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Abstract— In today’s world of diverse computer systems
being manufactured to solve various problems, numerous
distinct features designed to handle specific tasks are also
being introduced. This has made it progressively difficult
for users and prospective buyers to correctly identify and
decide on the most optimal computer to use and buy. This
paper presents a web-based multi-criteria decision-making
model for ranking computer brands using the Weighted
Sum Model (WSM). The computer brands considered in
this research work are HP, Dell, and Acer, and the
hardware specifications considered are Cost, Processor,
Graphics Card, RAM Capacity, Storage Capacity, Screen
Resolution, Battery Life, Support/Warranty, Security
Features, and Connectivity. The computer brands were
evaluated based on three intended uses: Gaming,
Education, and Remote work. Fifty users completed the
web-based survey, and each user was required to register
their account and log into the developed web-based system.
The users were asked to select their preferences based on a
5-point scale. Their responses formed the basis for
evaluating the criteria weights and the computer brands
for their different intended uses. The results showed that
the Dell model was the best gaming laptop to purchase,
with a weighted sum of 0.389, followed by HP (0.329)
and Acer (0.28). The best laptop for education was HP,
with a weighted sum of 0.396, followed by Dell (0.297), also
tied with Acer (0.297). The best for Remote Work was Acer,
whose weighted sum was 0.357, followed by HP (0.336) and
Dell (0.297). This research demonstrates the effectiveness
of the weighted sum model in providing personalized
computer brand rankings based on hardware
specifications for different intended uses.

Keywords: multi-criteria decision making; weighted sum
model; computer brands, hardware specifications;
intended uses.

I. INTRODUCTION

Many organizations and individuals find it
challenging and strenuous to acquire the right
computer to support their business objectives and
goals. They either purchase systems that are
insufficient to perform their daily tasks or systems

that are overkill, which cost the organization (both in
acquisition and maintenance) more than necessary to
achieve the desired objectives. Decision-making
becomes more challenging in circumstances where it
is grounded on multiple criteria [1].

Multi-criteria decision-making techniques can analyze
multiple conflicting criteria to make a more
appropriate decision [2]. There are several MCDM
problems and methods classifications, but the
significant difference is how a solution is obtained,
which might be either implicit or explicit. The
Weighted Sum Model (WSM) is an example of the
MCDM method [3], whose implementation is
relatively easy and very simple and can result in better
decision-making [4].

MCDM methods have widely been used in analyzing
multi-criteria problems. [3] Use the Weight Sum
Model to rank Special Allocation Fund recipients in
the Provincial Education Office of North Sumatra. The
researchers established the fact that weighted sum aids
better decision-making. [5] adopted the application of
Entropy and TOPSIS to assist customers in deciding
the best mobile phone to purchase. [6] evaluated the
consumer decision-making process in selecting the
best laptop. They used the Analytical Hierarchy
Process (AHP) to compare each computer based on
different criteria. The result showed that hardware
specification was the most important criterion,
followed by the core technical features factor, value-
added features factor, price and payment condition,
and physical appearance factor.

[7] investigated how the various computer models,
having different combinations of RAM, hard disk
capacity, processor type, and screen size available
from different brands, meet customer requirements.
Through a market survey, they analyzed five different
models of desktop computers available. They selected
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the best model by applying a hybrid MCDM
methodology, namely the Analytic Hierarchy Process
and Technique for Order of Preferences by Similarity
to the Ideal Solution. [8] presented the hardware
architectures of typical Internet of Things (loT)
devices and summed up many low-power techniques
that make them appealing for large-scale applications.
Most previous research uses questionnaires, oral
interviews, market surveys, and user experiences to
gather their datasets.

This research, therefore, aims to identify and rank
hardware specifications and computer brands based
on their intended uses, namely gaming, education,
and remote work. Design a web-based multi-criteria
decision-making system for ranking hardware
specifications and computer brands using a weighted
sum model. Implement the designed model in a web-
enabled environment. This will provide baseline
information to end-users and also help increase the
likelihood of making good decisions about computer
specifications and brands based on their intended uses.

Il. RESEARCH METHODOLOGY

This research identified and assessed the relevant
hardware specifications for selecting computer brands
for various intended uses. The datasets used in this
research were obtained from tech review sites
(TechRadar, CNET, Intel, and PCMag). These review
sites also provided information on the top three most
popular laptop brands used in this research work as
case studies. The architecture of the web-based multi-
criteria decision-making system for ranking computer
brands is shown in Figure 1. It consists of four
modules: the user interface, the result display, the
weighted sum computation, and the database. Visual
Studio Code (VSC) was used as the primary
development environment, and ReactJS was used to
implement the front end and the result display module.
The functionality of the weighted sum computation
module is based on the weighted sum model, which is
employed to rank the hardware criteria and computer
brands in order of priority based on their intended uses.
In contrast, Node.js was used to implement the back-
end framework. The datasets were stored in a
Microsoft Excel file, and a function was passed on
node.js to retrieve the datasets from the Excel file.

- Result Displaying Module

User Interface Module User Input Module

Weighted Sum Computation Module

Figure 1: Web-Based Multi-Criteria Decision-
Making System Architecture

A. WEIGHTED SUM MODEL

The weighted sum model (WSM) divides the multi-
criteria  decision-making problem for ranking
hardware specifications and computer brands into two
sub-sections. The first section explains the steps in
ranking hardware specifications, and the second sub-
section describes the stepsin ranking computer

brands.
)] Rank Criteria
The steps involved in ranking the hardware

specifications are represented in Figure 2.

C .0

[ Aggregate Criteria
I a
dentify Criteria ~ Weights
Identify Intended Uses formalize Criteria
/ Weights
! !
Assign Criteria Weights | Rank Criteria

7

Figure 2: Flow Chart for Rating Criteria

a) Identify Criteria

The criteria considered in this research are the
computer's hardware specifications. The criteria are
Budget, Processor, Graphics Card, RAM Capacity,
Storage Capacity, Screen Resolution, Battery Life,
Support/Warranty, Security Features, and
Network/Connectivity, and they are denoted Ci, C,
Cs, ..., Ci. Table 1 shows the criteria and their
descriptions.

Table 1: Criteria and their description

Criteria C; Description
Ci Budget
C. Processor
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Cs Graphics Card

Cs RAM Capacity

Cs Storage Capacity
Cs Screen Resolution
Cy Battery Life

Cs Support/Warranty
Co Security Features
Cuo Network/Connectivity

b) Identify Intended Uses

This research considered three intended uses of
computers, gaming, education, and remote work, as
case studies for weighting the criteria.

C) Assign Criteria Weights

The performance scores obtained from the tech review
sites were presented to the 50 users in this phase. They
were told to provide their preferences by assigning
weights to each criterion for each intended use
(gaming, education, and remote work). The users
assign weights to the criteria based on a 5-point scale
where one represents indifferent; two represents
somewhat essential, three represents important, four
represents very important, and five means extremely
important. Table 2 shows the criteria and their
performance scores.

Table 2: Criteria and their Performance Scores

Performance Scores a;

Criteria inti Somewhat Very Extremely
Description i ) "y
G P lodiffeent | poportt | PP | oo | Imporant
1 2 3 4 g
¥250,005- | M130,003- ¥80,003- -
C Budget 330,005 or more 350,000 250,000 =150.000 80,000 or less
[&] Processor Low-end Mid-range Standard High-end State-of-the-art
G Graphics Card Low-end Mid-range Standard High-end State-of-the-art
C RAM Capacity 2GB 4GB 8GB 16GB 32GB
. 120GB- |256GB-311| 3512GB- 1024 GB or
Cs | Stormge Capacity | 18GBorLess | oo P 1035 6B o
B 900p 1080p | 1440por 2k -
280x72
| Sereen Resotution | PUBBI0 1 conong | 920x1080 | sgosan | K CHOCIE0
pixels) N pixels)
pixels) piels) pixels)
Cr Battery Life Shoursorless | 6-Thours | 7-8hours 9-10hours | 11 hours or more
. - § . ) 1-year D-year J-year 4 or more years
G| SwportWamanyy | NoWamanty | wowr | Warony | Wermaaty | of Warmaney
Mildly | Moderately i
Cs | SeowityFeatwes | NotEffeetie | o) | R Effetive | Highly Effective
(| NeworklComect |y coeed | FaisSpeed | U | HighSpees | Instant Speed

ity Speed

The user-assigned weights for each criterion were
transformed into decision matrices using Equation (1)

-(3).

Let
E={E}LVi€e{l, .., n} @))
where E; denotes the users

c={C}vie({l.,6n} 2
where C; denotes the hardware specification.

¢ E, E, .. E,

C Wl WI e WI
D={D}= 7 (w2 w2 . wa| (3)

Cn Wn Wn Wn

where D; denotes the decision matrix for user-
assigned criteria weights and w; denotes the criteria
weightsV i € {1,...,n}.

d) Aggregate Criteria Weights

After that, the decision matrices containing the user-
assigned weights were aggregated for each intended
use using the [8] method, as shown in Equation (4).

n ljﬂ
¥, = (D!-))
; (H @

where 7; is the aggregate of decision matrices and n is
the total number of users.

e) Normalize Criteria Weights

The aggregated weighted values for each intended use
were normalized to a standard scale. This research
adopted the normalized eigenvector, which divides the
aggregated weight in each cell by its respective
column total, as shown in Equation (5).

=3 5)
where «; is the normalized eigenvector, 1] is the
aggregated weights and B is the column total.

f) Rank Criteria

In this step, the hardware specifications based on their
aggregated weights were ranked from highest to
lowest.

I1) Rank Alternatives
Figure 3 shows the steps involved in ranking computer
brands.

v
Normalize Suitability

Identify Alternatives
y / Scores

Y ¥

Identify Intended Uses Calculate Weighted Value

v v
Assign Suitability Scores Calculate Weighted Sum
v : L]
Aggregate Suitability
Scores

Rank Alternatives
Y

Figure 3: Flow Chart for Ranking Alternatives
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a) ldentify Alternatives

The computer brands considered in this research are
HP, Dell, and Acer, and they are denoted by A, Ay,
and Az, as shown in Table 3.

Table 3: Alternatives.

Alternatives Aj Description
Ay HP
Ay Dell
Az Acer

b) Identify Intended Uses
Gaming, education, and remote were the intended uses
in this research.

c) Assign Suitability Scores

In this phase, each user was required to provide their
suitability preferences by assigning scores to each
computer brand for each intended use (gaming,
education, and remote work). The users assign scores
to the computer brands based on a 5-point scale: 1 is
not suitable, 2 represents somewhat suitable, 3
represents suitable, 4 represents very appropriate, and
5 represents highly suitable. The user-assigned scores
for alternatives were then transformed into decision
matrices, as shown in Equations (6) and (7).

Let

A={A},Vie€E{l, ., n} (6)

where A; denotes the alternatives

4 E, E, .. E
A1 w; W o W
Peb= e v
An Wn Wn Wn

™)

whereD; denotes the decision matrix for user-assigned
weights, w; denotes the suitability score of the
Alternative 4;, and E; denotes the users.

d) Aggregate Suitability Scores

After that, the decision matrices containing all the
user-assigned suitability scores for each intended use
were aggregated using the [9] method, as shown in
Equation (4).

e) Normalize Suitability Scores

The aggregated suitability scores for each intended use
were normalized. This research adopted the
normalized eigenvector, which divides the elements in
each cell by their respective column total, as shown in
Equation (5).

f) Calculate Weighted Value

Equation (8) denotes the weighted value (W;). It is
calculated by multiplying the normalized criteria
weights a; Vi {1, ..., n} by the normalized suitability
scoresy; Vi€ {l,...,n}.

Wi =a; Xy; (8)
where «; is the normalized criteria weight, y; is the
normalized suitability scores, and W; is the weighted
value.

g) Calculate the Weighted Sum
The weighted sum is calculated by summing the
values expressed in Equation (9).

AiWSM—score — Ln=1VVi (9)

WSM-—score
A;

where is the weighted sum, andW; is the

weighted value

h) Rank Alternatives

Each user’s laptop model (alternative) is ranked from
highest to lowest in this step.

1. RESULTS AND DISCUSSION

Figures 4 and 5 show that each user must register an
account and log in through the user interface.

Create new account

Full Name:
Username:
Email
Password:

Occupation (Optional).

Figure 4: User Registration Page

Log in to existing account

Username

Password

[J Remember Me

Figure 5: Login Page
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Figure 6 shows the web-based platform page where
users input their preferences for hardware
specifications based on the 5-point scale for gaming
use. In this research, 50 users evaluated the hardware
specifications for each intended use.

Computer Use Survey

Criteria Weights for Gaming

#350,005 or mare ~
Budget:

Processor:

Graphics Card:

2.00 GB ~
RAM Capacity:

) 128 GB or Less ~
Storage Capacity:

128 GB or Less.

129 GB - 255 GB

256 GB - 511 GB

Screen Resolution:

Graphics Card Cs

RAM Capacity C4
Storage Capacity Cs
Screen Resolution Cg
Battery Life C;
Support/Warranty Cg
Security Features Cq
Network Connectivity Cio

QWIN L[NNI
GNP NW AW
QRN W[N]

AINININ[WwWwlO|Ww

BINININD[WIN WS

Table 7 shows the aggregate of user-assigned criteria
weights by all 50 users for each intended.

Table 7: Aggregated Criteria Weights for Each
Intended Use

Battery Life: E;"if‘?zz’;:ui‘jggﬁ i ¥ for ¥ for ﬁ for
. e . . Criteria C; G - Ed ' i Remote
Figure 6: Criteria Weight Assignment Page aming ucation Work
Budget C, 1.6 4.0 2.6
According to (c) in sub-section I, the users assigned Processor C, 4.2 26 32
weights to the criteria for each intended use. Tables 4- Graphics Card Cs 48 18 2.8
. . RAM i 4, . 42
6 show the responses obtained from five users for each Capacity Cs 0 30
intended use Storage Capacity Cs 34 3.8 2.8
' Screen Resolution Cs 4.2 2.4 2.4
Table 4 Assi d Criteria Weights for Gami Battery Life C; 14 2.8 2.0
able 4: Assigned Criteria Weights for Gaming SupportWarranty Cs 0 >3 8
o Users E; Security Features Co 1.4 1.4 2.0
Criteria C; —
E, E, | E5 | E, | Eg Network Connectivity 26 24 46
Budget C; t (]2 ]1)3 gm| Total B 292 26.4 284
Processor C, 4 3 5 5 4 olumn Fota - - .
Graphics Card C3 5 5 5 5 4 ) o )
RAM Capacity C, 4 4 | 3 |5 | 4 Table 9 shows the normalized criteria weights.
Storage Capacity Cs 3 2 | 4|35 Calculated using the formula in Equation (5).
Screen Resolution Cg 5 4 5 4 3
Battery Life C; 2 11211 Table 8: Normalized Aggregated Criteria Weights for
Suppqrt/Warranty Cs 1 2 1 1 3 each Intended Use
Security Features Cqy 2 1 1 2 1
Network Connectivit a; for a; for a; for
c Y1 2 | 32|33 Criteria C; ot o | ateation | Remote
10 4 Work
Budget C, 0.05 0.15 0.09
Table 5: Assigned Criteria Weights for Education Processor C, 0.14 0.10 0.11
o Users E; Graphics Card Cs 0.16 0.07 0.10
Criteria C; -
E, E, | E; | E, | Es RAM Capacity C4 0.14 0.11 0.15
Budget C; 3 4 4 5 4 Storage Capacity Cs 0.12 0.14 0.10
Processor C, 2 3 2 2 4 Screen Resolution Ce 0.14 0.09 0.08
Graphics Card Cs3 2 1 2 2 2 Battery Life C; 0.05 0.11 0.07
RAM Capacity C4 3 2 4 3 3 Support/Warranty Cg 0.05 0.08 0.06
Storage Capacity Cs 5 3 4 3 4 Security Features Co 0.05 0.05 0.07
Screen Resolution Cs 3 1 [ 3] 213 Network Connectivity 0.09 0.09 0.16
Battery Life C; 3 | 3| 2|2 a Cio
Support/Warranty Cg 2 1 1 3 4
Security Features Co 2 2 1 1 1 The normalized weights were then used to rank the
Network Connectivity 5 31 a 1|2 hardware specifications for each intended use, as
Cuo shown in Tables 9-11.

Table 6: Assigned Criteria Weights for Remote Work

Users E;
Criteria C;
tenat E, | E, | E; | E, | Es
Budget C; 2 3 2 2 4
Processor C, 3 3 3 2 5

Table 9: Ranked Specifications for Gaming

Criteria C; Weights Ranking

Graphics Card 0.16 1
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Processor 0.14 2
RAM Capacity 0.14 3
Screen Resolution 0.14 4
Storage Capacity 0.12 5
Network/Connectivity 0.09 6
Budget 0.05 7
Support/Warranty 0.05 8
Battery Life 0.05 9
Security Features 0.05 10

Table 10: Ranked Specifications for Education

Criteria C; Weights Ranking
Budget 0.15 1
Storage Capacity 0.14 2
RAM Capacity 0.11 3
Battery Life 0.11 4
Processor 0.10 5
Screen Resolution 0.09 6
Network/Connectivity 0.09 7
Support/Warranty 0.08 8
Graphics Card 0.07 9
Security Features 0.05 10

Table 11: Ranked Specifications for Remote Work

Criteria C; Weights Ranking
Network/Connectivity 0.16 1
RAM Capacity 0.15 2
Processor 0.11 3
Graphics Card 0.10 4
Storage Capacity 0.10 5
Budget 0.09 6
Screen Resolution 0.08 7
Battery Life 0.07 8
Security Features 0.07 9
Support/Warranty 0.06 10

Figure 7 shows the page where users input their
suitability scores for each alternative, considering
gaming as the intended use using the 5-point scale. In
this research, 50 users scored the computer brands
based on their suitability for use on the web-based
platform.

Computer Use Survey

Brand Suitability Scores for Gaming

Somewhal Suitable v

HP:

ramely Sutable v

Dell:

[ very Sutatle J

Acer:

Figure 7: User Usability Page for Alternatives

Tables 12-14 show the suitability scores of five users
for each intended use.

1IJIRT 169101

Table 12: Suitability Scores of Computer Brands for
Gaming Use

Decision Matrix of Performance Scores ((a;;)
Alternatives Users (€)
(A) '
E: E, Es E4 Es
HP (A1) 2 3 2 3 2
Dell (A7) 3 5 5 4 5
Acer (As) 2 4 3 3

Table 13: Suitability Scores of Computer Brands for
Education Use

. Decision Matrix of Performance Scores (ajj)
Alternatives
A) Users (Ej)
E: E, Es E4 Es
HP (A1) 5 4 3 5 4
Dell (A,) 2 2 5 4 3
Acer (As) 3 4 2 3 4

Table 14: Decision Matrix of Suitability Scores of
Computer Brands for Remote Work Use

. Decision Matrix of Performance Scores a;;
Alternatives
Users (E;)
()

E: E, Es E, Es

HP (A) 5 2 3 5 4
Dell (A7) 2 3 5 4 3
Acer (A3) 3 5 5 3 4

Table 15 shows the aggregate suitability scores
assigned by all 50 users for each intended use. The
aggregation is calculated using the formula in
Equation (4).

Table 15: Aggregated Suitability Scores for Each
Intended Use

Alternatives 7, for 7, for Rgr:%:e
(A) Gaming Education Work
HP (A1) 38 4.2 3.8
Dell (A7) 4.4 3.2 34
Acer (As;) 3.2 3.2 4.0

Table 16 shows the normalized suitability scores
computed using the formula in Equation (8).

Table 16: Normalized Aggregated Suitability Scores
for each Intended Use

Alternatives y; for y; for y; for Remote
(A) Gaming | Education Work
HP (A1) 0.33 0.40 0.34
Dell (Ay) 0.39 0.30 0.30
Acer (As) 0.28 0.30 0.36

Tables 17-19 show the weighted values for gaming,
education, and remote work uses. The weighted values
were obtained by multiplying the normalized values of
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the criteria weights in Table 9 by the normalized
suitability scores in Table 16.

Table 17: Weighted Values for Gaming Use

Alternatives Weighted Values Weighted
A Ci | G| G| G| G| Co| C |G| C|Cu| Sums
P 0.031 | 0,037 | 0.034 | 0.051 | 0.034 | 0.007 | 0024 | 04020 ] 0024 | 0054 | 0336
Dell 0.027 | 0.033 | 0.030 | 0.045 | 0.030 | 0.024 | 0021 [ 0013 ] 0021 | 048 | 0297
Acer 0.032 ) 0.040 | 0.0% | 0.054 | 0.0% | 0.029 | 0.025 | 0027 | 0005 | 0038 | 0337

Normalized
. Normalized Suitability Weighted Values W, =
Criteria ; Criteria Scores y; @ X ¥y ! i A
Welghis | e | et [acer i Finally, the weighted sums were used to rank the
Budget C1 0.05 0.017 | 0.020 0.014 .
Protaer O o1 0046 | 0055 | 0040 computer brands for the selected uses, as shown in
Graphics Card Cs 0.16 0.053 | 0.062 0.045
RAM Capacity Cs 0.14 0.046 | 0.055 | 0.040 Tables 23-25.
| Storage Capacity C5 0.12 033 | 030 | 028 0.040 | 0.047 0.034
Screen Resolution Cs 0.14 h h 0.046 | 0.035 0.040
Battery Lif‘e Cr 0.05 0.017 | 0.020 0014
e o EOIT| ) Table 23: Ranked Computer Brands for Gaming
Connectivity Cig 0.09 0.030 | 0.0335 0.025 -
. Ranked Weighted .
Alternatives A; Sums g Ranking
Table 18: Weighted Values for Education Use Dell 0.389 1
Normalized
- Normalized | Suitability Scores | yyeionted Values HP 0-329
Criteria Cj “?E'ltttlma Yi W, =%y Acer 0.28 3
CENS i | 1p | Dent | Acer
Budget C; 0.15 0.060 | 0.045 | 0.045 R
Processor C; 0.10 0.040 | 0.030 | 0.030 Table 24: Ranked Computer Brands for Education
Graphics Card Cs 0.07 0028 | 0021 | 0.021 Ran ked
FAM Capacity C4 0.11 0.044 | 0.033 | 0.033 . . -
Storage Capacity Cs 0.14 040 | 030 030 0.036 | 0.042 | 0.042 Alternatlves A' WEI hted Sums Ranklng
Screen Rezolution Cs 0.09 : : = 0.036 | 0,027 | 0.027 g
Battery Life C7 0.11 0.044 | 0.033 | 0.033 HP 0.396 1
SupportWarranty Cs 0.08 0.032 | 0.024 | 0.024
Security Features Cy 0.05 0.020 | 0.015 | 0.015 Dell 0.297 2
Connectivity Cip 0.09 0.036 | 0.027 ) 0.027 ACEr 0 297 3

Table 19: Weighted Values for Remote Work Use

Normalized
o Nuufmh.md Suitability Scores Weighted Values
Criteria C; Criteria ¥i W o=a
Weights ; =
HP | Dell | Acer
Budget C; 0.09 0.031 | 0.027 | 0.032
Processor C; 0.11 0.037 | 0.033 | 0.040
Graphics Card C3 0.10 0.034 | 0.030 | 0.036
RAM Capacity C4 0.15 0.031 | 0.045 | 0.0
Storage Capacity Cs 0.10 . 0.034 | 0.030 | 0.036
Su‘ee‘z Reslglutiou Cé 0.08 034030 036 0.027 | 0.024 | 0.029
Battery Life {7 0.07 0.024 | 0.021 | 0.025
Support/Warranty Cg 0.06 0.020 | 0.018 | 0.022
Security Features Cs 0.07 0.024 | 0.021 | 0.025
Connectivity i 0.16 0.034 | 0.048 | 0.038

Tables 20-22 show the weighted sum for gaming,
education, and remote work.

Table 20: Weighted Sums for Gaming Use

Alternatives Weighted Values Weighted
Ai Ci | Co| G| Co[C|Cs|Cr|C|C|Cp| Sums
HP 0007 0046 | 0033 | 0.046 | 0.040 | 0046 | 0007 | 0017 | 0017 | 0030 | 0329
Dell 0020 | 0,035 | 0062 | 0.035 | 0047 0035 | 0.020 | 0020 0020 0035 | 0389
Acer 0014 0040 | 0045 | 0.040 | 0.034 | 0040 | 0014 | 0014 | 0014 | 0025 | 028
Table 21: Weighted Sums for Education Use
Alternatives Weighted Values Weighted
Ai GG |G| GGG |C|C|C|Cyp| S
HP 0060 | 0.040 | 0028 | 0044 | 0036 | 0036 | 0044 | 0032 | 0020 ) 0036 | 0.39%
Dell 0043 | 0.030 | 0021 | 0033 | 0047 | 0027 | 0033 ) 004 | 0005 ) 027 | 0297
Acer 0.043 [ 0030 | 0.021 | 0053 | 0.042 | 0.027 | 0.033 ] 0024 | 0015 | 0027 [ 0297

Table 22: Weighted Sums for Remote Work Use

1IJIRT 169101

Table 25: Ranked Computer Brands for Remote Work

. Ranked .
Alternatives A; Weighted Sums Ranking
Acer 0.357 1
HP 0.336 2
Dell 0.297 3

The results show that the Dell model is the best
gaming laptop to purchase after gaining a weighted
sum of 0.389, followed by HP (0.329) and Acer (0.28).
The best laptop for education is the HP model, whose
weighted sum is 0.396, followed by Dell (0.297),
which is also tied with Acer (0.297). The best for
remote work is Acer, whose weighted sum is 0.357,
followed by HP (0.336) and then Dell (0.297). Figures
8-10 show the web-based implementation with the
same results.

RANK LAPTOP
Choose purpose of 1aptop Choose price range
Gaming #500008 or more
B
Rank : 1 Rank : 2 Rank :3
\
) P
\ \ Dell Inspiron 15 tEa HP 17t-cn300 . Acer Aspire §
. A
— i L —

Figure 8: Best Gaming Laptop.
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RANK LAPTOP

uuuuuuuuu

Rank : 1 Rank : 2 Rank :3

WP 17100300 T [—— Aoer Aspie 5
| ==

Figure 9: Best Education Laptop.

RANK LAPTOP

Choose purpase of laptop.

Remote Work E #500,008 or rere

=3
Rank: 1 Rank : 2 Rank :3

3
“
Acer Aspire § HP 1710300 Dell Inspiron 15
— a_
— —

Figure 10: Best Remote Work Laptop.

Choose price range

The results demonstrate the effectiveness of the
weighted sum model in ranking computers to meet
users’ unique needs. This research uses three laptop
computers as case studies and evaluates and ranks
their suitability across three intended uses (Gaming,
Education, and Remote Work). The results
realistically varied among each use and closely
matched what the laptop brands represent. Dell came
up top for Gaming, HP came up top for Education, and
Acer ranked first for Remote Work.

IV.CONCLUSION

This research developed a web-based multi-criteria
decision-making system for ranking computer brands
using a weighted sum model. The study demonstrates
the effectiveness of the weighted sum model in
ranking computers based on individual user
preferences. The findings show that the Dell model
was the best gaming laptop to purchase after gaining a
weighted sum of 0.389, followed by HP (0.329)
and Acer (0.28). The best laptop for education was the
HP model, with a weighted sum of 0.396, followed by
Dell (0.297), also tied with Acer (0.297). The best for
Remote Work was Acer, whose weighted sum was
0.357, followed by HP (0.336) and Dell (0.297).

Future research will endeavour to store the datasets on
a dedicated database. Since the users' opinions are
considered in determining our input datasets and may
be potentially biased, future research intends to
investigate using objective opinions to assign weight
by exploring various multi-criteria decision-making
techniques.
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