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 The increasing growth of e-commerce in Indonesia makes research on online 

marketplaces an interesting topic to research. Several factors, such as buyer 

reviews and ratings, the ease of buying and selling transactions, shipping costs 

(postage), the reputation of the e-commerce platform, and also the reputation 

of the store itself (seller) are considered by buyers in choosing an online store. 

The more platforms there are, the more intense the competition between 

online marketplaces will be. With that, many start-up companies B2B 

(Business to Business), or B2C (Business to Customer), C2B (Customer to 

Business), C2C (Customer to Customer), which stated that many of their 

products were sold with fantastic sales figures. But there are also some 

products that need to be developed for sales due to the lack of product 

advertisements being broadcast and launched on a large scale because these 

products are considered good for future prospects and profitable for the 

company. 
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1. INTRODUCTION 

E-commerce is electronic commerce that utilizes technology in carrying out buying, selling, marketing and service 

activities (Bein, Graha, and Pangestu 2020)for products, services, and information through various computer networks. 

Businesses today use the internet, intranets, extranets, and other networks to support every step of the commercial 

process, from everything from advertising, sales and consumer support on the web to payment security mechanisms to 

ensure delivery and payment processes are completed.(Watson and Kennedy 2006).  

The existence of internet technology provides convenience to users by only business transactions are carried out 

directly, but using technology. Internet media has begun to be widely used as a medium for doing business by looking 

at its contribution to efficiency. (Veleva 2019)Efficiency itself is an advantage in conducting transactions using the 

internet because it saves time.(Puji Lestari 2018) Because with technology the seller does not have to meet directly 

with the buyer, such as with transportation constraints. (Jack M. Wilson 2020)The next benefit of internet media (online 
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shopping sites) for consumers is shopping without having to leave home.(Rahayu and Day 2017) Or if consumers want 

to compare prices from one store to another, consumers don't have to come(Ara 2017) 

The increasing growth of e-commerce in Indonesia makes research on online marketplaces an interesting topic 

to research.(Kartiwi et al. 2018) Several factors, such as buyer reviews and ratings, the ease of buying and selling 

transactions, shipping costs (postage), (Adyanto and Santosa 2018)the reputation of the e-commerce platform, and also 

the reputation of the store itself (seller) are considered by buyers in choosing an online store. (Zuroni and Goh 2012)The 

more platforms there are, the more intense the competition between online marketplaces will be. Therefore, each online 

marketplace must be able to show its uniqueness and advantages in order to survive in the e-commerce market.(Watson 

and Kennedy 2006) 

Industrial Reality, the large size of e-commerce in Indonesia is also(Bunardi, Naga, and Arisandi 2019) marked 

by the increasing number of unique advertising (Shen 2012)variations that even seem eccentric to break old habits. In 

addition to visualization, jingles are also a strong influence to make advertisements stick to consumers' memories. 

"Shopee with its marketing strategy has succeeded in capturing the public's attention through the Goyang Shopee 

campaign. (Agustin and Hellianto 2020)Their jingle is iconic and has successfully attracted attention. Of the five age 

segments in the category of the most creative offline online advertising ideas,(Agustin and Hellianto 2020) all of them 

chose Shopee. After that, Lazada, Bukalapak, and Tokopedia in various age ranges.(Safira, Kusyanti, and Aryadita 

2017) 

Various variations of successful campaigns stick in the minds of consumers, including Goyang Shopee, 

Shopping Festival, to Money Storm. In terms of domicile, Shopee dominates in six big cities, followed by Lazada, 

Tokopedia and Bukalapak behind it. (Setyaningsih 2017)By looking at data from surveys released in several categories, 

big brands that compete to offer various promotions at attractive prices have succeeded in becoming consumers' 

choices. (Girotra and Kaushik 2018)It is not surprising that the e-commerce industry has started to focus on names 

such as Shopee, Tokopedia, (Budyastuti and Iskandar 2018)Lazada to Bukalapak, (Ni Kadek Suryani 2020)so that 

people are very familiar with online shopping, which one is the cheapest, whose campaign is the most memorable, 

until it is most frequently accessed, is the reality of the e-commerce industry. With the behavior of product brands in 

e-commerce, (R. E. Goldsmith and E. Bridges 2000)it is very beneficial for companies that have types of services such 

as Bussiness to Business (B2B), Business to Customer (B2C), Customer to Business (C2B) and Customer to Customer 

( C2C). competition in the manufacture of product advertisements so that the best-selling products are sold in the online 

market.(Lip-Sam and Hock-Eam 2011) 

 

2. RESEARCH METHOD 

Fp-Growth 

Mining without candidate generation is an FP-Growth technique using data structures. By using this method, the 

database scan is only done twice, no need to repeat it. The data will be represented in the form of FP-Tree. After the 

FP-Tree is formed, a very good data structure for Frequent itemset will be obtained. FP-Tree is an excellent data 

structure for frequent Pattern mining, this structure provides complete information to form Frequent Patterns. Items 

that are not frequent (infrequent) no longer exist in the use of FP-tree 

Construction of FP-Tree from a set of transaction data, the FP-Growth algorithm will be applied to find a significant 

Frequent itemset. (Lismardiana 2018)The FP-tree algorithm is divided into three main steps, namely: 

1. Generation Phase Conditional Pattern Base The Conditional Pattern Base is a subdatabase that contains path 

prefixes (lines e:1 prefix) and patterns (suffix patterns). Generating conditional pattern base is obtained 

through the FP-tree that has been built previously. 

2. Conditional FP-tree Generation Stage At this stage, the support count of each item in each conditional pattern 

base is added up, then each item that has a support count greater than the minimum support count will be 

generated with a conditional FP-tree. 

3. Frequent itemset search stage if the conditional FP-tree is a single path, then the frequent itemset is obtained 

by combining items for each conditional FP-tree. If it is not a single path, then FP-growth is generated 

recursively. These three stages are the steps that will be taken to get the frequent itemset. 

4. By using FP-Growth, we can do Pettern Frequent itemset without taking a long time. 
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Fugure 1. Flowchart FP_Growth 

Rule Mining Association Analysis 

Association rules are in data mining that find frequent itemsets in the database. Association of data mining rules 

is a mechanism in data mining in association rules, the implication expression of the form X → Y where X is Y. The 

antecedent and consequent are specified domain items I. The introduction and consequent are a set of items from 

domain I. Thus X∩Y = . The support of the item set is defined as the ratio of the number of transactions containing the 

item set to the total number of transactions. The trust of association rule X → Y is the probability that Y transaction 

contains association rule mining algorithm X, Arora K. Rakesh and Badal Dharmendra10 The formula to find the 

support and confidence values is:(Mulyawan, Vionelsy, and Sutrisno 2020) 

 
Association analysis is defined as a process to find all association rules that meet the minimum requirements for support 

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

 

3. RESULTS AND DISCUSSION 

Data source comes from: https://www.androidcame.com/2020/08/7-categories-product-terlaris-di.html Source 

ecommerceiq.asia which published Bram's writings on Monday, August 10, 2020 . 

 

Table1. Percentage of Ecommerce Sales in Indonesia 
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In table 1 above is the data record of the best-selling products in the marketplace in Indonesia with the percentage 

of the best-selling products using several e-commerce platforms such as: blibli.com, Bukalapak, JD.id, Lazada, Shopee 

and Tokopedia, where each percentage figure describes sales data. products of any existing e-commerce services. In 

the analysis of the data above that there are also some products with low percentages but the possibility of a lack of 

advertising in each product on each e-commerce service so that the product percentage figure is very low for each e-

commerce service. (Kamepalli and Bandaru 2019)The percentage data in the table above is used as criteria data. which 

will be processed with the following information: 1. A1 >20% , B1>17%, C1>12%,>9%=D1, >6%=E1, <6%=F1. : 

 

Table2. Transaction ID 

No.Rec Item 

TID 1-  10 A1,B1,E1,F1 

TID11-20 A1,C1,D1,F1 

TID 21-30 B1,D1,C1,F1 

TID31-40 B1,D1,E1,F1 

TID41-50 A1,C1,E1 

TID51-60 A1,C1,D1,E1 

 

Table 2 above states that the results of the Transaction Process data are divided into 6 (six) classification groups, 

namely: TID 1-TID 10: serial number 1 to 10 in column A, where A = Bilibli.com, TID 11-20 serial number 1- 10 in 

column B, where B = Bukalapak, TID 21-30 serial numbers 1-10 in column C, where C = JD.id, TID 31-40 serial 

numbers 1-10 in column D, where D = Lazada, TID 41 -50 serial numbers 1-10 in column E, where E = Shopee, and 

TID 50-60 serial numbers 1-10 in column F, where F = Tokopedia. Furthermore, in table 2 above, the formation of 

association rule mining is applied by applying the FP_Growth method with build FP_Tree in the image below: 
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Figure2. FP_Grwoth/FP_Tree 

From the FP_Tree above, there are several items that can be seen in the FP_Tree node line which is the result 

of generating Frequent Itemset on TID records in table 2. From the FP_Tree above, it is concluded that the item/itemset 

that generates Frequent Item/Itemset A1=4, C1=4,B1= 3,D1=4,E1=4, F1=4, F1=4 where advertising products are 

displayed by several start-up (Vora Assit et al. 2021)companies such as blibli.com, Bukalapak, JD.id, Shopee, Lazada 

and Tokopedia, all of which have unique characteristics. themselves in making digital advertising ad impressions to 

attract customers to buy products from their company. Detailed data can be seen in table 3 below: 

Table 3. Generate Frequent Itemset 

K1 Item Frequent Item 

A1 4 

B1 3 

E1 4 

F1 4 

C1 4 

D1 4 

In table 3 above, the results of data processing using FP_Growth, namely FP_Tree generate Frequent Itemset to a table. 

The results of Generate Frequent Itemset in table 3 above which have a high frequent number are: A1, E1, F3, C3, D1. 

So that after sorted as in the table below: 

Table 4. List Generate Frequent Itemset 

K1 Item Frequent Item 

B1 3 

A1 4 

E1 4 

F1 4 

C1 4 

D1 4 
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In table 4 above, the list of results for the number of frequent items/itemsets in FP_Tree states that the highest frequent 

values are: A1, E1, F3, C3, D1. After getting the number of frequent itemset results in table 4 above, they are in the 

group: 

Table 5. Assosiasi Rule Mining 

K1 Item 

Frequent 

Item Min Support 50% Min.Confidence 60% 

K1 Item 

Frequent 

Item Min Support 50% Min.Confidence 60% 

A1 4 7% 48% 

B1 3 5% 36% 

E1 4 7% 48% 

F1 4 7% 48% 

C1 4 7% 48% 

D1 4 7% 48% 

In table 5 above, the results from the list of association rule mining minimum support 50% & minimum 

confidence 60% there are several parts as follows: 1. Frequent itemset results with support value 7%: A1, E1, F1, C1, 

D1 and support value 5% is B1, the confidence value is 48%: A1, E1, F1, C1, D1 and B1 the confidence value is 36%. 

Thus, it is concluded that those with the highest support and confidence values are those with a value of 4, followed 

by a value of 3. Which has a support value of 7% and 5%. And the confidence value has a value of 48% and 36%. 

 

5. CONCLUSION 

From the data processing carried out using FP_Growth in FP_Tree can produce a decision in accordance with 

the output table of the rule mining association in the table below: 

Table 6.Out Put dari Asosiasi Rule Mining I 

Rule Mining Nama Produk Ecommerce 

A1>21% Mobile&Electronics Blibli.com 

  Bukalapak 

  Tokopedia 

 Fashion Shopee 

B1>17% Fashion Blibli.com 

 Groceries Blibli.com 

 Fashion Lazada 

 Groceries JD.id 

C1>12% Fashion Bukalapak 

 Fashion JD.id 

 Beauty JD.id 

 Beauty Shopee 

In table 6 the output of the rule mining association, I stated that product brand sales increased by promoting the product 

brand so that the percentage of sales increased the same in several e-commerce such as: Blibli.com, Bukalapak, 

Tokopedia, Shopee, Lazada, JD.id .(Ernawati et al. 2021) this is of course with a variety of campaigns, digital 

advertisements, promotions on social media, IG, Twitter, Facebook to inviting famous artists to lure customers to 

access e-commerce services that are already available and well-known in Indonesia. 

Table 7.Out Put dari Asosiasi Rule Mining  II 

Rule Mining Nama Produk Ecommerce 

D1>9% Lifestyle and Hobby Bukalapak 

>6%=E1,  

<6%=F1 

Mom & Baby JD.id 

Groceries Lazada 

Home & Living Tokopedia 
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Beauty Blibli.com 

Health & Wellness Blibli.com 

Sports Blibli.com 

Travel Blibli.com 

Beauty Bukalapak 

Health & Wellness Bukalapak 

Mom & Baby Bukalapak 

Toys Bukalapak 

Health & Wellness JD.id 

Sports JD.id 

Travel JD.id 

Health & Wellness Lazada 

Toys Lazada 

Sports Lazada 

In table 7 the Out Put of the Rule Mining II Association states that from the data in table 1 above, there are still several 

product brands in e-commerce that still have sales percentage figures below 6%. This percentage figure below 6% is 

the center of attention by e-commerce parties to carry out large-scale campaign actions because the percentage value 

below 6% has a frequent item set of 4x in all e-commerce services such as: Blibli.com, Bukalapak, Tokopedia, Shopee, 

Lazada, JD. en. it is possible that this product brand is favored by the e-commerce community, only because the product 

brand is less aggressively promoted by each e-commerce party so that the product brand is not selling well, even though 

in terms of user needs it is very important, even very much needed by the community, especially product brands. : 

Health & wellness, Mom & Baby, Toys and Sprots all of these are household and individual needs. 
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