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Abstract

The tax system provides the necessary financial resources to a country’s administration to use the collected resources for
the welfare of the general public and the development of general infrastructure. Therefore, compliance with the prevailing
tax system is necessary for a country’s political and administrative system to survive. The current study aims to explore the
intention to comply and the compliance behavior toward the tax system among Malaysian taxpayers. The data were collected
using the survey method, and quantitative data were analyzed using the dual-stage methods of partial least squares structural
equation modeling (PLS-SEM) and artificial neural network (ANN). The analysis results showed that the perceived fairness
of the tax system, tax penalties, and tax awareness were significantly related to the intention to comply with the tax rules
and regulations. Furthermore, the intention to comply with the tax system significantly influenced tax compliance behavior.
The ANN analysis confirms that tax awareness, tax penalties, and fairness perception are the three most important factors
influencing tax compliance. The tax authorities need to build the taxpayers’ confidence in the prevailing tax system and
streamline the tax system to reduce tax complexity. Consequently, the taxpayers will start paying the correct and timely tax
liabilities. The study’s limitations and future research avenues are documented at the end of this paper.

Keywords
tax compliance, structural equation modeling, artificial neural network analysis, Malaysia

et al., 2020). Taxpayers’ compliance with the tax rules and
procedures is vital for the progress of a nation and the gov-
ernment’s effort to provide social support to the poor of the
country (Musimenta, 2020).

The Malaysian tax administration replaced the official
self-assessment system (SAS) with the self-assessment sys-
tem (SAS) in 2001 (Remali et al., 2018). SAS was a signifi-
cant reform since the enforcement of the Income Tax Act

Introduction

A country’s economic development and growth reflect the
efficacy of the prevailing tax system in that country (Noor
Azmi et al., 2020). Active taxpayers complying with the pre-
vailing tax regulations bring the necessary monetary
resources needed to pursue the development and redistribu-
tion of resources collected by the tax authorities (Ghani
et al., 2020). On the other hand, non-compliance with the tax
system is common around the globe (Evans & Tran-Nam,
2014). Individuals are reluctant to comply with the tax rules

'Global Entrepreneurship Research and Innovation Centre, Universiti

and regulations, which has established barriers to an effec-
tive tax system (Brockmann et al., 2016).

The primary purpose of a tax system is to generate rev-
enue for the government to perform administrative activi-
ties (Palil & Mustapha, 2011). Thus, the tax revenue
system helps generate financial resources to develop the
economic conditions and redistribute the resources from
the rich to the poor (Ghani et al., 2020). Nevertheless, most
prospective and existing taxpayers are avoiding tax pay-
ments in one way or another (Loo, 2016). Therefore, tax
authorities need to raise the tax rates or impose multiple
tax types to increase the government revenue (Rahmayanti
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(ITA) 1967. Tax complexity has reduced with the introduc-
tion of SAS (Palil & Mustapha, 2011). The SAS facilitates
the taxpayers, and fewer supporting documents are required
to establish the taxpayers’ income.

Non-compliance with the tax system is the biggest obsta-
cle to the effectiveness and success of the tax collection
capacity of the tax system (Remali et al., 2018). The non-
compliance with the tax system leads to the imposition of tax
penalties and tax audit fees to the taxpayers (Ghani et al.,
2020). Nonetheless, the non-compliance with the tax system
increases over time as taxpayers use every opportunity to pay
lower taxes (Saad, 2012). Non-compliance with tax legisla-
tion refers to behavior that fails to comply with the require-
ments the tax authorities have stipulated (Richardson, 2006).
Non-compliance with the tax system has significant conse-
quences for tax collection and efficiency (Hamid et al.,
2022). There were two million active taxpayers in Malaysia,
with about 80,000 prospective taxpayers who needed regis-
tration, while the Malaysian tax authorities lost approxi-
mately RM 2,000 million of tax collection in 2019 (Noor
Azmi et al., 2020).

The Malaysian tax authorities are making attempts to
improve compliance with the tax system and encourage
Malaysian taxpayers to pay the entire tax liability to achieve
the growth of Malaysia (Sapiei et al., 2014). Certain indi-
viduals make every effort to evade the tax liability or under-
state the income earned in a tax year (Youde & Lim, 2019).
Human behavior plays a significant role in the compliance
and avoidance behavior toward tax systems internationally
and specifically in Malaysia (Rashid et al., 2021). A tax pay-
er’s decision to engage or evade the tax payment is complex
and requires multiple perspectives to explore the tax com-
pliance behavior (Coita et al., 2021). Tax avoidance is
described as the taxpayer’s behavior to reduce tax obligation
using the rules and regulations of the prevailing tax system
(Zandi et al., 2016). Non-compliance with the tax system is
a global phenomenon and shows the lack of robustness of
the prevailing tax system in a country (Jaffar et al., 2021;
Remali et al., 2018).

In this context, it is necessary to explore the taxpayers’
intention to comply and the compliance behavior toward the
tax system in Malaysia with regard to the taxpayers’ percep-
tion of the tax system attributes. The current study aims to
explicate the influence of tax awareness, morals, complexity,
penalties, and tax fairness on the intention to comply with the
tax system. The intention to comply with the tax system
instigates the tax compliance behavior. To explain tax com-
pliance intention and behavior, the current study first used a
dual analytical technique based on PLS-SEM and ANN anal-
ysis. The study adds to the body of knowledge by explaining
tax system attributes and deterrence toward the tax system,
thereby influencing tax compliance intention and later com-
pliance behavior. The current work provides empirical evi-
dence for the implication of deterrence and the framework
explains tax compliance behavior.

The following section offers a detailed discussion about
the relevant literature and the hypotheses development. Next,
the research methodology adopted in the current research is
described, followed by the data analysis and discussion sec-
tions. Finally, this paper ends with the conclusion section.

Literature Review

Theoretical Foundation

Tax compliance is necessary for the development of both
rich and emerging countries. However, tax non-compliance
is motivated by the desire to reduce the tax liabilities of an
individual or a firm (Noor Azmi et al., 2020). Tax compli-
ance represents the degree to which a taxpayer complies with
the prevailing tax rules and regulations (Youde & Lim,
2019). Deterrence theory is utilized as the central theoretical
framework to depict tax compliance (Taofeeq, 2018). The
deterrence approach suggests that taxpayers make a cost-
benefit analysis to decide their tax compliance behavior. Tax
penalties and tax sanctions determine individual tax compli-
ance and the implementation of tax laws and tax sanction
levels (Devos, 2007). Tax compliance is a deterrence based
on tax awareness, tax penalties, tax audits, and tax rates.
Paying tax liabilities based on deterrence outperforms avoid-
ing tax audits, penalties, or compliance due to fear (Noor
Azmi et al., 2020).

On the other hand, the attribution theory is defined as
finding what motivates or restricts a person from taking
action (Kamil, 2015). Attributes are the causes that influence
human behavior, and individuals use these factors to explain
their actions. Internal and external factors surrounding the
taxpayer influence their tax compliance behavior. The tax
system’s attributes facilitate and suggest the importance of
promptly taxing the liabilities fully to support the country’s
development. Nevertheless, specific tax system attributes
undermine the tax system’s positive attitude, and individuals
do not pay taxes on time or pay the total amount. Perceived
factors of tax compliance are tax awareness, tax morale, and
tax fairness perception, while the external factors are tax
penalties and tax complexity.

Hypotheses Development

Fairness perception. Perception of fairness relates to the
provision of justice, equality, and impartiality toward any
system. It defines taxpayers’ feelings toward the tax system’s
imposition of fair tax liabilities according to the taxpay-
ers’ abilities (Azmi et al., 2016). The fairness perception in
the tax system depicts that the tax system has justice and
impartial rules and procedures that offer a sense of equal-
ity and reduce the misconception that decreases compliance
behavior (Richardson, 2006). The perception of tax fairness
is described at the horizontal and vertical levels. Horizontal
fairness relates to taxpayers and perceives that all taxpayers
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with the same economic conditions need to pay the same tax
(Saad, 2012).

Meanwhile, vertical fairness is described as the percep-
tion among the taxpayers having different economic needs to
pay accordingly. Azmi et al. (2016) have postulated that the
perception of fairness leads to the intention to comply with
the tax system. Therefore, in the current study, the following
hypothesis is proposed:

Hypothesis (H,): Tax fairness perception is positively
related to the intention to comply with the tax system
among individual taxpayers in Malaysia.

Tax penalty. Paying tax on time is the personal duty of
every taxpayer. A tax penalty is a punishment for not com-
plying with the implemented tax rules and regulations (Saad,
2012). It is a disciplinary measure to impose a monetary or
non-monetary fee for non-compliance exhibited by an indi-
vidual (Taofeeq, 2018). Tax penalty promotes the attitude to
comply with implemented tax laws and procedures for tax col-
lection (Brockmann et al., 2016). Tax compliance can involve
administering the tax laws and dealing with violations (Rah-
mayanti et al., 2020). Tax penalty promotes tax awareness
and harnesses tax compliance forcefully (Palil & Mustapha,
2011). Furthermore, the tax penalty acts as an attribute of the
tax system to consider the enforcement of the tax system and
the likelihood that non-compliance may result in a penalty to
tackle tax evasion in a monetary aspect or via imprisonment
(Kamil, 2015). Thus, this hypothesis is proposed:

Hypothesis (H,): Tax penalty is positively related to the
intention to comply with the tax system among individual
taxpayers in Malaysia.

Tax morale. Confidence in the tax system harnesses the
intention to comply with the tax system. Tax morale signifies
the tax system’s attitude whereby tax morale is described as
the intrinsic motivation to promptly pay tax (Alasfour et al.,
2016). Moreover, tax morale fulfills the civic duty to pay the
right amount of tax on time since paying tax is a national
duty. The collected tax is utilized for the development of
society (Youde & Lim, 2019). Thus, tax morale depicts the
individual’s tax compliance motive and understanding that
the tax framework is an acceptable norm of collecting money
utilized for public welfare (Luttmer & Singhal, 2014). Ghani
etal. (2020) postulated that tax morale significantly impacted
the intention to comply with the tax system. Hence, the fol-
lowing hypothesis is proposed in this study:

Hypothesis (H;): Tax morale is positively related to the
intention to comply with the tax system among individual
taxpayers in Malaysia.

Tax awareness. Tax awareness depicts an individual’s
understanding of the importance of the tax system (Youde &

Lim, 2019). Individual-level tax awareness shows the recog-
nition of tax mechanisms and prevailing tax laws (Taofeeq,
2018). Tax awareness indicates the importance of the tax
system for public welfare (Savitri & Musfialdy, 2016). A
thorough understanding of tax awareness suggests a possible
link with tax compliance (Zandi et al., 2016). Tax awareness
makes the taxpayers conscious of paying taxes and promotes
public wellbeing (Rahmayanti et al., 2020). As such, this
study proposes the following hypothesis:

Hypothesis (H,): Tax awareness is positively related to
the intention to comply with the tax system among indi-
vidual taxpayers in Malaysia.

Tax complexity. Tax complexity represents the perception
of difficulty or strain at the taxpayers’ end (Coita & Mare,
2021). The associated tax complexity was acknowledged at
the tax instrument and tax laws levels (Taofeeq, 2018). Tax
complexity directs the difficulty perceived by the taxpayers
toward the tax system that encourages tax non-compliance
(Kamil, 2015). Besides, tax complexity shows the non-
understanding of the tax rules and procedures that leads to
tax non-compliance (Ghani et al., 2020). Hence, the follow-
ing hypothesis is proposed in this study:

Hypothesis (Hy): Tax complexity is negatively related to
the intention to comply with the tax system among indi-
vidual taxpayers in Malaysia.

Intention to comply with the tax system and tax
compliance

The intention to behave in a particular manner significantly
represents the behavior. Tax compliance is the taxpayers’
decision to comply with the prevailing tax laws and regula-
tions to pay tax accurately and on time (Swee Kiow et al.,
2021). The intention to comply with the tax rules instigates
compliance behavior (Rahmayanti et al., 2020). Therefore,
the following hypothesis is proposed in this current study:

Hypothesis (Hy): Intention to comply with the tax system
positively influences tax compliance among individual
taxpayers in Malaysia.

Research Methodology

Research Design

In the current study, a cross-sectional and quantitative
approach were employed to explain the influence of the fac-
tors impacting the intention to comply and the compliance
behavior among Malaysian taxpayers. In this explanatory
study, data were collected in a cross-sectional fashion. The
causal-predict data analysis technique, partial least squares
structural equation modeling (PLS-SEM), and artificial neu-
ral network (ANN), were utilized for the hypothesis testing.
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Table I. Latent Constructs Correlation.
Tax Tax Tax Tax Fairness Intention to Tax
awareness moral complexity penalty perception comply compliance
Tax awareness I
Tax moral .506 |
Tax complexity 225 449 |
Tax penalty 482 414 497 |
Fairness perception 512 .638 407 516 |
Intention to comply .644 400 291 631 534 |
Tax compliance .668 435 293 626 0552 0.781 |

Source. Author’s data analysis.

Population and Sample

The target population of the current study was the Malaysian
taxpayers. The sample size calculation was performed with
G-Power 3.1 with a power of 0.95 and an effect size of 0.15
with seven predictors. The required sample size was 84 (Faul
et al., 2007). However, a minimum of 200 samples is sug-
gested for PLS-SEM (Hair et al., 2019). Hence, this study
employed the second-generation statistical analysis tech-
nique of structural equation modeling, whereby data from
500 respondents were collected.

Survey Instrument

The survey instrument used in this study was a structured
questionnaire. All the question items were taken from earlier
studies with minor modifications. To gauge tax morale, five
items were taken from Alasfour et al. (2016), while for fair-
ness perception, the questions were adapted from the work of
Taofeeq (2018). Next, tax awareness was estimated with six
question items taken from Noor Azmi et al. (2020), whereas
tax complexity was assessed with five items from Sapiei
et al. (2014) and Saad (2012). Lastly, the tax penalty was
estimated using five items from Loo (2016). In this study, a
five-point Likert scale (not important, slightly not important,
neutral, slightly important, and very important) was used to
measure the variables.

Common Method Bias (CMB)

Cross-sectional studies are commonly associated with com-
mon method bias; CMB was assessed using multiple meth-
odological and statistical tools (Podsakoff et al., 2012). The
current study applied Harman’s one-factor test to determine
CMB’s effect as a diagnostic technique. The single factor
accounted for 25.9%, which was below the recommended
threshold of 40.0% in Harman’s one-factor test, thus, con-
firming the inconsequential influence of CMB on this study
(Podsakoff et al., 2012). Latent factors correlation also
showed no issue of CMB among the study constructs,
whereby the correlation among the latent constructs was less

than .90 (Podsakoff et al., 2012). The results are listed in
Table 1.

Multivariate Normality

Hair et al. (2019) have suggested evaluating the multivariate
data normality before using SmartPLS. Therefore, multivari-
ate normality for the study data was assessed with the Web
Power online tool (source: https://webpower.psychstat.org/
wiki/tools/index). The calculated Mardia’s multivariate
p-value revealed that the study data had a non-normality issue
because the p-values were below 0.05 (Cain et al., 2017).

Data Analysis Method

Partial Least Squares Structural Equation Modeling (PLS-
SEM). Due to the existence of multivariate non-normality
in the dataset, this study used PLS-SEM. Hair et al. (2019)
have recommended adopting variance-based structural equa-
tion modeling to analyze the exploratory nature and non-
normality issues in-depth in the structural equation model’s
dependent constructs. The Smart-PLS 3.1 programme was
employed to analyze the data collected in the current study.
PLS-SEM is a multivariate exploratory method for analyz-
ing integrated latent constructs’ paths (Hair et al., 2019). It
empowers researchers to work well with non-normal data
when they have a small dataset. Furthermore, PLS-SEM is
a casual-predictive analytical tool to execute complex mod-
els with composites and has no specific assumption of the
goodness-of-fit static requirements (Chin, 2010). PLS-SEM
analysis is performed in two phases. The first step deals
with model estimation, where the constructs’ reliability and
validity are evaluated (Hair et al., 2019). Phase two deals
with evaluating the correlations of the models and the sys-
tematic testing of the study path model (Chin, 2010). The
analysis performed with 72, 0%, and effect size /> can explain
the endogenous construct’s change caused by the exogenous
constructs (Hair et al., 2019).

Artificial Neural Network (ANN) Analysis. ANN analysis is a
non-compensatory analytical approach built on three levels,
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namely the input, output, and hidden layers (Gbongli et al.,
2019). The hidden layer links the input and output neurons.
Besides, the hidden layer functions like the human brain’s
block-box (Hayat et al., 2020). The data is divided into three
sections: training, testing, and hold-out sample. The predic-
tive score is determined using the training and tested data’s
root mean square errors (RMSE) (Gbongli et al., 2019).
The more significant the gap between the RSME scores of
training and tested data, the greater the predictive accuracy
(Hayat et al., 2021). A sensitivity analysis was executed to
determine the relative impact of each exogenous compo-
nent. The normalized relevance of each exogenous compo-
nent indicates the effect on the endogenous structure (Leong
et al., 2020). Following that, the average synaptic weights
aided in understanding the contribution of the input and hid-
den layers on the output (Hayat et al., 2020).

Data Analysis
Demographic Profile

48.4% were men, and 51.6% were women among the study
respondents. Next, 60.9% of the study respondents were sin-
gle, while 36.4% were married, 2.0% were divorced, and the
rest were widowed. The respondents were divided into five
age groups, that is, 18 to 25 (39.2%), 26 to 35 (45.5%), 36 to
45 (10.3%), 46 to 55 (4.5%), and 56 to 65 (0.5%) years old.
Among the 1,061 respondents, 6.2% had secondary school
level education, 10.7% had a diploma certificate level educa-
tion, 60.0% had a bachelor degree-level education, 20.5%
had a master-level education, and the remaining had a doc-
toral-level education. Meanwhile, 69.3% were full-time
employees, 13.4% worked part-time, and the rest were seek-
ing employment opportunities. Besides, 41.2% of the respon-
dents had a monthly income of less than or up to RM 2,500,
22.0% had between RM 2,501 and RM 5,000, 17.6% had
between RM 5,001 and RM 7,500, and 10.8% had between
RM 7,501 to RM 10,000. Respondents working in the upper
management level comprised 12.6%, while 32.1% worked in
the middle management level, and 38.3% at the junior man-
agement level. The remaining respondents were working in
self-employed settings. The results are provided in Table 2.

Reliability and Validity

Based on Hair et al. (2019), the study’s latent constructs’ reli-
abilities were attained and appraised using Cronbach’s alpha
(CA), DG rho, and composite reliability (CR). Cronbach’s
alpha value for each construct was well above the threshold
0f 0.70, and the minimum Cronbach’s alpha value was 0.830
(Hair et al., 2019). The results are presented in Table 3. All
the DG rho values of the study’s constructs were also well
above the threshold of 0.70, where the minimum value of
DG rho was 0.838 (Hair et al., 2019). Moreover, the CR val-
ues were higher than the threshold of 0.70, where the lowest

CR value was 0.880 (Chin, 2010). These outcomes postulate
that the latent constructs have achieved appropriate reliabili-
ties and would perform well in the later analysis stages. The
average value extracted (AVE) for all the items for each con-
struct must be above the score of 0.50 to establish an ade-
quate convergent validity to support the uni-dimensionality
concept for each construct (Hair et al., 2019). Thus, the items
showed that the constructs had adequate convergent validity
(see Table 3). Additionally, all the value inflation factor
(VIF) values for each construct were well below the thresh-
old of 3.3, revealing no issue of multicollinearity (Chin,
2010). The item loading and cross-loading reported confirm-
ing the constructs’ discriminant validity are described in
Tables 3 and 4, respectively.

The study’s constructs had fitting discriminant validities
(see Table 4). Moreover, the Fornell and Larcker (1981) cri-
terion was utilized to determine the discriminant validity of
each construct. The Fornell-Larcker criterion was calculated
with the square root of a construct’s AVE, and the AVE’s
square root for the construct must be higher than the correla-
tion among the study’s other constructs (Hair et al., 2019).

Another suggested test for discriminant validity is the
Heterotrait-Monotrait (HTMT) ratio. The HTMT values
must be 0.90 or less to establish discriminant validity (Hair
etal., 2019). The results in Table 4 demonstrate that the study
has no evidence of the lack of discriminant validity. Tables 4
and 5 show that the study has sufficient discriminant validity
for each construct.

Path Analysis

After gaining satisfactory reliabilities and validities from the
structural assessment of the study model, the study’s hypoth-
eses were evaluated. The adjusted 72 value for the five exog-
enous constructs (i.e., tax awareness, tax morale, tax
complexity, tax penalty, and fairness perception) elucidated
55.7% of the change in the intention to comply with the tax
system. The predictive relevance (Q?) value for the part of
the model was 0.329, demonstrating a medium predictive
relevance (Hair et al., 2019). Meanwhile, the adjusted 72
value for the intention to comply as the exogenous construct
on tax compliance explained 60.9% of the change in tax
compliance among the study samples. The predictive rele-
vance (Q?) value for the part of the model was 0.360, signify-
ing a large predictive relevance (Chin, 2010).

Model standardized path values, #-values, and signifi-
cance levels are listed in Table 6. The path coefficient
between FP and ITC (B=.184, 1=2.116, p=.017) indicated a
significant and positive effect of fairness perception on the
intention to comply with the tax system. This result formed
significant statistical support for H,. Next, the path between
TP and ITC (B=.386, t=5.354, p=.000), which illustrated
the influence of tax penalty on the intention to comply with
the tax system, was positive and significant; this delivered
the support to accept H,. The path value for the TM and ITC
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Table 2. Demographic Characteristics.

N %
Gender
Female 130 52
Male 120 48
Total 250 100.0
Age Group
8-25years 112 44.8
26—-30years 51 204
31-35years 36 14.4
36—40years 23 9.2
Above 40years 28 1.2
Total 250 100.0
Average Monthly Income (MYR)
Below 2,500 103 41.2
2,501-5,000 55 22.0
5,001-7,500 44 17.6
7,501-10,000 27 10.8
More than 10,000 21 8.4
Total 250 100.0
Ethnicity
Malay 42 16.8
Chinese 168 67.2
Indian 40 16.0
Total 250 100.0
Marital status
Single 156 62.4
Married 76 304
Divorced 4 1.6
Widowed 14 5.6
Total 250 100.0
Education
Secondary school certificate 27 10.8
Diploma certificate 66 26.4
Bachelor degree or equivalent 140 56.0
Master’s degree 14 5.6
Doctoral degree 3 1.2
Total 250 100.0
Employment status
Employed Full-Time 98 69.3
Employed Part-Time 30 13.4
Retired 7 2.8
Self-Employed 44 17.6
Students 65 26.0
Unemployed 6 24
Total 250 100.0

(B=-0.065, t=0.866, p=.193) showed that tax morale insig-
nificantly impacted the intention to comply with the tax sys-
tem, and this offered no statistical support for H,. The path
coefficient for TA and ITC (B=.405, t=5.793, p=.000) rep-
resented a positive and significant effect; it offered support
for the argument that tax awareness influenced the intention
to comply and thus the acceptance of H,. On the other hand,
the path from TCX to ITC (=-0.038, 1=0.664, p=.253),

illustrating the influence of tax complexity on the intention
to comply, was negative and insignificant. Hence, Hy was
rejected. The path from ITC to TCP (B=.781, t=17.692,
p=.000), which illustrated the intention to comply and tax
compliance, was positive and significant; it delivered the
support to accept Hy.

ANN Findings
Model |

In this study, the deep multi-layer perception (MLP) ANN,
consisting of four layers, that is, one input, two hidden, and
one output was applied (Gbongli et al., 2019). The feed-for-
ward-back propagation (FFBP) with MLP ANN was utilized
in this study. The ten-fold ANN model in the SPSS neural
network algorithm (Hayat et al., 2021) was used to address
over-fitting. Seventy percent of data was utilized for training,
20% for testing, and the remaining were put on hold. The
prediction accuracy was assessed with the RMSE score of
the model (Leong et al., 2020). The results are depicted in
Table 7. High predictive accuracy was displayed as the
RMSE values of the training and testing data segments were
close (Figure 1).

The results also indicated that the ANN model achieved
better data fitting and predictive accuracy (Hayat et al.,
2020).Next, sensitivity analysis was employed to evaluate
the contribution of each input variable in the model to the
intention of complying with the tax system (Gbongli et al.,
2019). Normalized importance for every input of the con-
structs was gauged by the percentage fraction of the relative
importance of each input neuron divided by the highest rela-
tive importance (Leong et al., 2020). Table 8 presents the
evaluation results. The findings showed that tax awareness
was the most significant contributing factor, followed by tax
penalties and fairness perception.

Finally, the average synaptic weights were estimated for
the input layer and hidden layers (Hayat et al., 2021). The
results showed that the three most contributing factors were
tax awareness (100%), tax penalties (92.55%), and fairness
perception (62.82%). Tax complexity and tax morals, on the
other hand, are the least influential factors on the intention to
comply with the tax system. The first hidden layer contribu-
tory neuron was H (1.2), while the inhibiting neuron was H
(1:3). Meanwhile, the most contributing hidden outer neuron
was H (2:2), and the most inhibiting hidden neuron was H
(2.1) (Table 9).

Model 2

The prediction accuracy for model 2 (Figure 2) was assessed
with the RMSE score of model 2 (Hayat et al., 2021). Results
are listed in Table 10, and high predictive accuracy is shown
since the RMSE values of training and testing are close
(Leong et al., 2020).
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Table 3. Reliability and Validity.

Variables No. Items Mean SD CA DG rho CR AVE VIF
TA 6 3.570 0.951 0.909 0.909 0.932 0.347 2.440
™ 7 3.651 0.869 0.869 0.894 0.904 0.654 2.682
TCX 7 3418 0.966 0.927 0.938 0.945 0.774 2.477
TP 6 3.799 0.776 0.879 0.891 0911 0.671 1.699
FP 7 3.589 0.798 0.874 0.878 0.908 0.663 3.282
TCP 6 3.660 0.813 0.830 0.838 0.880 0.596 1.000
ITC 6 3.558 0.857 0.834 0.840 0.883 0.601 -

Source. Author’s data analysis.

Note. TA= tax awareness; TM= tax moral; TCX= tax complexity; TP = tax penalty; FP= fairness perception; ITC= intention to comply; TCP= tax
compliance; SD= Standard Deviation; CA= Cronbach’s alpha; DG= rho—Dillon-Goldstein’s rho, CR—COMPOSITE reliability; AVE = average variance

extracted; VIF= variance inflation Factor.s

Table 4. Discriminant Validities.

FP TA TP ™ ITC TCX TCP

Fornell-Larcker Criterion

FP 0.814

TA 0.512 0.857

TP 0.516 0.482 0.819

™ 0.638 0.506 0414 0.809

ITC 0.534 0.644 0.631 0.400 0.776

TCX 0.407 0.291 0.66 0.449 0.291 0.880

TCP 0.552 0.668 0.497 0.435 0.781 0.293 0.772
HTMT Ratios

FP —

TA 0.568 —

TP 0.581 0.536 —

™ 0.734 0.562 0.551 —

ITC 0.627 0.568 0.722 0.481 —

TCX 0.452 0.243 0.551 0.449 0.855 —

TCP 0.664 0.767 0.739 0.532 0.694 0.358 —

Source. Author’s data analysis.

Note. TA = tax awareness; TM = tax moral; TCX = tax complexity; TP = tax penalty; FP = fairness perception; ITC intention to comply; TCP = tax

compliance.

It also represented the ANN model’s data fitting and
higher predictive accuracy. The ANN model 2 can predict the
overall tax compliance behavior by 24.8% by the goodness
of fit (Table 11).

Discussion

The current study examined the intention to comply and
tax compliance among individual Malaysian taxpayers.
This study’s result has established support for the argu-
ment that the perception of fairness promotes the intention
to comply with the tax rules and regulations. The PLS-
SEM and ANN model 1 confirmed that the perception of
fairness promoted the intention to comply with the tax
regulations. Furthermore, the study’s findings coincided
with the results in Richardson (2006) that the perception of
tax fairness harnessed the taxpayers’ intention to comply

with the tax rules and regulations. Thus, tax fairness pro-
motes the perception of quality and fairness in the tax sys-
tem. Perception of tax system fairness develops the
perception of prevailing justice of the tax system and
appropriately influences the intention to comply (Guzel
et al., 2019). Hence, promoting the perception of fairness
is necessary to promote tax compliance.

Besides that, tax awareness significantly harnessed the
intention to comply with the tax rules and regulations. The
current study’s finding concurred with the outcome in
Taofeeq (2018), whereby the intention to comply increased
when there was an awareness that the tax collected would be
utilized for the public’s welfare and that the general public
conditions had improved. Additionally, tax awareness
improves the taxpayers’ knowledge and the necessity to pay
tax on time and feel more comfortable paying the tax in full
(Rahmayanti et al., 2020).
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Table 5. Loadings and Cross-Loading.

Code FP TA TP ™ ITC YCS TCP
FPI 0.828 0.400 0.337 0.564 0.371 0.359 0.386
FP2 0821 0.423 0.387 0.619 0.427 0.355 0.502
FP3 0.838 0.374 0.415 0.577 0.370 0.384 0.421
FP4 0.769 0.401 0.471 0.389 0.477 0.243 0.445
FP5 0.816 0.468 0.460 0.475 0.491 0.334 0.473
TAI 0.362 0.875 0.312 0.402 0.537 0.083 0.567
TA2 0.417 0.893 0.366 0.406 0.551 0.110 0.562
TA3 0.458 0.875 0.383 0.496 0.570 0.226 0.588
TA4 0.489 0.823 0512 0.451 0.561 0.243 0.582
TAS 0.464 0815 0.490 0.409 0.538 0.298 0.559
TPI 0.405 0.389 0.859 0310 0.563 0.429 0.555
TP2 0.450 0.422 0.827 0311 0.587 0.397 0.508
TP3 0.448 0411 0.852 0.359 0.550 0.382 0.533
TP4 0418 0.333 0.748 0.357 0.382 0.448 0.455
TP5 0.395 0411 0.806 0.383 0.459 0.404 0.508
™I 0.547 0.387 0.250 0817 0.267 0.327 0.276
™2 0.577 0.457 0.372 0.864 0.422 0.341 0.452
™3 0.527 0.364 0.274 0.816 0.283 0.354 0.304
T™M4 0.455 0.423 0.416 0.749 0.339 0.407 0.350
TM5 0.458 0.394 0.326 0.793 0.248 0.397 0.325
ITCI 0.398 0.525 0.606 0.363 0.838 0.288 0.636
ITC2 0.486 0.446 0.469 0.535 0.716 0.386 0.498
ITC3 0.535 0.456 0.431 0.439 0.722 0.368 0.534
ITC4 0.360 0.565 0.494 0.187 0818 0.082 0.651
ITC5 0.329 0.497 0.440 0.092 0.775 0.057 0.689
TCXI 0.294 0.142 0.382 0318 0.211 0.873 0.215
TCX2 0.357 0.217 0.468 0.375 0.274 0.906 0.305
TCX3 0.426 0.198 0.499 0.442 0.301 0.908 0.281
TCX4 0419 0.240 0.407 0.471 0.236 0.847 0.272
TCX5 0.277 0.185 0.410 0.358 0.241 0.864 0.205
TCPI 0.364 0.554 0.471 0.235 0.647 0.127 0.834
TCP2 0.325 0.595 0.474 0.275 0.647 0.091 0.815
TCP3 0.309 0.486 0.437 0.111 0.643 0.068 0.810
TCP4 0.576 0.440 0.496 0.593 0.508 0.463 0.690
TCP5 0.627 0.495 0.562 0.558 0.555 0.475 0.701

Source. Author’s data analysis.
Note. (1) TA: Tax awareness; TM: Tax moral; TCX: Tax complexity; TP: Tax penalty; FP Fairness perception; ITC: Intention to comply; TCP: Tax
compliance. (2) The Italic values in the matrix above are the item loadings, and others are cross-loadings.

Table 6. Path Coefficients.

Hypo Beta T p r? f? Q? Decision
H, FP — ITC 0.184 2.116 017 0.039 Accept
H, TP —> ITC 0.386 5.354 .000 0.197 Accept
H, ™ —> ITC —0.065 0.866 193 0.005 Reject
H, TA - ITC 0.405 5.793 .000 0.233 Accept
H, TCX— ITC —-0.038 0.664 253 0.566 0.002 0.329 Reject
H, ITC > TCP 0.781 17.692 .000 0.610 0.566 0.360 Accept

Note. TA = Tax awareness; TM = Tax moral; TCX: Tax complexity; TP = Tax penalty; FP = Fairness perception; ITC = Intention to comply; TCP =
Tax compliance; Source. Author’s data analysis.
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Table 7. RMSE for Training and Testing of ANN Model.
Training Testing

N SSE RMSE N SSE RMSE Hold out Total
| 177 2219 0.501 53 0.792 0.547 20 250
2 174 1.943 0.482 50 0.636 0.440 26 250
3 174 2.208 0.494 49 0.340 0.291 27 250
4 161 2.854 0.711 58 0.536 0.379 31 250
5 173 1.862 0.433 57 0.637 0414 20 250
6 171 2.798 0.601 49 0.467 0.476 30 250
7 164 2.032 0.492 55 0.884 0.636 31 250
8 179 2.380 0.524 47 0.451 0.375 24 250
9 167 4.657 0.727 46 1.559 0816 37 250
10 176 2.272 0.564 47 0.642 0.502 27 250

Mean 2.522 0.552 0.694 0.487
SD 0.098 0.150

Next, the perception of tax penalty endorsed complying
with the tax rules and regulations. Thus, the perception of the
tax penalty promotes a positive attitude toward paying tax on
time and complying with tax regulations. The result coin-
cided with the outcome reported by Taofeeq (2018) that the
tax penalty system harnessed the attitude toward complying
with the tax rules and tax compliance. The tax penalty is
critical to follow the tax rules and regulations to avoid unnec-
essary tax payments. It shows that strict rules and regulations
are necessary for a tax system to achieve the tax collection
target (Gambo et al., 2014). Nevertheless, the tax penalty
acts as an astringent strategy to promote the intended tax
compliance.

Furthermore, the current study determined no significant
association between tax morale and the intention to comply
with the tax rules and regulations. The result showed that the
taxpayers in Malaysia were not morally inclined to follow
the tax regulations. It depicts the lack of perceived civic duty
and that Malaysians are not comfortable paying taxes on
time and in full. This result coincided with the findings in
Youde and Lim (2019) that developing countries’ taxpayers
had less tax morale to comply with the tax rules and regula-
tions. Generally, developing countries have low civic mind-
fulness and a lower level of responsibility to pay tax liabilities
on time (Luttmer & Singhal, 2014).

Tax complexity insignificantly influenced the intention
to comply with the tax rules and regulations. This result did
not match Taofeeq’s (2018) finding that tax complexity
reduced the intention to pay tax. Nevertheless, Musimenta
(2020) postulates that tax complexity motivates the taxpay-
ers to engage in tax evasion as the tax system is perceived
as complex, and compliance is challenging to follow. Tax
complexity needs attention, and the tax system must be
streamlined to reduce the perceived perception of complex-
ity. A simple, innovative, and easy-to-use tax system pro-
motes the perception of fairness and promotes compliance
(Youde & Lim, 2019).

The analysis outcome supported that the intention to com-
ply with the tax rules and regulations significantly promoted
tax compliance. This finding coincided with the result in
Youde and Lim (2019). The intention to comply with the tax
rules by deterrence seems less effective than by the attributes
ofthe prevailing tax system. However, intention significantly
leads to tax compliance behavior.

Policy and Practical Implications

The current work offers several policy and practical impli-
cations. Tax collection is the most vital source of govern-
ment revenue, and tax compliance is necessary to increase
government resources (Remali et al., 2018). Malaysian tax-
payers are not morally inclined to conform to the tax rules
and regulations. Thus, the tax authorities need to inform the
taxpayers why paying the enforced tax fully and on time is
necessary. Communication is crucial to highlight the impor-
tance of paying tax and utilizing the collected tax appropri-
ately. Taxpayers’ morale and awareness are essential to
enhancing government revenue (Taofeeq, 2018). Tax fair-
ness and tax morale can improve tax payment on time and
the total amount.

Tax complexity reduces the intention to comply with the
tax rules and regulations (Zandi et al., 2016). The tax system
needs to streamline the tax payment procedures and advocate
the benefits of paying tax for individuals and the nation.
Furthermore, the tax authorities need to include tax accoun-
tants, individual taxpayers, and corporate taxpayers to for-
mulate more sustainable tax policies to increase the tax
collection at the national level (Luttmer & Singhal, 2014).
The government also needs to improve the public trust in the
tax system and transparently perform the disbursement of
public funds and only utilize it for public welfare.

The current study has three limitations. First, the study
concentrated on explaining tax compliance intention and
behavior among individuals with limited factors. As such,
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Synaptic Weight > 0
— Synaptic Weight < 0

Bias

™ Bias

=

TA

ITC

TCX

Hidden layer activation function: Sigmoid

Output layer activation function: Sigmoid

Figure 1. ANN made I.

Source. Author’s data analysis.

Note. TA = tax awareness; TM = tax moral; TCX = tax complexity; TP = tax penalty; FP = fairness perception; ITC = intention to comply;
TCP = tax compliance.

Table 8. Sensitivity analysis.

™ FP TA TCX TP
I 0.098 0.234 0.267 0.125 0.275
2 0.152 0.141 0.249 0.183 0.275
3 0.090 0.211 0.361 0.142 0.195
4 0.090 0.192 0.390 0.024 0.304
5 0.073 0.123 0.238 0.158 0.408
6 0.065 0.201 0.384 0.038 0.312
7 0.048 0.166 0.376 0.061 0.348
8 0.043 0.293 0318 0.068 0.278
9 0.213 0.202 0.223 0.160 0.202
10 0.046 0.213 0.275 0.087 0.380
Mean 0.096 0.195 0.311 0.106 0.288
Relative importance 31.07% 62.82% 100% 34.17% 92.55%

Source. Author’s data analysis.

Note. TA = tax awareness; TM = tax moral; TCX = tax complexity; TP = tax penalty; FP = fairness perception; ITC = intention to comply;
TCP = tax compliance.
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Table 9. Average synaptic weights of the input and hidden neurons in the ten-fold ANN.

H (I:1) H (1:2) H (1:3) H (2:1) H (2:2) Outer layer Total contribution

Bias 0.099 0.378 0.711 1.188
™ 0.869 0.295 0.314 1.478
FP 0.748 0.934 -0.137 1.545
TA 1.464 0.721 -0.660 1.585
TCX 0.521 -0.926 -0.764 -1.169
TP 1.832 0.586 -0.838 1.580
Hidden Layerl Bias 0.134 1.099 1.233

H (1:1) -2.292 -1.795 -4.087

H (1:2) 0.942 3.196 4.138

H (1:3) -1.955 -4.449 -6.404
Hidden Layer 2 Bias -0.411

H (2:1) -0.060

H (2:2) 3.005

Source. Author’s data analysis.
Note. TA: Tax awareness; TM: Tax moral; TCX: Tax complexity; TP: Tax penalty; FP Fairness perception; ITC: Intention to comply; TCP: Tax compliance.

Synaptic Weight > 0
— Synaptic Weight < 0
TCP

Hidden layer activation function: Sigmoid

Output layer activation function: Sigmoid

Figure 2. ANN Model 2.

Source. Author’s data analysis.

Note. TA = Tax awareness; TM = Tax moral; TCX = Tax complexity; TP = Tax penalty; FP = Fairness perception; ITC = Intention to comply; TCP =
Tax compliance.

the inclusion of relevant factors, acquiring data from tax Second, the data were collected in a self-report manner and
accountants, and enforcing tax laws may offer sufficient  in a single time frame, having limited generalization, and the
exploration of tax compliance intention and behavior. study results must be carefully interpreted. Therefore, it



12 SAGE Open
Table 10. RMSE for training and testing of ANN model.
Trainin, Testin
g g Hold
N SSE RMSE N SSE RMSE out Total
| 178 1.936 0.522 47 0.673 0.710 25 250
2 183 2.741 0.630 38 0.356 0.862 29 250
3 172 1.885 0.509 52 0.375 0.370 26 250
4 188 2.429 0.597 47 0.311 0.301 15 250
5 167 1.829 0.494 59 0.637 0.680 24 250
6 175 2.033 0.533 55 0.471 0416 20 250
7 162 2.039 0.558 56 0.501 0.381 32 250
8 178 3.075 0.500 56 1.196 0.465 16 250
9 168 2.970 0.454 64 1.348 0.629 18 250
10 168 2.691 0.465 58 1.394 0.654 24 250
Mean 0.526 0.546
SD 0.055 0.184
Table 1. Average Synaptic Weights of the Input and Hidden Neurons in the Ten-Fold ANN.
H (1:1) H (2:1) H (2:2) Outer layer Total Contribution
Bias 0317 0.317
ITC 2610 2,610
Hidden Layer| Bias -0.852
H (I:1) 6.012
Hidden Layer 2 Bias -0.187
H (2:1) 2.389

Source. Author’s data analysis.

Note. TA = Tax awareness; TM = Tax moral; TCX = Tax complexity; TP = Tax penalty; FP = Fairness perception; ITC = Intention to comply; TCP =

Tax compliance.

would be good to collect the data longitudinally and explore
taxpayer compliance intention and behavior. Lastly, the cur-
rent study gathered data from only Malaysian samples.
Future studies may include samples from neighboring coun-
tries and explore the countries’ national culture factors of
trust in the government, governance effectiveness, and per-
ception of corruption affecting the tax compliance intention
and behavior.

Conclusion

The current work aimed to explore and explain the tax com-
pliance intention and compliance with the tax system factors
via the dual methods of PLS-SEM and deep ANN analysis.
Tax awareness, tax penalty, and perception of fairness pro-
moted the intention to comply with the tax rules and regula-
tions. However, significant efforts are required to uplift the
tax morale and reduce the tax complexity. A thorough system-
level change requires simplifying the tax complexity and har-
nessing the tax morale among the people in general. The role
of the government is vital to improve tax compliance by
reducing the wastage of public money on unnecessary devel-
opmental spending. The public spending in infrastructure,

human capital, and uplifting the civic lifestyle promotes pub-
lic confidence in the government and the perception that the
tax money is utilized prudently.
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