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Abstract—Unemployment rate is one of many problems which being faced by the government for each country, especially in Indonesia.
Based on statistics data, Central Bureau of Statistics (Indonesia), unemployment rate in Indonesia is quite high which scattered
throughout the province. Those data was obtained with a long proccess, by the time, human resources and cost which are not small.
Thus, this paper proposes business intelligence for unemployment rate management system to predict from its several causes which
are potentially on increasing unemployment rate, using Business Intelligence Roadmap methods, it used because its adaptive and detail
which consists of 18 stages from 6 phases. There is one of the 18 stages, namely data mining, for this data mining using the KNN
algorithm. Business intelligence can proccessing data into useful information or knowledge. Generally, business intelligence has main
process which are data collection, then this data would be processed by ETL (Extract, Transform, Load) before get into data warehouse
as a place data storage, so that those data could functionally used for analysis process with OLAP and data mining to classify the result
of unemployment rate prediction from its several potentially causes. This paper would possibly to find patterns in the unemployment
rate and its causes then the result of the pattern will visualizations on web application with business intelligence based that would be
developed that easy to used / user friendly and attractive user interface.
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1. INTRODUCTION

Generally Business Intelligence (BI) used for those who have business or for company as a tool for processing
transactional data which they have to change it to be an usefull information and not only fixated on the numbers so as to
be able to provide a strategy in producing a decision. Data is the valuable asset for many company also agency. In fact,
The flow of information is an important factor in achieving the smooth running of a company. Now many companies
collect and store large amounts of information that is processed from various data from year to year, which is the basis of
Business Intelligence [1]. Business Intelligence is often applied to the private sector with the aim of making a profit, it is
also applied to the public sector or government agencies. As stated by [2] “BI has been widely applied to the private or
private sector which in the end yielded good results, therefore BI has good potential in other fields such as public services
and non-profit organizations driven by the government”.

The main of Business intelligence process are data collection, data storage, and data use [3]. At first is data
collection, then this data would be processed by ETL (Extract, Transform, Load ) before get into data warehouse as a place
data storage, so that those data could functionally used for analysis process with OLAP and data mining to classify the
result of unemployment rate prediction from its several potentially causes. This paper would possibly to find patterns in
the unemployment rate and its causes then the result of the pattern will visualizations on web application with business
intelligence based that would be developed that easy to used / user friendly and attractive user interface.

In Business Intelligence there is a process called ETL (Extract, Transform, and Load) that can extract data from
various sources, eliminating noise data and changing the data format suitable with the design that has been made, then it
is entered into the data warehouse (DW) [4]. On the process of making data warehouse (DW) to ;lcﬂnm()dene data so
that it can be analyzed then displayed and produce useful information that sourced from the data [3]. The data contained
in the data warehouse will be analyzed and visualized [5] also processed by data mining using the classification method
using K-Nearest Neighbor. This approach is an algorithm used to create new knowledge in the form of predictions and
must initialize the value of K.

The Central Bureau of Statistics or BPS can be abbreviated as the role of providing data facilities to those in need,
such as the government and the community. The data obtained are obtained through censuses and surveys of the
population as well as access through related departments and institutions as secondary data. Based on data published by
BPS entitled Population Projections by Province, 2010-2035, it is stated that Indonesia has a population of 269 603,400
people in 2020 spread throughout the Indonesian Province (bps.go.id). This certainly affects all aspects of life such as the
aspect of employment.

Based on data from the Central Statistics Agency in 2019, Indonesia has a workforce consisting of 129,366,192
people who work and 6,816 840 unemployed, which means it is still quite high. The data at BPS is obtained through a
survey or population census, which means that this method is considered ineffective and inefficient. For this reason, it is
necessary to have a technique in computer science, namely the application of Business Intelligence that can process data
into useful ncwnfm‘maltion or knowledge. This can be a solution to help analyze of unemployment rate from various
causes through the design and development of web applications with Business Intelligence based. This platform will
analyze several potential causes of increasing unemployment rates and also make visualizations that we can see by graphic
or diagram on web.
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Thelﬂu‘e several research studies that related to business intelligence, such as in research [3] at health institutions,
developing a pervasive web application based on business intelligence (BI) clinical indicators in an attempt to reduce the
number of appointments, surgeries, and medical examinations that were not carried out in a Portuguese health institution
most likely due to forgetfulness. Implementation of Bl in the health sector [6][7][8], because it can analyze and provide
data on the health care system: high quality, responsive, affordable and efficient and BI indeed proper way to transform
the office shelves to well-automated system.

BI currently applied in small aj medium-size companies to helping in managing amount data. Then regarding
absenteeism rates on company [9], it consisted in designing and developing a web applicati based on Business
Intelligence (BI) Indicators to identified the causes for an increasing abseenteismrate and analyzed of the relation between
the great number of absences and the health also lifestyle of collalnators. In research [10][11] within the bank, the
existence of BI can help provide decisions in the form of policies to customers to continue to improve transactions and
bank management reporting facilities. In the public sector [2][12][13], BI helps the management and analysis of ever-
growing data into useful inf()rmelti(mith a more effective process and productive environment. In education (higher
education) [14][15][16], BI is needed to improve the quality of real-time decision making.

Baseﬁm [9], Business intelligence concept refers to collecting, transforming, organizing, analysing, and
distributing data from multiple internal and external sources of information for a faster and more effective decision-
making process. BI can transforms a large amount of data into valuable information/knowledge, which can provides the
possibility of taking and making fact-based decisions which are more strategic and effective.

2.RESEARCH METHODOLOGY
ﬁl Method of Collecting Data

There are several methods that used on collecting process of data and information on this studi, as follows.
a. Observation

b. Literature review

c. Infliview

In conducting this research the sources of data obtained are from the leader, employees, and the official website
of the Central Bureau B Statistics.

There are two types of data which used in this study, primary data and secondary data. Data primer are those
obtained directly from the source or object of research. Primary data in this study were obtained through direct interviews
with informans. Meanwhile, secondary data is a data that has been published or has been used by other parties. Secondary
data are supporting data in this study obtained from institutions/agencies involved in this research, including the Central
Bureau of Statistics.

2.2 System Development Method
In this study, the method that will be used and discussed is using the Business Intelligence Roadmap approach [17] as the

following picture.
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Figure 1. Business Intelligence Roadmap [17]

JUSTIFICATION DEPLOYMENT

The explanation of the stages in the business intelligence project life cycle method is as follows.
a. Justification Stage
In this justification stage, a business case assessment will be carried out, where a business case assessment is the first
step that is considered for those who will develop BI, as in this study, namely the identification of things needed in BI
development at the Central Bureau of Statistics. The activities carried out at this stage are:
1. Evaluating data sources obtained and owned by the Central Bureau of Statistics.
2. Identifying problems and opportunities at the Central Bureau of Statistics.
3. Determine business needs at the Central Bureau of Statistics.
4. Determine the objectives or goals of the Business Intelligence application.
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5. Propose a Business Intelligence solution.
b. Planning Stage

At the planning stage there are two main activities, namely:

1. Enterprise Infrastructure Evaluation
In the cnterprisce]ﬂ'elstructurc evaluation stage, an evaluation of the technical infrastructure will be carried out
which includes hardware, software, middle-ware, database ra]agemem systems, operating systems, network
components, meta data repositories, and others. as well as on non-technical infrastructure, which includes meta
data standards, data-naming standards, enterprise logical data models, methods, instructions, testing procedures,
ange-control processes, procedures for issue management, and others.

2. Project Planning.
BI projects are dynnic so any changes that occur in the scope, staff, budget, technology, business processes can
have an impact on the success of a Bl project. Therefore, the project planning must be made in more detail and the
latest progress must always be monitored and reported.

c. Business Analysis Stage

At the business analysis stage there are 4 main activities that are adjusted to the data obtained from Central Bureau of

Statistics, namely:

1. ()ject requirement definition
The activities carried out at this stage are defining the need for technical and non-technical infrastructure
improvements, reports, data sources, reviewing the project scope, expanding the logical data model, defining the
initial service level agreement, and writing application requirements documents according to the case.

2. llil analysis
The activities carried out at this stage are analyzing external data sources, redefining the logical data model,
analyzing the quality of data sources, expanding the enterprise logical data model, correcting data discrepancies,
and writing data-cleansing specifications.
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Figure 2. Example of Data on Microsoft Excel

3. a:rplicelli()n prototyping
The activities carried out at this stage are analyzing access needs, analyzing the scope of the prototype charter,
designing reports and queries, building prototypes, and demonstrating prototypes.

AaMetel data respiratory analysis

The activities carried out at this stage are analyzing the meta data repository requirements, analyzing the interface
requirements for the meta data repository, analyzing the meta data repository access and reporting requirements,
creating a logical meta model, and creating meta-data.

d. Design Stage

At the design stage there are 3 main activities that are adjusted to the data obtained from Central Bureau of Statistics,

namely:

1. Database design
Database design is a medium for storing large amounts of data on a regular basis that will be used in the
development of Business Intelligence systems. The database dcsignpr()ccss on the BI system is carried out in
accordance with the needs analysis that has been made previously. BI database design which will be designed in
a multidimensional database.
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Figure 3. Star Schema

2. Extract, Transform, Load (ETL) Design
The quality and format of the data source is not good, such as noise and null values, it will take a lot of time for
transformation and cleaning, so it requires an ETL design so that the data used is clean and also to get the same
data and format.

3. Metadata Repository Design

The design phase of the metadata repository functions to design a logical data model documentation in the data
warehouse in detail about the data in the data warehouse which includes field names, field types, and field sizes
as well as the processes involved.

e. Construction Stage

At the design stage there are 3 main activities that are adjusted to the data obtained from Central Bureau of Statistics,

namely:

1. Extract, Transform, Load (ETL) Development
Its activities include creating and processing ETL, integrating the ETL process, ETL process performance, ETL
quality assurance process, and ETL acceptance process. In this process using pentaho spoon tools.

2. Application Development
BI system application development for cube creation aims to display data analysis that processed using pentaho
n()()n tools through the website platform.

3. Data Mining
Mining or discovering of new information by looking for certain patterns or rules from a very large amount of
ta. In this study, the data mining process uses the KNN algorithm.

4. Meta data repository development

The results of the design for the meta data repository carried out in the previous stage are then made.

f. Deployment Stage

After passing the development stage, the next step is to carry out the deployment process. At this stage there are 2

main activities that are adjusted to the data obtained from Central Bureau of Statistics, namely:

1. [Ehplementation
The process of implementing Business Intelligence applications which includes adjustments to application users
from the tools used and the users who will use them.

2. Release Evaluation
All previously released processes, techniques, instructions, etc. are studied and evaluated to produce better and
more efficient applications.

2.3 KNN Method

K-Nearest Neighbour (KNN) is an supervised learning, which means classification method, that stores all available cases
and classifies new cases based on similirity measure [18]. KNN algorithm has an advantage, technically the operation of
KNN is simple and easy therefore the content and process is easy to read and understand [19]. We need to define the k
value, so it will classified based on the nearest k samples in the KNN algorithm [19]. Below is the formula of KNN:

n

1
dis (x1,%5) = Z(Xu'— x2¢)? W
izo

‘Where:

dis(x, x2) = distance between two vector x; and x;
Xj; = testing data

Xz = sample data
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3. RESULT AND DISCUSSION

By applying Business Intelligence to the Central Bureau of Statistics, it can be concluded that the BI system can help
employees, especially those who hold policies related to the unemployment rate in every province of Indonesia. In terms
of knowing the unemployment rate, it can be made easier by using the BI system, which is sufficient by collecting previous
data which is then processed through the ETL (Extract, Transform, Load) process using Pentaho data integration tools
with the aim of eliminating bad data such as still valuable data. null, this noise is adjusted in the desired data format so
that the data is ready to proceed to the data analysis process.

o i =8 3 —o
\ - B - - -
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Figure 4. ETL Process

If you have passed all the stages in ETL development, the next stage is making cube on multidimensional data for
OLAP with the help of schema workbench tools. This tool can be published and saved with Pentaho dashboard analysis.
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" Figure 5. Result of Schema Workbench Process

Then, after the ETL and OLAP stages are carried out, the next stage is wnsitc development. The development of
a Business Intelligence tools to monitoring the unemployment rate in Indonesia is n(ided into two main pages based on
the role of users who interact with the system, namely company leaders and admins, where each user has a menu according
to their respective responsibilities.

ce T e

_ ey

B 8B @

Figure 6. Interface of Web Application Program with BI Development Concept

The following shows the results of the OLAP analysis. The information possessed regarding the unemployment
rate, this analysis involves the dimensions of the province, month, year, and the number of unemployment figures which
can be seen in slices and dices.

Figure 7. Analysis of Unemployment Rate
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In this data mining process using KNN algorithm with K initiated by 3 and the process flow can be seen in the
image below.
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Figure 8. Data Mining Process Flow on RapidMiner

The following are the results of the data mining process obtained using the classification method with the K-
Nearest Neighbor (KNN) Algorithm. So that the results in the form of new knowledge include information on predictions
or forecasters, unemployment data can be said to be "reasonable” or "unreasonable”.
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Figure 9. Classification Result Data Using KNN

From the following figure, it can be seen the performance generated using the KNN classification. Based on the
processed data, an accuracy of 88.24% is obtained, which is obtained from precision and recall.
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Figure 10. Result of Performance Measures of KNN Classification

4. CONCLUSION

Based on the analysis which carried out and the results of the discussions that have been described in previous chapters
regarding Business Intelligence system are as follows. In this study, the data used are data sourced directly from the field
related to the unemployment rate. The data consists of the unemployment rate, population, poverty rate, and labor force
figures, each of which is obtained from the Central Bureau of Statistics. This study helps to analyze the unemployment
rate from several aspects that cause this which can be seen through a system developed with website-based Business
Intelligence so as to obtain information that is more effective than using the previous tools (Ms. Word). The steps carried
out in this research use the Business Intelligence Roadmap. In the construction stage process, the ETL development
section is assisted by using Pentaho Data Integration tools and Schema Workbench as well as the BI server which in the
end gets the information results which will be visualized through the website as well as the data mining process section
with the help of RapidMiner tools. The application of data mining using the classification method with KNN with K
initiated by 3 can be said to be good because it produces a prediction with an accuracy of 88.24%. The series of processes
carried out in this study produce new knowledge that can assist policy holders in terms of unemployment rates in the
decision-making process. The resulting knowledge is displayed in the form of a graph that is more attractive and
comfortable to see. In this study, the prediction of the unemployment rate is whether it will be said to be reasonable or
not.
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