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Abstract—Big Data is emerging trend which brings and the
need for more effective data analysis and visualization to get
new knowledge and to leverage the benefits of advanced
analytics of the volume of data they collect without IT
knowledge. Analyzing and visualizing large volumes of data in
financial services often suffers from performances in traditional
systems with traditional tools. For understanding the data
through visualization, we have tried various approaches but this
described in the paper with Power BI was the most efficient.
This paper aims to provide use case of effective implementation
of Power BI tools in banking, more specifically in Credit
Registry database, using the methodology of Big Data analytics
and the features of Power BI tool.
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I. INTRODUCTION

With the exponential increasing of the amount of data,
raises the need to understand trends in business and to gain
important insights from the existing data. Different
businesses need to understand analytical concepts using
statistical methods, data prediction and machine learning [1].
These operations in the past were done just by developers, but
now, these modern tools provide these abilities directly to
people from the business. Microsoft Power BI is a tool for
advanced analytics which enables normal users to use it and
to leverage its capabilities for extracting useful knowledge
from data, data visualizations and integration with R. Power
BI empowers predictive analyzes by using machine learning
without any previous programming.

Credit Registry is dataset that captures and persists
financial information about credit borrowers and persists
their history to contribute in improving the quality of loans
and maintain the stability of banking system. This is one of
the biggest datasets in central banks and one of the favorites
for Big Data in central banks [2] [3]. In our case we have
subset of the Credit Risk dataset of the Republic of North
Macedonia. The data in the dataset is submitted by banks and
saving houses and contains credit exposure data for the
purposes of credit risk management. The Credit Registry is a
collection of personal data, controlled by the central banks,
which in our use case is anonymized and we work with
extracted subset of the dataset [4].

This paper is organized as follows. In Section 2 we
overview the Power BI features and our decision to use it.
Then in Section 3 we describe the methodology and the
process of performing the analysis workflow starting from the
data source and ending with visualization. In Section 4 we
describe our model created in Power BI Desktop, then in
Section 5 analytics done on Power BI Service. The last
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Section reviews the benefits and future work which needs to
be done.

II. POWER BI

Power BI [5] is a business analytics tool that provides
insights to enable fast and informed decisions. Power Bl is a
set of software services, applications, and connectors that
work together to turn unrelated data sources into coherent,
visual, and interactive displays. Data can be an Excel
spreadsheet or a cloud-based hybrid data warehouse or local
database. Power BI makes it easy to connect to data sources,
visualize and discover important information, and share it
through the web and mobile applications.

After reviewing multiple tools, we decided to use Power
BI because of the high optimization and speed of data
manipulation and analysis. In our example the 13GB database
in SQL on import has been reduced to 330mb in Power BI
.pbix format, since it has its own format that is adapted to
handle big data [6]. Power BI supports around 115 types of
data sources [7].

Our decision was done also according to Gartner [8],
where Power BI is an application leader for business
intelligence that has quickly become the most well-known
and valuable to large corporations, surpassing Click and
Tableau.

Power BI consists of:

e Power BI Desktop — Application for Windows
desktop

e Power BI Service — Internet SaaS application named
Power BI Service

e Power BI Mobile — Mobile application of Power Bi
which works Windows, i0OS and Android.

Power BI integrates with on-premises or cloud data
sources, supporting all the data sources of Azure and many
others.

When the data source changes not in a real-time manner,
it is feasible to import the data in Power BI and then
manipulate with top performances and easily analyze and
visualize.

Large datasets which are more real-time data, can be
leveraged by using Direct Query which get only needed data
from the data source and efficiently display and refresh
avoiding performance impacts.

Our data for this project is a subset of Big Data dataset
which contains relational data, where the extraction is done
in SQL Server.



Processing with Power BI starts with using Power BI
Desktop when importing data, setting up relationships and
visualization. Once the analysis is completed locally, it can
be published on the SaaS version of Power BI on the cloud,
where users can be granted access through Azure Active
Directory user accounts. At the same time when the dataset,
model and reports are published on SaaS, data, reports and
displays are also available through the official mobile
application. For a native mobile display, you need to edit your
mobile layout via the desktop application.

Using this approach one can quickly and efficiently view
and analyze analytics via desktop, web and mobile
applications. Power BI can integrate reports into an external
application through program code. To be able to embed
external applications you need to have a Power BI Pro
account with Azure Active Directory. The application needs
to be registered in Azure Active Directory before it can access
the Power BI REST API. Registering an application allows
you to submit application identities. Power BI applications
and their connections is shown in Fig. 1
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Fig. 1. Power BI applications and their connection

III. PROCESS OF PERFORMING THE ANALYSIS

For performing the analysis, we have performed several
stages of data processing to achieve the final results. Initially
the data is imported from multiple sources, edited and
updated in Power BI Desktop.

After creating models, reports and dashboards they are
finally published and made available on the web and mobile
application.
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Fig. 2. Process of performing the analyses

The following is a detailed process from the data source
to the final analysis.

A. SQL Server process

e Analysis - the SQL data source originally had more
than 50 attributes. The minimum and maximum
values are analyzed. It is important to note that due to
legal changes over the years, not all fields have data.

e Missing values [9] - Missing values are initially
located through SQL code, those that are few in a
column are filled with the mean of the others for the
corresponding attribute.

e Feature selection [10] - Locating the most important
attributes is done with the help of fellow economists
who are specialized in credit registry management.
With their help, about 15 most important attributes are
logged.

e Feature engineering — For improving the model
efficiency we have derived new attributes from
existing data [11].

o SizeOfBank - derived column according to
bank size code, which represents the size of
the bank as a factor of three values.

o NumberOfLoans — for every person using
the SQL code we derived the number of
loans in the current reporting period.

o DateStartLoan - It has been found that the
column for the first cash flow date has a
rather illogical date due to the prior lack of
control for that column, so a new column
has been drawn that sets the credit start date
at the time that credit party first appears in
the database for the respective client.

o LoanDurationYears - Derived column
using the loan due date column.

o Age - Age is derived for individuals through
their identification number.

B. Excel process - create additional data sources

To improve the model and to set up and analyze with
external factors, several sets of public data, which are an
important economic factor, have been downloaded from the
Internet.

» USD, EUR exchange rate list, to see how it affects the
number of loans and their exposure.

* GDP data expressed in dollars. The purpose is to see
how GDP is linked to the issued loans.

» Table of the municipalities of the Republic of North
Macedonia, which has the number of municipalities
required for merging and displaying the municipality's
name for the loans.

C. Power BI Desktop process

e Importing Data from SQL & Excel - The data is
imported into Power BI, a process that initially takes
up to 20 minutes. The imported data is no longer
dependent on the SQL and Excel sources. When
changing data sources, Power BI only refreshes the
data and retrieves it from scratch.

¢ Creating Calculations - Calculations are derived
columns that are additionally calculated at the level of
each row.

¢ Creating Measures - Measures are amounts at the
table level, not at the level of each row. To create new
information from data we used Data Analysis
Expressions (DAX) which is a set of functions,



operators and constants that can be used in a formula
or expression.

e Creating hierarchies - To enable drill down
functionality, hierarchies of attributes have been
created.

e Model Design and Relationships - In order all
columns to behave as if they were in the same table,
the model was created by merging all source tables
through relationships.

e Create Visualization Reports - Reports are created
using ready-made visualizations, then the
corresponding columns displayed during the analysis
are configured. For visualizing numeric attributes
outliers, we installed additional extension from the
AppSource to plot outliers with Box Plot.

e Forecasting - Power BI has built-in analysis using
Linear Regression.

e Creating views for mobile - For neat display of
mobile devices, the views for viewing from mobile
phones are also designed.

¢ Publishing Power BI Service - After completing all
the analysis and modeling locally, the dataset along
with all visualizations are published and uploaded on
the online cloud version of Power BI named Power BI
Service.

D. Power BI Service process

e Dashboard - By selecting important visuals and
displaying them on a new page or adding most
important ones to dashboards.

e Get insights - Power BI Service has the ability to
search on its own to learn new knowledge and
visualizations of data. This knowledge is not always
helpful. The Quick Insights feature automatically
analyzes all the relations of data applying
sophisticated algorithms to provide insights.

e Ask question — This is an option that allows writing
queries in English and strives to produce results
according to source columns and data.

e Web publishing - Ability to place graphs on external
sites, but such access will also require external sites to
have the user sign in details.

E. Power BI Mobile process

e Mobile application testing - You need to install the
native Power BI Mobile application, and by logging
into your Power BI account, all visualizations and
views are displayed appropriately for mobile view.

IV. ANALYSIS AND PROCESSING WITH POWER BI DESKTOP

The full analysis is done with Power BI Desktop, the main
application of the set of the Power BI tools. An important part
is pre-processing process and then designing the model. Our
model which is kind of a Star schema (see Fig. 3) and all the
source charts are merged with the main credit registry dataset
[12]. For having time series and grouping by months,
quartiles and years we have used additional excel sheet which
is imported and linked in the model.
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Fig. 3. Design of the model

After designing the model and creating new calculations
and measures, the next step is to place visualizations on each
side (report) and adjust them separately. It is beneficial that
after configuring all visualizations separately, when selecting
some information in one visualization (chart) it is updated in
all visualizations in the level of report for the selected feature
or range. Also for some reports with time series, is enabled
and drilldown functionality.

The tool is powerful for finding dependencies between
different attributes [13]. The following is an analysis of how
the risk category depends on the day-to-day installment
payment delay, and on the percentage of impairment entered
by the banks themselves. The tool through Influencer
visualization finds with high accuracy the range of days in
which the client should be for every risk category, and also
with more accuracy it detects the dependency for percentage
of impairment. Figure 4 displays example that category is
more likely to be B when the percentage of impairment is 8.9-
25 with accuracy of 73.63%, and also when day-to-day
installment payment delay is between 30-105 days.
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Fig. 4. Visualizing category dependencies through
Influencer visualization

Business leaders can easily understand and work with
data when they are in visualized. You can provide available
visualizations in Power BI gallery or add custom
visualizations including and R custom visualizations.

V. ANALYTICS ON POWER BI SERVICE

The Power BI Service enables full data upload and
visualization of the Power BI cloud and its availability
everywhere and at all times.



In the following there are some Figures of the solution and
their description. Figure 4 shows analysis by age, number of
loans by age of people and distribution of amount per age.

Fig. 5. Visualization by age, number of loans by age, and
amount of loan by age

Figure 6 shows the distribution of number of loans per
municipality of the country. The map is by Bing maps and
using Power BI are displayed the sum of number of loans
using green circles with appropriate size.

Fig. 6. Map of the municipalities in the Republic of
Macedonia by number of loans

Figure 7 shows predicted values for period 2018-2020
using the data from previous layers. The prediction is
integrated in Power BI and uses linear regression, which can
be additionally configured.
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Fig. 7. Forecast visualization using Power BI feature, total
exposure and number of credits per year.

VI. CONCLUSION

Power BI business analytics makes easier the analytics
and visualization for all users of the company, gaining new
insights and making effective advanced analytics. Using
Power BI tool for Big Data Analytics is an effective way of
discovering and visualizing knowledge in a very fast way,
which unlike traditional tools is incomparably fast and
powerful with modern capabilities for visualization,
dependency and prediction. Dashboards in Power BI can
transform the way people guide the business by supporting
monitoring of social media, video streaming and real-time
data.

With the help of Power BI one can achieve detailed
insight and dependency analysis of the attributes themselves
and correlation with external factors.

The project helped a lot to gain complete knowledge to
the big data on the credit registry. The next step with this
datasheet is to implement state-of-the-art machine learning
algorithms for predicting and evaluating the results.
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