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Abstract 
 
Email marketing campaign has uniqueness in customer personalization, ability to raise the conversion rate of a website, and a high click-
through rate. Unfortunately, email marketing campaign cannot always provide relevant contents for customers. To solve this problem, 
Webeli.com build recommendation system to find out what products are liked by the customers. The purpose of this research is using 
association rules technique to optimize email marketing campaign and to influence customers into purchasing particular products that 
relevant to their interest. The algorithm that used to analyze the association rules among products that purchased together by the custom-

ers in one shopping cart is apriori algorithm. This research produces a system that can provide product recommendations that relevant 
with customers’ interest and can optimize email marketing campaign by increasing efficiency number of the email recipient, duration of 
delivery email, and cost of delivery email. 
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1. Introduction 

 
Webeli.com is an e-commerce startup that use email marketing 
campaign to promote merchants’ products. Email marketing has 
more advantages than other online marketing tools, it has unique-

ness in customer personalization, ability to raise the conversion 
rate of a website, and a high click-through rate. Unfortunately, 
email marketing cannot always provide the recipients with rele-
vant contents [1]. 
To solve this problem, Webeli tries to build a system to provide 
product recommendation that relevant with customers’ interest. 
The main goal of this research is using association rules technique 
to explicitly influence customers into purchasing particular prod-

ucts. Association rules technique can discover interesting associa-
tions between attributes contained in a database, all possible com-
binations of potentially interesting product grouping can be ex-
plored [2,3,4]. The algorithm used to build it is Apriori algorithm. 
Apriori Algorithm can be applied to support marketing strategy in 
a company. Information related to implementation promotion can 
be available quickly, so the management can make a decision with 
fast [5]. 

Pramudiya et al., in their research state that Apriori algorithm can 
be used as a recommendation tool for the products that will be 
purchased by the customers and it can be used to filter potential 
customers [6,7,8,9,10,11,12]. Sharif et al.,  also conduct a similar 
research the result is association rules can be used to send online 
ads about the latest products to the potential customers based on 
their profile [13]. In other research, Zulfikar et al. use apriori algo-
rithm to increase the quality of promotion, the result is association 

rules that contain a combination of varied products as a reference 
for promoting the products [14]. This research has similarities to 
the three pieces of research that has discussed before. The differ-
ences are this research produces a system that can provide product 
recommendations that relevant with customers’ interest and 

measures how much recommendation system can optimize email 
marketing campaign by increasing efficiency the number of email 
recipient, duration of delivery email, and cost of delivery email.  
The first step, this research analyzes email marketing on the 
previous system by using a few of variables. The purpose of this 
analysis is to find out the problems that occur in email marketing 
activities on the previous system. Second, build a prototype 

system by applying apriori algorithm. Third, the prototype will be 
tested by input minimum support value and minimum confidence 
value. It produces product combination that can be recommended 
to the customers. The prototype will look for customers who have 
similarities of products that are in their purchase transactions 
history with a combination of products produced by the 
association rules. Then the system will send email marketing to 
the customers. Fifth, the prototype will be analyzed using six 

variables that are how to select products that will be sent through 
email marketing, how to select candidates who will receive email 
marketing, duration of email marketing delivery, email marketing 
delivery cost, and survey responses. The final step is comparing 
the analysis results of the previous system and the new system to 
find out how much efficiency of the new system. 

 

2. Theory 

 
2.1. Association Rules 

 
Customer shopping patterns are very interesting to analyze. Some 
valuable information can be generated from it. The information 
can be used to support business activities such as product market-
ing, stock management, and customer relationship management. A 
methodology that can be used to analyze customers’ shopping 
patterns is association analysis. It is a methodology used to find 
the association among products on the customers’ purchase trans-
action data. For example, see Table 1. 
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Table1: Purchase Transaction Data 

TID (T) Item (I) 

1 Egg, Noodle 

2 Egg, Crackers, Bread, Mineral Water, Noodle 

3 Noodle, Crackers, Bread, Mineral Water, Jam 

4 Egg, Noodle, Crackers, Bread 

5 Egg, Noodle, Crackers, Mineral Water 

6 Noodle, Crackers, Egg 

 
In Table 1, noodles and eggs simultaneously exist in almost all 

transactions. It shows that noodles and eggs have strong associa-
tion. There are some basic terminologies that should be known to 
determine association analysis such as [15]: 
Binary representation 

Purchase transaction data can be represented in a binary format 

using the value "0" and "1". Value "1" is given if the products 
exist in the purchase transaction data. Value "0" is given if the 
products do not exist in the purchase transaction data. Table 2 
show binary representation from table 1. 

 
Table2: Binary Representation From Table 1 

T
ID

 

M
in

er
al

 W
a
te

r 

N
o

o
d

le
 

B
re

ad
 

Ja
m

 

C
ra

c
k

er
s 

E
g

g
 

1 0 1 0 0 0 1 

2 1 1 1 0 1 1 

3 1 1 1 1 1 0 

4 0 1 1 0 1 1 

5 1 1 0 0 1 1 

6 0 1 0 0 1 1 

 
Itemset and support count 

There is variable I, and I = {i1, i2, i3, ..., in} defines all items in the 
transaction history data. There is variable T, and T = {t1, t2, t3, ..., 
tn} defines all transactions contained in the database. Each 
transaction ti contains items taken from I (eg: t1 transaction 
contains an item i2 and i3). In association analysis, a set of empty 
item or a set that contains more than one item is called itemset (eg: 
{}, {i2, i3}, and {i5} called itemset). Empty set is an itemset that 
does not have any item. If an itemset contains k items, it is called 

k-itemset. Examples on transaction TID = 2, there is an itemset 
{Eggs, Crackers, Bread, Mineral water, Noodles}, then it can be 
called a 5-itemsets because it consists of five types of item).  
Transaction width 
Transaction width is defined as a number of items contained in a 

transaction. Tj transaction can be said containing an itemset  if 

 is a subset of tj. For example, tj transaction consists of itemset 

{i1, i2, i3}, itemset {i1, i2} is the subset of tj, while the itemset {i1, 
i5} is not the subset of tj because i5 is not included in tj.  
An important property from an itemset is support count. Support 
count is the number of transactions containing certain itemset. 
Association rule 

Association rule is an implication expression of , where 

 and   are disjoint itemsets, . The quality of 

association rules can be measured with support and confidence. 
Support and Confidence 
Support is how often a rule is applied on dataset, while confidence 

can determine the frequency of items in  that appears in 

transactions containing . Support is used to eliminate rules that 

do not interesting, while confidence is used to measure the 
reliability of conclusions made from the rules.  

Association analysis is also often reffered as a market basket 
analysis. Basic methodology of association analysis is divided into 
two phases, namely: 
Frequent itemset extraction 
This phase is looking for a combination of items that meets the 
minimum requirements of support value. Support value of one 
item is obtained using the following formula:  
 

 

While support value of two items is obtained using the following 

formula:      
 

 
 
Association rule mining 
After all frequent itemsets are found, the next step is finding an 

association rule. Association rule must meet the minimum support 
and minimum confidence. Confidence value of rules is derived 
from the following formula: 
 

 
 

2.2. Hypothesis 

 
The hypotheses are as follows: 
H1 = recommendation system can provide relevant recom-

mendation products to the customers based on the simi-
larity of purchased product and combination products in 
association rules. 

H2 = recommendation system can optimize email marketing 

activities. 

 

3. Methodology 

 
3.1. Research Method 

 
System development method used is prototyping method. The 
prototype will be built, tested, and then repeated as necessary until 
the prototype is accepted by Webeli. For the system design, the 
approach used is object-oriented approach. 

 

3.2. Sample Method 

 
Sampling technique used is purposive sampling. Purposive sam-
pling is a technique based on specific criteria sampling. The num-
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ber of sample is calculated using the slovin formula. Where n is 
the sample unit, N is the population, and e is the error value. 
 

 
 
Samples are customers who have bought at least one transaction of 
which the purchase status is approved. If the number of Webeli’s 

customers who have purchased at least one time and have status of 
transaction is approved is 182 people (N) with a sampling error 
rate of 5% (e), then the minimum number of samples (n) to be 
taken is 125 people. 

 

3.3. Instruments 
 
Data is collected by observation, interview, and questionnaire 
analysis. Instruments used are:  
Instruments for observation method are operational business 

process and email marketing activities. 
Instruments for interview method is the list of questions that will 
be given to the interviewees. 
Instruments for questionnaire method is the list of questions that 
will be given to respondents. Likert scale range used is: 

 
Table3: Likert Scala Range 

Options Rating 

Very uninteresting 0 – 1,0 

Not interesting 1,1 – 2,0 

Neutral 2,1 – 3,0 

Interesting 3,1 – 4,0 

Very interesting 4,1 – 5,0 

 

 

3.4. Testing Technique 

 
Techniques that used to measure the relevance between the rec-
ommendation and the customer interest is the trend of rising per-
centage, using the formula (new data - old data) / (new data) * 
100%. Old data taken from the result of questionnaires analysis 
from the previous system, while new data is taken from the result 

of questionnaire analysis from the new system. The test results 
will be presented on the comparison table.  
Techniques that used to measure the efficiency of email marketing 
delivery is calculating the trend of rising percentage, using the 
formula (new data - old data) / (new data) * 100%. The efficiency 
testing is carried out by using the parameter of the number of 
email marketing recipients, the duration of email marketing deliv-
ery, and email marketing delivery cost. Old data is taken from the 

number of email marketing recipients, the duration of email mar-
keting delivery, and email marketing delivery cost from the previ-

ous system, while the new data is taken from the number of email 
marketing recipients, the duration of email marketing delivery, 
and email marketing delivery cost from the new system.  

 

4. Analysis 

 
4.1. Previous System Analysis 

 
There are six variables that used for analyze previous system, 
namely: 1) how to select products that will be sent through email 
marketing, 2) how to select candidates who will receive email 
marketing, 3) the number of email marketing recipients, 4) the 
duration of email marketing delivery, 5) the email marketing 
delivery cost, and 6) the results of survey responses toward 
customer product recommendation. The conclusion of previous 

system condition is shown in Table 4. 

 
Table4: Conclusion of Previous System Testing 

Variables Results 

How to select products Random 

How to select candidates Random 

The number of email recipients All recipients in contact list. Total recipients on the contact list of "Webeli 

Members" are 926 people. 

Duration of email delivery Delivery for one sale promotion to the contact list of "Webeli Members" 

requires 27 minutes and 30 seconds. 

Email marketing delivery cost Delivery for one sale promotion to the contact list of "Webeli Members" 

costs US $ 0.0001 * 926 = US $ 0.0926, equivalent to Rp1.214,91, -. 

Match between product recommendation and customers’ interests Value range of the match is 3 or equal to matched enough. 

Variables Results 

 
After analyzing the operational business process and email mar-
keting campaign activities, we can conclude that several problems 
occurred are: 
There is no system that can provide relevant product recommenda-
tion to the customers’ interests or wishes based on customers’ 
purchase transaction history. 
Email marketing is sent to all subscribers without filtering email 

marketing recipients. It can affect duration and cost of email de-
livery.   
From the analysis, it is suggested that Webeli.com build a recom-
mendation system. The recommendation system can be useful for 
Webeli.com in establishing product marketing strategy and mak-
ing an email marketing activities more focused. Here is the pro-
posed business process email marketing: 
The content writer makes email marketing templates using HTML. 

The content writer creates contents of email marketing product 

The content writer provides contents of email marketing to the 
Administrator. 
The administrator receives contents of email marketing. 
The administrator runs the system on to the stages of frequent k-
itemsets extraction, generates association rules, and transmits the 
association rules to the Interspire Email Marketer application. 
The administrator runs the Interspire Email Marketer application 

to send email marketing. 
The administrator sends email marketing to the customers in 
accordance with the recommendations given. 
Customers receive email marketing from Webeli.com. 
 
 
 
 

4.2. Functional Requirement Analysis 
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Functional requirements analysis is conducted to determine the 
functional requirement of the system. This requirement is derived 

from an interview with the Webeli.com. Table 5 shows the specif-
ic requirement of the built system software. 
 

 
Table5: Specific Requirement of Software 

Number Specification 

Requirement-01 System should display sales transaction analysis on a table.  

Requirement-02 System should display the table of binary representation of sales transaction data. 

Requirement -03 System should be able to search frequent k-itemset, to display frequent k-itemsets candidate, and to display the fre-

quent k-itemset extraction. 

Requirement -04 System should display the association rules generated from frequent k-itemset extraction. 

Requirement -05 System should send the candidate of email marketing recipients and product names to Interspire. Customers who have 

ever bought one of the products listed on the association rules will be a strong candidat to receive the email market-

ing. 

Requirement -06 System should display product recommendations on the product detail page. 

 

4.3. Use Case Diagram 

 
Use Case diagram is used to model the specific requirements of software shown in Table 5.  
 

 
Picture1: Use Case Diagram 

 

5. Results 

 
5.1. Prototype Implementation 

 
The following previews show the built of recommendation system. 
 

 
Picture2: Input Minimum Support 
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Picture3: Input Minimum Confidence 

 

 
Picture4: Association Rules Mining 

 
Using minimum support 40% and minimum confidence 80%, the 

association rules contain three combination of products that can be 
recommended to customers, namely:  
If customers have purchased “MP3 Player Mirror Clip Black” and 
“MP3 Player Mirror Clip Purple” then the customers will be 
recommended to buy “MP3 Player Mirror Clip Blue”. 
If customers have purchased “Body Mist Bali Ratih 60 ml” then 
the customer will be recommended to buy “Body Lotion Bali 
Ratih 110 ml”. 

If customers have purchased “MP3 Player Angry Bird Yellow” 

then the customer will be recommended to buy “MP3 Player 
Angry Bird Green”. 
The system can find 14 customers who have similarity purchase 
transaction history with the three combination products above. 
The lists follow: 

 

 
Picture5: Email Recipients in New System 
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5.2. Recommendation System Testing 

 
There are six variables that used for testing previous system, 
namely: 1) how to select products that will be sent through email 
marketing, 2) how to select candidates who will receive email 

marketing, 3) the number of email marketing recipients, 4) the 
duration of email marketing delivery, 5) the email marketing 
delivery cost, and 6) the results of survey responses toward 
customer product recommendation. The conclusion of new system 
is shown in Table 6. 

 
Table6: Recommendation System Testing 

Variables Results of Analysis 

How to select products The results from generating association rules. From 40% minimum value support and 80% of mini-

mum confidence, it is gained 3 recommended products. 

How to choose candidates Based on the similarity between products that have been purchased and those listed on association 

rules. 

The number of email recipients There are 14 customers who 

have purchased the same type of products as those listed on the association rule. 

Duration of email delivery The duration for sending email marketing "iMusic Mirror MP3 Music Player Clip" is 25 seconds. 

Meanwhile, the duration for sending email marketing "Body Lotion 110 ml” is 7 seconds, so the total 

is 32 seconds. 

Email marketing delivery cost Sending email marketing "iMusic Mirror MP3 Music Player Clip" and "Body Lotion 60 ml Ratih 

Bali" to 14 people costs US $ 0.0001 * 14 = US $ 0.0014, which is equal to Rp18,36-. 

Match between product recommendation and 

customers’ interests 

Based on one of the 13-customer’s responses, the value range is 4 or equal to matched. 

 

 

5.3. Comparison of Previous System and New System 

 
In this section, we will discuss the comparison of previous system 
and new system. The purpose of this comparison is to prove the 
effectiveness of the new system by calculating the efficiency of 

how to select product, how to select email recipients, the number 
of email recipients, the duration of email delivery, the email 
delivery cost, and the match of product recommendations. This 
comparison is also used to prove the hypothesis of the study. 

Table 7 shows the comparison of the previous system and the new 
system. 

 
Table7: Comparison of the Previous System and the New System (1) 

Variable Product 

Selection 

Email Recipients 

Selection 

Previous System 
Random, example: Keripik Singkong Krispi 

Renyah 

Random,example: Webeli Member List 

New System 

Based on association rules: MP3 Player Mirror 

Clip Blue, Body Lotion Bali Ratih 60 ml 

Based on association rules with customer’s purchases history: 

MP3 Player Mirror Clip Blue sent to 13 people, Body Lotion Bali 

Ratih 60 ml sent to 1 person 

Efficiency 
Product selection is more directed. Filtering email recipents from all members in the list to only 

several members is carried out. 

 
Table8: Comparison of the Previous System and the New System (2) 

Variable The Number of Email Recipients Duration of Email Marketing Delivery 

Previous System 926 customers 27 minutes and 30 seconds = 1650 seconds 

New System 
14 customers MP3 Player Mirror Clip Blue needs 25 seconds and Body Lo-

tion Bali Ratih 60 ml needs 7 seconds, total = 32 seconds 

Efficiency 
(previous data-new data)/new data* 100 = (926 – 

14)/14 *100 = 65, 14 * 100 = 6514% 

(previous data-new data)/new data * 100 = (1650 – 32)/32 

*100= 50,56 * 100= 5056% 

 
Table9: Comparison of Previous System and New System (3) 

Variable Email Marketing Delivery Cost Match of Product Recommendation  

Previous System Rp1.214,91 Range value=3 or Neutral 

New System 
Rp18,36,- Range Value=4 or Interesting 

Efficiency  

(previous data – new data)/new data* 100 = 

(1214,91-18,36)/18,36 *100= 65,17*100= 6517% 

 

New system is one level higher than previous system 

 
Based on the comparison shown on Table 7, 8, 9, it can be seen 
that the efficiency of the number of email recipients in the new 
system is 6514% better than the previous system. The efficiency 
rate of the number of email recipients gives an impact toward the 
duration of email delivery. The efficiency of the duration email 
delivery of the new system is 5056% better than the old system. 
The efficiency rate of the number of email recipients also gives an 

impact toward email delivery cost. The efficiency of delivery cost 
on the new system is 6517% better than the previous system. 
From this comparison, it can also be seen that the selection of 
products that will be recommended is more focused. Besides, the 
system has also successfully filtered the recipients based on the 
similarity between the products that have been purchased and the 
combination products in the association rules. In addition, from 
the comparison results, it is shown the increasing rate of the match 

between the product recommendation and the customers’ interest. 
The rate of the match of product recommendation on the new 
system goes up one level from rating 3 (neutral) to 4 (interesting). 
There are obstacles in these surveys, that is, not all the customers 
fill out and respond to the survey.  

 

6. Conclusion 

 
Recommendation system can find 14 customers who has relevant 
purchase transaction history with the three products above.  The 
relevance is based on similarity between the products that have 
ever been bought by the customers and the products listed on the 
association rules. In addition, the survey results that recommenda-
tion system can deliver products promotion based on customers’ 
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interests. This result is proved by the increasing rate of the match 
of product recommendation and customers’ interests from rating 3 
to 4. There are obstacles in these surveys, that is, not all the cus-
tomers fill out and respond to the survey. However, from the asso-
ciation of the type of product purchased by customers and the type 

of product in association rules, it can be said that recommendation 
system can provide relevant products to the customers. 
Recommendation system can filter the candidates of email recipi-
ents from 926 customers to 14 customers. On the other word, filter 
on email marketing recipients in new system is 6514% more effec-
tive than previous system. The number of email marketing recipi-
ents affected the duration of email marketing delivery. In the pre-
vious system, Webeli.com needs 1650 seconds to deliver email 

marketing to 926 customers (all customers). The new system only 
needs 32 seconds to deliver email marketing to 14 customers (cus-
tomers who have relevant interest with product combination in 
association rules). On the other words, duration of email market-
ing delivery in the new system is 5056% quicker than previous 
system. The number of email marketing recipient also affects sig-
nificantly the email marketing cost. In the new system, email mar-
keting costs 6517% cheaper than in the previous system.  

Based on the explanation above, can be concluded that recom-
mendation system can provide relevant products to the customers 
and it can optimize email marketing campaign by decreasing the 
number of email marketing recipients, duration of email delivery, 
and cost of email delivery. 
For the future research, Webeli has to try to combine some of the 
recommendation systems to make the recommendations more 
accurate and integrate Webeli’s system with Interspire Email 

Marketer to send email marketing automatically. 
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