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The management control system aids administrators in guiding a business toward its organizational plans; as a result, man-
agement control is primarily concerned with the execution of the plan and plans. Financial and nonfinancial criteria are used to
create management control systems. The financial element focuses on net income, earnings, and other financial metrics. The two
components of leadership strategy in this study are cost and differentiation, which highlight the strategy of differentiation in
attaining higher quality due to the robust strategy’s attention on a particular area of the company. In this study, we presented a
novel method named deep interaction neural network to predict the performance of the manufacturing companies based on their
leading competitors using features cost leadership and differentiation strategies. Moreover, the management control system is
classified into two financial and nonfinancial factors based on machine learning methods. Based on the results, the presented
factors can accurately estimate the company’s performance based on management control criteria with a 93.48% R-square.

Moreover, it can be seen that the DT method is presented with higher classification performance values.

1. Introduction

Companies’ procedures and processes to succeed in exe-
cuting strategies are referred to as management control
systems. Coherence, incentive, decision support, intended
outcomes, assessment, and other management control
systems are all aided by management control systems. In a
broader sense, a management control system is intended to
adjust the business to the operating area to protect partners’
interests. To put it another way, the management control
system’s objective is to provide a secure network for de-
livering valuable data for decision-making, planning, and
evaluation processes [1]. Like other functional units, this
system is expected to interact with the scenarios of the
external structure, which are referred to as features. As a
result, one of the significant management policies is the
management control system and its connection with con-
siderations, particularly the type of corporate objectives [2].

Leadership and management control systems have been the
subject of practical empirical studies globally since the early
1980s [1, 3, 4]. All such studies focused primarily only on
financial report control systems. However, the study led by
Merchant and Otley [1] progressively discovered the limi-
tations of this strategy with the need to consider other
control dimensions and eventually developed a control
package that combined different control mechanisms.
Businesses utilize a collection of linked control mechanisms
to realign actions with strategic mission, by this viewpoint
[5]. There are several methods for the application of machine
learning, optimization, and programming in control systems
[6-9]. These processes combine to produce the management
control system. It is impossible to have a correct under-
standing of it without considering their connection and
interaction. In recent decades, there has been a modest
improvement in investigating the phenomena of “control”
because of this fact and technique. However, most research
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linked to the design and construction of management
control packages has focused solely on the efficacy of each
control mechanism. For more than two decades, these
processes have been ignored combined in many situations,
such as the organization’s strategy to attain successful
control results after forming the closed approach. It has not
yet been used perhaps and adequately in research. The
management control system gathers and analyzes data to
assess the performance of different business assets, such as
personnel, technical, and financial resources, and the or-
ganization while taking organizational plans into account.
Finally, the attitude of organizational resources to devel-
oping the conceptual framework is influenced by the
management control system [10]. The management control
system aids managers in guiding an organization toward its
critical planning; as a result, management control is pri-
marily concerned with the execution of the plan and plans
[11, 12]. Financial and nonfinancial factors are used to create
management control systems. The financial element focuses
on net income, earnings, and other financial metrics.
Nevertheless, nonfinancial purposes such as quality prod-
ucts, customer happiness, sales involvement, timely sub-
mission, and staff ethics apply to all organizational
subcategories. Based on financial and nonfinancial aspects,
management control systems are divided into two sub-
groups. We introduced a unique approach called deep in-
teraction neural network in this study to forecast the
operating efficiency of firms based on their top rivals’ cost
leadership and differentiation tactics. Furthermore, using
machine learning approaches, management control systems
are divided into two groups depending on financial and
nonfinancial aspects. The outcomes are shown in the fol-
lowing sections.

2. Literature Review

Malm and Brown [4] state that their approach is based on a
survey of 40 years of control research. They present five
control typologies that, together with the second structure,
were given by Merchant and Van der Stede [13]; the most
widely used control schema in academia [13]. Abadi et al.
[14] have optimized the scheduling of nurses for the
healthcare system [15]. Ahmadi et al. [15] have used a new
model for selecting users with Q-reinforcement learning and
machine learning methods [15]. Huang et al. [16] studied
performance goals, community affiliation, and online col-
laboration ability to reflect connections. They for reach out
to their destination using a deep learning method have used
[16]. Wu et al. [17] have designed a new machine learning
model for combining techniques to improve high-impact
bug report forecasting [17]. He et al. [6] have analyzed
multideep learning to classify users in the centric network
[18]. Ahmadi et al. [19] and Taghizadech et al. [20] have
designed a new model from machine learning that is re-
garding genetic algorithm for forecasting the GDP with
ARDL bound test [19, 20]. Liu et al. [21] have analyzed an
unsupervised approach for area flexibility in heterogeneous
industries [21]. Dong et al. [22] have examined unsupervised
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feature training with learning aggregation-induced suit-
ability vision [22]. Zhou et al. [23] have analyzed a new
model for coding optimization. They have used a machine
learning model in AVS2 [23]. Lv et al. [24] investigated
spatial public goods games using PSO. The result shows that
the proposed model has high accuracy [24]. Sharifi et al. [25]
have studied the application of machine learning and digital
style on control systems in the industry [25]. Ghorbani et al.
[26] have analyzed risk hedging for call options in invest-
ments. Also, in another research, Ghorbani et al. [27] have
studied on-call and put option pricing in investments [27].
Ahmadi [14] has evaluated a new economic growth model
using a computational approach and fuzzy MCDM [14].
Prasad et al. [28] have used a surface technique and machine
learning methods for methylene blue removal in the industry
[28]. Ghorbani [29] has analyzed option pricing with in-
vestment using the random rate [29]. Korzeniowski et al.
[30] have used put options using a linear programming for
hull-white investment [30]. Zhang et al. [31] have investi-
gated an optimization model for E-healthcare systems. The
result shows that the proposed model is applied in the in-
dustry [31]. Ahmadi et al. [32] have studied a new hybrid
approach for predicting GDP using machine learning ap-
proaches [32]. Artin et al. [33] have learned a new method
for predicting traffic using ensemble learning and machine
learning [33]. Merchant and Van der Stede [13] proposed a
taxonomy of organizational control mechanisms that are
based on the topic of administration and divide different
forms of control into three fundamental classifications: (1)
centers for financial responsibility, (2) incentive compen-
sation mechanisms, and (3) financial management control
methods, such as control of outcomes, activities, employees,
and society, according to Merchant [2]. In human resources,
behavioral outcomes such as work satisfaction have been
critical. Some people consider providing a positive work
activity to enhance employee welfare or job satisfaction to be
a good aim in and of itself. Furthermore, it is reasonable to
assume that employees who are content with their occu-
pations would identify with organizational goals and per-
form more successfully, and all other factors are equal. Self-
assessment procedures, in which employees offer an estimate
of their performance or organizational unit across a range of
potentially relevant management activities or goals, have
dominated organizational outcomes in the contingency-
based study [34]. More advanced technology, established
operational processes, high levels of experts, and job norms
were all part of administrative control. According to em-
ployers, employees were thought to have a high amount of
authority and engagement in defining standards, and they
spent more time budgeting [34] (see Table 1).

It is crucial to evaluate accounting information as part of
a set of methods of control in order to describe how the
financial report control system method conforms to the
organizational framework of the company, one of the most
significant of which is tactic; in those other words, it is
supposed that companies, cash flows, and other control
methods are meaningfully developed and built together [13].
Moradi et al. [44] investigated the influence of
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TaBLE 1: Principles and a review of objective research for management control systems.

Management control

: Definition
mechanisms

Relationships ~ Empirical evidence

Financial control scheme

Diagnostic control

Interactive control

Financial control intensity

Variety of criteria

Observes events by looking for breaches from present criteria.

Principles that make significant of the subgroup to talk,
communicate, educate, and try to find ways.

Accountability for meeting well before performance objectives,
which may or may not be stringent.

Requirements for effectiveness: restricted to broad

Defense (+)
Aggressive (-)
Defense (-)
Aggressive (+)
Defense (+)
Aggressive (-,
+)
Defense (-)
Offensive (+)

Simons [35]

Simons [36]

Simons [37]

Merchant [38]
Simons [37]

Motivational control scheme

Motivational payments

How to determine
motivational factors

There is a monetary incentive for motivating staff.

Regarding management evaluations (perception and intellectual)
or present (objective) formulae

Defense (-)
Offensive (+)

Defense (+)
Aggressive (-)

Simons [39]

Govindarajan and
Fisher [40]
Simmons [41]

Structural control scheme
Type of organizational
structure

Human authority, decision-making, and interaction patterns

Defense (-)

Aggressive (+) Langfield-Smith [42]

Cultural control scheme
Recruitment and selection
control

To match personal views with the interest of the company, use
recruitment, and instructional strategies.

Defense (-)

Aggressive (+) Abernethy [43]

transformational leaders’ style and management control
systems on cooperative and private company management
performance. The route analytical framework was utilized to
evaluate the data. The Sobel test was employed to assess the
control variables. The findings revealed that transforma-
tional leadership and three different approaches to devel-
oping management control systems could have a direct and
indirect positive impact on management efficiency. The
Sobel test technique was used to study the role of the me-
diator variable, which revealed that the robust performance
assessment system, reward system, and BSA system all play a
mediating role in connection to factors.

According to the concept of appropriateness, no one
management control system matches all companies and
their textural features. According to this idea, the features
of each organization determine the particular properties of
an application system. This concept aims to compare or-
ganizational features and procedures. In East Java, Indo-
nesia, Riyadi et al. [45] investigated the impact of supply
networks and management control systems on production
businesses’ efficiency and profitability. With rising com-
petition, it is necessary to develop an integrated system in
order to achieve corporate profitability. The study’s sig-
nificant result is that businesses should be aware of the
social environment produced as part of the supply chain
since it can potentially diminish the value of a company’s
profitability if not built properly and precisely. Dana et al.
[46] present an analysis of the literature in management
control systems and the intellectual capital accounting
method in logistics and how these concepts connect to
business performance durability. Intellectual capital is one
of the most significant aspects of the value chain in the
direction of value creation. Quantifying and presenting

intellectual capital allows managers and stakeholders to be
successful in running the company. Feder and Wei-
Benberger [47] investigate the factors that lead to estab-
lishing such a CSR-related management controller and the
resulting performance impacts of German businesses. It
claims that the perceived significance of CSR, stakeholder
expectations, and proactiveness of top-level management
impact the presence of CSR-related formal and informal
regulations, based on legitimacy theory. The article con-
cludes that firms should have a favorable attitude toward
CSR and should aggressively integrate comparable features
into their internal control systems based on the findings.
Companies may also direct their CSR-related actions and
create good performance impacts by incorporating CSR-
related features into their management control systems,
including formal and informal controls. Owolabi et al. [48]
aimed to look at the link between the design and usage of
performance measuring innovations and organizational
results across Nigerian listed companies. It suggests that
utilizing performance measuring technologies in a diag-
nostic approach creates a bad picture of the client, but this
is not the case when used interactively.

3. Methods and Materials

Management control systems have been classified in several
ways in finance literature. These subcategories are formal
and informal controls, experience and control outcomes,
and poor financial and nonfinancial regulations [35, 42]. The
contrast between financial and nonfinancial controls has
been considered in these several categories, which have been
used to investigate the link between the management control
system and plan [49, 50]. As a result, it has been claimed that



in order to better link management control systems to the
present competitive climate, nonfinancial analysis, in ad-
dition to short-sighted economic information, is required
[51] . Simon utilized controls, diagnosis, and confrontation
as a framework for analyzing the differences among financial
and nonfinancial management control systems. Identifica-
tion control has a backward and intraorganizational strategy
and is connected with financial management control sys-
tems; mutual administration, on the other hand, is linked
with nonfinancial management control systems and moves
forward externally. In business planning, financial and
nonfinancial factors are essential; as a result, the manage-
ment control system is divided into two main types in this
study: financial and nonfinancial. Suppose such an exami-
nation allows for a more comprehensive assessment of the
management control system’s connection in businesses.
According to [34], there is a pressing need for research into
the nonfinancial aspects of management control systems.
Such interactive types of control can improve managers’
capacity to foresee and handle unpredictable upcoming
scenarios, particularly changing events in a competitive
corporate environment [52]. As a result, nonfinancial
control is also considered while dealing with these financial
investigations.

The following financial management control system
aspects have been studied in the literature:

(i) Cost norms
(ii) Deviation evaluation
(iii) Financial management
(iv) Recruitment expenses
(v) Overhead expenses
(vi) Cost-benefit analysis
The following are nonfinancial management control
system aspects that have been studied in management
control system publications:
(i) Customer appreciation
(ii) Timely and dependable delivery
(iii) Key product activity measures
(iv) Quality
(v) Testing (a continual process of comparing product,

service, and assignments and responsibilities to that
of rivals)

(vi) Employee-based solutions

(vil) Organizational strategies

Each theoretical model serves as a foundation for research
by determining the required factors and their interactions. In
other aspects, the conceptual model, also known as a mind map
or analytical tool, is ideally used to initiate and conduct re-
search. If predicted, the factors, connections, and interactions
between them were evaluated and tested during the study’s
deployment. As needed, modifications were made, and some of
them were decreased or increased. In essence, Porter’s triple
model is referred to as Porter’s generic strategies model,
depicted in Figure 1 under three approaches.
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FIGURE 1: Porter’s generic three strategies’ methods.

The two factors of leadership strategy in this investigation
are cost and differentiation, which highlight the strategy of
differentiation in attaining higher quality due to the focus
strategy’s attention on a specific industry area. Wherever fea-
sible, the leadership approach stresses cost minimization. Fig-
ure 2 lists the features of each of these different sorts of tactics.

The financial and nonfinancial management control
systems, on the other hand, are both relevant when it comes
to the strategic plan; thus, the management control system is
separated into financial and nonfinancial subgroups in this
research since these analyzes allow for a broad assessment of
management control system’s partnership in businesses.
Cost norms, analysis reports, financial management,
recruiting cost and variable cost, and overhead evaluation
are some of the financial management control system aspects
addressed in management control studies. Studies have
demonstrated that accepting a specific corporate strategy
may enhance performance through timely and dependable
delivery, measurements linked to crucial productivity tasks,
quality, comparability, employee-based measures, and
strategy development [53, 54].

Firms seeking a differentiation strategy are less likely to
prioritize planning. In contrast, those pursuing a cost
leadership approach are more likely to stress capital
budgeting assessment [40]. Financial control has resulted in
higher performance indicators for a low-cost tactic; how-
ever, controls based on nonfinancial or social processes have
resulted in higher effectiveness for a differentiation strategy.
Differentiation strategy involves nonfinancial elements to
inspire innovation and creativity [42] (Porter, 1980). The
observations of a recent study back up previous reports that
firms with low costs significantly outperformed when they
used financial controls and companies with higher differ-
entiation performed much better when they used nonfi-
nancial factors [42]; thus, the nonfinancial management
control system is coherent with a differentiation strategy,
while the financial management control system is coherent
with a differentiation strategy (see Figure 2).

4. Results and Discussion

4.1. Data Collection and Questionnaire. Questions regarding
management control systems first introduce the notion of
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Cost Leadership

Low-cost raw materials

Labor productivity

Capital to maintain the necessary investment

Facilities on an efficient scale

The process of technical engineering skills

Minimal loss/high efficiency

Procurement

Easy production

Capital intensity

Customers with effective scale

Simple production line

| Employee productivity I

Price discrimination

Differentiation

Production technology

Creativity / Innovation

Flexibility
Quality

Technical services

Unique design

Quality of options/reliability

Product variety

Access/delivery

Financing

Warranty

New ideas for better use

Research on the commodity market

Validity

Sales support

After-sales service

F1GURE 2: Cost leadership and differentiation strategy characteristics.

management control systems to provide responders greater
transparency. After that, concerns about management
control systems based on financial and nonfinancial aspects
are given in two parts. It has 13 nonfinancial factors
questions and 16 financial factors questions on a scale of 1 to
9. For an indefinitely large population, Cochran’s formula is
employed. The statistical population is likely to have a
sample size of SD2, which is defined by the degree of dis-
persion or variation between items and surveys.

4.2. The Presented Method of Financial Assessment of Man-
agement Control System. This study is made up of five
factors, one of which is the company’s plan. First, the
company’s management control system is also investi-
gated, which is an adjusting factor. Next, the company’s
productivity is assessed, which is the research’s regression
coefficient. The management control system is separated
into two factors: financial factors-based management
control and nonfinancial factors-based management
control, using the following four estimation methods (see
Figure 3).

All factors are contained in regressors, which are used to
verify the specific hypothesis and included as follows:

(1) P: the performance of the business is equivalent to
that of its main rival

(2) CLS: the level to which a company’s strategy con-
forms to a cost-cutting plan

(3) DS: how well a company’s strategy aligns with its
differentiation strategy

(4) FMCS: financial management
(FMCS) conformance

(5) NFMCS: nonfinancial control management system
(NFMCS) conformance

control system

« CLS
« FMCS
« CLS*FMCS

DS
« NFMCS
« CLS*NFMCS

« CLS
« NEMCS
« CLS*FMCS

« DS*FMCS

FIGURE 3: The primary equation system of the research.

A questionnaire achieves it with a value ranging from 1 to
9. Other factors in this study and the performance assessment
as a dependent variable will serve as independent and control
variables, depending on the hypothesis investigated. They will
also serve as moderator factors in the case of financial and
nonfinancial management control system factors.

Figure 4 shows the DINN that has been provided. It is a
type of artificial neural network feedforward technique. It
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FIGURE 4: The architecture of deep interaction neural network.

has at least five levels, including an input layer that contains
the problem’s input variables. Based on the governing re-
search problem, the interaction layer is the second layer (see
Figure 4). Input and interaction characteristics are included
in the third layer, which is the secondary variable layer. The
hidden layer of the ANN method includes neurons and
weights of each feature in the governing issue in the fourth
layer (layers). The last layer is the output layer, which is the
goal or dependent variable. Any hidden layers may be re-
duced to a two-layer input-output system if a DINN has a
linear activation function in all neurons; that is, a linear
function maps the weighted inputs to the output of each
neuron. Some neurons in DINN employ a multilayer per-
ceptron created to simulate the frequency of actual neurons’
nerve impulses. The most frequent activation function is
sigmoid, which is defined as follows:

logSig(v;) = (1+e ") (1)

After each input item is processed, the perceptron
learns by adjusting connection weights based on the degree
of inaccuracy in the output relative to the predicted result
with a learning rate of 10~ Backpropagation, a refinement
of the least mean squares method in the linear activation
functions, is used in supervised methods.

1

4.3. Results of Prediction Using Presented DINN. The main
feature of the study for performance analysis of management
control systems is presented in Figure 2. It contains two
categories such as cost leadership with 16 features and
differentiation including 13 features. The values of each
feature are extracted from the questionnaire based on a rate
from 1-9. The lower value means the lower importance of
each feature. Moreover, it is separated into two financial and
nonfinancial features used in the study’s classification sec-
tion. The input and output features of the presented DINN
method are as follows (see Figure 1):

(i) (x1): MCLS: the mean value of the degree to which
a company’s strategy adapts to the cost leadership
strategy

(ii) (x2): MDS: the mean value of the degree to which a
company’s strategy adapts to the differentiation
strategy

(iii) (x3): FMCS: the mean value of the compliance with
the financial management control system

(iv) (x4): NFMCS: the mean value of the compliance
with the nonfinancial control management system

(v) (x5): x1.x3: the interaction between x1 and x3
(vi) (x6): x1.x4: the interaction between x1 and x4
(vii) (x7): x2.x3: the interaction between x2 and x3

(viii) (x8): x2.x4: the interaction between x2 and x4

(ix) (y) P: the performance of the company is com-
parable to its leading competitor

In this study, the novel ANN architecture is presented
based on the interaction of the input variables. DINN ar-
chitecture is illustrated in Figure 4. It contains six layers that
consist of input layer with 4 variables of X={x1, ..., x4} and
four interaction layers as Xin = {x5,. . .,x8}. The third layer is
the secondary variable layer includes input and interaction
feature X ={xI,...,x8}. The 4™ and 5™ layers are hidden
layers of the DINN approach that includes 20 and 10
neurons, respectively, in the governing architecture. Finally,
the last layer is the output layer which is the target or de-
pendent variable of Y.

The results of prediction using the presented DINN
method are presented in Figures 5 and 6. Based on the
training process with 7000 epochs, the output results are
presented with 93.48% R-square. Moreover, the absolute
mean square error is 0.655 which is illustrated in Figure 5.
The output value is connected to the target value with the
expression of Y 0.86 Yy yge + 0.73.

predicted —
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FIGURE 5: Results of the DINN method for performance prediction. (a) Error value in the training process, (b) failure value in the training
process, and (c) the value of the gradient of the target and model value.

4.4. The Results of Classification Using Machine Learning.
In this study, participants rate each feature based on a 1-9
importance scale. Finally, it is computed that each one em-
phasizes of financial criteria of the nonfinancial control
system. Based on the input variables of the last section as X =
{xI,...x8} and categorical variable of financial (1) and non-
financial (0) class, the classification is done. Therefore, this
study used five machine learning methods to diagnose and
classify the participants’ financial and nonfinancial com-
ments. The methods include K-nearest neighbor (KNN),
support vector machine (SVM), linear discrimination analysis
(LDA), Naive Bayesian (NB), and decision tree (DT).

The sensitivity and specificity of the two indicators’ sta-
tistics are utilized to evaluate the binary classification result
(duality). The accuracy of the findings of a test that divides the
information into these two categories may be measured and
described using sensitivity and attribute indicators when the
data can be separated into positive and negative groups.
Sensitivity refers to the percentage of affirmative situations
that are accurately identified as such. The fraction of negative

situations that are accurately identified as negative is referred
to as specificity.

(i) True positive (TP): the financial comment is de-
tected correctly.

(ii) False positive (FP): the nonfinancial comment is
detected with mistakes.

(iii) True negative (TN): the nonfinancial comment is
detected correctly.

(iv) False negative (FN): the financial comment is de-
tected with mistakes.

The sensitivity of splitting the number of true-positive
instances into the sum of true-positive and false-negative
cases in mathematical language is as follows:

sensitivity = TPrl;—PFN (2)

Similarly, specificity causes genuine negative cases to be
divided into false-positive and true-negative cases.
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TN
Speciﬁcity = m, (3)
TP
preCiSiOn = m, (4)
TN + TP (5)
accuracy = .
YT IN+ TN+ FP + FN

The test’s nature and kind determine the sensitivity and
specificity of a test. The outcome of a test, on the other hand,
cannot be evaluated only based on sensitivity and specificity.
The confusion matrix is a representation of the operation of
algorithms in AI technology. This example is most com-
monly employed in supervised learning algorithms, al-
though it may also be utilized in unsupervised learning. The
anticipated value is shown in each matrix row if each column
has a valid (true) case.

The results of confusion matrixes in the classification
process are illustrated in Figures 7 and 9. Of 110 participants,
47 emphasized positive (financial) orientation, and 63 fo-
cused on negative (nonfinancial) class. Regarding the results
of the KNN method in Figure 7, 96.8% are diagnosed
correctly from financial comments. Moreover, from the
nonfinancial group, 46 (97.9%) are located in the negative
category. Therefore, the sensitivity and specificity of the
KNN are 96.8% and 97.9%, respectively. Moreover, the
precision of the KNN is 98.4%. In other words, from all the
detected financial comments, 98.4% are correct. Finally, the
accuracy of the KNN classifier is 97.3%.

Based on the results of the SVM method in Figure 7,
from financial comments, 62 (98.4%) are diagnosed cor-
rectly. Moreover, from the nonfinancial group, 46 (97.9%)
are located in the negative category. Therefore, the sensitivity
and specificity of the SVM are 98.4% and 97.9%, respectively.
Moreover, the precision of the SVM is 98.4%, and the ac-
curacy of the SVM classifier is 98.2%. The false detection has
occurred in two of the participants.

Regarding the results of the LDA approach in Figure 8,
from the financial participant, 53 (84.1%) are detected correctly.
Also, from the nonfinancial class, 43 (91.5%) are detected in the
nonfinancial group. Therefore, the sensitivity and specificity of
the LDA are 84.1% and 91.5%, respectively. Moreover, the
precision of the LDA is 93.0%. In other words, from all the
detected financial comments, 93.0% are correct. Moreover, the
accuracy of the LDA classifier is 87.3%. Also, the finding of the
NB method is presented in Figure 8; from 63 financial com-
ments, 60 (95.2%) are found correctly. Also, from 47 nonfi-
nancial groups, 44 (93.6%) are located in the negative class.
Thus, the sensitivity and specificity of the NB are 95.2% and
93.6%, respectively. Moreover, the precision and accuracy of
the NB are 95.2% and 94.5%, respectively. The final method is
DT presented in Figure 9 that TP, FP, TN, and FN are 63, 0, 46,
and 1, respectively. Therefore, the sensitivity and specificity of
the DT are 100% and 97.9%, respectively. Moreover, the
precision of the DT is 98.4%, with an accuracy of 99.1%. The
ROC curve is also presented in Figure 10 to illustrate the
classifier scores and performance well. The ROC curve is
plotted based on the FP rate versus the TP rate. Based on the
results, a lower FP rate with a higher TP rate is desirable.
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TaBLE 2: The comparison between the presented machine learning classifiers.
Method Sensitivity (%) Specificity (%) Precision (%) AUC (%) Accuracy (%)
KNN 96.8 97.9 98.4 99.46 97.3
SVM 98.4 97.9 98.4 99.16 98.2
LDA 84.1 91.5 93.0 97.26 87.3
NB 95.2 93.6 95.2 99.19 94.5
DT 100 97.9 98.4 99.93 99.1

Based on the comparison between the presented ma-
chine learning classifiers to detect financial and nonfinancial
control management systems in Table 2, it can be seen that
the DT method is presented with higher classification per-
formance values. Based on the results, the higher accuracy
belongs to DT with 99.1% with 100% sensitivity. Moreover,
AUC is the area under the ROC curve to illustrate the
performance of the classifiers. The higher value of AUC also
belongs to the DT classifier.

5. Conclusion

It is essential to evaluate each of the elements in terms of
causality to comprehend the efficacy of factors in research
with the nature of causal circumstances. Each case will have
its own set of criteria for determining the need and suffi-
ciency of causative circumstances. Factors that interact with
one another have an interaction impact, increasing or di-
minishing the desired outcome. The two categories of
leadership strategy in this study are cost and differentiation,
which highlight the strategy of differentiation in attaining
higher quality due to the focus strategy’s attention on a
specific industry area. Wherever feasible, the leadership
approach stresses cost minimization. The financial and
nonfinancial management control systems, on the other
hand, are both critical when it comes to company strategy;

thus, the management control system is split into financial
and nonfinancial categories in this study since such analysis
allows for an influence society of management control
program’s connection in industries. The results of prediction
using the presented DINN and classification using machine
learning methods are as follows. Based on the training
process with 7000 epochs, the output results are presented
with 93.48% R-square. Moreover, the mean square error is
0.655. Regarding the results of the KNN method, the sen-
sitivity and specificity of the KNN are 96.8% and 97.9%,
respectively. Moreover, the precision of the KNN is 98.4%.
In other words, from all the detected financial comments,
98.4% are correct. Finally, the accuracy of the KNN classifier
is 97.3%. Moreover, in the SVM from the nonfinancial
group, 46 (97.9%) are located in the negative category. From
financial comments, 62 (98.4%) are diagnosed correctly.
Also, the precision of the LDA is 93.0%. In other words, from
all the detected financial comments, 93.0% are correct.
Moreover, the accuracy of the LDA classifier is 87.3%.
Furthermore, the sensitivity and specificity of the NB are
95.2% and 93.6%, respectively. It can be seen that the DT
method is presented with higher classification performance
values. Based on the results, the higher accuracy belongs to
DT with 99.1% with 100% sensitivity in comparison with
other classifiers. For the future of the presented work, it can
be suggested that the researchers focused on classification
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and performance analysis of the other aspects of the Mer-
chant theory for analysis of the manufactories and pro-
duction companies.
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