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Exploring the Correlation Between CEO Ownership and
Corporate Performance:
A 2010-2020 U.S. Firms Analysis

Lanxin Jiang, Yuan Qi

Executive Summary: This report stands from an analyst’s perspective who is preparing an investment investigation
for investors evaluating whether there is a significant correlation relationships between CEO ownership and
corporate performance within U.S. firms from 2010 to 2020. The motivation behind this report stems from the
ongoing debates on the effectiveness of share-based payments (SBPs) as a tool aligning the interests of executives
and shareholders to solve agency problems and enhance corporate governance and performance. The study uses
linear regression methods to explore how CEO ownership impacts Return on Assets (ROA), a key corporate
performance indicator. The analysis is also segmented by different scenarios including years (before and after 2015),
firm size, Market-to-Book Ratio (MBR), and leverage. The primary objective is to determine whether higher CEO
ownership in companies correlates with better corporate performance and whether this relationship varies across
different corporate environments.In this research, there is a significant positive relationship between CEO ownership
and ROA under controlling for firm size, MBR, and leverage. Separating the samples into two groups based on year,
a positive relationship between CEO ownership and ROA in post-2015, suggesting that recent enhancements in
equity payment methods may be effectively binding CEO interests to those of the company and its shareholders.
Inconsistent relationships appear in the impact of CEO ownership across different firm sizes, MBR, and leverage
levels on corporate performance. Larger firms, high MBR firms, and high-leverage firms do not exhibit a strong
correlation between CEO ownership and ROA. This can be attributed to the complex agency problems in larger
entities, earnings management, and the prioritization of debt management over performance enhancement in highly

leveraged firms.
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1. Introduction

Share-based payments (SBPs) are a form of remuneration that effectively links management's financial results
to the corporate performance aligning managers' (agents) and shareholders' (principals) interests (Core, Guay, and
Larcker, 2003). Since the accounting treatment of SBPs has been regulated in IFRS 2 (2004), the importance of SBPs
in corporate financial reporting has increased further (Giner and Arce, 2012). In the modern executive remuneration
structure, paying managers with SBPs instead of cash as part of bonuses is becoming more and more popular (Galbo

2020). Bolatto and Pignataro (2023) point out that many governments also provide fiscal incentives to support SBP
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promotion. From the investor's perspective, considering corporate governance issues (such as executive
compensation structure) when making investment decisions is necessary since well-governed companies can closely
align the interests of managers and investors, thereby reducing agency costs and increasing shareholder wealth (Dai
et al., 2017). Theoretically, SBPs prompt managers to take actions beneficial to investors, because managers'
expectations of their future returns largely depend on the performance of stocks in the SBPs' remuneration contract
leading to managers' preferences and actions focusing on increasing company value (Nyberg et al.,, 2010).
Furthermore, although good corporate performance is achieved by the entire management team’s joint efforts, the
chief executive officer (CEO) plays a significant leading role in decision-making, so the CEO's performance is
important to increasing the company's value (Hamidlal and Harymawan, 2021). So, understanding the specific
relationship between CEO ownership and corporate performance in different scenarios helps investors make better

investment decisions.

There are a large number of studies that have explored various aspects of SBPs' influence on corporate
performance, especially CEO ownership, but the specific impact remains controversial (Saidu, 2019). Guerdon
Associates (2006) reports a significant relationship between CEO ownership and Australian company performance
over 1, 5, and 10-year periods, and the relationship with long-term performance is stronger than short-term, so CEOs
with a substantial holding in company shares will likely create higher returns to investors over the longer term.
Papadopoulos (2019) proposes that most American companies encourage CEO ownership to align interests, and the
data suggests this is useful to achieving superior performance and economic incentives are better than giving
management control power, therefore, investors should consider companies’ equity structures to avoid the risk of
CEO's power expansion. Hamidlal and Harymawan (2021) find that CEO ownership has a positive relationship with
corporate value because CEO ownership improves CEOs' decision quality for companies' long-term performance by
using various linear regression models for Indonesian companies‘ data during 2014-2018. However, as early as 2006,
Carlin and Ford argued their concern of high shareholding concentration in Australian listed companies that leads to
decision-making and wealth concentration in a small number of people within companies may harm public investors'
interests, so investors need to consider the dispersion of executive's ownership. After that, Bebchuk, Cremers, and
Peyer (2010) suggest the relationship between CEO ownership and corporate performance is influenced by other
factors, in some cases, there is a negative relationship between them. This is because higher remunerations bring
more agency costs (expenses) and inversely impact company market returns (Jiraporn, Chintrakarn, and Liu, 2011).
Wei (2019) proposes contradictory, both positive and negative relationships between CEO ownership and corporate

performance through her survey of hundreds of CEOs in Chinese companies.

With the development of big data technology, Stata is a powerful tool for data research practice (Tiong, 2017).

This report aims to analyze the relationship between CEO ownership and corporate performance under controlling

variables of firm size, market-to-book ratio (MBR), and leverage through US companies' data from 2010 to 2020

using linear regression methods.
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II. Methods
Population, Sample, and Descriptive Statistics

This study uses statistical analysis on real-world datasets capturing corporate and CEO characteristics. The
population of this report is targeting US companies from various industries. Data on corporate and CEO attributes
are collected from a selection of US firms from 2010 to 2020. After data cleansing and merging operations, the final

sample includes data records of 15491 observations on 2075 companies.

Descriptive statistics is conducted on variables used to divide the dataset into portions for testing the hypotheses,
including financial year (year), firm size (firm size), MBR (MB), and leverage (leverage). Statistics are provided for
each variable, including the number of observations, mean, standard deviation, minimum, median, and maximum
values. The median value of each variable is selected as the measure to divide the dataset into two groups with
similar amounts of data. Details on how the firm size, mb, and leverage are calculated are provided under Control

Variables in the Linear Regression Model section.

Table 1 univar year firm size mb leverage

-------------- Quantiles --------------

Variable n Mean S.D: Min <25 Mdn .75 Max
fyear 15491 2014.80 3.16 2010.00 2012.00 2015.00 2018.00 2020.00
firmsize 15491 7.86 1.72 3.97 6.67 7.76 8.96 12.34
mb 15491 3.63 4.24 0.44 1.47 2.34 3.96 29.16
leverage 15491 0.53 0.21 0.08 0.38 0.53 0.68 0.95

Hypothesis Testing

Stemming from the above literature and database, this report aims to investigate the following hypothesis:
Ho: CEO ownership has no positive relationship with corporate performance;

H,: CEO ownership has a positive relationship with corporate performance.

Furthermore, this report also aims to test the hypothesis under the following juxtaposed scenarios:
i. Relationship before versus after 2015;

ii. Relationship in small versus large companies;

iii. Relationship in companies with lower versus higher market-to-book ratios;

iv. Relationship in companies with lower versus higher leverage ratios.

Linear Regression Model

Dependent and Independent Variable

This report aims to test correlations between CEO ownership and corporate performance. Specifically, it
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postulates the applicability of using CEO ownership at the start of a financial year as a predictor of Return on Assets
(ROA) over that financial year. Hence dependent variable is selected as firm ROA collected in the sample, whereas

the independent variable is CEO ownership collected during the previous year.

ROA is a helpful key performance indicator of corporate performance for companies within the same industry
(Marr, 2012) and provides a comprehensive view of management performance and the company's overall
profitability by outlining the company's ability to generate profits using total assets (Griffith, Fogelberg and Weeks,
2002), which is calculated by dividing net profit by total assets (Ali, Shah and Jan 2015). In Stata, it is calculated by
roa=ib/at.

net profit
ROA = ————
total assets

CEO ownership is calculated by dividing the shares owned by the CEO by the total shares. In the database, it
is provided by companies.

. number of shares owned by CEO
CEO ownership (%) = - X 100%
total number of outstanding shares

Control Variables

This model also incorporates control variables to aid in explaining the variability of the dependent variable and
maintain model consistency. The addition of control variables that are partially correlated with the dependent variable
helps reduce endogeneity and prevents the omitted-variable bias (Nizalova and Murtazashvili, 2016). The three

control variables below have been selected for this purpose.

Papadopoulos (2019) indicates that higher CEO ownership leads to better interest alignment between
management and shareholders and the impact may vary across firm sizes. Firm size also significantly influences
corporate performance directly, with larger companies demonstrating higher profitability through better resource
utilization (Bhakar, Sharma, and Kumar, 2024). As the firm size's influence on CEO ownership policies and
corporate performance, firm size is identified as a control variable first. It is calculated by firmsize=In(at+1) in Stata

to compress the range of data and reduce the impacts of extreme values and skewness.

The next control variable is MBR which is calculated by dividing the market value of total shares by the book
value of common equity. A higher MBR indicates that investors expect strong future growth and profitability of the
company (CFI Team, 2023), CEO is also willing to hold more shares. In this atmosphere, the company's growth is
more affected by market confidence (Wall Street Prep, 2023). The higher MBR may also as a result of managers
manipulating the company's stock price to profit from SBPs (Kothari, Mizik, and Roychowdhury, 2016). In Stata, it
is calculated by mb=(csho*prcc_f)/ceq.

. share price X number of shares
Market — to — book ratio (MBR) =

book value of common equity

Lastly, this report set leverage as a control variable. According to Kijkasiwat, Hussain, and Mumtaz (2022),
leverage affects the relationship between corporate governance and corporate performance and will be negatively
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correlated due to excessive leverage. In addition, higher leverage also influences the CEO’s decision-making and
ownership structure, thereby affecting the overall company’s strategy and risk management (Rhaiem and Amara,
2019). In this project, leverage is calculated by dividing long-term debts by total assets. It is calculated by
leverage=It/at in Stata.

long — term debts
Leverage = ———
total assets

Regression Model

Independent Variable
CEO ownership

Dependent Variable
Corporate performance

Control Variables (ROA)

firm size
market-to-book ratio
leverage

To study the proposed linear relationship between involved variables, this report uses an ordinary least-squares

regression model on the sample datasets.
The regression model in general is:
ROA=a+B, X0+ B, XF+B, XM+, XL+e
O: CEO ownership (CEO ownership)
F: firm size (firm size)
M: market-to-book ratio (MB)
L: leverage (leverage)

In this linear regression model, a intercepts the regression line image's function which is the value of ROA
when CEO ownership equals zero. B describes the change in ROA as 1 change in CEO owners epsilon is the error
factor that captures random issues not included in the model, which may cause unexpected changes in ROA. For the
entire model, R-squared (range from 0 to 1) indicates the proportion of variance in the dependent variable can be
explained by independent variables with higher values indicating a better fit. The significance will be tested by a p-
value threshold of less than 0.05. When the p-value is less than 0.05, the dependent variable (ROA) and independent
variable (CEO ownership) have a significant relationship. Conversely, no significant relationship between them.

After showing a significant relationship, the positive or negative coefficient (Coef.) value will be used to represent

23



M P9 # 47 3 & Macao Academic Publication 2024 510 A% 347 4% 3 %

whether the relationship is positive or negative.

II1. Results

The results present the research on the relationship between CEO ownership and corporate performance
(represented by ROA) under controlling firm size, MBR, and leverage by using a linear regression model and all the
regression runs with the inclusion of factor variables for the fiscal year (fyear) and the industry classification (sictwo)
that controls the effects of specific years and industries allows for more accurate estimates of the effects of other

variables in the model.

1. Test the association between ROA and CEO ownership when controlling for the effect of firm size,

MBR, and leverage.

In this linear regression model with ROA as dependent variable and CEO ownership as independent variable,
controlling for firm size, MBR and leverage, the p-value of 0.032 (<0.05) and the positive coefficient of 0.0002628
indicate that the result is statistically significant at the 95% confidence level which suggests a significant positive
relationship between CEO ownership and ROA and has 95% confidence to reject Hy. However, the R-squared value
of 16.3% shows that this model can only explain a small portion of the variability in ROA, implying a weak overall
fitting effect. It may be due to factors affecting firm performance are complex and this model does not include all
variables that have significant effects (Saidu, 2019). This finding still supports the perspective that CEO ownership

and corporate performance are positively correlated.

Table 2 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo

Source SS df MS Number of obs = 15,491
F(79, 15411) = 38.00

Model 21.3735032 79 .270550674 Prob > F 0.0000
Residual 109.73426 15,411 .007120515 R-squared = 0.1630
Adj R-squared = 0.1587

Total 131.107763 15,490 .008464026 Root MSE = .08438
roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]
ceoownership .0002628 .0001222 2.15 0.e32 .0000233 .0005022
firmsize .0142847 .0005035 28.37 ©0.000 .0132978 .0152717
mb .0064403 .0001776 36.26 ©0.000 .0060922 .0067884
leverage -.1130235 .0043075 -26.24 0.000 -.1214666 -.1045804

2. Test the association between ROA and CEO ownership for years after 2015 and before 2015 when

controlling for the effect of firm size, MBR, and leverage.

In the years after 2015, the p-value is 0.037 (<0.05) and the positive coefficient of 0.0003926, which shows a

significant positive relationship between CEO ownership and ROA. However, in the years before 2015, the p-value
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was 0.297 (>0.05), so CEO ownership and ROA do not have a significant relationship in this period. Between 2001

and 2014, restricted stock replacement options became the most popular equity compensation method, after that,

various complex SBPs appeared to use one or more performance metrics bonding managers' interests closer to

corporate performance (Edmans, Gabaix, and Jenter, 2017). The relationship between CEO ownership and ROA also

became significant.

Table 3 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if fyear>2015

Source SS df MS Number of obs = 6,585

F(72, 6512) = 23.38

Model 11.1040733 72 .15422324 Prob > F = 0.0000

Residual 42.9547309 6,512 .006596242 R-squared = 0.2054

Adj R-squared = 0.1966

Total 54.0588042 6,584 .008210632 Root MSE = .08122

roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]

ceoownership .0003926 .0001878 2.09 0.037 .0000245 .0007607

firmsize .0134699 .0007499 17.96 0.000 .0119997 .01494

mb .0065352 .0002341 27.92 0.000 .0060764 .0069941

leverage -.109289 .0063279 -17.27 ©0.000 -.1216937 -.0968843
Table 4 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if fyear<2015

Source SS df MS Number of obs = 7,504

F(72, 7431) = 16.69

Model 9.13187122 72 .126831545 Prob > F = 0.0000

Residual 56.4561225 7,431 .007597379 R-squared = 0.1392

Adj R-squared = 0.1309

Total 65.5879937 7,503 .008741569 Root MSE = .08716

roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]

ceoownership .0001846 .0001768 1.e4 0.297 -.000162 .0005311

firmsize .0147177 .0007485 19.66 0.000 .0132505 .0161849

mb .0062299  .0003068 20.31 ©0.000 .0056285 .0068312

leverage -.1151068 .0065178 -17.66 0.000 -.1278836 -.10233

3. Test the association between ROA and CEO ownership for large firms and small firms when

controlling for the effect of firm size, MBR, and leverage.

Large firms do not have a significant relationship between CEO ownership and ROA (p-value>0.05), but small

firms have a significant positive relationship between them (p-value=0, positive coefficient). Swastika (2013) finds

that large companies are more likely to experience more complex agency problems, so the quantity of CEO

ownership cannot represent their benefits directly and more factors need to be considered, such as capital structure,

shared control rights the relationship between CEO and boards.

Table 5 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if firmsize>7.76
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Source SS df MS Number of obs 7,731

F(77, 7653) 43.17

Model 9.50410375 77 .123429919 Prob > F 0.0000

Residual 21.8825923 7,653 .002859348 R-squared 0.3028

Adj R-squared 0.2958

Total 31.3866961 7,730 .004060375 Root MSE .05347

roa Coef. Std. Err. £ P>|t]| [95% Conf. Interval]

ceoownership -.0003504 .0001946 -1.80 0.072 -.0007319 .0000311

firmsize .0032377 .0006091 5.32 0.000 .0020437 .0044317

mb .0057374  .0001641 34.96 ©0.000 .0054156 .0060591

leverage -.125989 .0044324 -28.42 0.000 -.1346778  -.1173002
Table 6 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if firmsize<7.76

Source SS df MS Number of obs 7,760

F(78, 7681) 21.81

Model 17.9976282 78 .230738823 Prob > F 0.0000

Residual 81.2784348 7,681 .010581752 R-squared 0.1813

Adj R-squared 0.1730

Total 99.276063 7,759 .012794956 Root MSE .10287

roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]

ceoownership .0006641  .0001662 4.00 0.000 .0003383 .0009899

firmsize .0356151  .0014522 24.52 0.000 .0327684 .0384618

mb .0076073 .000309 24.62 0.000 .0070017 .008213

leverage -.1198182 .0069785 -17.17 0.000 -.133498 -.1061385

4. Test the association between ROA and CEO ownership for high MBR firms and low MBR firms when

controlling for the effect of firm size, MBR, and leverage.

There are significant positive relationship between CEO ownership and ROA (p-value=0, positive coefficient)

when MBR is less than 2.34, but high MBR firms are not (p-value>0.05). Because high MBR sometimes means

companies joining high-risk and high-return projects (Peterkort and Nielsen, 2005), the link between CEO ownership

and ROA might be diluted by volatility and uncertainty. If the high MBR is caused by earnings management,

corporate performance cannot develop stable and will be poor in subsequent periods (Raoli, 2013).
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Table 7 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if mb>2.34

Source SS df MS Number of obs = 7,722

F(78, 7643) = 19.63

Model 10.9925991 78 .140930757 Prob > F = 0.0000

Residual 54.8805014 7,643 .007180492 R-squared = 0.1669

Adj R-squared = 0.1584

Total 65.8731005 7,721 .00853168 Root MSE = .08474

roa Coef. Std. Err. t P>t [95% Conf. Interval]

ceoownership -.0000648 .0001559 -0.42 0.678 -.0003703 .0002408

firmsize .0151879  .0006924 21.93 0.000 .0138305 .0165453

mb .0041707  .0002108 19.79 0.000 .0037575 .0045839

leverage -.1376156  .0058223 -23.64 0.000 -.1490289 -.1262023
Table 8 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if mb<2.34

Source SS df MS Number of obs = 7,769

F(77, 7691) = 21.77

Model 9.6973586 77 .125939722 Prob > F = 0.0000

Residual 44.4981919 7,691 .005785749 R-squared = 0.1789

Adj R-squared = 0.1707

Total 54.1955505 7,768 .00697677 Root MSE = .07606

roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]

ceoownership .0008017 .0001834 4.37 0.000 .0004423 .0011611

firmsize .0099453 .00069 14.41 0.000 .0085927 .011298

mb .0473679 .0018627 25.43 0.000 .0437165 .0510192

leverage -.0553184 .0060236 -9.18 0.000 -.0671263 -.0435106

5. Test the association between ROA and CEO ownership for high-leverage firms and low-leverage firms

when controlling for the effect of firm size, MBR, and leverage.

The relationship between CEO ownership and ROA is significantly positive in low-leverage companies (p-value=0,

positive coefficient). When the leverage is higher than 0.53, there is no significant relationship between them (p-

value>0.05). High leverage means lots of debt in companies causing management's focus to shift from long-term

strategic to short-term debt management and cash flow issues, which may weaken the impact of CEO stock

ownership on improving ROA because managing debt is the priority over other performance-enhancing activities

(Faulknder and Wang, 2006).

27



LY £2 #4725 % Macao Academic Publication

2024 410 A % 3 1

BE 3K

Table 9 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if leverage>0.53

Source SS df MS Number of obs = 7,907
F(77, 7829) = 20.73
Model 7.51651444 77 .097617071 Prob > F = 0.0000
Residual 36.8610273 7,829 .004708268 R-squared = 0.1694
Adj R-squared = 0.1612
Total 44.3775417 7,906 .005613147 Root MSE = .06862
roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]
ceoownership 6.01e-06 .0001777 0.03 0.973 -.0003423 .0003543
firmsize .0097871 .0005707 17.15 0.000 .0086684 .0109058
mb .0047214 .000175 26.97 0.000 .0043783 .0050646
leverage -.1350965 .0084953 -15.90 0.000 -.1517495 -.1184434
Table 10 reg roa CEO ownership firm size mb leverage i.fyear i.sictwo if leverage<0.53
Source SS df MS Number of obs = 7,584
F(77, 7506) = 27.82
Model 19.1756475 77 .249034384 Prob > F = 0.0000
Residual 67.1844352 7,506 .008950764 R-squared = 0.2220
Adj R-squared = 0.2141
Total 86.3600827 7,583 .011388643 Root MSE = .09461
roa Coef. Std. Err. t P>|t]| [95% Conf. Interval]
ceoownership .0005947 .0001679 3.54 0.000 .0002657 .0009238
firmsize .0200048 .000848 23.59 0.000 .0183424 .0216671
mb .0134733 .0004319 31.20 0.000 .0126267 .0143199
leverage -.0763482 .0100014 -7.63 0.000 -.0959538 -.0567426

IV. Implications

The result is consistent with classical agency theory, which includes a significant positive relationship between
CEO ownership and ROA. However, when samples are divided into groups by the median value of the financial
year, firm size, MBR, and leverage, the relationship becomes complex. From investors' perspective, since the
enrichment of equity payment methods aligns interests better and the significant positive relationship between CEO
ownership and ROA after 2015 (Edmans, Gabaix, and Jenter, 2017), it is reasonable to predict greater CEO
ownership will lead to better corporate performance. However, in large companies, CEO ownership and ROA do not
have a significant relationship, which is against common sense, because larger companies usually offer more
complex incentive remuneration packages to executives due to their more diversified operations and the broader
scope of responsibilities, especially SBPs (Skapinker, 2015). Huang, Marquardt, and Zhang (2013) attribute the
reason to large companies being more susceptible to various factors, such as macroeconomic factors, regulatory
changes, and market conditions, which decrease CEO ownership's impact on firm performance. In small firms, CEO
ownership may become a larger percentage of total equity, whose personal interests are more affected by corporate

performance, so investing in small firms, investors could attention to CEO ownership (Deb and Wiklund, 2016).
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CEO ownership and ROA also do not have a significant relationship in high MBR companies. Hassan and Ahmed
(2012) indicate that the market believes higher MBP is due to earnings management to gain more SBPs’ benefits,
therefore, the high MBR cannot be maintained, but they still insist that there is a positive interaction between
executive compensation and corporate performance. Furthermore, because high leverage leads to asset substitution
and under-investment (Vintila and Gherghina, 2012), managers more focus on repaying the debts and keeping cash
flow, so SBPs have no significant effect in motivating corporate performance (Rao, Khursheed, and Mustafa, 2020).
So that, at lower MBR and leverage, investors can refer to the role of a significant positive relationship between

CEO ownership and ROA in increasing corporate performance.

V. Limitation

Firstly, Redman (2001) states without high-quality data, any analysis is suspect, so emphasizing the quality of
data over just volume is crucial. In big data analysis, even the research collecting large amounts of samples, the

effective sample size for some subgroups (such as female CEOs) is still limited which caused data bias, because

he significant underrepresentation of females means their potential impact cannot be fully realized or understood in
empirical studies (Adams and Ferreira, 2009). Some items that influenced CEO ownership and corporate
performance are not included in the database (Ali et al., 2022). So extending the sample size with more valuable

data and increasing control variables will make the model more accurate.

Secondly, several other methods can be supplemented in this research to fruitful results. The binomial
distribution can be used in specific scenarios to statistically model the process directly of results in a binary outcome
that is categorized as success or failure, such as CEO gender and whether they have received higher education.
Nonlinear regression is also used as an extension to simulate more complex nonlinear relationships between the
dependent variable and independent variables, such as polynomial, exponential, and logarithmic mathematical
models. The general form of a nonlinear regression model is y = f (x,B) + €is dependent variable, x is the
independent variable, B is the model parameter, f is the function describing the nonlinear relationship between x and

y, and € is error factor.

Thirdly, there are limitations in big data analysis, especially the linear regression model. Neuberg (2003)
mentions a major challenge is distinguishing between correlation and causation to understand the underlying causal
mechanisms behind data requiring a careful and nuanced approach to combine with narrative evidence beyond
surface correlations. With machine learning's development (such as artificial intelligence), natural language

processing (NLP) and sentiment analysis help capture narrative information effectively in data mining.

Conclusion

In conclusion, this report establishes a significant positive correlation between CEO ownership (independent
variable) and corporate performance (ROA represented, dependent variable) by linear regression model under
control variables of firm size, MBR, and leverage, highlighting complexities in separating samples in different

groups by medians
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Appendix

1. Formula

net profit

(1) ROA =

total assets

number of shares owned by CEO

(2) CEO ownership (%) = X 100%

total number of outstanding shares

share pricexnumber of shares

(3) Market — to — book ratio (MBR) =

book value of common equity

long—term debts
(4) Leverage = oneTem s

total assets
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2. Code

g§ reg roa ceoownership firmsize mb leverage i.fyear i.sictwo

22 summarize fyear firmsize mb leverage

Z? univar fyear firmsize mb leverage

gg reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if fyear>2015

;2 reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if fyear<2015

;g reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if firmsize>7.76
;g reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if firmsize<7.76
;s reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if mb>2.34

;g reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if mb<2.34

22 reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if leverage>0.53
:g reg roa ceoownership firmsize mb leverage i.fyear i.sictwo if leverage<©.53
o5
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3. Results

Results Monday July 8 17:47:23 2024 Page 12

63 . do "C:\Users\z5520610\AppData\Local\Temp\32\STD2acc_000000.tmp"

64 . reg roa ceoownership firmsize mb leverage i.fyear i.sictwo

Source SS df MS Number of obs = 15,491

F(79, 15411) = 38.00

Model 21.3735032 79 .270550674 Prob > F = 0.0000

Residual 109.73426 15,411 .007120515 R-squared = 0.1630

Adj R-squared = 0.1587

Total 131.107763 15,490 .008464026 Root MSE = .08438

roa Coef. Std. Err. t P>|t| [95% Conf. Interval]

ceoownership .0002628 .0001222 2.15 0.e32 .0000233 .0005022

firmsize .0142847  .0005035 28.37 ©0.000 .0132978 .0152717

mb .0064403  .0001776 36.26 ©0.000 .0060922 .0067884

leverage -.1130235 .0043075 -26.24 ©0.000 -.1214666 -.1045804
fyear

2011 -.0056498  .0030583 -1.85 0.065 -.0116444 .0003448

2012 -.0072038 .0030665 -2.35 0.019 -.0132145  -.0011932

2013 -.0102415  .0030699 -3.34 0.001 -.0162588 -.0042241

2014 -.0234751  .0030938 -7.59 0.000 -.0295392 -.017411

2015 -.0177287  .0031261 -5.67 ©.000 -.0238563 -.0116011

2016 -.0176668 .0031554 -5.60 ©0.000 -.0238518 -.0114818

2017 -.0132428 .003173 -4.17 ©0.000 -.0194622 -.0070233

2018 -.0201112  .0032181 -6.25 0.000 -.0264191 -.0138034

2019 -.0378289 .0031992 -11.82 ©.000 -.0440997 -.0315582

2020 -.0052208  .0032137 -1.62 0.104 -.01152 .0010784
sictwo

2 .0678121  .0330844 2.05 ©.040 .0029628 .1326614

7 .0444482 .0404102 1.10 0.271 -.0347607 .123657

10 -.0414247  .0243922 -1.70 0.089 -.0892362 .0063869

12 .0224718  .0251834 0.89 0.372 -.0268906 .0718341

13 -.0327468 .0214611 -1.53 0.127 -.0748131 .0093194

14 .0273281  .0240409 1.14 0.256 -.0197949 .0744511

15 .0667359  .0221977 3.01 9.003 .0232257 .1102461

16 .0343148  .0231026 1.49 0.137 -.0109689 .0795986

17 .0506524  .0238975 2.12 0.034 .0038104 .0974943

20 .0546169 .021522 2.54 o0.011 .0124313 .0968025

21 .0483543  .0294944 1.64 0.101 -.0094582 .1061668

22 .0492386  .0247379 1.99 0.047 .0007494 .0977277

23 .0548605  .0223379 2.46 0.014 .0110757 .0986453

24 .0588397 .022783 2.58 0.010 .0141823 .1034971

25 .0656307  .0227976 2.88 0.004 .0209447 .1103168

26 .0502621  .0221532 2.27 0.023 .0068393 .0936849

27 .0416415  .0225489 1.85 0.065 -.002557 .0858399

28 .0038534  .0212781 0.18 0.856 -.0378542 .0455609

29 .026441  .0225864 1.17 0.242 -.0178311 .070713

30 .0574665  .0226858 2.53 o0.011 .0129996 .1019333

31 .0664078  .0234476 2.83 0.005 .0204478 .1123678

32 .0103094  .0233381 0.44 0.659 -.0354361 .0560549

33 .0295949  .0220613 1.34 0.180 -.0136479 .0728376

34 .0534342 .0218315 2.45 0.014 .0106418 .0962265

35 .0313307 .021343 1.47 0.142 -.0105041 .0731655

36 .0184786 .021282 0.87 0.385 -.0232366 .0601938

37 .0529038  .0215436 2.46 0.014 .0106759 .0951317

38 .0242728  .0213243 1.14 0.255 -.0175255 .066071
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