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Abstract

Notebooks are technological devices widely adopted to assist in human daily life including learning, business, communication and other
tasks. Equipped with the distinctive features, notebook was facilitated more simply for one touch screen basis to enable freely in explor-
ing the users’ creativity. This study attempts to examine the process of selecting notebook brand among the consumers. Using AHP (An-
alytical Hierarchy Process) to help decision support system in the selection of Notebook from decision support systems designed to en-
hance all decision-process through identifying problems, selecting relevant data and defining the approaches was used to evaluate the
selection of alternatives in the decision-making process. The finding reveals that the visibility of decision making into the ranking of
priority with alternative choice of notebook can be viewed as follows Zyrex 16%, HP 15%, Asus 14%, Apple 13%, Samsung and Axioo

11%, Acer and Toshiba with priority 10 %.
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1. Introduction

The latest technology market from Canalys revealed that world-
wide notebook shipments in the second quarter of 2014 have
jumped to 49.1 million units. Sales of tablet devices fell about five
percent to 48.4 million units [1-4]. According to Canalys, for the
first time since the third quarter of 2013, notebook shipments have
surpassed tablets. From the statement is known that people's inter-
est to use the notebook quite a lot [5-8]. In Indonesia alone, there
are many options notebook brand, so there is a difficult for con-
sumers in choosing a notebook. Starting from the many brands,
specifications, notebook features are offered and consumer confu-
sion in prioritizing the factors that affect the selection of note-
books [9-12].

Research conducted utilization of Analytical Hierarchy Process
method with PHP programming language as decision support
system can help admin give recommendation to buyer more quick-
ly, effective and transparent [13-16]. Decision making system can
provide information about advantages and disadvantages of alter-
native laptop products choice and can provide decisions for mul-
timedia students by using the method of Simple Additive Weight
[17-20].

In the selection of laptops by giving five criteria, then research
with objects and with different methods [21-24]. The difference
with the research that has been done is designing Decision Support
System Selection Notebook Using Analytical Hierarchy Process

Method by providing six criteria [25-28]. Thus, there can be used
in the implementation of decision support system for the selection
of notebooks that can help customers in choosing a notebook that
suits their needs and this research also aims to know whether the
decision support system notebook selection using AHP method
can help consumers in choosing a notebook that suits the needs
and budget costs.

2. Theoretical review

2.1. Decision support system

Decision Support System is an interactive information system that
provides information, modeling, and data manipulation. The sys-
tem is used to assist decision making in semi-structured situations
and unstructured situations, where no one knows for sure how
decisions should be made [29-32].

2.2. Analytical hierarchy process

AHP is a practical approach to solving complex decision problems
that include alternative comparisons. AHP also allows decision
making to present a hierarchical relationship between factors,
attributes, characteristics or alternatives in the decision-making
environment. With special features, the hierarchy it possesses,
unstructured complex problems solved in groups [33-36].
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In its application, the use of AHP methods in decision making has
several advantages and disadvantages. The advantages of the AHP
method are:

a) Can solve complex problems, and the structure is irregular,
even the problem is not structured at all.

b) Lack of written data or quantitative data on issues does not
affect the smoothness of the decision-making process be-
cause the assessment is a synthesis of thoughts from various
perspectives of respondents.

c) Inaccordance with the basic human capabilities in assessing
a matter so as to facilitate the assessment and measurement
of elements.

d) Methods are equipped with consistency testing so as to pro-
vide guarantees of decisions to be taken.

While the weakness of the AHP method:

a) Dependency on the main input. This key input is the percep-
tion of a decision maker, so in this case it involves the sub-
jectivity of the decision maker. In addition, this model is
meaningless if the decision-maker is wrong in providing an
assessment.

b) This method is mathematical in the absence of statistical
testing so that there is no limit to the beliefs of truth that is
formed.

c) The users involved should have sufficient knowledge and
experience on AHP issues and methods [37-40].

2.3. Notebook

Notebook is a small portable computer and light weight of 2-6 kg
depending on size, materials, and specifications. The power source
uses an A/C adapter to recharge the battery and turn on the note-
book [41-44]. Notebooks are technological tools that are widely
selected to assist in the execution of tasks from school or office
tasks [45-48]. The form is simple and practical and equipped with
some interesting features make notebook users are increasingly
given the freedom to more freely become more creative in pouring
ideas creative owned.

3. Research methodology

3.1. Data collection method

Methods of data collection in this study are:

a) The method of literature is the collection of data by reading
and studying literature or books related to the research un-
dertaken, in this research is a book decision support system,
AHP method, and other books in accordance with the prob-
lems.

b) Interview method of this method is done to collect data by
asking a number of questions, the authors conducted inter-
views with the marketing department of computer stores
about the data notebook available.

c) Observation method of data collection techniques where the
author relies on observations directly, in this study the au-
thors visited the computer store to get data about the note-
book and then draw conclusions from the observations.

3.2. Analytical hierarchy process method

Basically, the procedures or steps in the AHP method include[15]:
1) Commitment to follow a particular action
2) Determining the priority of the element:

a) The first step in determining the priority of the elements
to make a pair comparison comparing the elements in
pairs according to given criteria;

b) A pairwise comparison matrix filled with numbers to
represent the relative importance of an element against
other elements.

3) Synthesis

The things in step to considerations for paired comparisons in
synthesis to obtain overall priority or Total Priority Value (TPV)
are:
a) Sums up the values of each column in the matrix.
b) Divide each value of the column by the corresponding
column total to obtain the normalization of the matrix.
c) Sums up the values of each row and divides it by the
number of elements (n) to get the average value (TPV).
4) Measuring Consistency
Consider low consistency. Things to do in steps in making deci-
sions, it is important to know how good the consistency is because
we do not want a decision based on this:

a) Multiply each value in the first column with the relative
priority of the first element, the value in the second col-
umn with the relative priority of the second element and
SO on.

b) Amount each row

c) The result of the sum of rows is divided by the relevant
relative priority element (TPV).

d) Sum it up with the number of elements that exist, the re-
sult is called A maks.

Amaks = (A maks K1 + .. +.. + A maks Kn)/n 1)
Information:

Amaks = the average value of the entire criterion

n = number of criteria in comparison matrix.

Calculate Consistency Index (Cl) with the formula:

1) Define the problem and determine the desired solution, then
compile the hierarchy of the problems encountered. The
preparation of the hierarchy is to set goals that are the over-
all system objectives at the top level.

2) Calculate Consistency Ratio (CR)

By the formula: CR=CI /IR 2
Where CR = Consistency Ratio

Cl = Consistency Index

IR = Index Random

3) Criteria and Alternative Assessment (Comparative Judg-
ment)

Criteria and alternatives are assessed through pairwise compari-
sons. According to Saaty [17], for various issues, the scale 1 to 9
is the best scale in expressing opinions. Scale 1 - 9 is set as a con-
sideration in comparing the pairs of elements at each hierarchical
level to an element at the top level.
Comparisons are made on the basis of the policy of the decision
maker by assessing the importance of one element to the other.
The pairwise comparison process starts from the topmost hierar-
chy level aimed at selecting criteria, such as A1, A2, and A3. Then
the composition of the compared elements will look like in the
matrix table 1 below.

Table 1: Matrik

© Al A2 A3 A4
Al 1 2 3 4
A2 Yo 1

A3 1/3 e 1 e
A4 Ya ... .. 1

4) Priority Determination
In decision making, the thing to note is when the data is expected
to be close to the real value. The degree of customer interest can
be made by paired comparison approach. Pairwise Comparison is
often used to determine the relative importance of the elements of
the criteria.



240

International Journal of Engineering & Technology

From each pairwise comparison matrix can be determined eigen-
vector value to get priority area (local priority). Because the pair-
wise comparison matrix exists at every level, the global priority
can be obtained by synthesizing among the priorities of the region.

Cl =Amaks —n 3)
n-1

Where n = the number of elements

Formulated as follows:

CR=ClI 4)
RI

Where
CR = Consistency Ratio

Cl = Consistency Index

RI = Random Index

To verify whether the above approach is true, it will calculate the
value of CR (Consistency Ratio), where CR <0.1 get a valid value

as shown in table 2.

Table 2: Consistency Ration

8) Zyrex

Weigth Value

The table 3 and table 4 below are the calculation to be included to
calculate the comparison between the criteria. Each criterion has a
different level of importance.

Table 3: AHP Interest Rating

Value of Interest Criteria Convert to value AHP

unimportant (TP) 1
Not too important (KP)
important (P)

too important (SP)
Absolutely Important (MP)

© N oW

Table 4: Rating of Interest Criteria

Value of Interest Criteria Convert to value AHP

Weight (TP) 1
Memory (P)
Processor (P)
RAM (SP)
Price (MP)
Hard disk (SP)

~N © ~ ool

Matrix Size Value (IR)
1,2 0.00
Matrix Size Value (IR)
3 0.58
4 0.90
5) 1.12
6 1.24
7 1.32
8 141
9 1.45
10 1.49
11 151
12 1.48
13 1.56
14 157
15 1.59

5) Priority Weight
The result of paired AHP comparisons in priority weights reflect-
ing the relative importance of elements in the hierarchy. There are
three types of priority weights are:
a) Local Priority Weights (LPW), states the relative im-
portance of an element compared to its core.
b) Average Priority Weights (APW), states the relative im-
portance of an element compared to a set of core.
c) Global Priority Weights (GPW), states the relative im-
portance of an element to the overall goal [16-17].
Criteria Used
In this study the variables used are:
1) Price
2) Weight
3) Processor
4) RAM
5) Memory
6) Hard disk

Alternative tested
As for the alternative products tested are:
1) Acer
2) HP
3) Apple
4)  Asus
5) Toshiba
6) Samsung
7) Axio

3.3. Research thinking framework

Research Framework is Flowchart Decision Support System Se-
lection of Notebook Analytical Hierarchy Process Method. The
process of making a study is to make a preliminary, theoretical
basis, determine the method of research, discuss and analyze the
results of research, the last concluded the results of research.

4. Analysis and discussion

Based on the explanation of the steps of the AHP method above, it
will be calculated the selection of Notebook with alternative se-
lected notebook is Acer, HP, Apple, Asus, Toshiba, Samsung,
Axioo, Zyrex. While the selected criteria are price, weight, pro-
cessor, RAM, Memory, and hard disk.

The first step is to create a pairwise comparison table. Pairwise
comparisons are made from the very first row of a pairwise paired
matrix, for example in the first row there is a price criterion with a
ratio of 9/9 = 1 because they both have an Absolute Value (MP)
value criterion that equals 9. Then the price criterion (MP) is com-
pared to the weight criteria (TP) 9/1 = 9. Then the price criterion
(MP) is compared to the processor criterion (P) 9/5 = 1.8, and
further until each row of criteria on the table has been compared
and got the value of each comparison.

The final result determines the most superior alternative in the
election decision support system as shown in table 5.

Table 5: End Result of Notebook Selection

Result of end calculation

Pric  Weig Process Ra Memor Harddi  Re-

e ht or m y sk sult
Weight 026 003 015 o7 015 021
acer 012 01 013 2% 009 012  10%
Hp 012 01 018 g'l 015 016  15%
Aple 002 015 024 o' 020 005  13%
Asis 016 015 013 o1 009 016  14%
Zosmb 012 015 008 (7)'0 009 012 10%
ﬁgmsu 016 015 008 3'0 009 012 11%
Axioo 016 005 008 00 009 016 1%
zyek 016 015 008 3% 009 009  16%
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Calculation of the final result by calculating the priority of Acer =
(0,21 x 0,26) + (0,10 x 0,03) + (0,13 x 0,15) + (0,02 x 0,21) +
(0.09 x 0.15) + (0.12 x 0.21) = 0.10 = 10% and so on. From the
results of calculations performed and supported by the determina-
tion of predetermined criteria, it is known that the most superior
notebook alternative is Zyrek with the highest value of 0.16 or 16%
then it can be said Zyrek as a choice of best notebook as shown in
figure 1.

4 N
Chart Title
acer
10%
axioo i
11%
samsung
11%
toshiba
10%
\ J

Fig. 1: Priority Graph of Selected Notebook Quality.

Notebook was considered as the particular trends of technological
devices widely adopted to assist in human daily life including
learning, business, communication and other tasks. Equipped with
the distinctive features, notebook was facilitated more simply for
one touch screen basis to enable freely in exploring the users’
creativity [49-52]. Emerging trends in maximizing notebook was
enlarged with the skills of personalized behavior to commit with
measurement on subject expertise [53-56]. It should be pointed out
the way to manage in contributing the learning analytic in
strengthening the way of enhancing this initiative [57-60], to
achieve the initial value of with Analytical Hierarchy Process
method [61-64]. Enhancing the innovative approach on determina-
tion in selection process into the product through the interaction
along with interactive and innovative basis [65-68] aims the sense
that refers to an exposure towards decision making using Analyti-
cal Hierarchy Process method. In particular, the strategic initiative
of application through incorporating the wide range of approaches
[69-72] refers to the particular attention in obtaining the basic
involvement using the procedural context [73] in line with gaining
the core component in achieving the good appointment. Through
expanding the valuable contribution into the process itself, an
innovative approach with a significant attribution could be en-
hanced using an insightful performance into the strategic promo-
tion initiative.

5. Conclusion

From the results of the test with Analytical Hierarchy Process
method of notebook selection using Analytical Hierarchy Process
method and using six criteria that is price, weight, processor,
RAM, memory, harddisk then get the result rank order is Zyrex
with priority 16%, HP 15%, Asus 14%, Apple 13%, Samsung and
AXioo 11%, Acer and Toshiba with priority 10% so it can be ex-
pressed research using AHP method is effective and efficient.
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