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Abstract 

The existing of laptop is to make human life easier as it is light and portable. However, 

there are varieties of laptop brands in the market nowadays. The consumers need to 

consider multiple factors or decision criteria before they select a suitable laptop. Analytic 

Hierarchy Process (AHP) model is a technique that deals with multiple criteria decision 

making (MCDM) problem. AHP model can help to select the best alternative based on the 

preference of the decision makers. The objective of this study is to determine the priority 

of decision criteria in the selection of laptops among the students in Malaysia with AHP 

model. The decision criteria identified in this study are price, speed, weight, colour, 

design, warranty period and technical service. In addition, this paper aims to determine the 

most preferred laptop among Acer, Asus, Lenovo, Toshiba, Dell and MacBook with AHP 

model. The results of this study show that Acer is the most preferred laptop followed by 
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Asus, Lenovo, Toshiba, Dell and MacBook among the students. Price, speed and warranty 

period are ranked as top three influential decision criteria in this study. The significance of 

this study is to determine the most preferred laptop as well as the most influential decision 

criteria in the selection of laptop among the students in Malaysia with AHP model. 

 

Keywords: Laptop, Multi-Criteria Decision Making, Analytic Hierarchy Process, 

Priority, Students 

 

1. Introduction 

The existing of laptop is to make human life easier as it is light and portable [1]. The 

mobility of laptop enhances its wide usage [2]. Laptops have become the fundamental 

needs for most of the people especially officers and students because it is very useful in 

business as well as personal use [3]. There are varieties of laptop brands in the market 

nowadays. Therefore, the customers’ expectation on the laptops have increased gradually 

[4]. Laptop is one of the electronic devices for the students because of educational purpose. 

They utilize it to obtain notes, books, internet access, communication, entertainment and 

other purposes. They need to consider multiple factors or decision criteria before selecting 

the most suitable laptop [5, 6]. Analytic Hierarchy Process (AHP) model is a technique 

that deals with multiple criteria decision making (MCDM) problem. AHP model can help 

to select the most appropriate alternative based on the preference of the decision makers 

[7].  

Yeriko et al. [1] conducted a study on the preference of laptop in Manado City by using 

AHP model. The researchers intended to identify the most preferable laptop among the 

users. In their study, physical appearance, price and speed were chosen as the decision 

criteria in the selection of laptop. The results showed that speed was the ranked as the 

most important factor in the selection of laptop in Manado City. Srichetta et al. [2] applied 

AHP model in evaluating and selecting notebook computers. The objective of their study 

was to determine the significant factor in choosing the best product. The researchers found 

out that CPU speed was ranked as the first criteria in the selection of notebook computer. 

Sharma [4] performed a research on the management and engineering students to identify 

their favorable laptop brand. Lakshmi et al. [6] implemented one of the MCDM method 

which is Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) in 
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determining the best laptop. McMullen [8] applied Data Envelopment Analysis (DEA) in 

determining the efficient notebook out of 146 notebook. Mustakerov et al. [9] and 

Dashore et al. [10] also considered price and weight as part of the decision criteria in the 

selection of laptop.  

AHP has been widely used in other fields such as supplier selection [11], insurance [12], 

pharmaceutical supply chain risk assessment [13], telehealth system [14], biomass energy 

[15], mobile network operators [16], fast food restaurant [17], job selection [18] and so on. 

The objective of this study is to determine the priority of decision criteria in the selection 

of laptops among the students in Malaysia with AHP model. The decision criteria 

identified in this study are price, speed, weight, colour, design, warranty period and 

technical service. In addition, this paper aims to determine the most preferred laptop 

among Acer, Asus, Lenovo, Toshiba, Dell and MacBook with AHP model. The next 

section discusses about the data and methodology used in this study. Section 3 presents 

the empirical results of this study and section 4 concludes the paper. 

 

2. Material and Methods 

In this study, Acer, Asus, Lenovo, Toshiba, Dell and MacBook are selected as decision 

alternatives. The decision criteria are price, speed, weight, colour, design, warranty period 

and technical service.  

AHP model is widely used in determining the ranking or priority of decision alternatives 

and decision criteria. Basically, AHP model consists of three hierarchy levels. The top 

level is the main objective of the problem, which is the selection of the laptop. The second 

level is the decision criteria whereas the third level is the decision alternatives. Figure 1 

presents AHP hierarchy structure whereas Table 1 shows the hierarchy level in this study.  
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Figure 1: AHP Hierarchy Structure 

 
Table 1: Hierarchy Level of Laptop Selection 

Data analysis for AHP model is performed in five steps as follows [18]. 

Step 1: Determine the main objective, decision criteria and decision alternatives for the 

study. 

Step 2: Perform pairwise comparison for second and third level based on ratio scale 

introduced by Saaty [19]. Table 2 indicates the meaning for the scale of 1-9. 

 

Top Level: Main Objective Laptop Selection 

Second Level: Decision Criteria C1: Price 

C2: Speed (RAM, dimension, etc) 

C3: Weight 

C4: Color 

C5: Design 

C6: Warranty Period 

C7: Technical Service 

Third Level: Decision Alternatives A1: Acer 

A2: Asus 

A3: Lenovo 

A4: Toshiba 

A5: Dell 

A6: MacBook 
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Table 2: Ratio Scale used for Pairwise Comparison 

Scale Definition 

1 A and B are equal importance 

3 A is slightly more importance than B 

5 A is strongly more importance than B 

7 A is very strong more importance than B 

9 A is absolute more importance than B 

2, 4, 6, 8 Intermediate values 

Collected data will be converted into pairwise comparison matrices. There are seven 

decision criteria and six decision alternatives in this study. Matrix below shows the 

pairwise comparison matrix for the decision criteria.  































0000.10.54331.14982.13960.90160.30380.3311

1.84070000.10.72984.57113.08490.33430.3649

0.86971.37020000.11.35190.89910.23310.2252

0.46740.21880.73970000.10.31490.19211996.0

1092.13242.01123.11760.30000.12232.01996.0

2912.39912.22892.42059.54804.40000.13125.0

0202.37408.24398.40098.50098.51997.30000.1

C                   (1) 

The pairwise comparison matrices for the decision alternatives with respect to each 

decision criterion is shown as follows. 

Price (C1): 





























0000.10.32800.30120.27820.30070.2900

3.04900000.10.34880.51080.47010.4970

3.32062.86670000.10.43470.41710.4831

3.59511.95782.30070000.10.32800.6328

3.32552.12702.39773.04900000.10.5549

3.44852.01232.06981.58041.80200000.1

1
AC              (2) 

Speed (C2): 
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



























0000.10.77570.60350.68640.55781.2649

1.28910000.10.60780.64970.53400.7451

1.65711.64520000.10.60930.34530.5133

1.45681.53931.64120000.10.29210.4696

1.79291.87262.89613.42350000.10.4447

0.79061.34221.94802.12942.24860000.1

2
AC              (3) 

Weight (C3): 





























0000.11.08430.78760.80460.98380.5643

0.92220000.10.61240.58270.57820.5589

1.26971.63290000.10.36040.39610.4079

1.24291.71622.77450000.10.47180.5795

1.01651.72942.52452.11960000.10.4337

1.77211.78922.45151.72552.30590000.1

3
AC              (4) 

Colour (C4): 





























0000.10.75320.86461.09890.46781.5470

1.32760000.10.69820.92640.43170.8834

1.15661.43240000.10.73970.29570.4897

0.91001.07941.35200000.10.27580.4875

2.13782.31623.38243.62610000.10.7947

0.64641.13192.04192.05151.25840000.1

4
AC              (5) 

Design (C5): 





























0000.11.12591.06110.93491.89842.5696

0.88820000.10.76060.71600.61350.6576

0.94251.31470000.10.53750.33060.7325

1.06971.39661.86040000.10.38890.6576

0.52681.63003.02452.57110000.10.8143

0.38921.52071.36531.52061.22800000.1

5
AC              (6) 

Warranty period (C6): 





























0000.10.84220.88671.18760.95211.4467

1.18740000.10.66470.81560.80031.0243

1.12781.50440000.10.94120.63590.7224

0.84201.22611.06240000.10.47950.4355

1.05031.24961.57252.08530000.10.5027

0.69120.97631.38432.29611.98920000.1

6
AC              (7) 
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Technical service (C7): 





























0000.10.69531.20971.83871.45702.1185

1.43830000.11.17341.00650.99821.6510

0.82670.85220000.11.05430.52480.6737

0.54390.99350.94850000.10.45740.4467

0.68631.00181.90542.18630000.10.5307

0.47200.60571.48432.23881.88430000.1

7
AC             (8) 

Step 3: All pairwise comparison matrices above will be converted into normalized 

matrices through normalization method to calculate the weights and ranking for the 

decision criteria and decision alternatives. Each element in the column will be divided by 

column’s sum to form the normalized matrix. Average of the row in the normalized matrix 

will represent the weights of the decision criteria or decision alternatives. w
T indicates 

weight score for decision criteria whereas Q  indicates the combination matrix of weight 

score of decision alternatives with respect to each decision criterion. 

Step 4: The overall weights for the decision alternatives in matrix F is computed as 

follows. 

T
wQF                     (9) 

Highest weights in matrix F indicates that the particular decision alternative gives the 

highest ranking. 

Step 5: Consistency ratio ( CR ) is used to check for consistency in pairwise comparison 

matrix [20]. The formula for CR is shown as follows. 

RI

CI
CR                   (10) 

where Consistency Index ( CI ) is 

1

max






n

n
CI


                (11) 

and  







ni

in 1 Tth

Tth

max
win entry  i

wAin entry  i1
               (12) 
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Table 3 shows the Random Index ( RI ) with respect to the number of decision criteria 

[21]. 

Table 3: Random Index 

n 2 3 4 5 6 7 8 9 10 

RI 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.51 

If 10.0CR , the result is consistent and acceptable.  

 

3. Results and Discussions 

Figure 2 shows the weights or priority of all decision criteria in the selection of laptop 

among the students. 

 

Figure 2: Weights for Decision Criteria in the Selection of Laptop 

As shown in Figure 2, price (0.3420) is the most considerable factor or decision criteria 

for the students in the selection of laptop. Speed (0.2495) is ranked as the second most 

important factor followed by warranty period (0.1316), technical service (0.0807), design 

(0.0777), weight (0.0765) and lastly color (0.0420). The results show that price, speed and 

warranty period are the top three most influential criteria in the selection of laptop among 

the students. Figure 3 to Figure 9 illustrate the priority of decision alternatives with 

respect to each decision criterion. Higher weight score denotes higher priority.  
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Figure 3: Priority of Laptop based on Price  

 

Figure 4: Priority of Laptop based on Speed 
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Figure 5: Priority of Laptop based on Weight 

 

Figure 6: Priority of Laptop based on Colour 
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Figure 7: Priority of Laptop based on Design 

 

Figure 8: Priority of Laptop based on Warranty Period 
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Figure 9: Priority of Laptop based on Technical Service 

As shown from Figure 3 to Figure 9, Acer is ranked as the highest priority in terms of 

price, weight and warranty period. Asus obtains the first ranking among the laptops in 

terms of speed and color. For MacBook, it is ranked as the first priority under design and 

technical service. However, MacBook is ranked at the lowest in terms of price. On the 

other hand, Dell and Lenovo obtain the lowest ranking for few criteria. Dell is ranked as 

the lowest in terms of speed, weight and design. For Lenovo, it gives the lowest ranking in 

terms of color, warranty period and technical service. 

Figure 10 presents the overall weights or priority in the selection of laptop among the 

students in this study. 

 

Figure 10: Overall Weights in the Selection of Laptop 
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Based on Figure 10, the results show that Acer (0.2313) is the most preferred laptop 

among the students with respect to all decision criteria which are price, speed, weight, 

colour, design, warranty period and technical service. The preference of laptop is followed 

by Asus (0.2275), Lenovo (0.1518), Toshiba (0.1401), Dell (0.1256) and finally MacBook 

(0.1237). In this study, the overall consistency ratio is 0.0594 which is below 0.10. This 

implies that the pairwise comparison matrix does not show inconsistency problem. 

Therefore, the results obtained in this study with AHP model are acceptable and reliable.  

 

4. Conclusions 

This paper aims to determine the priority of decision criteria in the selection of laptop 

among the students in Malaysia with AHP model. The decision criteria identified in this 

study are price, speed, weight, colour, design, warranty period and technical service. 

Besides that, this paper aims to determine the most preferred laptop among Acer, Asus, 

Lenovo, Toshiba, Dell and MacBook with AHP model. The results of this study show that 

Acer is the most preferred laptop followed by Asus, Lenovo, Toshiba, Dell and finally 

MacBook. Price, speed and warranty period are ranked as the top three influential decision 

criteria by the students in this study. The significance of this paper is to determine the 

most preferred laptop as well as the most influential decision criteria in the selection of 

laptop by the students with AHP model. Moreover, this study also helps other less 

favourable laptops such as Dell and MacBook to identify the potential improvements 

based on the most influential decision criteria. 
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