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Abstract : This The speed of information, the accuracy of data, the ease 

of information services, and accountability are very important reasons for 

the implementation of the system. Semarang University (USM) is a 

private university in Semarang that has the most 2 students in Central 

Java. Based on the 2019 USM tracer data showing horizontal alignment, 

namely how close the relationship between the field of study and alumni 

work is, it appears that there is still a discrepancy in the ability of graduates 

with stakeholders. The Apriori algorithm is the best-known algorithm for 

finding high-frequency patterns Rules that state associations between 

attributes are often called affinity analysis or market basket analysis. The 

use of the Apriori Algorithm in data mining calculations using data from 

the Semarang University tracer that the limit of the minimum support is 

50% and the minimum confidence is 100% so that it forms 4 rules. From 

the four rules produced that modeling using the Apriori Algorithm can 

produce several rule formations so that it can provide an evaluation to the 

University for compiling steps, this can be seen because the resulting rules 

are different because each graduate relationship with the desired desires 

and different styles. 

 
 

 

1. Introduction 
The rapid development of information 

technology today requires universities to implement 

automation systems that can increase work efficiency 

in all fields. Demands for speed of service, accuracy, 

and accuracy of data, ease of delivery of information, 

and accountability are important reasons for 

implementing information systems. Moreover, in this 

era of industrial revolution 4.0, which is all digital 

(digital economy, robotics, big data, internet of things, 

etc.), it is easy for universities to be able to digitize all 

services to make it easier for people to get services. 

Semarang University (USM) is a private 

university in Semarang that has the most 2 students in 

Central Java. USM is one of the fastest-growing 

universities. A large number of students makes USM 

have a big responsibility for student education so that 

later they become graduates who are ready to work 

according to the needs of the business or industrial 

world. This makes USM have to pay attention to the 

quality of graduates, one of the efforts that can be done 

by collecting data and evaluating the resulting 

achievements. This research is a development of 

previous research [1]. The previous research explained 

how to analyze the ability of graduates with the needs 

of stakeholders. The data collected is alumni data by 

asking several questions related to the knowledge and 

abilities gained during college as well as the suitability 

of the field of work with the industrial world or 

company. The parameters of the type of ability used to 

shape the pattern of graduates' abilities to the needs of 

the business and industrial world based on the 

perspective of graduates, namely the field of science, 

foreign language skills, interpersonal relations 

skills/soft skills, mastery of technology, managerial 

abilities/leadership. From the combination above, n 

parameters are formed to measure the ability of 

graduates to meet the needs of the business world and 

industry. 
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Based on USM tracer data in 2019 showing 

horizontal alignment, namely the alignment of how 

closely the relationship between the field of study and 

alumni work, it appears that there are still 

discrepancies (not at all = 1.6%, less = 19.2%. And 

quite large = 27.5 %) the ability of graduates with 

stakeholders. This is a special concern for universities 

to fix/set a strategy so that the percentage of the data 

is reduced. 

Semarang University must be able to compete 

with other universities. Quality and quality in 

producing human resources is the basis for the success 

of higher education. Graduates' abilities will relate to 

the needs of the industrial world or stakeholders, 

whether the abilities possessed by graduates are by 

what stakeholders need. It can have different trend 

patterns due to many factors. And the graduates 

obtained are expected to be able to model the pattern 

of graduate and stakeholder relationships, by 

processing data mining using apriori algorithms and 

association rule techniques. The expected result is to 

know what graduates' abilities are needed in the 

industrial world, making it easier for universities 

(USM) to determine strategies to improve the quality 

and quality of graduates. 

Data mining is the mining of new information 

by looking for certain patterns or rules from a very 

large amount of data [2]. Data mining is also referred 

to as a series of processes to explore added value in the 

form of knowledge that has not been known manually 

from a data set [3]. Data mining is often referred to as 

knowledge discovery in a database (KDD). KDD is an 

activity that includes the collection, use of historical 

data to find regularities, patterns, or relationships in 

large data sets. The use of data mining techniques is 

expected to provide knowledge that was previously 

hidden in the data warehouse so that it becomes 

valuable information [4]. Techniques to fulfill data 

mining objectives are association rules, classification, 

clustering, and so on. Among data mining techniques, 

association rules have received great attention because 

of their use in various research applications [5]. 

Association rule mining is one of the 

techniques involved in the process mentioned above 

and is the most studied of data mining. The results can 

be effectively used to uncover unknown relationships, 

producing results that can provide a basis for 

forecasting and decision making. Association rules 

can be used to find a relationship or cause and effect. 

The original problem that association rule mining 

tackles are finding correlations between sales of 

different products from supermarket data analysis. 

Currently, research on association rule mining is 

motivated by various application areas, such as 

banking, manufacturing, healthcare, and 

telecommunications [6]. A number of association rule 

algorithms have been developed in recent years, which 

can be classified into two categories  namely  

candidate  generation  or  test 

approaches such as Apriori and pattern growth 

approaches. A milestone in the first category of studies 

is Apriori-based development [7]. 

Based on the problems above, the researcher 

intends to research the ability of the association rule 

method based on the Apriori algorithm in modeling 

the pattern of graduate eligibility with the needs of 

stakeholders 

2. Research Method 
Data mining is an analytical step of the 

knowledge discovery process in the database or 

knowledge discovery in the database, which is 

abbreviated as KDD. Bias knowledge in the form of 

data patterns or relationships between valid data 

(which were not previously known). Data mining is a 

combination of many computer science disciplines 

which is defined as the process of discovering new 

patterns from very large data sets, including methods 

that slice from artificial intelligence, machine 

learning, statistics, and database systems. Data mining 

is aimed at extracting (taking the essence) knowledge 

from a set of data so that a structure can be understood 

by humans and includes database and data 

management, data processing, model and inference 

considerations, interest measures, complexity 

considerations, post-processing of the structures 

found, visualization, and online [7]. Several stages in 

data mining are data cleaning, data integration, data 

selection, data transformation, application of data 

mining techniques, pattern evacuation and the last is 

knowledge presentation. 

In general, data mining methods are divided 

into two, namely descriptive and predictive. 

Descriptive means that data mining is used to look for 

patterns that can be understood by humans that explain 

the characteristics of the data. While predictive means 

data mining is used to form a knowledge model that 

will be used to make predictions [8]. The existing 

methods in data mining are Classification, Clustering, 

Association, Regression, Forecasting, Sequence, 

Deviation. 

2.1. Association Analysis 

Association analysis is a data mining technique 

to find interesting relationships between a 

combination of hidden items in a database. This 

relationship can be represented in the form of 

association rules [9]. Association analysis will try to 

reveal the relationship between two or more attributes. 

In general, association rules have the form of IF 

antecedent THEN consequent. The strength of the 

relationship of an associative rule can be measured by 

two parameters, namely support and confidence. 

Support (support value) is the percentage of the 

combination of these items in the database and 

confidence (certainty value). Namely the strong 

relationship between items in associative rules. The 

association analysis method, also known as market 

basket analysis, is an analysis that is often used to 

analyze the contents of a consumer's shopping basket 
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in a supermarket. An example of the application of the 

associative rule is an analysis of product purchases at 

a stationery store, in that analysis, for example, it can 

be seen how likely it is that a customer buys a pencil 

at the same time as buying an eraser. The application 

of association rules in these cases can help store 

owners to use as decision support in sales such as 

arranging the placement of goods, managing 

inventory, or making marketing promotions by 

applying discounts for certain combinations of goods. 

Association analysis is defined as a process to find all 

association rules that meet the minimum requirements 

for support (drink support) and minimum 

requirements for confidence (minimum confidence). 

The basis of association analysis is divided into two 

stages, namely: 

2.2.1 High-Frequency Pattern Analysis 

This stage is looking for a combination of items 

that meet the minimum requirements of the support 

value in the database. The support value of an item is 

obtained by the formula 1. 

 

(1) 

 

where 

Support (A) = the supporting value item A 

∑Transactions A  = the occurrence item A 

∑Transactions = the total number of transactions 

 

(2) 

where 

Support A, B = the supporting value item A,B 

∑Transactions A,B= the occurrences item A, B 

∑Transactions =the total number of transactions 

 

The formation of association rules, after all, 

high-frequency patterns are found, then search for 

association rules that meet the minimum requirements 

for confidence by calculating the confidence value of 

the associative rule A→B. for the confidence value of 

the rule A→B obtained from formula 3. 

 

(3) 

 

where 
Confidence P(A|B)=the value of the certainty item 

A,B 

Transactions A, B= the occurrences of a combination 

of items A and B 

Transaction A =the total number of transactions 

item A 

2.2.2 Apriori Algorithm 

The Apriori algorithm is the best-known 

algorithm for finding high-frequency patterns. High-

frequency patterns are patterns of items in a 

database that have a frequency or support above a 

certain threshold called the minimum support term. 

This high-frequency pattern is also used to construct 

associative rules as well as several other data mining 

techniques. 

The a priori algorithm is a type of association 

rule in data mining. Rules that state associations 

between attributes are often called affinity analysis or 

market basket analysis. The Apriori algorithm is 

divided into several stages called iterations. Each 

iteration produces a high-frequency pattern of the 

same length starting from the first iteration which 

produces a high-frequency pattern of length one. In 

this first iteration, the support of each item is 

calculated by scanning the database. After the support 

for each item is obtained, items that have support 

above the minimum support are selected as high-

frequency patterns with a length of 1 or often 

abbreviated as 1-itemset. The abbreviation k-itemset 

means 1 set consisting of k items. The second iteration 

produces a 2-item set, each of which has 2 items. First, 

a 2-itemset candidate is created from the combination 

of all itemsets. Then for each 2-itemset candidate, the 

support is calculated by scanning the database. 

Support here means the number of transactions in the 

database containing both items in the candidate 2-

itemset. After the support of all 2-itemset 

candidates is obtained, the 2-itemset candidates that 

meet the minimum support requirements can be 

designated as 2-itemset which is also a high-frequency 

pattern with a length of 2. For more details on the 

stages in the Apriori algorithm, see Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Stages in the Apriori Algorithm 

Furthermore, in the kth iteration, it can be 

further divided into several parts [10]. 
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a. The formation of the k-itemset candidate is formed 

from the (k1)-itemset combination obtained in the 

previous iteration. One of the characteristics of the 

Apriori Algorithm is the pruning of k-itemset 

candidates whose subsets containing k-1 items 

are not included in the high-frequency pattern 

with a length of k-1. 

b. Calculation of Support from each candidate 

k-itemset Support from each candidate k-itemset is 

obtained by scanning the database to count the 

number of transactions containing all items in the 

candidate k-itemset. This is also a feature of the 

Apriori Algorithm where calculations are required 

by scanning the entire database for the longest k-

itemset. 

c. Set a high-frequency pattern. The high-frequency 

pattern containing k-item or itemset is determined 

from candidate k-itemset whose support is greater 

than the minimum support. 

d. If no new high-frequency pattern is found, the 

whole process is stopped. If not, then add one to k 

and return to part 1. 

3. Result and Discussion 
In the results and discussion section, it contains 

data processing obtained from the Semarang 

University tracer data collection in 2021. Furthermore, 

the data is then taken or the data placement stage. In 

the update stage, the stored data is updated and 

adapted to the latest events. 

3.1. Data retrieval 

The stored data is accessed and summarized for 

further processing or reporting purposes. The data 

stored at this stage is NIM data, student names, 

assessment variables include ethics, expertise in the 

field of science, foreign language skills, use of 

information technology, communication skills, 

cooperation, self-development. The amount of data 

recorded is 1316. For more details, please see Fig. 2. 

Data Tracer Year 2021 
 

Fig. 2.  Data Tracer Year 2021 

 

3.2. Data Discretization 

Discretization is used to reduce the set of 

values contained in the continuous attribute, by 

dividing the range of the attribute into intervals. The 

operation used in discretization is Binning. And for 

more details, please look at Fig.3. Internal Attributes 

3.3. Correlation Analysis 

This stage is the stage to determine whether or 

not there is a relationship between two or more 

variables. In conducting correlation analysis, the first 

step that needs to be done is to identify the variables 

to be correlated. Identification is done to determine the 

position of the variable as variable X (influence) and 

variable Y (influenced). The correlation analysis test 

usually uses a significant value with the criteria that if 

the significant number of research results is 

<0.05, then the relationship between the two variables 

is significant. And if the riser result is significant > 

0.05 then the relationship between the two variables is 

not significant. 

3.4. Pre-Processing 

This stage is the stage of transforming the raw 

data into a suitable format for analysis. Parameters of 

the type of graduate ability to the needs of the business 

world and industry based on the perspective of 

graduates are as shown in Table 1. 

 Table 1. Graduate Ability Parameter  
 

Value Ability 
     Type  

Value 

Less 1 

Enough 2 
     Good  3  

 

From the parameters in Table 1, the 

combination categories are made as shown in Table 2. 

 Table 2. Item Category  
 

 Code  Category  

A Ethics 

B Expertise in Science 

C Foreign Language 

D Ability 

E Use of Information Technology 
Communicating 

F Ability Cooperation 
  G  Self Development  

 

Fig. 3. Internal Attributes 

 

Determine the Minimum Sport Value = A4 value 

divided by the number of data sets = 0.50 = 50%. Pay 

attention to Table 3. Support of each item. 

 

Table 3. Support of each item 

 

 Item  Nilai Support  
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Tabel  5. Minimum support 3 itemset 

   

Item ∑ Nilai Support 

A4,B4,C4 576 44% 

A4,B4,E4 594 45% 

A4,B4,G4 576 44% 

A4, C4,E4 589 55% 

A4,C4,G4 576 44% 

E4,A4,G4 715 54% 

B4,C4,E4 542 41% 

B4,C4,G4 526 40% 

B4,E4,G4 579 44% 

C4,E4,G4 670 51% 
 

 

 

 

 

 

 

 

 

3.5. Combination of 2 itemset 

The process of forming C2 or called 2 itemsets 
with a minimum amount of support of 50% can be 

completed by Formula 4. 

3.7. Combination of 4 itemset 

The results of the C4 formation process or 

called 4 itemsets with a minimum amount of 50% 

support can be seen in Table 6. 

 

Table 6. Minimum support 4 itemset 

 

X100% (4) 

So the results can be seen in Table 4. 

Table 4. Minimum support 2 itemset 

 

Item ∑ Value 

                    Support  

A4,B4 638 48% 

A4,C4 635 48% 

A4,D4 571 43% 

A4,E4 670 51% 

A4,G4 647 49% 

B4,C4 660 50% 

B4,D4 567 43% 
B4,E4 600 46% 

B4,G4 579 44% 

C4,D4 508 39% 

D4,E4 578 44% 

E4,C4 595 45% 

D4,G4 559 42% 

E4,G4 710 54% 

G4,C4 579 44% 

 

3.6. Combination of 3 itemset 

The process of forming C3 or called 3 itemsets 

with a minimum amount of support = 50% can be 

completed by using Formula 5. 

 

 X100% (5) 

So the results can be seen in Table 5. 

 

 

3.8. Association Rule 

At this stage, it is a technique of data mining to 

find associative rules between a combination of items. 

Associative rules between a combination of items will 

be obtained from ethics, scientific expertise, foreign 

language skills, use of information technology, 

communication skills, cooperation, self-

development. After the high-frequency pattern is 

found, then the association rules that meet the 

minimum requirements for confidence are searched by 

calculating the confidence of the associative rules 

A→B. Minimum Confidence = 90%. The confidence 

value is solved by Formula 6. 

 

 X100%    (6) 

The results obtained can be seen in Table 7. 

 

Table 7. Minimum Confidence 

   
Item ∑ Nilai Support Confide 

                          nce  

(E4,G4) 710 0,539513678 100% 

(E4,A4,G4) 715 0,54331307 100% 

(C4,E4,G4) 670 0,509118541 100% 

(C4,E4,A4,G4) 670 0,507598784 100% 

 

3.9. Apriori Algorithm in Association Rule 

Mining 

The a priori algorithm is a type of association 

A3 12% 

A4 54% 

A5 34% 

B3 19% 

B4 54% 

B5 27% 
C3 12% 

C4 54% 

C5 34% 

D3 11% 

D4 50% 

D5 39% 

E3 6% 

E4 54% 

E5 41% 

F3 10% 

F4 50% 

F5 41% 

G3 8% 

G4 51% 

 G5  41%  

 

Item ∑ Nilai Support 

A4,B4,C4,E4 536 41% 
A4,B4,,C4,G4 523 40% 

A4,B4,E4,G4 576 44% 

C4, E4,A4,G4 668 51% 
B4,C4,E4,G4 526 40% 
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rule in data mining. The Apriori algorithm which aims 

to find frequent itemsets is run on a large amount of 

data. A priori association rules are used to 

Table 8. Association Rules 
 

Items ∑ Support 
                   Value  

Confi 

dence  

1. If ethics are good 

then 

self-development is 

good. 

7 

1 

0 

0,5395136 

78 

100% 

2. If you have good 

communication skills 

and good ethics, then 

self-development is 

good. 

7 

1 
5 

0,5433130 

7 

100% 

3. If the foreign 

language skills and 

communication skills 

are good and the 

communication skills 

are good then self- 
development is good 

6 

7 

0 

0,5091185 

41 

100% 

4. If the foreign 

language skills and 

communication skills 

are good and the 

ethics are good then 

self development is 
 good  

6 
7 

0 

0,5075987 
84 

100% 

 

4. Conclusion 
From the results of this study, the use of the 

Apriori Algorithm in data mining calculations using 

data from the Semarang University tracer that the limit 

of the minimum support is 50% and the minimum 

confidence is 100% so that it forms 4 rules. From the 

four rules produced, modeling using the Apriori 

Algorithm can produce this formation so that it can 

provide an evaluation to the University to arrange 

steps to provide knowledge to students because each 

graduate relationship with stakeholders has different 

references and styles, this is can be seen because the 

resulting rules are different. 
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