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Abstract: This study aims to examine how to evaluate the activities undertaken in IDX. By building the system
"business intelligence implementation to determine the evaluation of activities ". Where in this study also used the
algorithm Naive Bayes in the process of data classification activities that have been done. The approach to the
development of this software is through the study of libraries, data collection, system design, system implementation,
Test systems and analysis. The tools used in the development of this software are Pentaho, PostgreSQL (as a data
processing tool), Microsoft Excel (as a tool for creating training data), XAMPP (as a Web server tool) and the encoding
used in this software development is the PHP Codelgniter framework (as the backend), Highcharts (as Dashboard views)
and DataTables (as table views). In this study, authors build software that is expected to help the Directorate of
Development (RPE) in conducting evaluation activities in IDX. The analysis of the study uses variables from budget-
realization data and activity categories as comparators to figure out the activity status. The study also used IDX activity
data in 2018 to implement a built-in system. The results of this study show that the realization of the budget and
category of this activity strongly affects the activities that will be evaluated or not evaluated. Activities in each of the
IDX representative offices are also potentially to be evaluated, depending on the value of the budget specified in the
training data set.

Index Terms: Business intelligence, data warehouse, etl, classification, naive bayes classifier, activites evaluation

1. Introduction

Indonesia Stock Exchange (IDX) is the party that organizes and provides a system that also provides for bringing
together the sale and purchase offers of other parties for the purpose of trading securities between them. One of the
socialization and education activities undertaken by the Directorate of Development (RPE) [1-3], through the Investor
development and education strategy Unit is to support socialization and education activities that have been implemented
well in the Office Representatives throughout Indonesia or the Jakarta area[2,4-8]. To be able to help the effectiveness
of activities needed tools consist of reporting system activities that can generate information against several divisions,
namely between PIV with PWI [6,9], KEU [10,11], KOM [12,13] and RDP [14]. Activities as part of a program
implemented by one or more working units as part of a measured target celebrity on a programme [15]. The organizers
of the activities themselves can be agencies, agencies, Governments, organizations, private people, institutions, etc.
Similarly, the activities undertaken or carried out by Indonesia Stock Exchange (IDX), which is essentially the activity
of Indonesia Stock Exchange (IDX) is occurring in all representative offices which is divided into 34 units based on
provinces in Indonesia . The number of activities carried out in the week or per month in a representative office, the
reason to be able to apply business intelligence to get an evaluation related to the implementation of an activity the
activities of the Indonesia Stock Exchange. Business Inteligence (BI) is defined as the method of converting data into
information and subsequently to knowledge [11]. Business Intelligence (BI) has been a top priority of IT executives for
several years [23]. The types of knowledge obtained are about the customer requirements and decisions, organizational
performance in the industry and the global trends [12]. Another definition of BI, particularly the Bl systems is, Bl
systems put together the gathering and storage of data and knowledge management with analytical tools to present a
ready-foraction and complicated information to the planners and decision makers [12]. Business intelligence (BI) refers
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to a managerial philosophy and a tool used to help organizations manage and refine business information with the
objective of making more effective business decisions [14]. Business intelligence (BI) has been proliferated due to its
increasing contribution to such as business performance determination, data integration from disparate sources, data
warehousing, planning, forecasting, budgeting, and the decision making that guides business operation toward desired
performance [24]. In determining the evaluation of the activity, it takes a classification of data to be taken a decision
whether the activity has been conducted in the evaluation or not. Evaluation is a process of collecting useful information
to make decisions and as a benchmark to the extent that objectives can be achieved [13]. From the explanation of the
paragraph above, the problems that exist in this study include how to help determine the evaluation of activities in IDX
the solution is to build a business intelligence system to determine the evaluation of IDX activities, how to evaluate
IDX activities as expected by the solution is to design a business intelligence system that can determine the evaluation
of IDX activities, and how the results of the evaluation activity that has been done by determining the evaluation status
of activities that have been done by classifying using Naive Bayes algorithm.

As for problem limits in this research include this system is made with the scope of IDX, this system is also made
to get decisions about the evaluation status or not of the activities that have been conducted. So in this study will be
predicted regarding data analysis to determine the evaluation of the activities with the reference of the determined
budget data. Information from business Intelligence will display a graph in the form of a pie or bar showing the activity
on each type evaluated by what amount, in each province evaluated how many, at each representative office evaluated
how many, this is expected to assist the relevant party, namely IDX to be able to determine the evaluation of the
activities that have occurred to be taken a decision that can later affect the activities of conducted by such related
representative office. The Following is a stage of research methodology, loaded in Fig. 1.

Literature
Review

l

Data Collection

1

Design System

1

Implementation
System

1

Test and
Analysis System

Fig. 1. Research Methodology

e Literature Review, The literature review aims to learn about the basics and methods of the Naive Bayes
algorithm, and how to implement it with BI, which is obtained through journals, internet browsing and related
readings with good topics Textbook or paper.

e Data Collection, The type of data used for this research is primary data. The primary data itself is data
obtained that is collected and processed by itself from the research object. In this research data used is the
activity data in 2018 from IDX.

o Design System, The design of this system aims to be able to design the stages of the development of business
intelligence to obtain a status of activities.

e Implementation System, Implementation System is the stage of software creation, the continuation of the
system design activities. This stage is a stage where the system is ready to operate, consisting of explanations
about the implementation environment, and implementation of the program.

e Test and Analysis System, Testing and analysis of systems that have been created with predefined parameters.

2. Liretarure Review and Materials

This literature review is about the previous research related to Bl, here are some literature reviews that writers have
summarized. Bl is a neat and systematic process where every organization can acquire, analyse, and disseminate
information from significant internal or external sources of information to business activities and for decision making
[25]. BI can present business information in a timely and easy-to-consume manner, also providing the ability to reason
and understand the meaning behind business information through discovery, analysis, and ad hoc queries [26]. The
characteristic of the Bl is characterized by a framework that collects, transforms and exhibits organized information
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from various sources. Bl is a system and answer that helps decision makers to understand the situation of the company's
economy [27]. Bl is a framework that converts information into data, then learns.

Thus improving the company's basic decision making process [28]. And the following are supporting materials for the
research to be built:

A. Business Intelligence

Business Intelligence is a series of activities to understand the business situation by conducting various types of
analysis on data owned by the organization and external data from third parties to help determine the strategy, decision
Business that is tactical, and operational and takes the necessary actions to improve business performance [1].

B. Data Warehouse

Data Warehouse is a concept and combination of technologies that facilitate organizations to manage and maintain
historical data obtained from operational systems or applications. The use of Data Warehouse technology is almost
required by all organizations, libraries are no exception. Data Warehouse allows the integration of various types of data
from a wide range of applications or systems. This guarantees the mechanism of "one door for management to obtain
information, and analyze it for decision making" [2].

C. ETL

ETL (Extract, Transform Load) three database functions that are combined into one tool that automates the process
to pull data out of one database and place it into another database. The database functions are described following [3]:

1. Extract
Extract is the process of reading data from a specified source database and extracting a desired subset of data.
2. Transform

Transform is t the process of converting the extracted/ acquired data from its previous form into the form it needs
to be in so that it can be placed into another database. Transformation occurs by using rules or lookup tables or
by combining with other data.

3. Load
Load is the process of writing the data into the target database
D. Highcharts

Highcharts could satisfy our needs.It is based entirely on JavaScript.This tool has a relatively low resource
overhead, and a faster response speed.Users do not need to install any plug completely, truly cross-platform. Developers
are not limited by browser compatibility and development languages [4].

Highcharts written by pure JavaScript. Highcharts is simple and convenient to add interactive charts in the web site
or web application. Highcharts interface is aesthetic. HighCharts had a good compatibility. It will be able to support
most of the current browsers [5].

E. DataTables

DataTables works to produce dynamic data tables, where data can be directly sorted by column, besides that with
DataTables also provides a search form which directly searches data from all the columns that appear without the need
to query from database first [6].

F. Classification

The model in the classification has the same meaning as the black box, where there is a model that accepts input,
then able to do the thought of the input and give the answer as an output of the results of his thinking [7].

1. Models that are already built during training can then be used to predict new class labels that are not yet
known. In the construction of models during the training process required an algorithm.

2. The classification prediction is the processing to find a model (or function) that describes and characterizes the
concept or class of data, for a particular benefit, that can use modeling to predict which object class the label
does not Known.

Classification is a process of finding a model or function that describes or distinguishes the concept or class of data,
with the intention of being able to estimate the class of an object whose label is not known. In achieving these
objectives, the classification process forms a model capable of distinguishing data into different classes based on
specific rules or functions. The Model itself can be a "if-then" rule, a decision tree, or a mathematical formula [8].
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G. Bayes Classifier

Bayes is a simple, probabilistic-based predictive technique based on the implementation of the Bayes theorem (or
Bayes rule) assuming strong (nawe) independence (independence). In other words, Naive Bayes, the model used is the
"independent feature module™ [9]. In Bayes (especially Naive Bayes), the intent of a strong independence on the feature
is that a different feature in the same data. The Bayes prediction is based on the Bayes theorem with the following
general (1) :

P(E|H)*P(H) (1)

PHIE) = “E

Here is a description of the above formula loaded in Table 1.

Table 1. Naive Bayes Classifier

Parameter Description

P(HIE) Conditional end probability (conditional probability) An H hypothesis occurs if the evidence is given by E
P(E|H) The probability of an E proof occurs affects the H hypothesis.

P(H) The initial probability (priori) hypothesis H occurs without regard to any evidence

P(E) Initial probability (priori) proof E occurs regardless of hypotheses/evidence of others

The classification with Naive Bayes works on a probability theory that looks out the hallmark of the data as
evidence in probability. This gives the characteristics of Naive Bayes as follows [10]:

1. The Naive Bayes method works firmly (robust) against isolated data which is usually a data with different

characteristics (outliner). Naive Bayes can also handle wrong attribute values by ignoring the training data

during model building process and predictions.

Tough facing irrelevant attributes.

3. Attributes that have correlation can degraded the performance of Naive Bayes classification because the
independent assumption of the attribute is no longer present.

n

3. Designing of Research

The following is an overview of the system to be built, as shown in Fig. 2.

Start

t

Data Transactional:
Data Activity

:

ETL Process

i

Classification with
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|

Information Result
From Classification:
Evaluation or No
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Fig. 2. Overview of Systems built
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In the first phase, collecting transactional data, i.e. the activity data from that already done. Such data include
activities data, activity type data, activity category data, representative office data, city data, provincial data and budget
realization data. The second stage, perform ETL (Extract Transform Load) on the source data. This ETL process is the
data from the source system and presents data in various forms for the transformation process. In this process it is done
converting the data into a form of useful format for the transformation process by selecting which attribute to use. Third
stage, then the result of ETL goes into the Data warehouse. Fourth stage, after that of data Warehouse then done
classification using the Naive Bayes algorithm to determine evaluation of the activities already done, which is displayed
in the form of dashboard.

A. Software Requirement

Software used to implement the system are as follows:

1. The operating system used Windows 10.

2. The programming language used is PHP Codeigniter.
3. The database used is MySQL.

4. Visual Studio Code (Tools for coding).

B. Profil Company

Indonesia Stock Exchange (Indonesian: Bursa Efek Indonesia) is a stock exchange based in Jakarta, Indonesia. It
was previously known as the Jakarta Stock Exchange (JSX) before its name changed in 2007 after merging with the
Surabaya Stock Exchange (SSX). As of October 2019, the Indonesia Stock Exchange had 656 listed companies. In
December 2017, based on Single Identification Number there were 628,346 domestic investors, of which 51.33% were
foreign investors and 48.67% domestic investors. Whereas in December 2019, the total stock investors are 1.1 million
and increase 30 percent from previous year. Originally opened in 1912 as Vereniging VVoor Effectenhandel In Batavia
under the Dutch colonial government acting as a branch of Amsterdamse Effectenbeurs. it was re-opened in 1977 after
several closures during World War | and World War 11. After being reopened in 1977, the exchange was under the
management of the newly created Capital Market Supervisory Agency (Badan Pengawas Pasar Modal, or Bapepam),
which answered to the Ministry of Finance. Trading activity and market capitalisation grew alongside the development
of Indonesia's financial markets and private sector - highlighted by a major bull run in 1990. On 13 July 1992, the
exchange was privatised under the ownership of Jakarta Exchange Inc. As a result, the functions of Bapepam changed
to become the Capital Market Supervisory Agency. On 22 March 1995 JSX launched the Jakarta Automated Trading
System (JATS). In September 2007, Jakarta Stock Exchange and Surabaya Stock Exchange merged and named
Indonesian Stock Exchange by Indonesian Minister of Finance. The current location of the Indonesian Stock Exchange
is located in the IDX building in the Sudirman Central Business District, South Jakarta, near the current site of the
Pacific Place Jakarta.

C. Database

Databases are the general data management that is computing on software [17]. This IDX database is named Idis
database. The table of this Idis data, loading a table from the existing database that has been created where the data in
this table, will be taken the table dimensions as needed when designing the table dimensions. Here is a table of Idis
databases loaded in Table 2.

Table 2. List Table of Database Idis

Table Name Table Component
BudgetActivity Id

Anggaran
AuditTrailld
Datald
Departmentld
Description
JenisKegiatanld
KantorPerwakilanid
Name
PeriodeAnggaran
State

WorkArea Id
AuditTrailld
Datald
Departmentld
Description
Name
State
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TypeActivity Id
AuditTrailld
Departmentld
Description
Name
State
KategoriKegiatanld
MataAnggaranld
Singkatan
RepresentativeOffice Id
AuditTrailld
Datald
Departmentld
Description
KodeKP
Name
State
AreaKerjald
AdminKpld
Kanitld
CategoryActivity Id
AuditTrailld
Datald
Departmentld
Description
Name
State
Order
BudgetComponent Id
AuditTrailld
Datald
Departmentld
Description
Name
State
City Id
AuditTrailld
Datald
Departmentld
Description
Name
Provinsild
State
Province Id
AuditTrailld
Datald
Departmentld
Description
Name
State
BudgetRealization Id
AuditTrailld
Datald
Departmentld
Description
Kegiatanld
KomponenAnggaranld
Name
Nilai
State
Quantity
Keterangan
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TrxActivity Id
AuditTrailld
Datald
Departmentld
Description
Avrtikel
KPPenyelenggarald
LinkPendaftaran
Lokasi
NomorBR
Name
SettlementNumber
TargetOA
State
KuotaPeserta
JenisKegiatanld
KodeKegiatan
Planned
EndTime
StartTime
Kotald
CreatedByld
Location
RealisasiEndTime
RealisasiKotald
RealisasiLokasi
RealisasiPlanned
RealisasiStartTime
CreatedDate
UpdatedDate
RealisasiTargetOA
KantorPerwakilan
User Id
AuditTrailld
Datald
Departmentld
Description
Name
Password
State
Username
PasswordHistory Id
Userld
Password
Created

D. Designing Data Warehouse

Data Warehouse obtains the data from a number of operational database systems which can be based on
RDBMS/ERP Package, etc. The data from these sources are converted into a form suitable for data warehouse [16]. The
process of warehousing data is a process used as a basic data for Business intelligence solutions. Therefore, it is
necessary to design a data warehouse. Designing the Data warehouse itself is done by forming a new database As
formation data to be processed for the implementation of Bl. Data used to get the results to be analyzed is adjusted

Problems with this research. The table used is a table associated with the implementation of PT IDX activities. The
table used is derived from the initial database of Idis databases, namely TrxActivity, TypeActivity, CategoryActivity,
Province, City, Budget Realization. From this table, Not all attributes on the original data are used for the Data
warehouse. From the attribute Processed into a data warehouse model, which is a 6 dimensional table

TrxActivity_Dim, TypeActivity_Dim, CategoryActivity_Dim, Province_Dim, City_Dim, BudgetRealization_Dim as
well as 1 fact table Idis_fact as shown in Fig. 3.

Fig. 3 above shows the fact table of the Idis database that has been designed. The Data will be used for Extract
Transform Load (ETL) process. From the design of the data warehouse indicates that there are 6 dimensions that will
process: TrxActivity_Dim, TypeActivity_Dim, CategoryActivity Dim, Province_Dim, City_Dim,
BudgetRealization_Dim
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PK Activityld
ityl PK Cityld

NameActivity .

NameCity
TargetParticipants B

Provinceld
Representative Office PK Activityld
Cityld PK Provinceld PK TypeActivityld
RealizationStartTime PK TypeActivityld 4_, NameTypeActivity
RealizationEndTime PK CategoryActivityld CategoryActivityld

— PK BudgetRealizationld

_ RepresentativeOffice
PK Provinceld
~~~~~~ o s ||
NameProvince

RealizationStartTime PK CategoryActivityld
_ RealizationEndTime NameActivity
PK BudgetRealizationld Evaluation
Value
Activityld

Fig. 3. Idis_Fact Table
4. Result and Discussion

A. Implementation Dimension Table

Dimension tables are strongly denormalized and are used to select the facts of interest based on the user queries.
The fact table stores fact attributes its key is defined by importing the keys of the dimension tables [18]. The following
are implementations of the created dimensions, where the dimension implementation of this table is sorted by design
that has been created on desgining the Data warehouse. Here is a preview of the Created dimension table loaded in Fig.
4.

E =3 & & Es B

1 |“ i 3

Trchctivity Select TrdActivity  Preview Trodctivity Preview City Select City City
=N =

&) B @ @ Ex &

Province Select Province Preview Province Preview TypeActivity Select TypeActivity TypeActivity

=x =1

E, =3 @ @ =3 2,

BudgetRealization  Select BudgetRealization Preview BudgetRealization Preview CategoryActivity Select CategoryActivity CategoryActivity

Fig. 4. Implementation Dimension Table
Here are the details of each dimension table that has been created:

1. Fig. 5 will showing implementation the first dimension, namely TrxActivity Dim
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Select & Alter
Fields :

Remo\rej Meta—dataj

Hy

L= I - RN R

Fig. 5. TrxActivity_Dim

Fieldname

Id

MName

TargetOA
KantorPerwakilan
JenisKegiatanld
Kotald
RealisasiStartTime
RealizasiEndTime

Rename to Length Precizicn
Activityld

NameActivity

TargetParticipants

RepresentativeOffice

TypeActivityld

Cityld

RealizationStartTime

RealizaticnEndTime

Following is the result data of dimension TrxActivity Dim in Fig. 6.
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Fig. 6. Result Data of TrxActivity_Dim
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2. Fig. 7 will showing implementation the dimension, namely TypeActivity_Dim

Fig. 7. TypeActivity_Dim

Select & Alter Remova Meta-dataj

Fields :
#  Fieldname Rename to Length Precision
1 Id Typehctivityld
2 Name MNameTypehctivity
KategoriKegiatanld CategoryActivityld

Following is the result data of dimension TypeActivity_Dim in Fig. 8.
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Fig. 8. Result Data of TypeActivity_Dim

3. Fig. 9. will showing implementation the dimension, namely CategoryActivity_Dim

Fig. 9. CategoryActivity_Dim

NameTypeActivity
KP - Sekolah Pasar Modal Syarich Level 1
KP - Sekolah Pasar Modal Level 1

HO - Sekolzh Pasar Modal Level 1
Media Gathering

Edukesi Publik Syarizh

KP - Galley Visit - Peljar

Media Promosi

KP - Sekolah Pasar Modal Level 2
Forum Investor

Forum Investor Syarizh

Workshop

K - Gallery Visit - non pelsjar

53
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Sponsorship Galer Investasi (G
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Investor Summit / Public Expose
INVESTIVAL YIS KP

Branding Yuk Nebung Saham Kanter Penwakilan
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Training Sertifikasi WPPE/WMI

Ujian Sertifikasi WPPE/WMI

Kera sama TICMI - Universitas
Sosalisasi Go Public One on One
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Peresrmian GI BEI

KP - Forum Calon Investor

6l Gathering

CategoryActivityld
bb33a64d-e393-4a63-257f-e4TalT6edb12
bb33264d-£593-4a63-257f-e4Ta0T6e45 12
bb33a64d-e393-4a63-257f-e4TalT6edb12
1238a828-00f3-45¢5-0bfb-147725803c6f
2af13fdc-dc3a-4f88-aff1-bch9eBcdB96.
2af13fdc-dc3a-4f88-aff1-bc60edcd6964
2af13fdc-dc3a-4f88-aff 1-bch9e8cdBo6.
1d918d38-61f9-47b6-8d26-ee38c40defdc
10918d98-51f9-47h6-826-ee58c4Ddefdc
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12382828- 00f3-4565-9bfb-147725803c6F
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Be5%3c-afed-45e7-hbed-h32681974089
dbbd5cT1-2238-4c19-8e43-Te3dl269125b
4bbd5c71-a239-4¢19-8e43-Te3df269125b
7d4fd16-9175-4034-88 1-0cB0454733f2
bb33a64d-e393-4a63-257f-e4 TalTbedb 12
12383828- 00f3-4565-9bfb-147725803¢c6F

Select & Alter ~._Remove | Meta-data

Fields:
& Fieldname Renarme to Length Precision
1T I CategoryActivityld
2 MName MNameCategory

Following is the result data of dimension CategoryActivity_Dim in Fig. 10.

Rows of step: Dummy (do nothing) 4 (10 rows)

£ CategoryActivityld NameCategory

1 2af13fdc-dc3a-408-aff1-bef%eBedf964 Literasi

2 bb33a6dd-e593-4ab3-a57f-ed7a076edb 12 Inklusi

3 1d918d93-619-47b6-8d26-ee38ci0defdc Aktivasi

4 1e845520-0251-40ce-9734-65e8ecd28aa Sponsorship

5 4604ddce-d1d@-dbel-aeBf-67a9387 ceBdc GI-AB Gathering

6 97d4fd16-9175-4034-881f-0c60434733f2 Peresmian Galeri Investasi
7 1238a828-00f3-45f5-9bfb-147725803chf Lainnya

8 4bbd5c71-a3239-4¢19-8e43-Te3df2691250 Pengembangan Calon Emiten
9 cBe59f3c-afed-45¢7-bbcd-b32681974089 Kerjasama dengan TICMI
10 e6824e50-27a9-403c-b473-771fc851168a Pendalaman Pasar Modal

Fig. 10. Result Data of CategoryActivity_Dim

4. Fig. 11. will showing implementation the dimension, namely Province_Dim

Select & Alter . Remove | Meta-data

Fields:
-.":‘\ Fieldname Rename to Length Precision
1 Id Provinceld
2 Mame NameProvince

Fig. 11. Province_Dim
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Following is the result data of dimension Province_Dim in Fig. 12.

Fig. 12. Result Data of Province_Dim

Rows of step: Dummy (do nothing) 2 (34 rows)

-.\;‘\ Provinceld MameProvince

1 b0868c34-bT76a-4ffe-0200-24e8b4510400 Jawa Barat

2 acT7T4B85-ff02-4cad-8445-c540ff93f5be Jawa Tengah

3 435fe3el-e76d-40bc-bfcS-15df213c4837 Aceh

4 487a6366-eed4-4d3f-8123-2080bf22f83b Bali

5  47ef3082-77e7-4e58-8045-152feB0bd7d3 Banten

6 e7df3e08-f76c-4dde-8e7a-180de2d 1b23c Bengkulu

7 Abc4aBal-9791-471-2992-21a36170d01 Gorontale

8 74ch5f5c-eb06-4e8f-8390-0d9649¢caclel lakarta

9 b50f15b3-b794-4780-bdda-2d40albT1af5 Jambi

10 e1e966d0-570a-4a%7-8142-9clael2abaTe Jawa Timur

11 255a9cf6-8560-4d5f-873e-5ecaaboldlad Kalirnantan Barat
12 2cb128c8-1718-472f-97ec-8b501d70566a Kalimantan Selatan
13 d8efdafd-celd-45d9-2438-50b57cd 7336 Kalimantan Tengah
14 5dd93d2a-4a02-4f43-9chc-d49666c70a26 Kalimantan Timur
15 c2000d47-84h3-405b-b3e5-f33800e27adb Kalimantan Utara
16 34743b50-fBaa-44d6-be5c-25472d 1dfEd9 Kepulauan Bangka Belitung
17 649d3966-5877-4d86-958b-1dfed21247ca Kepulauan Riau

18 f77b7953-9b92-453¢-950a-adafBf 575434 Lampung

19 944a07b3-ff24-427e-b43c-4cT6e02919ea Maluku

20 22e56abb-5b02-4ddc-b%a5-c14d5eTbf1cc Maluku Utara

21 58b40f1d-20c5-436d-93c7-a565301abf62 Musa Tenggara Barat

5. Fig. 13 will showing implementation the dimension, namely City_Dim

Fig. 13. City_Dim

Select & Alter . Remove | Meta-data

Fields :
& Fieldname Rename to Length Precision
1 Cityld
2 Mame MNameCity
3 Provinsild Provinceld

Following is the result data of dimension City_Dim in Fig 14.

Fig. 14. Result Data of City_Dim

Rows of step: Dummy (do nothing) 6 (1000 rows)

# Cityld NameCity
1 08b3cfb3-509-4de-8cfa-dde1320f25bc Bangli

2 fcB9290f-8420-4981-a597- c0ea13abfi86 Buleleng

3 d9c37392-63a0-4b8b-b3b1-f5a0a922028d Denpasar
4 edcbbl00-cf51-4c08-addd-378745dd03d7 Gianyar

5 1904285db-a322-41c0-961c-3a405dcefcTe lembrana
6 f28cc9f1-3736-47ab-bef0-73358fffaf0 Karang Asem
7 ab54f07f-cf64-4e87-acba- 19897b8274cS Klungkung
8  dd649e70-6498-4dd1-0bd2-096d6f dbe3Tf Tabanan

9 aBcb735e-0d3f-4eB2-82f5-5eaa12bd3cae Cilegon
10 c7daBle2-1bc2-4edc-aleT-b596432cda2 Lebak

11 208ecefc-8e12-4717-abdc-8833b4abdalb Pandeglang
12 a79dal07b-5065-45da-a7de-1e0273a5c2ch Serang

13 8d48e915-f095-4f65-a7b3-6d23ffc3faTf Tangerang

14 2bd3b222-2777-433e-b15c-336d080c 1908 Tangerang Selatan
15 30d52350- cef0-deec-bel17-bedldaeb05bc Bengkulu

16 6fad0c16-4d93-439c-a5bd-5fd51ad3a648 Bengkulu Selatan
17 acdeb22f-112e-4924-b231-fTeceBedB06f Bengkulu Tengah
18 3f2ch179-beed-4ch7-9fcd-a438fe1 T6fda Bengkulu Utara
19 404516d5-dadc-4dfd-bb24-eeb8c0190fbf Kaur

20 6dbbcd63-0735-449b-8c12-14be59c0d71e Kepahiang

21 f608a1b1-28468-4154-2319-5df2181fbced Lebona

Provinceld
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
487ab566-eeB4-4d3f-8123-2080bf22f83b
47ef3082-TTe7-4e58-8045-152fe80bd7d3
47ef3082-TTe7-4e58-8045-152fe80bd7d3
47ef3082-TTe7-4e58-8045-152fe80bd7d3
47ef3082-TTe7-4e58-8045-152fe80bd7d3
47ef3082. -4e58-8045-152fe80bd7d3
47ef3082-TTe7-4e58-8045-152fe80bd7d3
e7df3e08-fT6c-4dde-8e7a-180de2d1b23c
e7df3e08-fT6c-4dde-8e7a-180de2d1b23c
e7df3e08-fT6c-4dde-8e7a-180de2d1b23c
e7df3e08-fT6c-4dde-8e7a-180de2d1b23c
e7df3e08-fT6c-4dde-8e7a-180de2d1b23c
e7df3e08-fT6c-4dde-8e7a-180de2d1b23c
e7df3e08-fT6c-4dde-8e7a- 180de2d1h23c

6. Fig 15. will showing implementation the dimension, namely BudgetRealization_Dim
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Select & Alter ~._Remove | Meta-data

Fields:
S
#  Fieldname Rename to Length Precision
1 Id BudgetRealizationld
2 Nilai Value
3 Kegiatanld Activityld

Fig. 15 BudgetRealization_Dim

Following is the result data of dimension BudgetRealization_Dim in Fig. 16.

Rows of step: Dummy (do nathing) 7 (1000 rows)

B BudgetRealizationld Value  Activityld

4 Td936198-8282-4158-93f5-Tdacd3b6981b 200000.0  d4b1586b-6268-4b95-a57a-21c1b0a3f364
5 07431225-4fef-4d01-a337-f0e22cTacT7a 27160000  1cb7c613-180c-4519-9bde-b57e2d7056ed
6  2dB60553-5268-43ee-9120-c2e3ach1cdle 250000.0  47d72ebf-3017-4a8a-bec-DadfSeffa532

7 aca3d’599-b88e-4773-9c62-1707eba35490 6006000 3b14f776-35f2-4cBa-87d2-e4588d02034d

8 d608216b-2e39-4595-a6c8-3b425b125b16 150000.0  25246c1-95ce-4dee-88b7-15bda571aebd
9 9f2c9d04-81b3-4d91-bf00-dBalfcf42031 2300000  cTclede3-a074-4024-8b43-8974e08fe3(5

10 565f66f7-37b4-40c6-8404-124b7b05%eda 669000.0  155c30d3-78f3-4b16-bbf3-e7c7ac720d5a

11 09ff8c67-d913-4733-b208-alcBHffebcd 730000.0 Odecc2fe-a239-40db-9e74-36cb06fE34be
12 47668bd5-d286-444b-aBb9-6a7fd560184b 143530 a53a8840-%8ca-4178-8033-0cfc38087395

13 Te738chf-69cf-4b19-b72a-646eb6a365eh 232500.0  d0adeb98-157e-4747-8d37-67ccfd246139
14 Bcel3bfe-3746-41c2-b829-95boccTdbea2 2500000.0  022207116-d9da-daad-96cd-cdfffa20ae7l

15 9a6004c7-1227-46df-9424-34982cc09158 120000.0  00cBf03b-49288-4326-afbd-2abded60384b
16 0c291413-762f-4b13-b185-delc3bbeedcl 30000.0  Gceldd16-eddf-ded7-9639-0c61392dc9d3
17 6d3730a4-2344-4c72-3d0c-aB045d 17359 8700.0  d9173108-fedD-4190-b24b-3e919d3abfbd
18 2fb10361-92a8-4372-82f5-8c124dc7121 331000.0  639f6b1f-6640-40b2-b7c5-9fbfa302498e

19 Gcdfd4c7-c059-4511-bibe-3609cc855¢0a 450000.0  822b7438-b22d-4f6h-adb6-cf43e869ddE0
20 c0060248-bbe3-4083-aefd-10adchd9d2d3 13000.0  3b5f843b-f13b-48ad-9a63-d2610782a93c
21 5b96379e-1252-4c34-9e96-1b7968626ch3 181500  36f88c47-b3a3-4858-bf3e-b48bbo2cf627

22 f94edDab-4681-44af-85e8-573d316cc21a 1740000.0  036ded3e-e539-48d3-acf0-6cf1384072ee

23 5108fb08-381e-466c-8ccB-6927ce0bdbe3 22125000 16b3b4df-e363-43c4-a779-bf 192981 ee5d
24 32867cTc-c782-4821-9350-9001b102cdal 9570.0  46fe3892-3916-4cac-al5f-aeal2aTe2429

25 31d728b0-9688-4f3a-95df-2ddb37aa1249 1671000.0  34d6c020-988d-48ca-9a0b- 19473316283
26 Bc015140-38dd-47be-9f40-9d9e79282d42 1100000.0  f94464d6-b361-4508-a1fa-3384d0fBcTch

27 a03bG6cd-10df-4a3c-9b03-67bIcff676af 3430000 2e669afb-bedb-41bc-a426-cafddfceSed]

28 OfaBf758-12bf-4941-b95a-467585d4f827 540200.0 Oeb7e7fe-9964-4705-3b71-3279f0453a0e

29  ebbceae3-99cd-dead-a221-b1de8295e268 6804000.0  cc38434D-24e5-4f47-a268-e10e3670473

30 31fa0822-710c-4bde-882b-e9945e9cfddc 31602000.0  7h615497-511a-4a58-8f44- 1bachc9575f5

Fig. 16. Result Data of BudgetRealization _Dim

B. Implementation ETL

ETL processes take up to 80% of the effort in Bl projects [19]. A high performance is thereby vital to be able to
process large amounts of data and to have a up-to-date database [20]. On the implementation of ETL (Extract
Transform load) load the dimension table created in the previous step.. Here is an implementation of the built-in etl
loaded on Fig. 17 Implementation ETL.:

=

(Y-

Fig. 17. Implementation ETL
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From the picture above, it can be seen that in the process of implementing ETL is done merging of the created
dimension table, then obtained the output according to the design of the fact table that has been created.

C. Implementation Naive Bayes

Naive Bayes is among the simplest probabilistic classifiers. It often shows amazingly well in many real-world
applications, in the face of the strong assumption that all features are provisionally independent given the class [21]. In
this Naive Bayes implementation there are several steps to do. Here is an implementation of the built-in naive bayes
classifier:

1. Define the training data, which contains predefined training data that is in the form of spreadsheet files.
Loaded on Fig. 18.

n Budget Roskzat
0012050000 100000

Arma2050000 10000
em-12050090 10000

Fig. 18. Data Training File Shapes Spreadsheet

2. Upload your spreadsheet file training data into the system. Loaded on Fig. 19.

Import Data Training
@ ¢ mpart ¢ port Data Traming

DAFTAR IMPORT DATA TRAINING haose e | Mo e chonr

Fig. 19. Uploading Files Data Training

3. Specifying data testing, extracted from data already displayed on the original dashboard. Loaded on Fig. 20.

List Activity

Fig. 20. Data Testing
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4. Comparing data between training data and later data testing, the results will be noticeable where activities
should be evaluated and activities that should not be evaluated. Loaded on on Fig. 21

Nema | Type | Cogoy pronne | PeTeseTaie  Target Realzaion  Reaizaton  Budget
Aetwity Acuvity  Actvity d ommce Participants  Start Time End Time Realization

Evaluation

; SUmaera KR BE Sumalera 2018-08.29
ks Paeroang - 5

K BEI Maluki

Fig. 21. Result Compare Data Training & Data Testing

D. Implementation Intelligence Dashboard

Intelligence Dashboard can be used for data analysis and decision making [22]. On the implementation of this
dashboard intelligence, there are 2 dashboards displayed. Here is an implementation of the built-in intelligence
dashboard:

1. Dashboard Original

Dashboard Original this is dashboard that displays the original data of activities or data activities that have not
been applied classification activity evaluation. Loaded on Fig. 22.

Dashbosrd

@ 7 Bustind

Dashboard Activity IDX 2018

Actmily By Type Actvily Activiy By Calegory Actvity Actiily By Province

Loy 317

Actraty by Hepresentative Office

|I|I|| ||||II.|| I||||||.| 1] 1%
i

e 1 8 Matun & o b
-

List dctviyy

FoEis
selatan

< 0L
U

4P BEI Wl

Fig. 22. Implementation Intelligence Dashboard Activity Originial
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2. Dashboard Evaluation

65

Dashboard Evaluation this dashboard that displays activity data that has been evaluated and activity data that does

not include evaluation. Loaded on on Fig. 23.

Dazhbaard

Dashboard Actiity Evaluation IDX 2018

Acthty By Type Actiity Activity By Categery Actity Actuty By Prowince

Dashboara Actiity Non Exaluation IDX 2018

Actnaty By Type Activity Activiy By Category Activity Actuty sy Province

y \\‘l;ﬁ iy 3

Activity by Representative Office

keoEisa

Fig. 23. Implementation Intelligence Dashboard Activity Evaluation
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E. Testing Result

Based on the results of the tests, the system can run and operate properly as expected. From data testing and
training that has been compared to produce the expected output. Based on the desired usage scenario. Releasing
functions that have been designed, can run well with enough good performance.

5. Conslusion

In this study, business intelligence system is expected to assist IDX in conducting evaluation activities. From the
analysis of data that has been done can be concluded that the activities in each IDX representative office could
potentially be evaluated. The realization of budgets and activity categories becomes the key to whether or not the
activity is potentially evaluated. Fore this system can be redeveloped by adding a report feature that can be created in
the form of a spreadsheet file or an image for example, so the output can be made easier in printing from the results of a
built business intelligence.
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