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Abstract. Internet penetration in the majority of Indonesian cities has exponentially increased, 

as seen from the increasing number of internet users in schools, businesses and society in 

general. The purpose of internet use varies to include searching for information, sending 

emails, chatting, entertainment, as well as buying and selling goods/services, among other 

reasons. However, it is compelling to note that one of the factors affecting internet use is 

gender. Hence, this research aims to reveal the different patterns in internet use by considering 

gender differences. The data comes from the National Social Economic Survey conducted in 

the East Java Province, and association rule is used for the data mining method. The results 

from examining one itemset show that both male and female genders mostly use the internet to 

access social media. However, the outcomes are different for other itemsets. The results from 

analysing two itemsets based on male and female groups reveal that both genders use the 

internet for financial services and news. The use of association rule mining to examine three 

itemsets demonstrates that most male users simultaneously access emails, financial services 

and news. Meanwhile, most female users access financial services, goods/services and news. 

1. Introduction 
The internet, as a product of technological sophistication and advancement in science and technology, 

is an indispensable medium for the dissemination and exchange of information in this day and age. 

The internet is a form of information globalization that transcends time and space, and has positively 

impacted today’s world. In other words, the internet has eliminated many obstacles in the search for 

information. The convenience of getting information is associated with the development of devices to 

use the internet, such as computers and mobile phones. Hence, the internet has become a global 

channel to facilitate the communication network. Billions of people worldwide use the internet for 

different purposes, from fulfilling personal and organizational needs to being a necessity in running a 

corporation. Indonesians across the country have been using the internet, not only in businesses but 

also in schools where it is an integral part of learning activities. The internet can also be easily 

accessed from homes [1]. One indicator of internet development is the number of people, ranging from 

children to adults, who have smartphones that allow them to effortlessly use the internet. Additionally, 
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these smartphones also have various advanced features to support user experience when connecting to 

the internet. 

The positive impacts of the internet include accessibility to accurate and coherent information, 

serving as a medium for various kinds of entertainment (such as games and movies), and making 

communication more convenient (such as the ease in exchanging data/messages via social 

networks/emails) [2]. Several benefits and advantages of the internet are perceived by internet users in 

every province in Indonesia. Based on the results of a survey conducted by the Indonesian Internet 

Service Providers Association (APJII) in 2017 to determine the penetration and behaviour of internet 

users in Indonesia, the number of users in the country has increased by 8%, to 143.26 million. This 

number is equivalent to 54.68% of the total Indonesian population of approximately 262 million. 

Based on the use of internet services by the Indonesian people, chat applications are the most accessed 

(89.35%), followed by social media (87.13%). In contrast, the least accessed services are banking and 

the sale of goods (each at 7.39%). Additionally, internet service users come from diverse backgrounds, 

different gender groups, and both urban and rural areas. 

The internet offers a multitude of services, and the background description addressed earlier in 

this section raises an interesting point about the patterns and relations to be found in the types of 

internet services accessed by the people in the East Java Province. This research aims to reveal the 

internet utilization patterns of the different gender groups through the association rule mining method. 

The results of the analysis will be useful for website or e-commerce owners in conducting internet 

marketing or to other websites related to the internet service offering that was first accessed by the 

user. Several internet service providers and user groups have raised their interest in how all these 

groups use internet services. This research on and analysis of internet service users are aimed to bring 

to light the patterns in utilization trends based on the types of service first and last used. 

Data mining is a process that uses statistical and mathematical techniques, artificial 

intelligence, as well as machine learning to extract and identify useful information and related 

knowledge from an assortment of large databases. The association rule mining method is an approach 

used to determine the meaningful relations between items in a specified dataset. Association rule is 

one of the techniques used in data mining to find an associative rule (or meaningful relationship) 

between a combination of items [3]. The first step in the association rule is to find the combination 

that most often occurs in an itemset, while the second step is to define conditions and results. One 

application where the association rule is used is the market basket analysis, which is a process to 

analyse buying habits by finding associations between different items that usually appear together in a 

consumer’s “shopping basket” [4]. For instance, with the use of association rule, a convenience store 

owner can ascertain consumers buying patterns.  For example, if items A and B are purchased, there is 

a 50% chance that the consumer may also buy item C. This pattern is highly significant in the 

transaction data.  

The scope of this research is to observe the patterns in internet utilization trends by the people 

in East Java Province in one sector, namely the types of internet service accessed by them. The 

analysis will distinguish between genders, male and female. This research contributes towards 

understanding the use of association rule analysis on the types of internet service to benefit internet 

service managers (such as website owners), as well as application and e-commerce organizers, in 

product positioning and advertising on their website pages.  

The remainder of this paper is organized as follows: Section 2 describes data mining, 

association analysis and past studies. Section 3 presents the data used in this research, while Section 4 

addresses the results and discuss the findings. Finally, Section 5 concludes the paper. 

 

2. Literature Review 
Data mining is a term used to describe the bid to find hidden knowledge in databases. In other 

words, data mining is a semi-automatic process that uses statistical and mathematical techniques, 

artificial intelligence, as well as machine learning to extract and identify useful and potential 

information stored in large databases [3]. Additionally, data mining can be interpreted as a process to 
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find meaningful relationships, patterns and trends by investigating a large amount of stored data by 

using pattern recognition techniques, such as statistical and mathematical techniques [5]. Data mining 

contains the search for desired trends or patterns in large databases to assist with future decision-

making. These patterns are recognized by using specific tools to provide a useful and insightful 

analysis of the data that can then be studied more thoroughly by using other decision support tools. 

Association rule is a data mining technique used to find links or connected patterns between 

attributes of items. The association rule is usually applied to binary data, such as items purchased in a 

minimarket, to gauge the likelihood of a consumer buying one item together with another. For 

instance, when buying tea, a consumer is also likely to purchase sugar. The association rule is also 

often referred to as the market basket analysis as it determines which products are frequently 

purchased together. The Apriory algorithm’s principle is that when an itemset appears frequently, then 

all subsets of that itemset will also appear frequently. This principle refers to the nature of support 

measures where the support of an itemset never exceeds its data subset support, and this is known as 

the anti-monotone support trait [6]. 

The significance of the associative rule can be determined by two parameters: support and 

confidence. 

a. Support indicates the percentage when a combination of items appears together in the database, a 

measure that shows the level of dominance of an item/itemset in the entire transaction (for instance, 

the prevalence of items A and B being purchased together).  

b. Confidence indicates the strength of the relationship between items given the associative rule, a 

measure that shows the conditional relationship between two items (for instance, the frequency of 

item B being bought together with item A) [9]. 

 

Association analysis is defined as a process to find all associative rules that meet the minimum 

requirements for support (minimum support) and confidence (minimum confidence). 

Several studies have been conducted to examine internet use. Machine learning methods are 

used to identify the determinant factors of internet access [7, 8]. The study of internet use among 

students shows that the younger generation has accepted the internet as a convenient method to 

retrieve relevant information, and at the same time, as one of the means for entertainment and research 

[9]. An analysis of the social and psychological effects of the internet reveals that it offers easy access 

to information and facilitates communication. However, it has been noted that the internet also poses 

some risks, especially to young users [10]. Additionally, a study on the purposes of internet use among 

Turkish high school students based on gender has demonstrated that highly frequent internet use, low 

GPA and high levels of family income correlate significantly with problematic internet use among 

male users [11]. Association rule learning has also identified that demographic characteristics 

significantly relates to the use of traditional and internet-based meal ideas [12]. Network analysis has 

identified that the use of technology can increase the volume of product sales.  However, this increase 

varies for different products and technologies [13].  In bioinformatics, association rule can be used to 

discover the itemsets of genetic variants known as Single-Nucleotide Polymorphism [14].   

Meanwhile, an algorithm in the frequent itemset mining is also developed to speed up the searching 

process in a high-dimensional dataset by utilizing graph theory [15, 16].   

 

3. Data 

The variables of this research were obtained from the National Socio-Economic Survey in East 

Java, as presented in Table 1. This survey is conducted annually by Statistics Indonesia across 34 

Indonesia provinces. The East Java Province is selected as the study location to be representative of 

Indonesia. 
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Table 1. Variables of research 

Variable Information 

News Obtaining information/news 

Assignment Doing school-related assignments 

Email messaging Sending/receiving email 

Social media Facebook, Twitter, and LINE, etc. 

Purchasing Purchasing goods/services 

Selling Selling goods/services 

Entertainment Entertainment (downloading, playing games, and/or watching TV shows, 

movies or videos) 

Finance Online financial facilities (e.g., e-banking) 

Goods/services Obtaining information regarding goods/services 

Others Others 

 

4. Results and Discussion 

This section presents the analysis and discussion of the results of the association rule in terms of 

types of internet services used by communities in East Java categorised by gender. 

 

4.1 Association Rule Mining of the Male Gender Group 

The results of the association rule analysis are shown in terms of the types of internet service 

used by male users in the East Java Province in 2017. This study used a minimum support of 0.01 and 

a minimum confidence of 0.01. A total of 500 rules were obtained from 15,907 male internet users. 

The total rules obtained were then evaluated for each itemset, where one itemset was evaluated by the 

highest support value, as shown in Table 2: 

 

Table 2. Results of one itemset with the highest value of support 

No Internet service Support Confidence Lift Total 

1 Social media 0.792 0.792 1.00 12593 

2 News 0.657 0.657 1.00 10445 

3 Entertainment 0.500 0.500 1.00 7946 

4 Assignment 0.252 0.252 1.00 4006 

5 Email messaging 0.187 0.187 1.00 2977 

6 Goods/service 0.113 0.113 1.00 1807 

7 Purchasing 0.052 0.052 1.00 829 

8 Selling 0.046 0.046 1.00 733 

9 Finance 0.045 0.045 1.00 714 

10 Others 0.013 0.013 1.00 205 

 

The ten internet services listed in Table 2 had a lift ratio ≥1, which meant they were eligible 

for the research. The results in Table 2 demonstrate that the first five internet services were the most 

commonly used by male users among people in East Java in 2017.  

The first line item shows 79.2% of males used  the internet to access social media. In the 

second line item, 65.7% used it to obtain information or news. In the third line item, 50% used the 

internet to access entertainment (downloading, playing games, and watching TV shows, movies or 

videos). In the fourth line item, 25.2% used it for school-related assignments. In the fifth line item, 

18.7% used the internet to send and receive email messages.  

Further analysis was conducted on the two itemsets that had minimum support and minimum 

confidence, and the results are shown in Table 3 below. The five rules were sorted by the highest 

confidence value and a lift ratio ≥1: 
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Table 3. Results of two itemsets sorted by the highest value of confidence 

No Internet service 1 Internet service 2 Support Confidence Lift Total 

1. Finance News 0.042 0.934 1.42 667 

 2. Goods/services News 0.103 0.914 1.39 1,652 

3. Finance Social media 0.040 0.887 1.12 633 

4. Purchasing Social media 0.046 0.882 1.11 731 

5. Goods/services Social media 0.100 0.876 1.11 1,583 

 

In the first rule, “Finance” and “News” were accessed simultaneously by 4.2% of males, 

equivalent to 6,672 internet users, with 93.4% confidence that those who used the internet for online 

financial facilities (e.g., e-banking) would also use it to obtain information/news. The second rule had 

internet services related to “Goods/services” and “News” accessed simultaneously by 10.3% of males, 

or 1,651 internet users, with a confidence level of 91.4%, These results indicate that those who used 

the internet for information about goods/services also used it to obtain information/news. 

In the third rule, “Finance” and “Social media” were accessed simultaneously by 4% of males, 

equivalent to 633 internet users, with a level of confidence of 88.7% that those who used the internet 

for online financial facilities (e.g., e-banking) would also use it for social media. The fourth rule had 

internet services related to “Purchasing” and “Social media” accessed simultaneously by 4.6% of 

males, or 731 internet users, with 88.2% confidence. These results indicate that those who used the 

internet to purchase goods/services also used it for social media.  

In the fifth rule, internet services for “Goods/services” and “Social media” were accessed 

simultaneously by 10% of males, equivalent to 1,582 internet users, with a confidence level of 87.6% 

that those who used the internet for information about goods/services would also use it for social 

media. 

The next analysis is for the behaviour patterns of male internet users in the East Java Province 

for three itemsets. The results are presented in Table 4 by exhibiting the five rules that were 

established from the highest confidence value and a lift ratio of more than 1:  

  

Table 4. Results of three itemsets sorted by the highest value of confidence 

No Internet service (I, II) Internet service (III) Supp Confidence Lift Total 

1. Email messaging, Finance News 0.028 0.966 1.47 450 

 2. Email messaging, 

Goods/services News 0.043 0.960 1.46 679 

3. Finance, Goods/services News 0.019 0.955 1.45 298 

4. Entertainment, Finance News 0.024 0.955 1.45 380 

5. Purchasing, Finance Social media 0.013 0.948 1.20 201 

 

Table 4 displays the results for the first rule pattern, where 2.8% of males equivalent to 450 

internet users, had accessed “Email messaging”, “Finance” and “News” simultaneously, with a level 

of confidence of 96.6%. These results demonstrate that those who used the internet to send/receive 

email and access financial facilities (e.g., e-banking) also used it to obtain information/news. The 

second rule built was for internet services related to “Email messaging”, “Goods/services” and 

“News”, and they were accessed simultaneously by 4.3% of males, or 679 internet users, with 96% 

confidence that those who used the internet to send/receive email messages and obtain information 

about goods/services would also use it to obtain information/news. 

The third rule found that internet services for “Finance”, “Goods/ services” and “News” were 

accessed simultaneously by 1.9% of males, equivalent to 298 internet users, with a confidence level of 

95.5%. These results reveal that those who used the internet for financial facilities (e.g., e-banking) 

and information about goods/services also used it to obtain information/news. The fourth rule pattern 
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shows the internet services for “Entertainment”, “Finance” and “News” were accessed simultaneously 

by 2.4% of males, or 380 internet users, with a level of confidence of 95.5% that those who used the 

internet for entertainment (downloading, playing games, and/or watching TV shows, movies or 

videos) and financial facilities (e.g., e-banking) would also use it to access information/news.   

The fifth rule presents 1.3% of males, equivalent to 201 internet users, simultaneously accessed 

internet services related to “Purchasing”, “Finance” and “News” with 94.8% confidence that those 

who used the internet to purchase goods/services and access financial facilities (e.g., e-banking) also 

used it to access information/news.  

The analysis results for four itemsets are presented in Table 5, the top five rules sorted by the 

highest confidence value: 

 

Table 5. Results of the four itemsets analysis based on the highest value of confidence 

No Internet service (I, II, III) 
Internet service 

(IV) 
Support Confidence Lift Total 

1. Purchasing, Entertainment, 

Goods/services Social media 0.019 0.978 1.23 305 

2. Email messaging, Entertainment, 

Goods/Services News 0.030 0.975 1.48 475 

3. Email messaging, Social media, 

Finance News 0.025 0.971 1.48 397 

4. Purchasing, Selling, Entertainment Social media 0.011 0.968 1.22 184 

5. Email messaging, Entertainment, 

Finance News 0.017 0.968 1.47 270 

 

The first rule pattern was that 1.9% of males, or 305 internet users, had simultaneously accessed 

internet services for “Purchasing”, “Entertainment”, “Goods/services” and “News” with 97.7% 

confidence. These results demonstrate that those who used the internet to purchase goods/services, for 

entertainment (downloading, playing games, and/or watching TV shows, movies or videos) and to 

seek information about goods/services also used it to access information/news. The second rule built 

found that internet services for “Email messaging”, “Entertainment”, “Goods/services” and “News” 

were accessed simultaneously by 3% of males, equivalent to 475 internet users, with a confidence 

level of 97.5% that those who used the internet for email messaging, entertainment (downloading, 

playing games, and/or watching TV shows, movies or videos) and to obtain information regarding 

goods/services would also use it for information/news. 

The third rule found that 2.5% of males, or 397 internet users, had simultaneously accessed the 

services for “Email messaging”, “Social media”, “Finance” and “News” with a confidence level of 

97.1%. These results reveal that those who used the internet for email messaging, social media 

(Facebook, LINE, etc.) and financial facilities (e.g., e-banking) also used it to access 

information/news. The fourth rule was that the types of internet service for “Purchasing”, “Selling”, 

“Entertainment” and “Social media” were accessed simultaneously by 1.1% of males, which is 

equivalent to 184 internet users, with a level of confidence of 96.8% that those who used the internet 

to purchase goods/services, sell goods/services, and for entertainment (downloading, playing games, 

and/or watching TV shows, movies or videos) would also use it for social media (Facebook, LINE, 

etc.).  

The fifth rule found 1.7% of males, or 270 internet users, simultaneously accessed the services 

for “Email messaging”, “Entertainment”, “Finance” and “News” with 96.8% confidence. These results 

showcase that those who used the internet for email messaging, entertainment (downloading, playing 

games, and/or watching TV shows, movies or videos) and financial facilities (e-banking) also used it 

to access information/news. 
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4.2 Association Rule Mining Method of the Female Gender Group 

In total, there were 13,702 female internet users among the people of the East Java Province in 

2017. A total of 666 rules were built, and each itemset examined. The results of the analysis for one 

itemset, sorted by the highest support value, are presented in Table 6. The ten internet services had a 

lift ratio of ≥1, which means they were eligible for use. As shown by the results, the first five internet 

services were the most commonly used among the group of female users in East Java in 2017: 

 

 

Table 6. Results of one itemset sorted by the highest value of support 

No Internet service Support Confidence Lift Total 

1. Social media 0.799 0.799 1.00 10945 

2. News 0.633 0.633 1.00 8673 

3. Entertainment 0.440 0.440 1.00 6031 

4. Assignment 0.312 0.312 1,00 4279 

5. Email messaging 0.190 0,190 1.00 2605 

6. Goods/services 0.126 0.126 1.00 1732 

7. Purchasing 0.094 0.094 1.00 1283 

8. Selling 0.047 0.047 1.00 644 

9. Finance 0.045 0.045 1.00 612 

10. Others 0.012 0.012 1.00 161 

 

The first line item, social media, had as many as 79.9% of female internet service users. The 

second line item had 63.3% of female users accessing the internet for information/news. In the third 

line item, 44% of female internet service users used it for entertainment (downloading, playing games, 

and/or watching TV shows, movies or videos). The fourth line item shows that 31.2% of female users 

accessed the internet for school-related assignments. The fifth line item reveals that 19% of female 

internet users used the internet to send/receive email messages.  

The two itemsets that met the minimum support and minimum confidence were analysed. The 

results are presented in Table 7; the five rules were ranked by the highest confidence value, and a lift 

ratio of >1: 

 

Table 7. Results of two itemsets sorted by the greatest value of confidence 

No Internet service (I) Internet service (II) Support Confidence Lift  Total 

1. Finance News 0.041 0.908 1.43 556 

2. Goods/services News 0.113 0.898 1.42 1,555 

3. Purchasing Social media 0.083 0.892 1.12 1,144 

4. Finance Social media 0.040 0.887 1.11 543 

5. Goods/services Social media 0.111 0.880 1.10 1,525 

  

In the first rule, “Finance” and “News” were accessed simultaneously by 4.1% of females, or 

556 internet users, with a confidence level of 90.8% that those who used the internet for financial 

facilities (e.g., e-banking) would also use it to access information/news. In the second rule, 

“Goods/services” and “News” were accessed simultaneously by 11.3% of females, equivalent to 1,555 

internet users, with 89.8% confidence. These results demonstrate that those who used the internet to 

access information regarding goods/services also used it to obtain information/news. 
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In the third rule, “Purchasing” and “Social media” were simultaneously accessed by 8.3% of 

females, or 1,144 internet users, with a level of confidence of 89.2% that those who used the internet 

to purchase goods/services would also use it to access social media. In the fourth rule, “Finance” and 

“Social media” were accessed simultaneously by 4% of females, equivalent to 543 internet users, with 

a confidence level of 88.7%. These results showcase that those who used the internet for financial 

facilities (e.g., e-banking) also used it to access social media.  

In the fifth rule, 11.1% of females, or 1,525 internet users, simultaneously accessed the internet 

for “Goods/services” and “Social media”, with 88% confidence that those who used the internet for 

information regarding goods/services would also use it to access social media. 

The results of the analysis for the behaviour patterns of female internet users in the East Java 

Province for three itemsets are presented in Table 8. The five rules were ranked by the highest 

confidence value, and a lift ratio of more than 1: 

 

Table 8. Results of three itemsets sorted by the greatest value of confidence 

No Internet service (I, II) Internet service (III) Support Confidence Lift Total 

1. Finance, Goods/services News 0.021 0.976 1.54 281 

 2. Email messaging, Finance News 0.024 0.954 1.51 333 

3. Email messaging, Goods/services News 0.047 0.954 1.51 639 

4. Entertainment, Finance News 0.023 0.948 1.50 313 

5. Purchasing, Finance News 0.017 0.945 1.49 239 

 

As shown in Table 8, in the first rule, 2.1% of females, or 281 internet users, simultaneously 

accessed “Finance”, “Goods/services” and “News”, with a confidence level of 97.6% that those who 

used the internet for financial facilities (e.g., e-banking) and information about goods/services also 

used it to obtain information/news. In the second rule, “Email messaging”, “Finance” and “News” 

were accessed simultaneously by 2.4% of females, equivalent to 333 internet users, with 95.4% 

confidence. These results reveal that those who used the internet to send or receive email messages 

and access financial facilities (e.g., e-banking) would also use it to obtain information/news. 

In the third rule, “Email messaging”, “Goods/services” and “News” were simultaneously 

accessed by 4.7% of females, or 639 internet users, with a level of confidence of 95.4% that those who 

used the internet to send/receive email messages and obtain information regarding goods/services 

would also use it to access information/news. The fourth rule states that the services relating to 

“Entertainment”, “Finance” and “News” were accessed simultaneously by 2.3% of females, equivalent 

to 313 internet users, with a confidence level of 94.8%. These results demonstrate that those who used 

the internet for entertainment (downloading, playing games, and/or watching TV shows, movies or 

videos) and financial facilities (e.g., e-banking) also used it for information/news.  

In the fifth rule, 1.7% of females, or 239 internet users, simultaneously accessed internet 

services related to “Purchasing”, “Finance” and “News” with 94.5% confidence that those who used 

the internet to purchase goods/services and access financial facilities (e.g., e-banking) would also use 

it to obtain information/news. 

The results of the behaviour patterns for female internet users in East Java for four itemsets are 

presented in Table 9.   Five rules were sorted by the greatest confidence value and a lift ratio of more 

than 1.  

In the first rule, 1.4% of females, equivalent to 191 internet users, simultaneously accessed 

“Email messaging”, “Finance”, “Goods/services” and “News” with 98.4% confidence that those who 

used the internet to send/receive email messages, access financial facilities (e.g., e-banking) and for 

information about goods/services also used it to obtain information/news. In the second rule, services 

related to “Purchasing”, “Finance”, “Goods/services” and “News” were accessed simultaneously by 

1.2% of females, or 166 internet users, with a confidence level of 98.2%. These results show that those 
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who used the internet to purchase goods/services, access financial facilities (e-banking) and acquire 

information about goods/services would also use it to access information/news. 

 

Table 9. Results of the four itemsets analysis sorted by the greatest value of confidence 

No Internet service (I, II, III) Internet service 

(IV) 

Support Confidence Lift  Total 

1. Email messaging, Finance, 

Goods/services 

News 0.014 0.985 1.55 191 

2. Purchasing, Finance, Goods/services News 0.012 0.982 1.55 166 

3. Social media, Finance, Goods/services News 0.019 0.981 1.55 257 

4. Entertainment, Finance, 

Goods/services 
News 0.013 0.979 1.55 185 

5. Email messaging, Goods/services, 

Purchasing 

News 0.022 0.977 1.54 304 

 

In the third rule, “Social media”, “Finance”, “Goods/services” and “News” were simultaneously 

accessed by 1.9% of females, equivalent to 257 internet users, with a level of confidence of 98.2% that 

those who used the internet for social media (Facebook, LINE, etc.), financial facilities (e.g., e-

banking) and information regarding goods/services also used it to obtain information/news. In the 

fourth rule, “Entertainment”, “Finance”, “Goods/services” and “News” were simultaneously accessed 

by 1.3% of females, or 187 internet users, with 97.9% confidence. These results reveal that those who 

used the internet for entertainment (downloading, playing games, and/or watching TV shows, movies 

or videos), financial services (e.g., e-banking) and information regarding goods/services would also 

use it to acquire information/news.  

In the fifth rule, 2.2% of females, equivalent to 304 users, simultaneously accessed “Email 

messaging”, “Purchasing”, “Goods/services” and “News” with a confidence level of 97.7% that those 

who used the internet to send/receive email messages, purchase goods/services, and obtain information 

regarding goods/services also used it for information/news. 

 

5. Conclusion  

From the results of the previous analysis and discussion on the two groups representing the male 

and female genders, it can be concluded from the use of association rule methods for two itemsets that 

people in all groups use the internet for finance-related activities and news.  

The results of the rule-based method built for three itemsets indicate that most users in the male 

category simultaneously access the internet for email messaging, finance and news. Meanwhile, users 

in the female category, like the urban group, mostly access finance, goods/services and news. 

The results of association rules analysis built for four itemsets demonstrate that most users in the male 

category use the internet for purchasing, entertainment, goods/services, and social media. 

Concurrently, most users in the female category use the internet for email messaging, finance, 

goods/services and news. Both the rural and urban area groups have the same rules established, and 

most users access the internet for email messaging, entertainment, goods/services and news. 

The results of the rule-based technique for five itemsets show that those in the male category 

mostly use the internet for news, purchasing, sales, entertainment and social media. In the meantime, 

those in the female category mostly use the internet for school-related assignments, purchasing, 

entertainment, goods/services and news. In the urban area group, the rules have been established for 

internet access covering school-related assignments, email messaging, entertainment, goods/services 

and news. In contrast,  the rules for the rural area group have been established for internet access 

covering email messaging, social media, entertainment, goods/services and news. 

Website, application or e-commerce owners are suggested to advertise their products/services 

based on the results from the established rules built. Internet service offerings most frequently used by 
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various groups are social media and news. Hence, it will be more effective for website or application 

(e-commerce) owners to advertise their products with a higher frequency on social media or news 

platform. For instance, they may advertise their products to target male consumers on social media, 

and on online news platforms to target female consumers, as well as urban and rural consumers. 

Additionally, financial facilities (e.g., e-banking) can also be advertised on digital news platforms. 

The results of the analysis show that the main use of the internet for both male and female 

groups is to access news and social media because information and social media are the most 

accessible form of digital literacy in contrast to financial or banking transactions that require 

knowledge of financial and banking products. People’s habit of accessing information via the internet 

should be of interest to information business actors particularly in the development of digital-based 

news platforms. With the increasing internet penetration in almost all communities, access to 

information on physical paper will subsequently decline. 
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