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Abstract

In today's digitally connected and globally interconnected corporate world, the assessment of
International Corporate Administration in E-commerce is of the utmost importance. To help with
the evaluation of such a program, this paper summarizes important topics. The evaluation covers
a wide range of topics, such as strategies for entering and selecting markets, digital marketing for
acquiring customers, logistics and supply chain management, payment, and security systems,
customer experience and retention, data analytics for measuring performance, communication
across cultures, and continuous learning. When considering an International Business
Administration program in E-commerce, prospective students should take these factors into
account. This will help them make informed decisions and ensure that they gain the knowledge
and skills needed to succeed in the complex world of international e-commerce and make a positive
impact on global businesses. So, we proposed a single-valued neutrosophic framework for dealing
with uncertain information in the evaluation process. We used multi-criteria decision-making
methods named the AHP and WSM methods. The AHP method is used to compute the weights of
criteria. The WSM method is used to rank the alternatives. We used 15 criteria and 10 strategies
in this study. We performed a sensitivity analysis to show the stability of the results.

Keywords: Single Valued Neutrosophic Sets; International Business Administration; E-Commerce;
Strategies; AHP Method; WSM Method.

1. Introduction

The ever-changing subject of international business administration in e-commerce integrates the
tenets of traditional international company management with the complexities of online trade.
Companies are looking beyond local markets to take advantage of the enormous opportunities
presented by global e-commerce as a result of the world's growing interconnection and digitization.
Because of this, there is a need for experts in the field of e-commerce who also have a solid grasp
of global business tactics[1,2].

Students majoring in International Business Administration with a concentration in E-commerce
learn to deal with the challenges of doing business online on a worldwide basis. Digital marketing
tactics, supply chain management, payment and security systems, analytics, customer experience
optimization, cross-border legal and regulatory issues, and market research and selection are all
part of the extensive study that is required[3,4].

Professionals who can see possibilities in global markets, create solid plans for online sales, and
deal with the inevitable problems that arise from doing business across borders are in great demand
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in today's fast-paced, cutthroat business environment. If a company wants to expand, gain market
share, and solidify its position on the international stage, it needs these experts[3,5].

International business administration with a focus on e-commerce provides students with a well-
rounded education in both traditional company management and innovative approaches to online
sales and marketing. Because of this, they will be prepared to take advantage of the possibilities
and overcome the obstacles that come with international e-commerce[6,7].

Career opportunities in international business administration with a focus on electronic commerce
are also quite promising. A wide variety of positions are available to graduates, such as executives
in company development, supply chain management, digital marketing, e-commerce management,
and worldwide market analysis. They have a lot of options for where to work, from software and
logistics firms to consumer goods stores, or they may start their international e-commerce
businesses[8-10].

People who are enthusiastic about integrating their knowledge of global business with the rapidly

developing field of Internet commerce will find an ideal fit with the International Business
Administration in E-commerce programed. As a result of their extensive training in e-commerce
best practices and strong academic background in business administration, individuals working in
this area are well-positioned to succeed in today's interconnected world[10,11]. The evolution of
international business administration in E-Commerce is a multi-criteria decision-making model
(MCDM)[12,13].

Uncertainty, imprecision, inconsistency, and vagueness are given a fresh perspective in Florantin
Smarandache's neutrosophic sets, which build upon the intuitionistic fuzzy sets (IFSs) proposed
by Atanassov. Smarandache described a neutrosophic set as having three elements—truth
membership, indeterminacy membership, and falsity membership—and added the degree of
indeterminacy/neutrality as a distinct, separate component of fuzzy sets. Neutrosophic sets may
improve decision-making because the indeterminacy parameter allows for a more precise
formulation of membership functions[14-17]. However, a neutrosophic set presents greater
challenges in practical scientific and technical contexts[18-19].

To differentiate between absolute truth and relative truth, absolute falsity and relative falsehood in
logic, absolute membership and relative membership, absolute non-membership, relative non-
membership, and so on[20-26], neutrosophic logic is a great tool. The requirement that the total of
a membership function's components for a given event not exceed 1 is not satisfied when
neutrosophic sets are favored. The total may go as high as three if those parts are unrelated.

2. Related work

In this section, we introduce some related studies in the single-valued neutrosophic set with the
AHP method and the WSM method. Naderi et al. [27] proposed an adaptive candidate rely set
based on the SVN-AHP method. They used the AHP method to compute the criteria weights. They
proposed a model for adaption in vehicular networks. Karasan et al. [28] proposed a decision-
making model for the design of a car seat. They integrated the neutrosophic set with the AHP
method. The neutrosophic AHP was used for computing the weights of customers’ requirements.
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Gulum et al. [29]proposed a neutrosophic framework for post-earthquake fire risk evaluation. They
proposed a neutrosophic AHP and neutrosophic TOPSIS for this evaluation. The neutrosophic
AHP was used to compute the weights of criteria for post-earthquake fire risk problems. Kavus et
al. [30] proposed a three-level framework for assessing airline service quality. They proposed a
neutrosophic framework for overcoming the uncertainty of information. They used the
neutrosophic AHP in their evaluation. They used the neutrosophic AHP for computing the criteria
weights and sub-criteria. Fatih Yigit [31] proposed a decision-making model for human resource
decisions. He used the neutrosophic set in his process. He has used the neutrosophic AHP method.
The neutrosophic AHP method was used to compute the weights of the criteria.

3. Single Valued Neutrosophic Framework

In this section, we introduce the mathematical equation based on operations of the single values
neutrosophic numbers (SVNNs) and we introduce the SVN-AHP and the SVN-WSM. The SVN-
AHP method is used to compute the weights of criteria[32-33]. The SVN-WSM is used to rank
the strategies of IBA in the E-Commerce field as shown in Figure 1.

3.1 Single Valued Neutrosophic Sets
In this part, we introduce some mathematical operations of SVNSs.

The SVNSs can be defined by three membership degrees such as truth, indeterminacy, and falsity
degrees as:

NS = {Ays(x), Bys(x), Cys(x)} 1)
0 < Ays(x) + Bys(x) + Cys(x) < 3 (2)

Let Vi = (AN51 (x), BN51 (x), CN51 (x)) and YV, = (ANSZ (x)lBNSZ (X), CN53 (X)) be two
neutrosophic numbers and the operation can be computed as:

y1 Uy, = (max{Ays, (x), Ays, (x)}, min{Bys, (x), Bys, (x)}, min{Cys, (x), Cys,()}) ©)
1Ny, = (min{Ays, (), Ays, (0}, max{Bys, (x), Bys, ()}, max{Cys, (), Cys, (x)}) 4)
¥§ = (Cws, (0,1 = Bys, (1), Ays, () (5)
Y1 © ;= (Aws, () + Ans, (), A, (1) Ays, (1), Bys, (¥)Bys, (1), Cys, (2 Cys, (1)) (6)

NnQy;, = (Awsl (x)Ays, (x), Bys, (x) + Bys, (x) — Bys, (x)Bys, (x), Cys, (x) + Cys, (x) —
Cns, () Cs, (1)) (7)
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Figure 1. The steps of the single-valued neutrosophic model.
3.2 SVN-AHP Method
In this part, we introduce the steps of the SVN-AHP method to compute the criteria weights.
Step 1. Determine the single-valued neutrosophic scale.
Step 2. Determine the goal, criteria, and alternatives.
Step 3. Build the pairwise comparison matrix

The pairwise comparison matrix is built based on the single-valued neutrosophic numbers. This
matrix is changed to the crisp valued as:

X110 X1n
Xij = : . : (8)
Xn1 °° Xan
Step 4. Compute the normalized matrix
The normalized pairwise matrix is computed by dividing the value in the pairwise matrix into a
sum of each column as:
xi]-

Rij =%
j=1

(9)

Xj
Where j refers to the number of criteriaand j = 1,2, ...n
Step 5. Compute the mean of every row to compute the weights of the criteria.

Step 6. Test the consistency ratio (CR)

crR=2 (10)

RI

Where CI refers to the consistency index and RI refers to the random index.
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3.3 SVN-WSM Method
In this part, we introduce the steps of the SVN-WSM. The weighted sum method is used to
compute the weights of criteria. The steps of the SVN-WSM are introduced as:

Step 7. Build the decision matrix

Z11 7 Z1n
Zij = : ‘. : (11)
Zm1 " Zmn

Step 8. Normalize the decision matrix

E; ==Y (12)

ij ™z
Step 9. Compute the weighted normalized decision matrix

Then we rank the strategies of IBA based on the largest value in the sum of each row of the
weighted normalized decision matrix.

s Y
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Figure 2. The goal, criteria, and alternatives in this study.

4. Results

In this part, we introduce the results of the applied proposed model and we discuss it by the criteria
weights of the rank of alternatives.

Step 1. We identify the scale of the SVNSs.

Step 2. We identify the set of criteria and alternatives to rank and analyze the strategies of IBA in
the E-Commerce sector as shown in Figure 2.
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trix between criteria by Eqg. (8).

Irwise comparison ma

Step 3. Build the pa

Step 4. Compute the normalized matrix by Eq. (9) see Table 1.

1X.

tr

Irwise comparison ma

Table 1. The normalized pa
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Figure 3. The criteria weights of international business administrations in E-Commerce.
Step 5. Compute the mean of every row to compute the weights of criteria as shown in Figure 3.

Step 6. Test the consistency ratio (CR). The CR is less than 0.1. This indicates the pairwise
comparison is consistent.

3.3 SVN-WSM Method Results
Step 7. Build the decision matrix by Eq. (11).
Step 8. Normalize the decision matrix by Eq. (12) see Table 2.
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Table 3. The weighted normalized decision matrix.

Step 9. Compute the weighted normalized decision matrix by Eq. (13) see Table 3. The rank of

strategies is shown in Figure 4.
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Figure 4. The ranking of strategies in international business administration in E-Commerce.

We applied the single-valued neutrosophic set framework for ranking and analyzing the strategies
of international business administrations in E-Commerce. We applied to MCDM method named
AHP and WSM method. We let the experts evaluate the criteria by building the pairwise
comparison matrix between the criteria. We used 15 criteria and 10 alternatives in this study. The
criteria and alternatives are collected based on the literature review and opinions of experts who
have experience of more than 10 years in international business administration. The SVN-AHP is
used to compute the criteria weights. The results show the ECI115 (Global Market Understanding)
is the best criterion followed by ECI13 (Ethical and Sustainable E-commerce Practices) and EC114
(Industry Reputation and Alumni Network) and the least weight is ECI2 (International Business
and Legal Frameworks).

Then we applied the WSM method to the 15 criteria and 10 alternatives by building the decision
matrix. Then we rank the strategies by the WSM method. The results show that IES2 (Market
Selection and Entry Strategy) is the best strategy, followed by IES8 (Cultural Intelligence), and
IES4 (Supply Chain and Logistics Management), and the lowest strategy is IES10 (Stay Updated
with E-commerce Trends).

5. Sensitivity Analysis

We change the weights of the criteria and then rank the alternatives with the WSM method under
different cases to show the stability of the results. We change the weights of criteria by 15 cases
as shown in Figure 5. We put one criterion with 0.07 weight and all weights are equal. We show
the rank of alternatives under different cases is stable as shown in Figure 5.
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6. Conclusions

The evaluation of International Business Administration in E-commerce is essential for individuals
seeking a comprehensive education in the field. By considering market selection and entry
strategies, digital marketing techniques, supply chain management, customer experience
optimization, and other relevant factors, students can assess the program's suitability for their
career goals. The integration of specialized e-commerce knowledge with international business
principles equips graduates with the skills required to excel in the global e-commerce landscape.
Moreover, the continuous learning mindset, cross-cultural understanding, and adaptation to
emerging trends ensure that professionals remain competitive and contribute to the growth of
businesses operating in the digital realm. Evaluating International Business Administration in E-
commerce empowers students to make informed decisions and embark on a rewarding career path
in this dynamic and rapidly evolving field.

We proposed a single-valued framework with the MCDM method to analyze the strategies in the
international business administration in E-Commerce. The single-valued neutrosophic was used to
deal with vague information. The two MCDM methods used in this study are the AHP and WSM
methods. The SVN-AHP was used to compute the weights of the criteria. Then the SVN-WSM
was used to rank the strategies. We used the 15 criteria and 10 strategies.
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