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ABSTRACT

Public institutions are units that are set up for public public services. In order to meet the needs of the society
and to continue the social life on a regular basis, public services need to be carried out without disruption.
Increasing the performance of public institutions will make it easier for the state and for the citizens to do their
jobs easily. In this study, it is aimed to increase the performances of institutions by using apriori algorithm
which is one of the algorithms for extracting association rules in data mining and to make the work of the
citizens faster and easier. Moreover, in this study, the subjects that institutions should work together are
observed. It is aimed to accelerate the operation of the institutions and to increase the performances of the
personnel by detecting these issues

INTRODUCTION

With today's developing technology, the size of the data held in databases have been increasing day and day.
This increment makes processing on the data complicated. For this reason, the extraction of previously unknown
relationships using large data sets has an important place [1].Data mining is a process that has been developed to
make important data meaningful within these data sets.Data mining has become one of the most popular and up-
to-date technologies in recent years. Because of the increasingly cheaper computer systems and the increased
power of computers, computers are able to store larger amounts of data. The fact that more than one process
carried out due to the development of technology is recorded in electronic environment ensures that these
recorded data can be safely stored and accessed easily when requested and that these processes can be obtained
at a lower cost every passing day. For this reason, it is of utmost importance to be able to use methods that can
handle these datapool[2].A large amount of data is held in databases of institutions or companies. However,
institutions or companies have difficulties in extracting meaningful and useful information from these data sets.
Data mining is the process of obtaining applicable and meaningful information that can be useful within all of
these datapool. Data mining is the whole of data analysis techniques. It is a tool to obtain the information
necessary to solve the current problem using the available data, to make important decisions or make forecasts
for the future, and at the same time to reveal hidden patterns and rules in databases [3]. The databases of
institutions are expanding with the developing technology. It is important to extract applicable and meaningful
information that can be useful in all these datapool. Using existing data, it is an important task to solve the
existing problem and to solve these problems[4].

METHOD

There are many methods and algorithms developed in the data mining process. In this study, the apriori
algorithm, which is one of the data mining association rule extraction algorithms, is used to improve the
performance of institutions or employees. The application is developed in Visual Studio (C # language) using
Apriori algorithm. It has been tried to determine how to improve the performance of institutions or employees
together with the deductions obtained in practice.

Rules of Association

Agrawal, Imielinski and Swami first addressed the problem of analysis of association rules in 1993[5]. It is the
name given to the data mining methods that resolve the co-occurrence of events. The rules of association are
used to describe co-occurring associations. It is the job of finding cohesion relationships among different data
within large data sets. The rules of association provide for the summation and summarization of frequently
recurring relations. Since the stored data is increasing day by day, it is necessary to determine the relations
between the data in the database and each other. Various arrangements are made thanks to the obtained
association rules.
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There are 2 main processes while forming the rules of association. In the first process, there are frequently
repeated items. Each of these items has to be reprinted with a minimum number of predefined support. The
second is to form association rules from frequently repeated items. When these rules are created, they must
provide minimum support and minimum confidence [6]

Apriori Algorithm

The Apriori algorithm was developed by Agrawall and Srikant in 1994. The apriori algorithm has a wide range
of applications, from education to banking, from engineering to telecommunications to telecommunication. The
Apriori algorithm takes the word "prior" because it takes the information it uses from the previous step [7]. The
basic rationale of the Apriori algorithm is that it has an iterative structure. It is used in the discovery process of
frequent repetitive element clusters in databases. According to the Apriori algorithm, if the k-element cluster
(element cluster with k elements) meets the minimum support criterion, the subset of this cluster also provides
the minimum support value [8]. The rules of association used in the data mining process often include items that
are frequently repeated in the database [9]. These items, which are then repeated frequently, produce association
rules [5]. In the rules of association, the association between items is calculated taking into account support and
trust values. The Support value indicates how much the relationship between the items in the database. Products
A and B are different from each other; The support value for product A is the ratio of product A in all products
[10].

Support (A) = Number of A products / Total number of shopping.

The support value for products A and B is the probability that A and B co-exist together at all exchanges.
Support (A, B) = Number of (A, B) products / Total number of products.

Confidence is the probability that product B will be associated with product A.

Confidence (A, B) = number of products containing products (A, B) / number of products containing product A.
At the same time,

Trust (A => B) = Support (A, B) / Support (A) [11]

The reliability of the association rules obtained is directly proportional to the support and trust values. Each rule
is expressed with a confidence and support value (A => B [support value = 2%, confidence value = 60%]). It
means that 2% of the support value of the association rule is sold together with 2% of all the products analyzed.
A confidence level of 60% indicates that 60% of customers who buy product A also buy product B at the same
Exchange [12].

APLICATION AND RESULTS

In this study, the subjects that the institutions should work together are observed. It is aimed to accelerate the
operation of the institutions and to increase the performances of the personnel by detecting these issues. If the
documents that come with this study are related to which institution, they will be guided by 12 different subject
groups. We can show these subject groups as in Table 1.

Table 1: Table of paper subjects

1. Request 4. Job Request 7. Appointment Request | 10. Officer Complaint

2. Thanks 5. Help Request 8. Complaint 11. Suggestion

3. Thanks to the 6. Staff Request 9. Institution Complaint 12. Opinion
institution

Incoming documents need to receive the document number from the document receipt. We can show it as in
Table 2.
Table2: Document Record Table

Document number 1 Document number 3 Document number 5 Document number 7

Document number 2 Document number 4 Document number 6 Document number 8

In the later stage, the stage in which the document goes to which stage. A part of the institutional table is
symbolically as shown in Table 3.
Table3: Institution Table

A institution C institution E institution G institution

B institution D institution F institution H institution
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We can summarize the general operation as in Table 4.

Table4: Documents and Institutional Relationship

Document Number Documents sending institutions The subject of the paper
Document number 1 A institution, B institution Request
Document number 2 C institution, B institution Business request
Document number 3 E institution Help
Document number 4 H institution, K institution Thanks

e That the subject of document number 1 is request and this document is sent to institution A and
institution B,

e That the subject of document number 2 is a business request and that this document has been sent to
institution C and institution B,

e That the subject of document number 3 is help and this document is sent to institution E

e Itisunderstood that the document number 4 is thank and this document has been sent to the institution
H and the institution K.

In the application using the software for extraction of association is implemented in C# . In the database,
document table, institution table and category table are created and associated separately.

All records are available on the tables and can be added or deleted by the user, as well as the document number,
institutions and their relationships later in the application interface.
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insert Document
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b ok ok ok ek k(01605 T LT o £ P

snokwN-D

Del=te
Document

Figurel: Adding, deleting and viewing documents
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Figure 2: Adding and deleting institutions
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The user who adds the document number and / or institution can also enter the institutions sending documents.
The corresponding interface is as in Figure 3.

13
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2 |;| B institution
3 e C institution
4 D institution
E institution =
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7 (3 institution
8 H institution
9 K institution
10 L institution
1 M institution
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Delete
Document Delete Institution
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Delete Relationship

Figure 3: Associating the institution with the document
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We understand Figure 1.3 goes to institution A and institution B, document 2 goes to institution C, document 3
goes to institution D and institution E, document 4 goes to institution F and document 5 goes to institution G. If
the user asks for the document number and institution of the table and adds the relation, then he can add new

relations.

Relations between institutions can be depicted as in Figure 4.
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Figure4: Institutions list of documents
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The final stage is the stage in which the rules of association are drawn. This step is the same as in Table 5.

Table5:List of association rules

Institution Name Number of | The Subject of | Confidence Support
Associations | the Paper Value(%22) Value(%1)
A institution 25 Request %8,77
B institution 10 Request %3,5
C institution 70 Request %24,5
D institution 109 Request %38,2
E institution 65 Request %22,8
F institution 5 Request %1,75
G institution 8 Request %2,8
H institution 3 Request %1,05
J institution 30 Request %10,52
K institution 15 Request %5,26
L institution 5 Request %1,75
A institution => B institution 6 Request %24 %2,1
C institution =>D institution 39 Request %55,7 %13,6
C institution =>E institution 30 Request %42,8 %10,52
E institution =>D institution 52 Request %80 %18,2
C institution =>D institution, E | 20 Request %28,5 %7,01
institution

There are 12 different subject groups in practice. The requested subject group is selected from Select CAtegory
as shown in Figure 5.

Select Category Heques -

Figure5:Document category selection

The support value and the confidence value are taken as 1% and 22%, respectively, when the rules of

association for the request group are obtained in Table 5. If we interpret these rules of association:

25 documents sent to institution A and 8.77% of support value,

10 documents sent to institution B and 3,5% of support value,

70 documents sent to institution C and 24,5% of support value,

109 documents sent to institution D and 38,2% of support value,

65 documents sent to institution E and 22,8% of support value,

5 documents sent to institution F and 1,75% of support value,

8documents sent to institution G and 2,8% of support value,

3documents sent to institution H and 1,05% of support value,

30documents sent to institution J and 10,52% of support value,

10. 15 documents sent to institution K and 5,26% of support value,

11. 5 documents sent to institution L and 1,75% of support value,

12. 24% of documents coming to Institution A sent to Institution B and the support value was 2,1%,

13. 55,7% of documents coming to Institution C sent to Institution D and the support value was 13,6%,

14. 42,8% of documents coming to Institution C sent to Institution E and the support value was 10,52%,

15. 80% of documents coming to Institution Esent to Institution D and the support value was 18,2%,

16. We understand that 28.5% of documents coming to Institution C go to Institution D and Institution E
and that the support value is 7.01%.
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From these results, the representative results can be derived as follows:

1. The largest number of documents, 109 documents and 38,2% of the support value went to D institution.
From here, we can reach the result of the document that is in excess of the request of the institution D.

2. The paper with the lowest value of tabloda support is 3 documents and 1.05% support H institution.
Different results can be obtained if the support value is reduced. Here the support value is 1%.

3. Among the two groups, the trust value is 80%, the support value is 18.2% and the highest with 52
documents is E institution and D institution. At the same time, we can say that most of the requests of
the citizens are from these tables. Joint commissions can be established among these institutions. This
will increase the performance of institutions and employees, as well as the faster and easier progress of
citizens' affairs.

4. Among the three groups, the trust level is 28.5%, the support level is 7.01%, and the highest
institutions are C institution, D institution and E institution with 20 documents. Looking at the rules of
triple coexistence, 28.5% of documents coming to Institution C went to Institution D and Institution E
as well. Joint commissions can also be created among these institutions.

We optained following results:
e How many documents have gone to which institutions
e  The work intensity of institutions,
e Which institutions are more likely to collaborate with each other,
e We can gain the possibility that institutions can collaborate with each other by looking at their trust
values [12].

RESULTS AND EVALUATION

In this paper, the apriori algorithm is used as one of the data mining methods. Developed this application, the
rules of association are drawn according to a certain support value of the documents sent to the institutions.
According to the conclusion of the rules of association, it has been determined which institutions should work
together with which institutions in order to increase the performances of the institutions. It is aimed that the
commissions can be established from various institutions and the performances of the institutions or employees
with these commissions can be increased by these determinations. Moreover, thanks to these commissions, the
work will be completed in a shorter period of time and the person will not have to travel between different
institutions and will be able to complete their work in a single institution.
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