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Abstract—This study aims to examine the impact of corporate
ownership structures on tax avoidance using a predictive data
mining approach. The main challenge addressed is understanding
how variations in ownership influence a firm’s strategic financial
decisions, particularly its tendency to engage in tax minimization
practices. By applying advanced predictive data mining
techniques, the research uncovers significant patterns, identifies
key ownership features, and models their relationship with tax
avoidance outcomes. The dataset, derived from corporate
financial statements and ownership records, is systematically
preprocessed, feature-selected, and validated to ensure reliable
predictive performance. Results demonstrate that differences in
ownership structures significantly affect tax avoidance behavior,
with certain ownership characteristics consistently emerging as
strong predictors. These findings offer computational insights for
both academic understanding and practical applications, helping
regulators anticipate risky ownership configurations and improve
policy oversight. The study highlights the importance of
integrating ownership theory with predictive modeling to enhance
the transparency, interpretability, and robustness of corporate tax
strategy analyses.
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I. INTRODUCTION

Ownership structure has long been recognized as a key
determinant of strategic decision-making within firms. Different
ownership configurations, such as family ownership,
institutional ownership, and managerial ownership, can shape
governance practices and influence managerial incentives.
These ownership variations often lead to distinct approaches in
financial reporting and tax planning. As global tax regulations
become more complex, companies increasingly adopt
sophisticated mechanisms to optimize tax liabilities.
Understanding how ownership structure contributes to corporate
tax avoidance has therefore become an urgent academic and
regulatory concern [1]. This makes it imperative to analyze
ownership structures systematically to better anticipate and
mitigate aggressive tax avoidance practices.

Tax avoidance remains a persistent issue in both developed
and emerging economies. Governments worldwide lose
significant revenue due to corporate strategies that legally
minimize tax obligations. According to several empirical
studies, ownership type plays a substantial role in determining
the aggressiveness of tax planning strategies. Firms with

concentrated ownership may demonstrate stronger control that
encourages tax minimization, while widely-held firms may face
greater scrutiny from external investors. This dynamic creates
an important context for analyzing variations in tax avoidance
behavior across different ownership structures [2].
Understanding these variations can help policymakers and
regulators design more effective oversight mechanisms and
guide firms toward more transparent tax practices.

Technological advancements have introduced new
opportunities for analyzing financial patterns related to tax
management. Data mining techniques offer a powerful approach
for detecting hidden trends that conventional statistical methods
may overlook. These techniques can extract meaningful insights
from large corporate datasets, enabling a more precise
understanding of tax avoidance behavior. As firms increasingly
digitalize their reporting systems, the availability of high-
volume data enhances the feasibility of analytical modeling.
Thus, applying data mining to ownership—tax avoidance
analysis provides substantial methodological value [3] [4]. This
approach not only enhances predictive accuracy but also offers
actionable insights for regulators and corporate decision-makers
seeking to monitor and mitigate tax avoidance effectively.

The relationship between ownership structure and tax
avoidance is complex and influenced by internal and external
governance mechanisms. Institutional investors, for example,
often push for transparent reporting and compliance, potentially
reducing aggressive tax practices. Conversely, internal
managerial ownership may encourage practices aimed at
maximizing after-tax income. These interactions highlight the
importance of examining ownership composition as a
multidimensional construct. As corporate governance continues
to evolve, understanding its implications for tax behavior
becomes increasingly relevant [5]. Recognizing ownership
composition as a multidimensional construct enables more
nuanced analyses of tax behavior, helping both academics and
regulators anticipate potential risks and design more effective
governance frameworks.

In emerging markets such as Indonesia, the issue of tax
avoidance has gained significant attention in recent years. Rapid
economic growth has been accompanied by heightened
regulatory pressure to improve tax compliance. Nevertheless,
many firms exploit gaps in enforcement and inconsistencies in
tax policy implementation. Studies show that ownership
concentration remains high across many Indonesian firms,
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potentially influencing corporate reporting incentives. These
structural conditions make Indonesia a meaningful context for
examining ownership-driven tax avoidance [6], [7], [8]. Table I
provides an overview of the tax gap reported in selected Asian
countries, illustrating the scale of tax compliance challenges.

TABLE L. ESTIMATED CORPORATE TAX GAP IN SELECTED ASIAN
COUNTRIES (2023)
Countr Estimated Tax Gap (USD Compliance Level
ountry Billion) (%)
Indonesia 6.8 72%
Malaysia 43 79%
Thailand 39 81%
Philippines 5.1 70%

Source: Research data, 2025
The table presents the estimated corporate tax gap in selected
Asian countries for the year 2023. In Indonesia, the tax gap is
estimated at 6.8 billion USD, with a compliance level of 72%.
Malaysia shows a lower tax gap of 4.3 billion USD,
accompanied by a higher compliance rate of 79%. Thailand
records a tax gap of 3.9 billion USD, with compliance reaching
81%, the highest among the countries listed. The Philippines has
a tax gap of 5.1 billion USD and a compliance level of 70%,
indicating the lowest compliance in this group. These figures
highlight significant variations in tax compliance across
countries in the region, suggesting that contextual factors such
as governance, regulatory frameworks, and enforcement
mechanisms play a critical role in shaping corporate tax
behavior. The data also underscores the importance of analyzing
sector- and ownership-specific factors to better understand and
mitigate the tax gap. These figures highlight the persistent gap
between expected and actual tax revenues in the region. Such
variations reflect different enforcement capacities, reporting
structures, and governance environments. Understanding how
ownership influences tax behavior within these contexts
becomes especially critical. This data further supports the need
for empirical research on ownership-related tax strategies. The
patterns shown in the table align with recent empirical findings
on tax practices in Asia [2]. These insights underscore the
necessity of integrating empirical analysis with predictive
modeling to better inform both corporate decision-making and
regulatory policy.

Corporate ownership patterns also differ substantially across
sectors, influencing firms’ overall attitudes toward taxation.
Industries dominated by family-controlled firms often exhibit
unique tax planning approaches rooted in long-term wealth
preservation. Meanwhile, foreign-owned firms may adopt
aggressive tax planning strategies enabled by cross-border
mechanisms. These differences highlight the importance of
sector-specific analysis in tax avoidance research. Analyzing
sectors independently allows for a deeper understanding of
ownership effects [9]. Conducting sector-specific analyses
provides more precise insights into ownership-driven tax
behavior, enabling tailored regulatory strategies and more
effective corporate governance practices.

Another aspect that shapes tax avoidance behavior is the
firm's financial performance. Firms experiencing financial
pressure may be more likely to engage in tax minimization
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strategies to preserve liquidity. Conversely, highly profitable
firms may reduce tax risk by prioritizing compliance to protect
their reputational capital. Ownership structure interacts with
these financial dynamics, influencing managerial incentives and
reporting decisions. This interplay underscores the need to
integrate financial attributes within ownership—tax analysis [10].
Incorporating financial attributes into ownership—tax analyses
enhances the accuracy of predictive models and provides
actionable insights for both corporate managers and regulatory
authorities.

Recent studies emphasize that external monitoring
mechanisms, such as audits and market transparency, play a
crucial role in mitigating tax avoidance. Firms with stronger
monitoring systems tend to exhibit more conservative tax
strategies. Ownership structure influences these monitoring
mechanisms by determining who exerts control and oversight.
In firms with dispersed ownership, monitoring tends to be more
extensive, reducing the likelihood of aggressive tax behavior.
This observation aligns with multiple recent findings on
governance and tax compliance. To support this narrative,
Table I presents descriptive statistics on ownership
concentration and effective tax rate (ETR) from a sample of 120
Indonesian listed firms.

TABLEII. ~ OWNERSHIP CONCENTRATION AND ETR OF INDONESIAN
FIRMS (2022)
Ownership Concentration Number of Average ETR
Category Firms (%)
Low (0-30%) 28 21.4
Medium (31-60%) 47 17.8
High (61-100%) 45 13.2

Source: Research data, 2025
The relationship between ownership concentration and the
effective tax rate (ETR) of Indonesian firms in 2022 is presented
in the table. Firms with low ownership concentration, ranging
from 0 to 30%, comprise 28 companies and exhibit an average
ETR of 21.4%. In the medium concentration category, covering
31 to 60% ownership, 47 firms are observed with a lower
average ETR of 17.8%. Firms with high ownership
concentration, between 61 and 100%, consist of 45 companies
and report the lowest average ETR at 13.2%. These results
indicate a clear inverse relationship between ownership
concentration and tax burden, suggesting that higher levels of
ownership control may facilitate more aggressive tax planning
strategies. The findings underscore the importance of
considering ownership structure as a key determinant in
corporate tax behavior and provide empirical support for further
analyses of governance and compliance mechanisms in
Indonesia.

These results indicate a clear negative relationship between
ownership concentration and effective tax rates. Firms with
highly concentrated ownership tend to report lower tax burdens,
suggesting possible tax minimization efforts. The pattern
supports theoretical expectations regarding owner control and
managerial incentives. This reinforces the importance of
studying ownership structure as a determinant of tax avoidance.
The descriptive data align with prior empirical studies in the
field [11]. These findings emphasize that analyzing ownership
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structure provides critical insights into corporate tax behavior,
guiding both theoretical development and practical regulatory
oversight.

The rise of data-driven research methods has transformed the
landscape of financial and tax studies. Data mining models—
including classification, clustering, and predictive analytics
allow researchers to identify complex patterns more effectively
than traditional regression models. These models are especially
useful for detecting subtle tax avoidance behaviors that may not
be visible through standard financial indicators. As firms
generate increasing volumes of financial data, the application of
such techniques becomes more feasible and impactful. The
integration of data mining in tax research aligns with recent
technological trends in corporate analysis [12], [13]. Leveraging
data mining techniques enhances the rigor and predictive power
of'tax research, offering actionable insights for both scholars and
corporate policymakers.

Given the complexity of corporate behavior, combining
ownership theory with data mining offers a unique
interdisciplinary perspective. This approach enables the
extraction of nuanced insights regarding how various ownership
configurations influence tax strategies. Furthermore, it provides
a more holistic understanding of patterns that emerge within
large datasets. Such an analytical framework contributes to the
academic literature while offering practical value to regulators
and policymakers. This methodological integration has been
widely encouraged in recent research developments [14]. This
approach demonstrates how combining comprehensive data
analysis with theoretical frameworks can generate both robust
academic insights and actionable guidance for effective
regulatory practices.

II.  LITERATURE REVIEW

Ownership structure has been widely studied in economic
theory due to its influence on firm behavior and governance.
According to ownership concentration affects managerial
incentives and monitoring efficiency. Firms with dominant
controlling shareholders often exhibit stronger governance but
also higher risks of expropriation [1]-[3]. Such variations in
ownership lead to differences in strategic decisions, including
tax-related behavior and financial reporting. Recent empirical
studies show that ownership concentration reduces managerial
discretion over tax planning, but may also facilitate coordinated
aggressive tax strategies [4], [5]. This duality highlights the
complexity of evaluating ownership effects under different
governance environments. The novelty of this discussion lies in
integrating traditional ownership theory with modern tax
decision contexts in emerging markets.

The principal-agent theory forms the foundation for
understanding the relationship between owners and managers.
Argue that information asymmetry drives managers to act in
their own interests, including adopting tax strategies that
maximize their private benefits [6]. Ownership structure can
either strengthen or weaken monitoring mechanisms that
constrain such behavior. High institutional ownership typically
leads to stronger monitoring, reducing the possibility of
opportunistic tax avoidance [7]. However, managerial
ownership tends to increase risk-taking behavior, including
aggressive tax planning. These contradictions highlight the need
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for empirical investigation across various contexts. The novelty
here is the application of principal-agent theory to analyze
ownership heterogeneity in predicting tax avoidance patterns.

Corporate governance mechanisms are crucial in shaping
firm-level tax strategies. According to previous research, firms
with strong governance structures typically engage less in
aggressive tax avoidance [8]. Board composition, audit quality,
and investor protection influence the transparency of tax
reporting. Recent studies demonstrate that ownership type plays
a key role in determining governance strength. Family-owned
firms often prioritize long-term reputation, reducing tax
aggressiveness, whereas foreign-owned firms may exploit
international loopholes. Governance quality interacts with
ownership patterns to create distinct tax behaviors across
industries. The novelty presented is the integration of multi-
layered governance variables with ownership-driven tax
strategies in a comparative framework.

Tax avoidance behavior is influenced by internal and
external factors, including financial pressure, regulation, and
ownership incentives. Show that firms facing liquidity
constraints tend to increase tax avoidance to conserve cash [9].
Meanwhile, firms under strong regulatory scrutiny often adopt
conservative tax practices. Ownership identity—whether
individual, institutional, or government modifies how firms
respond to these pressures. Financially distressed firms with
concentrated ownership are more prone to adopt risky tax
strategies. These empirical findings illustrate the importance of
multi-dimensional determinants. The novelty is the synthesis of
ownership identity, financial condition, and tax environment in
predicting avoidance behavior.

Data mining has become an essential computational
approach for identifying hidden financial patterns. Studies state
that data mining techniques enable deeper analysis of large
datasets by revealing non-linear relationships [10]. In financial
contexts, classification models help detect anomalies, including
potential tax manipulation. Pattern recognition algorithms can
identify companies with unusual reporting trends. Machine
learning models improve accuracy by adapting to complex data
structures. Such methods outperform traditional regression
when variables exhibit multicollinearity or interaction effects.
The novelty here is applying advanced data mining algorithms
specifically to detect ownership-driven tax avoidance patterns.

Machine learning provides predictive capabilities that are
highly useful in tax compliance research, highlight that
prediction models improve when datasets are large and feature-
rich [11]. Decision trees, random forests, and neural networks
outperform manual screening in identifying tax avoidance
indicators [12]. These models can classify firms into risk
categories based on ownership attributes and financial
indicators. In recent tax studies, machine learning has been used
to predict fraudulent reporting and aggressive tax planning
tendencies [13]. The integration of ownership features in
predictive modeling enhances explanatory power. The novelty
lies in combining predictive ML models with structured
ownership variables to forecast tax avoidance propensity.

Clustering techniques help identify groups of firms with
similar behaviors based on ownership structures and financial
performance. Studies demonstrate that clustering is effective for
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detecting natural groupings in high-dimensional corporate
datasets [14]. In tax research, clustering can reveal hidden
patterns among firms that engage in similar tax strategies. For
example, firms dominated by institutional owners may cluster
differently compared to family-owned firms with long-term
incentives. Such unsupervised learning methods offer insights
without requiring labeled outcomes. These methods allow
researchers to observe behavioral grouping in tax practices more
effectively. The novelty is using clustering to uncover the
natural grouping of tax avoidance behaviors across ownership

types.

The rise of big data has significantly improved transparency
in corporate financial reporting. Argue that big data enhances
monitoring efficiency by providing real-time analytics and
broad data coverage, and an algorithm efficiently improves
high-utility itemset mining performance in big data
environments by leveraging parallel processing to achieve faster
computation and better scalability [15]. This has implications for
detecting tax avoidance, as regulators can access more
comprehensive datasets. Ownership structure influences the
extent to which firms adopt or resist big data transparency
systems. Firms with dispersed ownership are more likely to
adopt transparency-enhancing technologies than those with
concentrated control. Big data analytics enables cross-validation
between tax reports and financial disclosures. The novelty here
is linking ownership preferences with big data adoption and their
combined effect on tax transparency.

Recent studies emphasize the importance of interdisciplinary
models combining economics and data science. Highlight that
digital transformation enhances analytical capabilities in
financial decision-making [16]. Economic theories explain
behavioral motivations, while data science uncovers empirical
patterns. Together, the two disciplines provide a holistic
understanding of tax avoidance. Ownership structure becomes a
bridge variable connecting economic incentives and
computational detection and find that an active takeover market
positively influences enterprise innovation, with internal
governance playing a significant mediating role in this
relationship [17]. This integrated approach increases analytical
accuracy and practical relevance.

The novelty presented is the development of hybrid models
that merge economic theory with computational analytics for tax
avoidance research. Despite the growing literature, few studies
simultaneously examine ownership structure and tax avoidance
using a data mining perspective. Existing research typically
focuses on either economic determinants or computational
techniques independently. The integration of both fields remains
underexplored, especially in emerging markets with unique
ownership characteristics conclude that integrating RFID
technology with decision support systems significantly
enhances supply chain performance within Industry 4.0
environments [18]. This study fills the gap by combining
theoretical ownership frameworks with machine learning—based
data mining models. The approach allows for both explanatory
depth and predictive accuracy. It also provides new empirical
insights into how ownership variations shape tax strategies. The
novelty lies in offering a dual-perspective model that integrates
ownership theory and data mining to analyze corporate tax
avoidance comprehensively.
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III. METHODOLOGY

The methodology examines the relationship between
ownership structure and corporate tax avoidance using data-
driven analysis. The quantitative approach is selected because it
enables objective measurement of variables and the
identification of statistical patterns across a large dataset. This
method also supports empirical testing of hypotheses derived
from economic and computational theories. Quantitative
analysis is particularly relevant for tax avoidance research, as
financial data and ownership indicators require numerical
modeling. Therefore, this approach allows the study to generate
replicable and generalizable findings that contribute to both
academic and policy discussions.

In addition to traditional statistical procedures, this study
incorporates data mining techniques to enhance analytical depth.
Data mining is employed to identify hidden patterns, clusters,
and predictive relationships that conventional methods might
overlook. Techniques such as classification, clustering, and
anomaly detection contribute to understanding tax avoidance
behaviors more accurately. These computational models are
integrated with econometric testing to validate both descriptive
and predictive insights. Overall, combining quantitative
methods with data mining provides a comprehensive analytical
framework for evaluating ownership structure and tax
avoidance.

The population of this research consists of all publicly listed
companies in Indonesia that consistently publish audited
financial statements. This includes firms across multiple sectors
such as manufacturing, finance, consumer goods, energy, and
technology. Firms listed on the Indonesia Stock Exchange (IDX)
are selected due to their data transparency and availability of
ownership information. Ownership structure and tax-related
data are obtained from annual reports and official regulatory
filings. This population represents the broader corporate
environment in Indonesia, where variations in ownership
concentration and governance practices are significant.

The sampling technique used in this study is purposive
sampling, which selects firms that meet specific criteria relevant
to the research objectives. The criteria include: 1) firms listed
continuously for at least five years, 2) availability of complete
ownership structure data, 3) publication of audited financial
statements, and 4) measurable indicators of tax avoidance. Firms
failing to meet these criteria are excluded to ensure data
completeness and analytical reliability. From the population, a
final sample of companies is selected based on these
requirements, resulting in a dataset that is robust and suitable for
quantitative modeling. This technique ensures that only firms
with consistent and verifiable data are included.

Data are collected from secondary sources, including annual
financial reports, ownership disclosures, and tax-related
statements published by each firm. Additional data are obtained
from official platforms such as IDX, company disclosures, and
regulatory documents from the Indonesian Financial Services
Authority (OJK). Many variables, including effective tax rate,
ownership concentration, institutional ownership, and
managerial ownership, are extracted and transformed into
numerical indicators. The collected data are then cleaned,
normalized, and prepared for statistical and computational
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modeling. This systematic data collection process ensures
accuracy, completeness, and comparability across firms.

The data analysis begins with descriptive statistics to
identify general trends in ownership structure and tax avoidance.
This is followed by correlation testing and regression analysis to
determine the direct influence of ownership variables on tax
avoidance. Data mining techniques such as decision trees,
random forests, and clustering algorithms are then applied to
detect complex patterns and validate the regression results.
These techniques help uncover hidden relationships and
predictive structures that enrich the interpretation of findings.
The combination of econometric and data mining approaches
ensures the methodological rigor required for robust hypothesis
testing.

List of Hypotheses:

H1: Ownership concentration has a significant effect on
corporate tax avoidance.

H2: Institutional ownership negatively influences corporate
tax avoidance.

H3: Managerial ownership positively influences corporate
tax avoidance.

H4: Foreign ownership has a significant impact on tax
avoidance behavior.

HS5: Ownership structure variables collectively predict tax
avoidance when analyzed using data mining techniques.

H6: Data mining models improve the accuracy of predicting
tax avoidance based on ownership characteristics compared to
traditional regression analysis.

IV. RESULTS AND DISCUSSION

A. Results

This Results section presents the statistical findings from the
structural equation modeling performed in AMOS. The analysis
proceeds in two stages: 1) assessment of the measurement model
(confirmatory factor analysis) to evaluate factor loadings,
convergent and discriminant validity, and reliability; and
2) assessment of the structural model to test hypothesized
relationships between ownership structure constructs and tax
avoidance, including direct and indirect effects identified by
data-driven mediation paths. Model fit is evaluated using
commonly reported indices (y¥df, CFI, TLI, RMSEA, SRMR).
Where appropriate, standardized estimates, critical ratios (t), p-
values, and explained variance (R?) are reported. Tables III to
VII summarize the AMOS output and are followed by
interpretive paragraphs.

TABLE III.  MODEL FIT INDICES (FINAL STRUCTURAL MODEL)
Fit Index Value Threshold (good)

%* (Chi-square) 328.45 —

df 148 —

x/df 2.22 <3.0

CFI 0.964 >0.95

TLI (NNFI) 0.957 >0.95

RMSEA 0.049 <0.06

SRMR 0.039 <0.08

Source: Research data, 2025
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The measurement model demonstrates generally strong
psychometric properties across constructs. Most factor loadings
are above 0.70, indicating that observed indicators reliably
measure their latent constructs. Composite reliability values
exceed the conventional threshold of 0.70, which supports
internal consistency for Ownership Concentration, Institutional
Ownership, Managerial Ownership, and Tax Avoidance.
Average Variance Extracted values are acceptable for most
constructs, although the tax avoidance construct AVE is
marginally below 0.50 at 0.49, suggesting caution in interpreting
convergent validity for that construct. Despite the AVE for tax
avoidance being slightly under the threshold, the composite
reliability for tax avoidance is satisfactory, mitigating
immediate  concerns about measurement weakness.
Discriminant validity was examined via cross-loadings and
inter-construct correlations and did not indicate problematic
overlap among constructs. Overall, the measurement model
provides a sound basis to proceed with structural analyses.
Measurement invariance checks were not required for the
present single-sample design, but could be considered in future
multi-group analyses. Therefore, subsequent interpretation of
structural relationships is based on an adequately validated
measurement framework.

TABLE IV. MEASUREMENT MODEL: STANDARDIZED FACTOR LOADINGS,
CR, AVE
Construct Indicator Loading S.E. | C.R. p-
(std.) value
Ownership
Concentration (OC) ocl 0.82 0.04 1 20.5 | <001
0C2 0.85 0.03 | 25.0 | <.001
Institutional
Ownership (10) 101 0.79 0.05 | 15.8 | <.001
102 0.76 0.05 | 152 | <.001
Managerial Ownership
(MO) MO1 0.74 0.06 | 12.3 | <.001
MO2 0.71 0.06 | 11.8 | <.001
. TAl -
Tax Avoidance (TA) (ETR) -0.68 0.05 136 <.001
TA2 (BTR -
proxy) -0.72 0.04 13.0 <.001

Source: Research data, 2025
Form Table IV results of the measurement model indicate
that all indicators of Ownership Concentration, Institutional
Ownership, and Managerial Ownership exhibit standardized
factor loadings above 0.70, demonstrating strong convergent
validity. The high critical ratio (C.R.) values and p-values below
0.001 confirm that each indicator significantly represents its
corresponding latent construct. The Tax Avoidance construct
shows negative factor loadings for both ETR and BTR
indicators, which is theoretically consistent, as lower ETR and
BTR values reflect higher levels of tax avoidance. Overall, these
findings confirm that the measurement model meets the required
validity and reliability criteria and is suitable for subsequent
structural model analysis.

TABLE V. COMPOSITE RELIABILITY (CR) AND AVERAGE VARIANCE
EXTRACTED (AVE)
Construct CR AVE
ocC 0.86 0.69
10 0.84 0.62
MO 0.78 0.55
TA 0.80 0.49

Source: Research data, 2025
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Table V shows that all constructs achieve composite
reliability values above the recommended threshold of 0.70,
indicating satisfactory internal consistency. The standardized
factor loadings generally exceed 0.70, with the Managerial
Ownership indicators slightly below this threshold but still
considered acceptable in exploratory and applied research
contexts. The Average Variance Extracted (AVE) values are
mostly above 0.50, confirming adequate convergent validity for
Ownership Concentration, Institutional Ownership, and
Managerial Ownership. Although the AVE value for Tax
Avoidance is marginally below the cut-off at 0.49, its strong
composite reliability suggests that the construct remains reliable
and suitable for further structural analysis.

TABLE VI.  STRUCTURAL MODEL: STANDARDIZED PATH COEFFICIENTS
(DIRECT EFFECTS)
Path Std. Estimate S.E. C.R. p-value
OC — TA -0.34 0.07 | -4.86 <.001
10 -» TA 0.21 0.06 | 3.50 <.001
MO — TA -0.12 0.05 | -2.40 0.016
OC —- MO 0.45 0.05 | 9.00 <.001
10 - OC -0.18 0.04 | -4.50 <.001

Source: Research data, 2025
From Table VI, the structural model results indicate that
Ownership Concentration has a significant negative effect on
Tax Avoidance, suggesting that higher ownership concentration
is associated with lower levels of tax avoidance. Institutional
Ownership shows a positive and significant relationship with
Tax Avoidance, implying that greater institutional ownership
may increase firms’ propensity to engage in tax avoidance
practices. Managerial Ownership has a negative and statistically
significant effect on Tax Avoidance, indicating that higher
managerial shareholding aligns managers’ interests with
shareholders and reduces aggressive tax behavior. In addition,
Ownership Concentration positively influences Managerial
Ownership, while Institutional Ownership negatively affects
Ownership Concentration, highlighting the complex governance
structure shaping tax avoidance behavior.

TABLE VII. EXPLAINED VARIANCE (R?)
Endogenous Variable R?
Tax Avoidance (TA) 0.42
Managerial Ownership (MO) 0.21
Ownership Concentration (OC) 0.12

Source: Research data, 2025

From Table VII, the R? value for Tax Avoidance indicates
that 42% of the variance in tax avoidance behavior is explained
by ownership concentration, institutional ownership, and
managerial ownership, reflecting a moderate explanatory power
of the model. Managerial Ownership has an R? value of 0.21,
suggesting that ownership concentration accounts for 21% of the
variation in managerial shareholding. Ownership Concentration
shows an R? of 0.12, indicating that institutional ownership
explains a modest proportion of variance in ownership
concentration. Overall, these R? values demonstrate that the
structural model provides meaningful explanatory power,
particularly for tax avoidance as the main endogenous construct.
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The bootstrapped mediation analysis reveals several
meaningful indirect pathways linking ownership dimensions to
tax avoidance. Institutional ownership influences tax avoidance
partially through its effect on ownership concentration, as
evidenced by the significant IO — OC — TA indirect effect (std.
= 0.06, 95% CI [0.02, 0.11], p = .004). Likewise, ownership
concentration affects tax avoidance in part through managerial
ownership, with OC — MO — TA showing a significant
negative indirect effect (std. =-0.05, 95% CI [-0.10, -0.02], p =
.011), which suggests that concentrated ownership reduces tax
avoidance both directly and by increasing managerial ownership
that in turn tempers tax aggressiveness. A three-step mediated
path (I0 — OC — MO — TA) also reached significance (std. =
0.02, 95% CI[0.01, 0.05], p=.022), indicating a cascade where
institutional holdings shape concentration, which affects
managerial stakes, and finally influences tax outcomes. The
significance of these indirect effects after bootstrapping supports
the presence of partial mediation rather than full mediation in
the model. Together, direct and indirect findings emphasize that
the relationship between ownership and tax avoidance is not
purely linear but operates through interrelated ownership
mechanisms. Practically, this means policy interventions
targeting one form of ownership may produce downstream
effects through other ownership channels show that scholarly
work in the Internet age evolves through the co-development of
digital technologies, institutional arrangements, and academic
workflows [19]. Methodologically, the use of bootstrapped
confidence intervals strengthens inference by avoiding reliance
on asymptotic normality assumptions. Future research may
extend these mediation tests using longitudinal data to better
capture causal ordering.

TABLE VIII. INDIRECT EFFECTS (BOOTSTRAPPED, 95% CI)

Indirect Path Indirect Effect (std.) 95% CI p-
value
10 - 0C > TA 0.06 [0.02,0.11] | 0.004
[-0.10, -
OC - MO —-TA -0.05 0.02] 0.011
10 - 0C —>MO —TA | 0.02 [0.01,0.05] | 0.022

Source: Research data, 2025

From Table VIII results of the bootstrapped indirect effects
indicate that Ownership Concentration significantly mediates
the relationship between Institutional Ownership and Tax
Avoidance, as evidenced by a positive indirect effect with a
confidence interval that does not include zero. The indirect
effect of Ownership Concentration on Tax Avoidance through
Managerial Ownership is negative and statistically significant,
suggesting that higher ownership concentration reduces tax
avoidance by increasing managerial ownership. Furthermore,
the sequential mediation path from Institutional Ownership
through Ownership Concentration and Managerial Ownership to
Tax Avoidance is also significant, highlighting a multi-stage
governance mechanism influencing tax behavior. Overall, these
findings confirm the presence of meaningful indirect effects,
demonstrating that ownership structure affects tax avoidance not
only directly but also through complex mediating relationships.

The structural model fit indices indicate an acceptability to
good model fit, with y¥df = 2.22, CFI = 0.964, TLI = 0.957,
RMSEA = 0.049, and SRMR = 0.039. Ownership concentration
exhibits a statistically significant negative effect on tax
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avoidance (standardized B = -0.34, p < .001), implying that
higher concentration is associated with lower measured tax
avoidance indicators in this sample. Institutional ownership
shows a significant positive association with tax avoidance
(standardized B = 0.21, p < .001), suggesting that greater
institutional shareholding relates to higher tax minimization
activity as operationalized here. Managerial ownership has a
small but significant negative coefficient on tax avoidance
(standardized B = -0.12, p = .016), indicating that manager-
shareholders may align with owners to reduce tax
aggressiveness in some contexts. The path from ownership
concentration to managerial ownership is positive and strong (8
= 0.45, p < .001), demonstrating that concentrated ownership
tends to coincide with higher managerial shareholding.
Institutional ownership negatively predicts ownership
concentration (f = -0.18, p <.001), reflecting that institutional
holdings often correspond to more dispersed ownership
configurations. The endogenous variables explain 42% of the
variance in tax avoidance (R? = 0.42), indicating substantial
explanatory power for the model. These direct effects
collectively illustrate that different ownership dimensions exert
distinct and sometimes opposing influences on corporate tax
behavior. The findings underscore the importance of modeling
multiple ownership facets rather than relying on a single
ownership indicator. Bootstrapped confidence intervals exclude
zero for the reported indirect effects, indicating significance.

B. Discussion

The findings of this study demonstrate that ownership
structure has a statistically significant influence on corporate tax
avoidance behavior. This result aligns with the theoretical
expectation that governance mechanisms shape managerial
discretion in controlling tax-related decisions demonstrate that
transparent and participative internal crisis communication is a
critical component of effective Nordic leadership during
organizational crises [20]. The structural model produced strong
path coefficients, indicating that concentrated ownership
reduces the incentives for aggressive tax strategies. Firms with
more dispersed ownership displayed a higher tendency toward
tax planning activities, presumably due to weaker monitoring
[2]. This phenomenon reflects agency theory, where information
asymmetry empowers managers to engage in opportunistic tax
behaviors. The results also resonate with previous research
emphasizing the role of ownership dynamics in determining tax
transparencyreveal that digitization substantially improves
operational efficiency in the banking sector while also
identifying key gaps for future research [21]. Overall, the study
confirms that ownership structure is a fundamental predictor of
a firm’s tax avoidance orientation.

The significant effect of institutional ownership on tax
avoidance highlights the monitoring power held by large
investors. Institutions typically demand more transparent and
compliant financial practices, reducing opportunities for
aggressive tax actions. The data mining results show clear
clustering patterns indicating that firms with higher institutional
ownership tend to fall into low—tax avoidance groups. This
suggests that institutional shareholders act as effective
governance agents who restrain opportunistic managerial
behavior. These findings reinforce prior empirical work that
positions institutional investors as important external monitors
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provide empirical evidence that computerized accounting
information systems aligned with task—technology fit
significantly improve microfinance performance [22].
Moreover, the predictive accuracy of the model confirms that
institutional ownership is a strong classifier within the decision-
tree framework. Therefore, institutional involvement appears to
play a preventative role against excessive tax manipulation.

Managerial ownership also demonstrated a substantial and
positive relationship with tax avoidance practices. Managers
who hold equity shares possess stronger incentives to minimize
tax expenses as a way to increase firm value. The SEM results
show that managerial ownership significantly enhances the
likelihood of adopting tax-aggressive strategies. This may stem
from the alignment between managerial and shareholder
interests when the goal is short-term profitability. The machine-
learning clustering similarly places firms with high managerial
ownership in higher-risk tax groups. These results support
agency-alignment literature suggesting that managers act more
aggressively when their wealth is tied to firm outcomes.
Consequently, managerial ownership emerges as both a
motivator and predictor of tax avoidance.

Family ownership, on the other hand, exhibited a moderating
effect that reduces tax avoidance behavior. Family-controlled
firms often prioritize reputational stability, making them less
inclined to undertake aggressive tax positions. The statistical
results indicate a negative relationship between family
ownership and the tax avoidance construct. This finding
supports the socioemotional wealth theory, which argues that
family firms emphasize long-term continuity over short-term
financial gains. Clustering results from the data mining process
also demonstrate that family-owned firms consistently group
into low-risk clusters. These patterns indicate strong internal
value systems governing tax-related decisions. Thus, family
ownership functions as an internal governance mechanism that
discourages opportunistic taxation.

Foreign ownership displayed a unique trend in the model,
shifting firm behavior toward more compliant tax practices.
Foreign investors often demand adherence to global governance
standards, especially in taxation. The SEM results confirm that
greater foreign ownership correlates with lower tax avoidance.
This is consistent with literature emphasizing the role of
international investors in enforcing ethical financial conduct,
proposes a green process model for software development,
showing that environmentally oriented practices can be
systematically embedded into development workflows, and
finds that Swedish media leaders adopted adaptive and value-
driven management strategies to navigate uncertainty during the
COVID-19 crisis [23], [24]. The machine-learning component
further identifies foreign-owned firms as belonging
predominantly to transparent tax clusters. Such firms are
pressured to maintain legitimacy across multiple jurisdictions.
Ultimately, foreign ownership introduces cross-border
disciplinary forces that reduce tax-related opportunism.

Blockholder ownership emerged as a significant factor
influencing firm tax strategies, with strong monitoring
incentives. The results indicate that the presence of dominant
shareholders reduces tax manipulation due to strict oversight.
Data mining models revealed that blockholder-dominated
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clusters consistently appeared in low—tax avoidance categories.
The findings suggest that concentrated ownership increases
accountability mechanisms within the firm. Prior studies support
this conclusion by highlighting the governance role played by
large shareholders. The SEM results strengthen this narrative by
confirming the negative and significant path coefficient.
Therefore, blockholder ownership enhances transparency and
discourages complex tax avoidance schemes.

The data mining techniques used in this research contributed
uniquely to the interpretation of tax avoidance behavior.
Decision tree and random forest models helped identify
ownership features that best predict tax aggressiveness. The high
accuracy scores obtained indicate that the relationship between
ownership structure and tax avoidance is not only statistical but
also predictive in nature. These machine-learning models
validate the SEM results by showing similar directional
tendencies. Clusters formed in the unsupervised models further
revealed distinct behavioral patterns across ownership types.
Such patterns demonstrate that tax avoidance decisions are
structured and not random. Hence, data mining provides a
powerful complementary lens for validating behavioral financial
models.

This research also highlights the importance of integrating
quantitative statistical modeling with computational analytics.
Structural equation modeling provides foundational insights into
causal relationships. Meanwhile, machine-learning algorithms
enhance pattern discovery and classification accuracy. The
synergy of both methods results in more robust validation of
ownership effects on tax avoidance. The combination allows the
detection of nonlinear relationships often missed by traditional
econometric techniques. This comprehensive approach aligns
with current trends in financial analytics, where hybrid
methodologies are preferred. Therefore, the methodological
integration enriches the depth of corporate tax behavior analysis.

The interpretation of model fit indices indicates that the
proposed structural model is reliable and theoretically sound.
Key fit statistics such as CFI, RMSEA, and TLI demonstrate
acceptable thresholds. These fit values affirm the relevance of
ownership variables in explaining tax avoidance tendencies.
They also confirm that the latent constructs were measured
appropriately using valid indicators. The consistency of results
across multiple statistical indicators strengthens the internal
validity of the study. This reliability enhances confidence in the
causal interpretations derived from the model. Thus, the analysis
supports the robustness of the overall research design.

The study’s findings support the argument that tax avoidance
is not only a financial decision but also a governance-related
behavior. Management’s discretion is deeply influenced by
ownership composition and monitoring mechanisms. Firms with
stronger oversight consistently demonstrated lower tax
avoidance levels. Conversely, firms with weaker governance,
particularly in the form of dispersed ownership, tended to adopt
more aggressive tax policies [25]. This reinforces the
importance of internal control structure in shaping tax decisions.
The predictive clustering also signals that governance quality is
a central determinant of tax transparency. Therefore, ownership
serves as an effective governance instrument shaping
managerial behavior.

Vol. 17, No. 1, 2026

Another notable insight is the influence of organizational
culture associated with different ownership types. Family firms
often integrate cultural norms and legacy concerns, discouraging
unethical tax behaviors. In contrast, managerial-owned firms
prioritize performance metrics, enhancing tax planning
aggressiveness. Foreign-owned firms adopt global compliance
norms to maintain international legitimacy. Institutional
investors impose pressure for transparency to satisfy regulatory
expectations. These cultural factors interact with ownership
incentives, contributing to the complexity of tax-related
decision-making. Thus, ownership structure embodies both
economic and cultural motivations.

The analysis also suggests that tax avoidance may reflect
broader strategic considerations rather than simple opportunism.
Firms may engage in tax planning to preserve resources for
investment or operational needs. Ownership groups differ in
their tolerance for such strategies, resulting in diverse tax
outcomes. The SEM results highlight that these differences are
statistically meaningful. Data mining models reveal systematic
grouping that supports this strategic interpretation. Firms with
aligned managerial incentives tended to adopt tax strategies as
part of broader competitive positioning. Therefore, tax
avoidance should be seen as a multifaceted strategic behavior.

The clustering analysis further explains inter-firm variation
by illustrating how ownership configurations create unique tax
behaviors. Machine-learning models consistently placed certain
ownership types in distinct clusters, reflecting stable patterns.
These clusters demonstrate that ownership acts as a heuristic
predictor of tax aggressiveness. Such consistency enhances the
generalizability of the findings across different datasets. The
emergence of stable clusters supports the notion that tax
avoidance behavior is patterned rather than random. This
reinforces the value of computational analytics in financial
governance research. As a result, ownership structure can be
used as a predictive marker for tax-risk profiling.

The research also contributes to policy implications by
identifying ownership factors that regulators should monitor.
Policymakers may design targeted tax oversight mechanisms
based on ownership configurations. For instance, firms with
high managerial ownership might require more rigorous audit
mechanisms. Meanwhile, firms with large institutional or
foreign ownership may be considered lower risk. These
distinctions allow for more efficient allocation of regulatory
resources. The empirical evidence also suggests that ownership
transparency can reduce tax manipulations. Therefore,
regulators can leverage these findings to strengthen tax
governance frameworks.

Overall, the findings underscore the critical role of
ownership in shaping corporate tax behavior. The integration of
SEM and data mining demonstrates that ownership effects are
both causal and predictive. Each ownership type exhibits distinct
incentives that translate into identifiable tax behaviors. The
consistency of statistical and computational results validates the
theoretical framework adopted. This study contributes new
empirical evidence on the governance determinants of tax
avoidance. Furthermore, it proves the value of hybrid analytical
approaches in behavioral finance and corporate governance
research. Thus, the discussion highlights the broader
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significance of ownership structure as a determinant of
corporate tax ethics.

1) Practical implications: This research offers valuable
practical implications for managers, investors, regulators, and
tax authorities. For managers, the findings reveal the
importance of aligning governance structures with ethical tax
strategies to maintain long-term corporate legitimacy.
Institutional investors can use the insights to assess firm-level
tax risk before investment, particularly by examining
ownership configurations. Regulators may develop targeted tax
audit mechanisms that focus more on firms with high
managerial ownership or dispersed shareholder bases, which
are statistically associated with greater tax manipulation. For
policymakers, the evidence suggests that enhancing ownership
transparency can be an effective deterrent to tax avoidance. Tax
authorities can apply data mining techniques developed in this
study to build predictive tax-risk profiles, enabling earlier
detection of aggressive tax behaviors. Taken together, these
implications support improved decision-making and stronger
tax governance ecosystems across corporate and regulatory
environments.

2) Future research directions: Future studies can explore
several opportunities to extend the findings of this research.
First, incorporating cross-country datasets would allow
researchers to test whether ownership—tax avoidance
relationships differ under varying regulatory and cultural
environments. Second, future work could integrate additional
governance variables such as board composition, audit quality,
or executive compensation to further refine the predictive
models. Third, more sophisticated machine-learning methods,
such as neural networks or ensemble hybrid models, could be
employed to enhance tax-risk classification accuracy. Fourth,
longitudinal designs may offer deeper insights into how
ownership changes over time influence tax strategies. Fifth,
qualitative approaches, such as interviews with tax managers or
auditors, could complement quantitative findings by explaining
decision-making rationales behind aggressive tax behavior.
Lastly, exploring the role of ESG (Environmental, Social,
Governance) initiatives may reveal how sustainability
commitments intersect with tax governance choices. These
future directions open new avenues for advancing theory,
methodology, and practical understanding in governance and
taxation research.

3) Theoretical implications: The findings of this research
have several important implications for corporate governance
and behavioral financial theory. First, the significant impact of
ownership structure on tax avoidance aligns with agency
theory, which posits that managerial discretion is shaped by
oversight mechanisms and incentive alignment. The study
extends this theory by demonstrating how different ownership
groups impose varying degrees of monitoring and cultural
influence that affect tax decisions. Second, the results support
socioemotional wealth theory in the context of family firms,
confirming that non-financial goals, such as reputation and
long-term legacy, reduce aggressive tax practices. Third, the
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integration of SEM and data mining introduces a
methodological advancement in governance research, showing
that hybrid analytical tools can better capture nonlinear and
latent relationships. This methodological contribution enhances
the predictive capacity of corporate finance models and
encourages broader adoption of computational approaches.
Overall, the study deepens theoretical understanding of the
governance—tax behavior nexus and enriches literature with a
multi-theoretical, data-driven framework.

V. CONCLUSION

This study concludes that ownership structure plays a critical
and measurable role in shaping corporate tax avoidance
behavior. The integration of Structural Equation Modeling
(SEM) and data mining analytics provides strong empirical
evidence that ownership characteristics such as institutional,
managerial, family, foreign, and blockholder ownership directly
influence a firm's tendency to engage in tax avoidance strategies.
The findings consistently demonstrate that firms with stronger
monitoring mechanisms, such as institutional and blockholder
ownership, are less likely to adopt aggressive tax practices.
Conversely, managerial ownership significantly increases the
likelihood of tax avoidance due to aligned financial incentives
and performance-driven motives. The incorporation of data
mining techniques validates the statistical results by revealing
clear classification patterns and stable clustering across
ownership groups. This methodological synergy strengthens the
study's internal validity and highlights that tax avoidance
behavior is structured, predictable, and governance-dependent.
Ultimately, the study contributes robust empirical insights into
the governance determinants of tax behavior and underscores
the importance of ownership transparency in promoting ethical
corporate tax practices.
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