measure that
the company's debt structure does not significantly
influence investors' assessment of the company's
performance [5].

4.7. Earnings Management on Firm Value

The coefficient value of the impact of earnings
management on firm value is -0.248 with a p-value of
0.022 (<5%). Therefore, earnings management has a
significant negative impact on firm value. This implies
that the higher the earnings management, the lower the
firm value, which is in line with [49].

This study shows a significant negative correlation
between earnings management and returns on assets.
Therefore, the more intensive earnings management
activities, the greater the negative effect of these actions
on firm value.

4.8. Intellectual Capital for Firm Value

The coefficient of the influence of intellectual capital
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on firm value is 0.256 (positive) with a p-value of 0.018
(<5%). Therefore, this variable has a positive and
significant influence on firm value (Hypothesis accepted).
This is not the same as Research [50].

4.9. Company Ownership through Earnings
Management on Firm Value

The coefficient of the effect of firm ownership on firm
value through earnings management mediation is -0.030
(negative), with a p-value of 0.037 (<5%). This implies
that earnings management is a significant mediating
variable of the influence of ownership on firm value.
Therefore, the greater the ownership, the greater the
earnings management, decreasing the company value.
This means, increasing ownership will indirectly reduce
the value of company ownership (Hypothesis accepted).

4.10. Company Growth through Earnings Management
on Firm Value

The coefficient of the effect of growth on firm value
through earnings management mediation is -0.05
(negative), with a p-value of 0.029 (<5%). This indicates
that earnings management also plays a vital role in
mediating the effect of growth on firm value. This means
that with the company's growth, earnings management

will decrease, which affects the increase in company value.

In this case, increased growth will increase the value of
the company indirectly (Hypothesis accepted).

4.11. Capital Structure through Earnings Management
on Firm Value

The effect of capital structure on firm value mediated
by earnings management is -0.104 with a p-value of 0.012
(<5%). This implies that earnings management greatly
mediates the influence of capital structure on firm value.
Therefore, an increase in the capital structure indirectly
lessens the company.

4.12. Interaction of Earnings Management and
Intellectual Capital on Firm Value

The effect of the interaction of earnings management
and intellectual capital on firm value is -0.218 (negative)
with a p-value of 0.039 (<5%), indicating a significant
moderating effect. The negative coefficient indicates that
the moderating effect is weak, meaning that intellectual
capital weakens the influence of earnings management on
firm value. This shows that the increase in intellectual
capital will reduce the impact of earnings management
practices on firm value.

5. Conclusions and Recommendation

Profit determination aims to show shareholders that the
company's performance continues to improve, which will

Antecedents of Financial Performance Influence on Intellectual Capital and Firm Value

affect the share price and company value. The results of
this study indicate that earnings management has a
negative and significant effect on the Company Value of
Property, real estate, and construction on the IDX. This
means that the profit policy affects firm value.

Increase investors' knowledge of intellectual capital;
information regarding intellectual capital needs to be
provided, except for confidential matters. The intellectual
capital value needs to be reflected in annual reports or
other business media to positively affect company value.
Furthermore, information disclosure needs to focus on the
benefits and growth capability of intellectual capital
instead of only introducing what belongs to the company.

Companies need to increase the company's value by
controlling the behavior of managers in the company to
reduce agency costs and ultimately increase company
value. This is a signal for investors and potential investors
to buy or sell shares in the company concerned to support
the company's sustainability.

The company is expected to continue to strive to make
optimal investment policies to raise the company's value.
Companies must give more care to investment policies
that can affect and increase company value and be more
careful in making policies to reduce company value.
Construction companies must have the specifications of
the construction work handled to get a strong and quality
construction quality to be able to obtain projects in the
future and compete with global construction companies.

Investors can pay attention to the variables that affect
the company's value, so it is expected to know what
aspects need to be considered in investing in the Indonesia
Stock Exchange. The existence of investors as external
stakeholders of the company can play a role in
encouraging companies to increase the application of the
principles of increasing corporate value that is applied in
the business activities. Investments in construction
companies that have specialization and certification in the
field of property and infrastructure development will
increase the value of investments in the future.

The coefficient of determination from the calculation of
ownership, growth, capital structure on earnings
management has an adjusted R2 value of 22.9%. The
outstanding 77.1% is described by other factors not
included in this research. The R2 value for firm value is
33.3%, and the remaining 66.7% is defined by other
factors not included in this research.
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