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ABSTRACT

In the digital era, the need for reliable and high-quality internet services has become critical for
business operations. PT Media Antar Nusa faces the challenge of selecting the most suitable Internet Service
Provider (ISP) from a wide range of options. This study aims to develop a Decision Support System (DSS)
using the Analytical Hierarchy Process (AHP) method to assist the company in making structured and objective
decisions. The research process includes identifying relevant criteria (price, speed, and connection stability),
building a hierarchical structure, performing pairwise comparisons, evaluating consistency, and determining
priority weights. Data were collected through literature studies, direct observation, and expert interviews. The
AHP method proved effective in selecting the optimal ISP alternative, with fiber optic dedicated services
achieving the highest priority scores across all criteria. The consistency ratio obtained was below the threshold
of 0.1, indicating valid and consistent decision-making. The developed DSS successfully provides transparent
and measurable recommendations to support PT Media Antar Nusa’s operational efficiency and strategic
decision-making regarding internet service selection.
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Introduction

In today's digital age, the need for reliable and high-quality internet services has become a vital aspect
in supporting the operational activities of various sectors, particularly within corporate environments. One such
company is PT Media Antar Nusa, which heavily relies on internet connectivity for the continuity of its
business operations. Faced with a variety of internet service providers (ISPs) offering diverse service
specifications, companies must undertake a careful and systematic selection process.

The selection of internet services does not depend on a single factor but involves various important
criteria such as access speed, connection stability, service cost, and customer support quality [1]. Decisions
made without a systematic approach may negatively impact the company's operational efficiency. Therefore,
a method is needed to assist in making decisions that are objective, structured, and data-driven.

One effective method for supporting multi-criteria decision-making is the Analytical Hierarchy Process
(AHP) [2]. AHP allows complex problems to be organized into a simple hierarchical structure, followed by
pairwise comparisons to determine the relative importance of criteria [3]. Previous research, such as that
conducted by Saputra and Nugraha [4], shows that the AHP method produces consistent decisions with a
consistency ratio of 0.0794, which is lower than the threshold of 0.1, making it valid and reliable in the context
of ISP selection.

In the context of PT Media Antar Nusa, the application of the AHP method is expected to assist in
selecting the ISP that best aligns with the company's needs and priorities. Through this approach, criteria such
as price, speed, and connection stability are systematically evaluated to produce rational and accountable
decisions. Thus, this study aims to develop a Decision Support System (DSS) based on the AHP method to
assist PT Media Antar Nusa in selecting the best internet service to support the company's operational
efficiency and effectiveness.

Research Methods
The research used a quantitative approach with a system development model based on a Decision

Support System (DSS) using the Analytical Hierarchy Process (AHP) method. The activity design began with
the identification of needs, determination of criteria and alternatives for internet services, development of a
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hierarchical structure, preparation of a pairwise comparison matrix, consistency analysis, calculation of priority
weights, and finally selection of the best alternative based on the highest score.

Determining Objectives and Criteria

The initial stage began with setting the main objective, which was to select the best ISP for the company.
Next, a number of relevant evaluative criteria that reflected the actual needs of the organization were
determined. Based on field conditions and a review of the literature, the criteria used included price, speed, and
internet connection stability. These three criteria were chosen because they were considered to have a
significant impact on the effectiveness of the internet services received by the company.

Hierarchical Structure Preparation

Once the criteria are determined, a decision hierarchy structure is built. This structure consists of two
main levels, namely: (1) the main objective at the top level and (2) ISP alternatives at the bottom level. This
hierarchical arrangement aims to visualize the relationship between elements and simplify the complexity of
the problem into a more structured form [5].

Pairwise Comparison and Weight Determination

The next step is to conduct a pairwise comparison between criteria and between alternatives for each
criterion. Comparisons are made based on the relative importance of each element using a preference scale
developed by Saaty. The results of this process are then mathematically processed to obtain the priority weight
(eigen vector) of each element, which reflects its relative contribution to the final goal.

Criterion Weight Calculation

The Analytical Hierarchy Process (AHP) method starts by creating a pairwise comparison matrix based
on the relative relevance or preference among criteria before calculating the criteria weights [6]. Saaty's
fundamental scale [7], which ranges from 1 to 9, is used in the assessment to describe the intensity of preference
between two elements. For example, if criterion C; is considered more important than C,, then the value of
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Each column in the matrix is then summed, and each element is then divided by the corresponding
column sum to complete the normalization process.
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The average value of each row in the normalization matrix is then calculated to determine the priority
weight for each criterion.
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The w; value is the weight of the i-th criterion which reflects its level of importance in the decision-
making process [8]. This weight can then be used in the alternative ranking process.

Consistency Evaluation

To ensure the reliability and validity of the comparison results, a consistency evaluation is carried out
through the calculation of the Consistency Ratio (CR). With Formula:
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The CR value obtained must be below the threshold of 0.1 (or 10%) for the comparison results to be
considered consistent [9]. If the CR value exceeds this limit, the comparison process needs to be reviewed to
correct the inconsistency.

Aggregation and Best Alternative Selection

The final stage is the process of aggregating the weights of the criteria and alternatives to produce a
total score for each alternative. The final score is obtained by summing up the multiplication results between
the criteria weights and alternative weights on each criterion [10]. The alternative with the highest score is
declared the best choice that best meets the predetermined criteria.

Results and Discussion

Preparation Of Pairwise Comparison Matrix

A pairwise comparison matrix was prepared based on a 1-9 preference scale as recommended by Saaty
[7]. This matrix is used to evaluate the relative importance between the predefined criteria, namely price, speed,

and connection stability. The preference scale can be seen in Table 1.

Table 1. Preference scale

Importance Intensity Description
1 Both elements are equally important
3 One element is slightly more important than the others
5 One element is more important than the other
7 One element is clearly more absolutely essential than the
other
9 One element is absolutely more important than the other
2,4,6,8 Values between two adjacent judgmental values

In this research, the pairwise comparison matrix was compiled based on the results of interviews with
experts and references to previous studies. Table 2 presents the pairwise comparison matrix for the three
criteria.

Table 2. Pairwise comparison matrix

Price  Speed Stability
Price  1.000 0.333  0.500
Speed 3.000 1.000 2.000
Stability 2.000 0.500  1.000

Normalization Of Pairwise Comparison Matrix

Normalization of the pairwise comparison matrix is one of the important stages in the Analytical
Hierarchy Process (AHP) method which is used to calculate the priority weight of each criterion that has been
compared in pairs. This process is done by dividing each element in the matrix column by the total number of
columns, resulting in a normalized matrix. The average value of each row in the normalized matrix is then used
as an estimate of the relative weight of each criterion. This stage is important to ensure that the comparison
results are consistent and can be used in rational and structured decision making. Previous research applied this
normalization process in the context of sustainable construction material selection in New Zealand, where the
criteria determined through expert surveys were normalized to obtain the priority weights used in the final
assessment [11].

Table 3 presents the normalization results of the criteria comparison matrix for internet service selection.

Table 3. Normalization of criterion weights

Price Speed Stability
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Price 0.167 0.182 0.143
Speed 0.500 0.545 0.571
Stability 0.333 0.273 0.286

After forming a pairwise comparison matrix between criteria, the next step in the Analytical Hierarchy
Process (AHP) method is to normalize the matrix. This normalization aims to equalize the value scale in each
column so that comparisons between criteria can be made objectively and proportionally. The normalization
table shown reflects the calculation results between the three criteria, namely Price, Speed, and Stability. The
values in the table are obtained by dividing each element in the initial matrix column by the total number of
each column. For example, the value of 0.500 located in the Speed row and Price column indicates that the
initial value of the comparison was divided by the total value in the Price column. Similarly, the other elements
follow a similar procedure. This process allows all the values in each column to become proportions that can
be compared equally. This stage is the basis for calculating the priority weight or eigenvector for each criterion,
which will then be used in determining the final ranking of the assessed alternatives. This normalization
procedure is very important for the transformation of matrix values to produce valid and consistent decision-
making results within the AHP framework [12].

Criteria Priority Weight Calculation

The calculation of criteria priority weights is a crucial stage in the Analytical Hierarchy Process (AHP)
method because it determines the relative importance of criteria in decision making. In the context of internet
service selection, these priority weights will reflect users' preferences on various aspects such as speed, price,
coverage area, and customer service. This process is done by comparing each criterion pairwise and calculating
the eigenvector value of the comparison matrix. This approach is in line with previous research that implements
AHP in a web-based decision support system for the selection of social assistance recipients, where the
determination of criteria weights becomes the basis in the final assessment of available alternatives [13].
Therefore, the application of this method allows the system to produce recommendations that are objective and
in accordance with the needs of internet service users.

After the assessment process and the calculation of priority values between criteria are carried out, the
next step is to compile the weight of the comparison results into a table to facilitate analysis and interpretation.
This criteria weight table illustrates the relative importance of each criterion to the main objective, namely the
selection of the best internet service. Each weight represents the contribution of related criteria in making the
final decision. The results of the calculation of criteria weights can be seen in the following table for each
category of criteria.

Table 4. Price criteria weighting for broadband alternatives

Wireless FO Broadband
FO Broadband Broadband Prepaid
FO Broadband 0.632 0.667 0.571
Wireless Broadband 0.211 0.222 0.286
FO Broadband 0.158 0.111 0.143

Prepaid

Based on Table 4, FO Broadband has the highest average weight (0.632, 0.667, 0.571), compared to
Wireless Broadband and FO Broadband Prepaid. This shows that in terms of price efficiency, FO Broadband
is prioritized.

AHP suggests that weights are obtained from pairwise comparisons which are then normalized and
averaged to obtain a priority score for each alternative [1].

Table 5. Speed criteria weighting for broadband alternatives

Wireless FO Broadband
FO Broadband Broadband Prepaid
FO Broadband 0.690 0.727 0.625
Wireless Broadband 0.172 0.182 0.250
FO Broadband 0.138 0.091 0.125

Prepaid

In Table 5, FO Broadband also dominates with weights (0.690, 0.727, 0.625). Wireless Broadband and
FO Broadband Prepaid lagged behind significantly, indicating that the connection speed of FO Broadband is
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considered superior by respondents. In AHP, high weights indicate strong preferences of respondents based on
perceived direct experience or technical evaluation.

Table 6. Stability criteria weights for broadband alternatives

Wireless FO Broadband
FO Broadband Broadband Prepaid
FO Broadband 0.690 0.727 0.625
Wireless Broadband 0.172 0.182 0.250
FO Broadband 0.138 0.091 0.125

Prepaid

Table 6 shows the same pattern as the speed: FO Broadband is the highest (0.690, 0.727, 0.625). This
means that connection stability is also a key strength of FO Broadband. The stability criterion is very important
to users as it is directly related to service consistency, as stated in the AHP hierarchy structure for ISPs.

Table 7. Weight of price criteria for dedicated alternative

FO Wireless P2P Fiber
Dedicated Dedicated Optic
FO Dedicated 0.632 0.667 0.571
Wireless
Dedicated 0.211 0.222 0.286
P2P Fiber Optic 0.158 0.111 0.143

FO Dedicated shows the highest weights in Table 7 (0.632, 0.667, 0.571), indicating that in terms of
cost, this service is preferred over Wireless Dedicated and P2P Fiber Optic. These weights were obtained from
the pairwise comparison matrix, which was evaluated for consistency using a CR < 0.1 as required in AHP.

Table 8. Weight of speed criteria for dedicated alternative

FO Wireless P2P Fiber
Dedicated Dedicated Optic
FO Dedicated 0.652 0.667 0.625
Wireless
Dedicated 0.217 0.222 0.250
P2P Fiber Optic 0.130 0.111 0.125

FO Dedicated remains superior (0.652, 0.667, 0.625) to the other two alternatives (Table 8). This
confirms that overall, dedicated fiber optic-based services offer the highest speeds. Consumer decisions are
strongly influenced by the quality of internet services, especially in terms of speed, which is one of the main
criteria in ISP AHP research.

Table 9. Stability criteria weight for dedicated alternative

FO Wireless P2P Fiber
Dedicated Dedicated Optic
FO Dedicated 0.545 0.600 0.500
Wireless
Dedicated 0.182 0.200 0.250
P2P Fiber Optic 0.273 0.200 0.250

In Table 9, FO Dedicated also achieved the highest weights in the stability criteria (0.545, 0.600, 0.500).
This shows that in addition to price and speed, FO Dedicated also excels in maintaining a stable connection.
Data consistency was tested using eigenvalues and consistency ratios (CR), which, if valid (< 0.1), indicate
valid decision-making results.

These findings reinforce the relevance of the AHP method as an effective approach in multi-criteria
decision-making, especially in the information technology sector such as internet service selection. This is in
line with the study by Barac et al [14], who applied AHP to evaluate noise levels in tractor operators based on
operational parameters such as speed, tire pressure, and surface type. In the study, AHP was used to categorize
working conditions into “smooth” and “rough” categories to simplify the assessment and simplify the
complexity of subjective data.
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Furthermore, the use of consistency ratio (CR) in this study reflects the importance of validating the
data obtained from respondents. As was done in Bara¢ et al.'s study, where each measure was analyzed by
ANOVA and coefficient of determination (R?) to ensure the validity of the AHP clustering results, this study
also applied a similar approach through CR evaluation to ensure consistency in user preferences.

Matrix Consistency Evaluation

Evaluation of matrix consistency is an important stage in the Analytic Hierarchy Process (AHP) which
aims to ensure the logical coherence of the assessments given by respondents in pairwise comparisons. This
shows that the assessments given by participants are consistent and can be used to produce reliable criteria
weights in this multicriteria decision-making process [15].

Table 9. Consistency value of criterion matrix

Index Ratio

Consistency Consistency
Price 0.013 0.022
Speed 0.003 0.005
Stability 0.003 0.005

Based on Table 10, the Consistency Index (CI) and Consistency Ratio (CR) values for each criterion
are obtained as follows: Price has a CI of 0.013 and CR of 0.022, Speed has a CI of 0.003 and CR of 0.005,
and Stability has a CI of 0.003 and CR of 0.005. Since the CR values for all criteria are below 0.1, it can be
concluded that the pairwise comparison matrix is within acceptable consistency limits. Thus, the assessment
carried out can be considered consistent and valid for use in the decision-making process.

Conclusion

The conclusion of this research shows that the use of the AHP (Analytic Hierarchy Process) method in
the internet service selection process can assist users in determining the optimal choice of internet services
according to certain criteria. The implementation of the AHP method allows the evaluation of various internet
service alternatives based on several key criteria, such as speed, price, connection stability, and customer
service support. The results of the analysis show that the criteria weights obtained can be used to prioritize
internet service options that best suit the needs of users. This method is also effective in overcoming the
complexity of multi-criteria decisions, so it can be an applicable solution to support systematic data-based
decision making.
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