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Abstract: Accommodation is one of the necessities of tourists and travel agencies’
significant responsibilities. With the growing competition and profit-making various
tour organising companies have started providing attractive accommodation options
to the travellers to win their choices. Present research performs a case study on
accommodation providing hotels through designing a strategy to enhance their profit
earrings by welcoming more and more tourists. The methodology comprises rough set
theory (RST) using the Dominance Based rough set theory (DRST) on the collected data
of selected variables such as location, facility, value for money, etc, of hotels.
Correspondingly, if and then decision rule has been used to classify these variables. The
statistical methods regression analysis has also been used to define each variable's
relationship and influence on concerned authorities' decision-making. The results show
that hotels and tourists can benefit from the proposed strategy and help in decision
making by understanding tourist behaviour, increasing profit, improving services, and
quality of hotels.

Keywords: Hotel criteria, Dominance-based rough set theory, regression analysis,
decision making.

1. Introduction

The Indian tourism industry has been growing rapidly in the past decades. The
tourism places attract tourists from all over the world, which makes Indian Tourism
a direct contributor to the Economy. According to the Indian Ministry of Tourism
Annual report, the tourism industry contributed 6.23% to National Gross Domestic
Product (GDP) in the year 2018-2019, where the tourism industry growth rate is
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increased from 3.0 to 14.12% percent from the year 2014 to 2019 respectively. This
growth rate supports the rise in competition in hotels which are one of the main
contributors to the tourism industry. The tourism industry became another crucial
source of foreign exchange and new job creation by providing 8.78% of jobs in India.
The global trends show that the Indian tourism sector is one of the fast-growing
industries which will proliferate in future (Sharma and Kalotra, 2016). In 2019,
Travel & Tourism Competitiveness Index (2019) had confirmed that India secures at
34th place in the travel and tourism business. In contrast, in terms of cost-
effectiveness and business environment, it lies at 13 and 39 positions in worldwide
competitiveness.

There has been a progressive growth of tourism and hospitality management
worldwide in the past decade (Mohajerani and Miremadi, 2012). As well as growing
competition in the tourism business, management systems are trying to create
equilibrium between the ethics of the business world and customer accommodation
without compromising the quality of services to the customers in the hotels business
(Sohrabi et al., 2012). In other words, priority must be given to customer satisfaction.
With increased competition in the hotel and tourism industry, the hotel management
system must find the opportunity and threats of the quality of service they provided
to their customers (Chu and Choi, 2000). The hotel business can proliferate only
when the hotel offers high-quality services to their customers, which promotes long-
term relationships among customers and the hotel management system (Martin,
1986; Croby et al., 1990).

Further, consider the creating steadiness of actual customer state of mind with
customer ratings, i.e., establishing the linkage among actual customer ratings given
by the customers to hotels management system with genuine customer sentiments
(Geetha et al., 2017). As tourism is considered an essential business activity for the
hotel and tourism industry thus hotel management and tour agencies should
introduce new advancements initiatives like adequate and flexible customer services
for promoting business and attracting more customers (Hsieh and Lin, 2010). It
shows that customer satisfaction is a vital measurement and essential to hotels. Thus
to maintain customer services and to satisfy customers, hotel management and
tourism agencies have to keep their adequate flexibility in their services and also
introduce promotional activities which can attract maximum customers (Sohrabi et
al, 2012).

In literature, many studies have been conducted to analyse to explore the quality
of hotels by using various research methodologies like factor analysis, descriptive
statistics, and regression techniques ( Ren et al.,, 2016; Xu and Li 2016; Lahap et al,,
2016; Li et al,,2017; Lai and Hitchcock, 2017; Patiar et al., 2017 ). Hua and Yang
(2017) applied econometric models to identify factors of crime on the overall hotel
performance of Houston hotels. Alptekin and Biiyiikézkan (2011) identify
influencing factors for the hotel industry by using exploratory factor analysis mixed
with fuzzy logic. The regression model has been developed to analyse the effect of
localised competition on the hotel industry by considering demographic variables,
prize and population density as independent variables (Joel and Mezias, 1992).

In the literature, there are several studies of rough set theory and its application
in diverse domains. Stevi¢ et al. (2017) formulated a multicriteria decision model
with eight criteria and eight alternatives for an internal transport logistics of a paper
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manufacturing company. They used the simple additive weighting (SAW) method
and rough numbers, which is used for ranking the potential solutions and selecting
the most suitable one. Roy et al. (2019) has proposed an integrated uneven number
based COPRAS Model to evaluate the ranking of Delhi hotels. Sharma et al. (2019)
has offered a rough set based double exponential smoothing model for forecasting
air passengers data. ZiZovi¢ & Pamucar (2019) has suggested level based weight
assessment (LBWA) based multicriteria decision-making model for the investigation
of criteria weightage. Popov (2020) applied Johnson-Kendall-Roberts (JKR) theory
to find the relation between smooth and rough elastic bodies. Bozani¢ et al. (2020)
used a rough interval-based Level Based Weight Assessment and Multi Attributive
Ideal-Real Comparative Analysis method (LBEA-IR-MAIRCA) model to determine
constructive elements of new weapons. Pamucar et al. (2022) has utilised FUIl
COnsistency Method (FUCOM) and Multi-Attributive Ideal-Real Comparative Analysis
(MAIRCA) methods as integrated rough group analysis for and prioritisation of
railway infrastructure project evaluation. Sharma et al. (2021) hybrid rough set
model-based analysis has been performed to forecast the sugarcane yield of India.
Kazemitash et al. (2021) has used the data of Biofuel Company's supplier selection
for the information system performance calculation by the integration of rough set
theory through the Best-Worst method (BWM). The authors have also employed the
rough BWM to determine the weight values of the criteria. Hu et al. (2021) proposed
the weighted neighbourhood rough set (WNRS) and accordingly introduced a unique
attribute reduction technique. Subsequently, Yu et al. (2021) demonstrated that the
concept refinement in topology is too abstract to elucidate the variability of the
rough set model along with the variation in granules. Here, the authors proposed two
novel granule cover refinements, including point-set topology and rough set theory.
Ye et al. (2021) also introduced a novel decision-making method based on a fuzzy
rough set. They applied the technique in a real-world scenario to illustrate the
feasibility of the proposed method. After that, Kusunoki et al. (2021) considered two
parametric dominance-based rough set approaches (DRSA) and offered variable
precision DRSA (VP-DRSA) and variable consistency DRSA (VC-DRSA). Following
this, Btaszczynski et al. (2021) examined a new data set for auto loan applications
using a technique not yet explored for financial fraud prediction, namely the
Dominance-based Rough Set Balanced Rule Ensemble (DRSA-BRE).

Pawlak (1982) established an effective method known as Rough Set theory for
extracting the facts from the information system. However, the traditional rough set
methodology is not adequate to study the relationship among preference order
arising from attributes like debt ratio (Blaszczynski et al. 2007), service strategies,
product quality, and business indicators (Couto and Gaiado, 2015). Therefore, this
study proposes applying the Dominance-based Rough Set theory (DRST) to solve
preference-ordered situations. According to Greco et al. (2000), DRST approach has
been anticipated to solve the preference-ordered situations in data mining. It is a
powerful tool for attribute reduction in the qualitative-based data set. The
dominance based rough set theory has been successfully employed in a variety of
areas. Chakhar and Saad (2012) proposed a DRST approach to study groups in the
multicriteria class study. The dominance-based rough set methodology has been
used to develop the model for limiting the speed of vehicles in speed-controlling
zones (Augeri et al., 2015). Chakhar et al. (2016) suggested that DRST has been used
to derive rules in multicriteria group decision-making based on several case studies.
Sawicki and Zak (2014) have reported that DRST based analysis is done on
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transportation problems by producing decision rules depending on customer view
and expectations. Moreover, it has also been used in different uncertain multicriteria
decision-making applications (Kazemitash et al., 2021; Pamucar and Jankovi¢, 2020;
Pamucar et al., 2018; balic¢ et al. 2020).

The study has been organised as follows. The basic concepts and some related
properties of DRST are discussed in section' Dominance based RST'. A case study of
hotel data and analysis of hotel data using DRST for multicriteria decision model is
presented in case study section. The comparison purpose statistical analysis of hotel
data is discussed in regression analyses section. Finally, the result and discussion,
conclusion, and future scope of our study are stated in section result and discussion,
and conclusion'.

2. Dominance based rough set theory (DRST)

DRST extends the Classical Rough Set theory (CRST) introduced by Pawlak in
1982. The multicriteria decision representation used in this research applies the
concept of DRST. Thus, the RST methodology is an efficient mathematical mechanism
to dealing with uncertainty and vagueness. However, Classical rough set theory
(CRST) is restricted to sort problems where the preferences-orders in the set of
attributes (criteria) are considered. These are the inconsistencies generated due to
the violation of the dominance principle that eventually cannot be handled by the
model. Hence in case of such inconsistencies, some methodological changes to CRST
are required. Greco et al. (2000) have proposed an expansion of the RST depending
on the dominance concept that would allow it to handle the inconsistency. This idea
relies on replacing the indiscernibility relation for a dominance relation in the rough
approximation theory of the decision category.

2.1. Information system

Sample The information concerning the objects is often structured in the form of
an information table whose different rows mention distinct actions (objects) and
whose columns mention the other criteria or attributes considered.

Formally, an information table is structured in a 4-tuple information system
3= (U.Q.V.F) wWhere UV is a non-empty finite set of objects (universe) and
@ ={91.92. - ~-.9m} is a non-empty finite set of attributes or criteria such that

- —_— F F . . . - - 7 = F
2:U = 1% for every @ € 2:% is the domain of the attributes or criteria q. ¥ =“2=¢ '
and f*U X @ =V is the information function determined such that £ @) € ¥ for
every attributes q Q:x €U The set Q is often separated into a set C # @ of
condition attributes, and a set D # @ of decision attributes such that £ M2 =@ apnd

CUD=0Q Insucha situation, S is called an information table.

2.2. RST with dominance relation

If the scale of the condition attribute is arranged in increasing or decreasing
preference, then it is called criterion. Alternatively, it is known as regular condition
attributes. DRST exponents suppose that the preference increases with the value of
fC.a) for every criterion 9 € C. We also suppose that the set of decision attribute
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D (perhaps a singleton {d}) create a parting of universe U into a set of decision
classes, let = {’:{nt eTLT= {1,...,n} be a finite set of classes of universe U such
that every * € b belongs to one and only one class Cl: & €1 We assume that classes
are preference-ordered, i.e., for all ™% € T such that ¥ = 5 the objects from Cly are
more preferred to the objects from cl, Suppose P € C is a subset of condition

attributes. The dominance relation "7 allied with P is described for every pair of
Objects x and y so; V=¥ = flr.q) = f(y.q)l.vg e F.

The letter "=" should be changed with "=" for criteria according to the decreasing
preference. We associate pair of a sets with every object x € UU: (i) P-dominating set
Vi(x) ={y € U:¥V.x} having objects that dominate x and (ii) P-dominated set
Vz (x) = {y € U:xV-y)} having objects dominated by x. These pair of sets are familiar
with approximate decision classes.

The P-lower approximation of CIf (upward union), (B{CI;)), is constituted of
total objects x from UV such that all members y, contain at least the similar assessment
on all of the examined criteria from F, also member of a class C!; or better. In another
way, if any object y has at least as good an analysis based on the criteria from F as
object x member of P{CI;), then indeed, y is a member of a class Cl; or preferable
class. The P-upper approximation of CIf (upward union), which involves all objects
with a P-dominating set, is allocated to a class at least as good as Cl+.

Similarly, the P-lower and P-upper CIi approximation with respect to
P c Crespectively represented as P(CI¥) and P(CI}), are defined as:

P(CIZ) = {x e U:Vz(x) € CIE), 1)
P(CIF) = Upeqi= V3 (x) = {x € s V3 (x) N CIf = 0} 2)

2.3. Accuracy of approximation and quality of classification

For all f&€{l.....n} apnd each, PEC we described the accuracy of the
; ; iz (o ; .
approximation of “‘t and -‘t , respectively, as follow:
card(Plcifh
card(Plel=h’

card(PElFh
card [Fu[r:ir i

ap(CI3) = ap(CI3) =

(3)

card(U—((Yeer Bnp(CIEN)U(Veer Bnp(Cif))))

The coefficient y, (€I} = (4)

card(Iry

is known as the quality of approximation of partition Cl using attribute set P = L.

2.4. Decision rules

On the foundation of the approximations found by the use of the dominance
relation, it is viable to set off a generalised explanation of the preferential knowledge
contained in the information table, such description of the preferential knowledge
we can write in the form of “if .., then..." decision rules. The algorithms for induction
related to regulations are acquired by using 4eMka2 software (Poznan University of
Technology, Poland, Laboratory of Intelligent Decision Support System 2006).

All the decision rules can be considered in the following three ways:
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1. D= _decision rules which are having the following form:

£ F 0 ga) 270 and £ 92) 2 752 apg f(x.9:) = 5 then x € ClF |

These decision rules are assisted by the member of the universe that belongs to
the P-lower approximation iz,

2. Dz decision rules which have the following form:

£ F 0 q1) = rge and F42) = 752 apg flx.85) = %p then € Cfﬁ‘

These decision rules are assisted by a member of the universe that belongs to the
=
P-lower approximation of Ciz,

3.0 =z -decision rules which have the following form:

[ff{x*':?].] = 31 and f{x’q'I:I = T3z and f{x*t?n] = 'rq'ii, and f{x*qk+l:] ETI?R +1
and ... (% 92) = %y then ¥ € Cl Ul U UL,

These decision rules assisted by a member of the universe that belongs to the

boundary region of the wunion of classes ClZand 'ﬂ?, where
P=1{g,.97c...qp} & C,(rql,rq:, SRR 1) €V XV X %V

andt € {1}

3. Case Study

The hospitality industry is one of the major contributors of growth among the all-
service sector industries in India. Since, India is a country of diversity with its rich
culture and heritage, hence the tourism contributes a significant source of foreign
exchange. As, tourism is the integral part which has a considerable effect on the hotel
industry. This indicates that the digital advancement in tourism sector also affect
hospitality industry. The digital enhancement in tourism of India through digital
tools used for planning, booking, and experiencing a journey have significant effect
over hospitality industry. The empirical study focuses on the Indian hospitality
industry includes data collected from various online platforms in the hotels. Since
customer satisfaction harms the hotel industry, the possibility of getting a hotel that
satisfies customers' needs is maximised by selecting specific attributes which are
related to the hotel industry. The following study scrutinises the influence of overall
rating (O) on location (LO), hospitality (HT), facilities (FT), sanitation and Cleanliness
(SC), the value of money (V), food quality (FD), and price (PR) using both Indian and
international tourists' hotel data. Criteria descriptions are listed in table 1. The
study's objectivity has been kept in mind, and all variables are used according to data
availability. Online reviews play an essential role in the hotel selection process as
websites provide customer reviews based on their personal experiences with
provided hotel services. These websites give the travelers an overall idea to select
the best hotel which satisfies their needs based on others' experiences. Sometimes
decision-making becomes difficult as there are different reviews based on one's
perspective. The data related to the hospitality industry are extracted from tourism
websites. The presented approach assists the hotel selection process based on the
influence of overall rating on location, hospitality, facilities provided, sanitation and
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cleanliness, the value of money, food, and price. The proposed study is used to select
the best hotel based on existing data.

Table 1. Criteria Description

Criteria Description

Location (LO) The geographical location of the hotel has been
considered according to the convenience of tourists.
It includes a friendly and generous welcome and

Hospitality (HT) entertainment for tourists.
It includes a Travel desk, eating place, parking, pieces
Facilities (FT) of equipment, or services provided to tourists for their

stay.

Sanitation and Cleanliness " . . .
Sanitation and Cleanliness include the sanitary

(5C) condition of a hotel.

Value for money (V) A bgnef1c1al comblpatlon qf sustainability, cost, and
quality to meet tourist requirements.

Food Quality (FD) The acceptable standard quality of food served.

Price (PR) Convenient fare according to traveler and hotel
management

Overall Rating (0) It includes the net classification of hotels based on the

different quality scale.

The objective of this case study is to extract the decision rules to show the hotel
features and classify the different characteristics of the tourist industry. It has been
found that the Rough set theory is the most suitable approach for criteria selection in
decision-making problems. For this study, data has been collected from the best
tourism website (https://www.makemytrip.com), and it will help the tourism
management for analysis of significant criteria of the hotel industry. The model must
provide relevant information to hotel management for improvement of their service
quality.

4. DRST analysis

Based on several studies such as (Geetha et al, 2017; Li et al. (2017) of hotel
tourism, and expert interviews of hotel managers and their management teams,
tourism and travelling management of India has conclusively given higher priority to
the eight essential criteria/attributes given in section 3 of 609 best Indian hotels.
Because according to experts, these selected eights criteria are preferred mainly by
the maximum tourists while making their hotel selection decision. In eight attributes,
seven attributes are called condition criteria, and another one is decision criteria
were investigated for analysis. In this study, we have applied the DRST technique for
rule generation. DRST toolkit 4eMka2 software from Poland, Laboratory of
Intelligent Decision Support System 2006, is used for constructing the decision rules.
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4.1. Accuracy approximation and quality of classification

Table 2, provides approximation accuracy for all decision classes, as
approximation sets (specifically lower and upper approximation) and accuracy of
approximation has been already explained in section 2.2 and 2.3. The selected
criteria can be adequate to approximate the classification if the classification quality
and accuracy of the approximation. The class "at most medium" means class related
to "overall hotel rating will be medium and lower values". The decision class "at most
good" contains the two classes, which are "good" and "medium". Further, the
decision class" at least good" represents the class "overall hotel rating will be good or
excellent". Finally, the decision class "at least excellent" consists of only one class, i.e.
overall rating of the hotel be will be excellent.

Table 2. Accuracy of approximation

At most Atmost Good  Atleast Good Atleast
medium Excellent
Lower 10 17 99 20
approximation
Upper 510 589 599 592
approximation
Boundary 510 572 500 572
Accuracy of 0.636 0.0290 0.17 0.0340
approximation
Quality of 0.049
classification
Table 3. Certain decision rules of hotel data set
Decision Rules Support
If (food = Excellent) & (hospitality = excellent) Then (overall rating= good) 61
If (food = Excellent) & (facilities 2 medium) Then (overall rating = good) 83
If (food = excellent) & (sanitation and Cleanliness> excellent) Then 89
(overall rating = good)
If (food = Excellent) & (price = medium) & (value for money = excellent) 18

Then (overall rating = excellent)
If (food = Excellent) & (price = high) Then (overall rating = excellent) 6
If (food < poor) & (price < low) & (location < bad) Then (overall rating <

11
good)
If (hospitality < poor) & (facilities < medium) Then (overall rating < good) 6
If (sanitation and cleanliness < poor) Then (overall rating < good) 5
If (food < poor) & (price < low) & (facilities < good) & location <good) 5
Then (overall rating < medium)
If (value for money < poor) & (facilities < good) Then (overall rating < 6
medium)
If (location < bad) & (sanitation and cleanliness < good) Then (overall 3

rating < medium)

As clarified in the section as mentioned above 2.4, the decision rules were formed
by analysing the training data of dominance-based rough set theory. These rules
were applied to relationships among conditions and decision attributes.
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Furthermore, 11 certain decision rules were obtained from the information system.
Total 5 decision rules are found to be more accurate since support is greater than 10.
Based on these decisions rule, we can analyse which criteria are significant for hotel
management. The estimated results of reduced rules are presented in Table 3.

Table 3 shows the 11 minimum cover rules generated from the hotel data set. The
minimal cover certain decision rules can be written in the form of IF-THEN
statement. Here is some example to illustrate IF-THEN rules:

IF food is excellent AND hospitality is excellent, THEN the decision criteria overall
rating will be perfect.

From table 3, it is clear that if the hotel's food is excellent and Cleanliness is
excellent, then the overall rating will be excellent with maximum support of 89 (cf.
rule 3). It means that food and cleanliness are essential factors for travellers. If the
hotel's food is excellent and facilities are medium, and above medium then the
overall rating will be excellent with support of 83 (cf. rule 2). If food quality is
excellent and hospitality is best then the overall rating will be excellent with support
of 61 (cf. rule 1). These decision rules indicate that food, Cleanliness, hospitality, and
facilities are essential attributes for travelers. Therefore, it can be suggested that
most tourists select their hotel based on food, Cleanliness, hospitality, and facilities.
The different stages of analysis are depicted in Figure 2.

5. Regression analysis

By analysing the literature review (Sheather, S., 2009; Ren et al., 2016; Patiar et al.,
2017; Hua and Yan., 2017), the regression model is obtained by using the following
framework:

Overall rating (0) = a+al LO+a2 HT+a3 FT+a4 SC-a5 V- a6 FD+a7 PR+ ¢ (5)

Where ¢ is the error, o, a1, ..., a7 are the coefficients of considered variables (LO,
HT, .., PR), O is the overall rating; LO is the location of the hotel, HT is the hospitality,
FT is the facilities provided by the hotel, SC is the sanitation and Cleanliness, V is the
value of money, FD is food quality, and PR is for the price of the hotel's room. The
estimated regression results are described in Table 3. The acquired result indicates
that the hotel's location, hospitality, sanitation and cleanliness, and performance and
effectiveness of money charges, i.e. the value of money, has a significant positive
effect on overall ratings of the hotel. Whereas, facilities provided, i.e. physical
characteristics associated with a hotel-like travel desk, eating place, parking, etc.,
food quality and hotel price don't seem to have a significant effect on the overall
ratings of the hotel. Moreover, the F- statistics results confirmed that the regression
model is essential for criterion for hotel selection process since the p-value is 2.2e-16
~0.000, which is significant. Estimating sturdiness of the model by using R2, which is
0.8459, i.e. all variables have an approximate 84.59% effect on overall ratings of the
hotel for criterion for the hotel selection process, which is considerably good.
Therefore, the considered regression model is relevant for the empirical study. Also,
from figurel, it is clear that the relationship between overall rating with location,
hospitality, facilities, sanitation, and cleanliness, the value of money, food, and the
price is linear. The linear line indicates is that the best-fitted model with the curve
for the multivariate analysis. Our data are independent and follow Gaussian
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distribution, then the model is accepted within the robustness test. Figure 1, shows a
normal probability plot to decide whether it is reasonable to consider. The accuracy
measure derived using regression analysis of hotel data set is sampled from a
population, follows a normal distribution.

The regression equation for the variables is:

Overall rating = 0.538+0.1854 Location+0.6706 Hospitality+0.3821
Facalities+0.2193Sanitation and cleanliness-0.01933 Value of Money-0.1549
Food+0.000005004 Price+ € (6)
Table 4. Regression analysis results
Variables Coefficients Standard error  t- value Pr(> | t | )
Constant 5.388e-01 7.654e-02 7.039 5.29e-12 ***
Location 1.854e-01 1.922e-02 9.646 <2e-12%**
Hospitality 6.706e-01 1.995e-02 33.619 <2e-16***
Facilities 3.821e-03 2.380e-03 1.606 0.1088
Sanitation and 2.193e-01 2.071e-02 10.589 <2e-16***
cleanliness
Value of money -1.933e-01 1.954e-02 -9.938 <2e-16%**
Food -1.549e-01 1.439e-02 -1.076 0.2822
Price 5.004e-06 2.784e-06 1.797 0.0728
Adjusted R2 0.8459
F-statistics 477.8

Residual standard error: 0.1673 on 601 degree of freedom
Multiple R-squared: 0.8477, p- value < 2.2e-16

Normal Probability Plot
6 —
y =0.0143x+3.3092
R2=0.941
5 -
4 -
eh
=
=
=
5
&
2 -
1 -
T 0 T T T T . ]
-20 0 20 40 60 80 100 120
Sample Percentile

Figure 1. Normal probability plot of statistical analysis
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Figure 2. Stages for air transport passengers forecasting

6. Results, discussion and conclusion

This research focuses on hotel selection and estimation through a hybrid method
of Dominance rough set theory and regression analysis. This estimated model has
been analysed under uncertainty in which DRST is employed in acquiring the
information related to significant attributes of the hotel business. Furthermore, a
case study on real-life data of Indian hotels has been performed using the DRST
approach on the selected attributes.

The foremost suggestion resulting from this study are (i) Food, facilities,
Cleanliness, and hospitality are the most significant attributes for any hotel selection
as uncovered in decision rule and the expert's opinion based on customer
prioritization and feedback. (ii) Hotel management has been turn-up with a clear
picture of the hotel's criteria to improve performance according to the current
business market. This facilitates the hotel management system to make appropriate
decisions regarding the quality and services up-gradation of the hotel. (iii) It can be
said that the DRST is a knowledge-based decision-making system that can evaluate
the effective and appropriate attributes by the comparison of collected data with
secondary data obtained from tourism websites.

Hence, this research leads to a robust hybrid method, 'DRST-Regression’, which
confirms the accuracy and firmness of the decision making outcomes. It is a unique
approach contributed by this study because it gives rise to the most precise and
reliable outcomes without any statistical assumptions. Comparatively, DRST-
Regression is more preferable to the statistical method due to its dynamic and
advanced approach. Therefore, this study resulted in an empirical model that can be
preferred over the statistical model because it divulges the consequential decision
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rules are easy to understand as compared to statistical methods without any
distributional assumption.

The main limitations of the DRST are that the approximation sets (upper/lower)
depend only on the choice of attributes, which may be regarded as disadvantage,
since there may not be enough flexibility for some applications. In future, similar
case studies can be considered and analysed using rough sets and different machine
learning algorithms, including decision tree, random forest, support vector machine
and elastic net.
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