Microsoft Power BI Desktop for Data Analytics
João Garrott Marques Negreirosa, João Alexandre Lobo Marquesb
a University of Saint Joseph, Schoold of Business, Macao, China, joao.garrot@usj.edu.mo
b University of Saint Joseph, Schoold of Business, Macao, China, alexandre.lobo@usj.edu.mo

Abstract
This article reviews MS-Power BI Desktop that empowers managers to see and understand their data. By drag and drop, it is
possible to discover trends and outliers from interactive dashboards, including combining data from multiple sources (from
spreadsheets and data warehouses to big cloud data) at a glance. If asking questions is a key role of any manager (either using a
browser, a tablet or a phone), business intelligence (BI) is the tool that allows the change managerial perspective of the problem
and reveal deeper meaning of the data. Inevitable, basic technical jargons such as data mining or on-line analytical processing
(OLAP) are introduced too. Three practical cases are disclosed while its layouts are discussed on a managerial and academic
perspective.
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1. INTRODUCTION
The use of data analysis tools has been widely considered during the last few years not only because of the increased
availability of public databases but also because of a set of new user friendly and intuitive data processing and
visualization tools, such as Microsoft Power BI and Tableau (www.tableau.com). Nevertheless, there is a gap
between management training programs and the present industry practices. Since traditional management tools and
approaches for obtaining and presenting information is directly connect to pervasive growth and expanding of IT
technologies, decision supporting systems (DSS) are also a critical topic to be addressed by business students.
As well, the increasing amount of data generated inside of a company, including new interactive social media,
demands firms to create new ways to analyze those data farm and generate knowledge to effectively enhance their
innovation skills and performance and create value for their operation [1]. Certainly, the nowadays trend of artificial
intelligence (AI) and deep learning, the increase of cloud storage and big data challenges, the development and
business intelligence (BI) and business analytics (BA) tools have become increasingly important areas not only for
researchers but also for business executives [2].
The first stage of adoption of computational tools for BI and BA were used almost exclusively for decisionmaking support activities. However and recently, the use of those tools to develop organizational capacity of
learning and obtaining intelligence has been increasing [3]. In fact and according to several market surveys confirms
this perspective. For [4], a survey (4500 respondents) conducted by IBM Institute reported that firms are
increasingly gaining competitive advantage (in average, 58% more) from analytics use. Endorsing this view, [5]
corroborates that the Gartner Institute presented BI and BA as a top priority for most of the analyzed firms.
From a technical perspective, the increasing complexity of data is creating severe difficulties for human
interpretation since multi-dimensional data are hard to analyze because of mathematical and technical aspects such
as data normalization, data correlation (linear and nonlinear) and metadata analysis. Positively, examining high
complexity data coming from multiple sources requires a significant amount of time, usually not available for
business professionals and their business’s needs. On the contrary, businesses nowadays demand fast decisionmaking processes and effective analysis of increasing data in a decreasing amount of time context. Under this heavy
constraint, enterprises must consider that the simple fact of having more information is not necessarily beneficial for

the organization since its information and knowledge processing capacity is limited as well [6]. Therefore,
information systems are based on the development of filtering capabilities to attend the personal interpretation
boundaries. Confirmed by [6], the increased ability of individuals and companies to receive, store, analyze and
transfer information with fewer errors and adding value to the business operations is a requirement. As a result and
according to Gartner Group, there are more than 25 relevant BI and BA tools in the market [7]. Among those, MSPower BI and Tableau are the most popular and prominent ones.
The main objective of this research paper is to present and discuss the adoption benefits of Microsoft Power BI
Desktop as a software tool to analyze and visualize large datasets, based on three case studies. Section 2 stands out a
set of technical jargons to clarify key aspects about this management field. Section 3 discusses issues concerning BI
and BA topics while section 4 and 5 highlights three case studies in a step-by-step scheme, including pertinent
discussion regarding their outputs. As expected, a brief reflection is presented in the last section.
2. Technical Background
For a better understanding about why companies are adopting data analytical tools in its management environment,
a few technical concepts must be introduced because some technical analysis is essential to understand when the
decision making process (on which solution to adopt or investment/budget to choose from, for instance) is executed
by business professionals.
According to [8], two clear definitions can be found: (A) OLTP, On-line Transaction Processing, is characterized
by a large number of short on-line transactions (insert, update, delete). Its main emphasis relies on fast query
processing, maintaining data integrity in a multi-access environment while its effectiveness is measured by the
number of transactions per second. For reference, the internal transactional database scheme follows the entity
relationship model (usually 3NF); a relatively low volume of online transactions brands (B) OLAP, On-line
Analytical Processing. Yet, queries are often quite complex, involving aggregations and summarization of large
quantity of data. Consequently, OLAP applications are widely used in data mining whose databases comprehends
aggregated and historical data, stored in a multi-dimensional context (star schema). As presented in Figure 1, OLAP
role is based on data warehouse solutions and data mining procedures for decision-making purposes. Basically, the
master data transactions are performed in the background to generate deep insights from data and support the
business strategies. Table 1 presents a detailed comparison for a better understand of OLTP and OLAP systems.

Fig. 1. OLTP and OLAP scope diagram [8].
Table 1. List of detailed features regarding OLTP and OLAP systems [8]

Characteristics of data

Source
Purpose
What the data
Inserts and Updates
Queries
Processing Speed

OLTP
Online Transaction
(Operational System)

System
Processing

Operational data; OLTPs are the original
source of the data.
To control and run fundamental business
tasks
Reveals a snapshot of ongoing business
processes
Short and fast inserts and updates initiated by
end users
Relatively standardized and simple queries
that returns a relatively few records
Typically very fast

OLAP
Online Analytical
(Data Warehouse)

System
Processing

Consolidation data; OLAP data comes from
the various OLTP Databases
To help with planning, problem solving, and
decision support
Multi-dimensional views of various kinds of
business activities
Periodic long-running batch jobs refresh the
data
Often complex queries involving
aggregations
Depends on the amount of data involved;

Space Requirements

Can be relatively small if historical data is
archived

Database Design

Highly normalized with many tables

Backup and Recovery

Backup religiously; operational data is
critical to run the business, data loss is likely
to entail significant monetary loss and legal
liability

batch data refreshes and complex queries
may take many hours; query speed can be
improved by creating indexes
Larger due to the existence of aggregation
structures and history data; requires more
indexes than OLTP
Typically de-normalized with fewer tables;
use of star and/or snowflake schemas
Instead of regular backups, some
environments may consider simply reloading
the OLTP data as a recovery method

2.1. Big Data and Data Mining
To understand the concept of big data, one must not only think about a huge database. In this case, the challenge
regards the need of its performance such as power processing, memory and dashboards generator. According to [9],
big data is closely related to the HACE theorem, that is, large-volume datasets should respect the following
characteristics: (A) Heterogeneous (with different data nature); (B) Autonomous sources with distributed and
decentralized control; (C) Complex, from a data transaction perspective; (D) Evolutional relationships among data.
Heterogeneous data considers huge volume of data from different dimensionalities, data structures and natures.
For example, the city council demographic database may hold personal data such as name, age, address, family
members, etc. On the other hand, municipal hospital requires historical diseases, medical treatments, examinations
from different sources and formats such as CT Scans, X-Rays and ultrasound videos. DNA analysis will generate a
third database (and so on). Under such circumstances, the heterogeneous features imply dissimilar types of
representations of information for the same individual. As expected, each schemata to represent each patient leads to
major challenges if the analyst tries to compute data aggregation by combining data from all sources [9].
According to the previous example, it is clear that autonomous data sources denotes distributed and decentralized
controls from big data applications. By being autonomous, each data source is able to generate and collect
information without involving (or relying on) any centralized control. A parallel comparison can be made when a
web server can work on a stand-alone basis but, according to the web page accessed, multiple information can be
retrieved from several different web servers to generate one single HTML page. It is also critical that sources of
assorted countries respect dissimilar legislation and privacy rules that must be considered when using analytical data
tools.
Under this context, the use of data mining systems must be contextualizing. Any mining procedure requires
computational intensive computing units for data analysis and comparisons, including efficient data storage
technologies. For companies with less demand, usually a single server and desktop processing resources are
sufficient to process the available data and generate useful results. When the amount of data achieves terabytes of
size, multiple processing nodes (with parallel processing power and memory management) should be considered
instead, such as MapReduce or ECL (Enterprise Control Language). The role of these components is to make sure
that each single data mining task (like finding the best match of a query from a database within billions of records)
is split into many small tasks each of which is running on one or multiple computing nodes.
Strategically, big data mining brings new opportunities for companies to move beyond the traditional relational
databases queries and to rely on even non-structured data such as social media text, image and videos, e-mails and
sensors networks. Confirming this view and according to [9], major business intelligence companies (IBM, Oracle
and Teradata, for example) have all featured their own products to help customers acquire and organize these
diverse data sources and coordinate with customers’ existing data to find new insights and capitalize on hidden
relationships.
2.2. Business Intelligence (BI) and Business Analytics (BA)
Both terms share the same goal, that is, to help companies to make better decisions using available and measurable
data. The formal difference relies on the methodology itself. Howner Dresner, in 1989 from the Gartner Group,
defined BI as an umbrella definition of several other definitions related to decision making based on facts [10]. For
[11], a unique definition of BI is hard to find since "it is hart to have a fully comprehension of the BI concept
because the applications are not autonomous systems and do not provide support for specific goals, such as other
corporative systems such as supply chain management (SCM) and customer relationship management (CRM)".

The BI concept happened when the increased amount of unstructured data from multiple sources lead to data
warehouses, data mining and data ETL (Extraction, Transformation and Loading) operations to allow business
professionals to analyze large databases for strategic planning purposes. On the other hand, BA expands the BI with
a wider mathematical and statistical approach (predictive tools and artificial intelligence algorithms) to setup
solutions aligned with the executive needs, industry demands and corporate evaluations by sales and investment
managers, for instance.
3. BI&BA Market
The Gartner Group has been providing over the years, relevant reports with impartial analysis about many different
aspects of the technology, software and industries fields. Based on [12], the magic quadrant for Analytics and
Business Intelligence Platform is a graphical representation of the BI&A tools available, based on 15 capabilities
criteria. Some interesting trends that can be extracted from this report: (A) BI&A solutions are being developed
more and more as cloud based solutions, with storage, applications, reports and access control, security and audit
tools stored in an online platform. For single users and demo licenses, usually a supplier-based cloud is provided.
For large corporate users, a private cloud can be build using the client or a third parties’ infrastructure. (B) Data
analysis is becoming completely intuitive and visual. This means that the solutions suppliers are investing a lot of
effort to present the solutions as far as possible from an IT specialized service. The focus is business and managers
must be able to perform all the steps using a friendly interface to access data, organize, perform mathematical and
statistical operations and prepare useful reports from the information obtained. (C) Traditional BI models that were
more IT specialized are declining in adoption (since 2015) and the rise of analytics platform is the drive for the
solutions development, especially with the possibility of self-service tools for data analysis and also publishing and
sharing capabilities. (D) Augmented analytics represents the third generation of platforms, which is also rapidly
increasing, based on machine learning and more advanced artificial intelligence (AI) architectures, such as deep
learning networks.

Fig. 2. The five use cases and fifteen capabilities criteria considered by the Gartner Magic Quadrant for Analytics and Business Intelligence
Platforms [12].

The Gartner Magic Quadrant for Analytics and Business Intelligence Platforms is presented in Figure 3 ("Ability
to Execute" criteria in measured by the y-axis while the "Completeness of Vision" is represented by the x-axis). A
low capacity of ability of execution combined with low completeness of vision (or limited vision of data) is the first
quadrant, named "NICHE PLAYERS". This classification does not mean that the solutions are of low quality or
present poor results. On the contrary, the name niche players make it clear that those solutions are focused on
specific applications or technologies, such as the Oracle solution, which is based specifically on the integration of
Oracle architecture. The second quadrant denotes low capacity of execution ability combined with a more expanded
completeness of vision ("VISIONARIES"). This section brings software technology giants such as SAP, IBM, SAS,
Salesforce and Sisense. Those tools can be considered advanced tools with the ability to increase specific aspects of
visual data manipulation and user-friendly report customization. "CHALLENGERS" are displayed in the third
quadrant (advance ability to execute procedures but with a restricted completeness of vision). In the fourth quadrant,
three market leaders should be highlighted: Microsoft, Tableau and Qlik. Certainly, Microsoft is the most complete
solution in the present market for data analytics. This happens because of the full solution provided by Microsoft not
only enriched by Power BI Desktop but also because the company provides a whole ecosystem of integrated
applications, ranging from Excel to SQL Server and Share Point solutions.

Fig. 3. The Gartner Magic Quadrant for Analytics and Business Intelligence Platforms [12].

3.1. Microsoft Power BI (Desktop)
MS-Power BI cannot be considered one single software but a collection of software services, apps and connectors
that work together to turn unrelated sources of data (spreadsheets, relational databases, collections of cloud-based
and on-premises hybrid data warehouses) into coherent, visually immersive and interactive insights. One vital
characteristic of Power BI is the fast performance, user friendly, intuitive interface and the efficient integration with
other popular Microsoft tools such as Excel and SQL Server, making it a feasible tool to be considered for adoption
in small and medium enterprises.
Designed to run exclusively for Windows platforms, another alternative is the online solution or SaaS (Software
as a Service) that can be fully integrated with Office 365. This version is called MS-Power BI Service. These
possibilities allow users to play different roles in different architectures and execute what their roles really demand
from an analytical tool such as generating managerial reports, looking for insights or analyzing data correlations.

Another strong positive aspect from MS-Power BI platform is Microsoft provides an integrated API (Application
Programmable Interface) for software developers and for companies with their own software development teams
that allow them to integrate MS-Power BI to their current information systems and also to create and expand the
capabilities to customized needs.
For reference, there is a specific server module called MS-Power BI Report Server that works inside the
corporate network or intranet to prepare and deliver reports to users integrated with the Active Directory, Outlook
and SharePoint solutions.
4. Case Studies
In this section, three practical case studies are highlighted using the MS-Power BI Desktop as a data analytic and
visualization tool. The first one is based on a procurement database, the second is based on IT expenditure analysis
and the third example is focused on HR and employment contracts.
4.1. Case I: Procurement Analysis
Procurement is the process of finding, agreeing terms and acquiring goods, services or works from an external
source, often via a tendering or competitive bidding process. For [1], this process is used to ensure the buyer
receives goods, services or works at the best possible price, when aspects such as quality, quantity, time and location
are compared. As expected, corporations and public bodies often define processes intended to promote fairness and
open competition for their business while minimizing risk, such as exposure to fraud and collusion. This includes
purchasing decisions covering delivery and handling, marginal benefit and price fluctuations. Henceforth, any
procurement process, if good data is available, should make use of BI approaches.

Fig. 4. Relationships model of a fictitious company (procurement relational database from obvience.com).

Table 2. Different questions imply dissimilar graphs.
How many transactions of buying (procurement) did this company do?

How many suppliers does this company hold?

Which countries does this company encloses?

What were the two types of product (Commodity Detail)
that this company bought most (use the Stacked Bar
Chart)? How much was its total buying?

Layout a pivot table (Matrix
chart) that shows the total
expenses charged (invoices)
per month for each
commodity (item).

Plot a Line Chart that shows the relation
between commodities of the products that this
company buys and their quantities.

Using the Area Chart, show the discount savings
by month.

Show the discount savings on a global geographical perspective
(Maps).

Using the Treemap visualization mode, show the total buying
per city.

Using the Donut Chart, layout the percentage of invoices per quarter.

4.2. Case II: Information Technology Expenditures Analysis

Fig. 5. Relationships model of a fictitious company (IT spending star database from obvience.com).

Table 3: Again, diverse queries denote different layouts.
Using a standard table, presents the highest six
expenditures of this IT company per business area and
type of commodity, as well.

Present the total costs per business
area using a Funnel chart.

Layout a Cluster Column Chart to show the
Plan VS Actual difference of the
expenditures per business area.

Create a Line Chart that displays the
evolution of the planning variation
percentage of the costs in a monthly
basis.

Layout a map that shows the total costs of
IT per each country.

Plot a Matrix Chart
that shows the relation
among IT with
business areas and
expenditures.

Using the Slicer and Area Charts, illustrate
the actual costs per commodity according
to each business area.

4.3. Case III: Employment Contract Analysis

Fig. 6. Relationships model of a fictitious company (IT expenditure database from obvience.com).

Table 4: Once more, assorted requests conveys distinctive charts and tables
Using a Clustered Bar
Chart, present the new
hiring staff but
including a
comparison with the
bad hires of the same
period of last year.

Layout a Clustered Bar Chart
with the new hires by ethnicity
and regions.

Plot a Line Chart with the
new full and part-time hires
per month.

Create a Pie Chart that displays the hiring per gender.

Using the Slicer and Donut Charts,
illustrate the bad hires per gender and
according to each region.

Plot a Waterfall Chart that shows the relationship between
group’s age and employees that left their job.

Using the Scatter
mode, illustrate the
new hires versus
active ones per
ethnicity and their
respective average
age.

Using the Matrix Chart, show the
number of dismissed employees that
per ethnicity.

5. Discussion
In today’s complex and turbulent environment, knowledge management has become increasingly crucial in
decision-making. For example, knowledge plays a major role in the planning phase of any project. Moreover,
forecasters guide decision makers in generating complex decisions and characterized by an increased risk and
uncertainty factor. Although knowledge in organizations is supported by information technology, technology itself
is not sufficient. Of great importance are the people with knowledge. People are the main determinant of the success
or failure of knowledge management. As suggested by [13], acquiring knowledge is not the real problem that
organizations face, rather the main challenge is the lack of skills to manage such knowledge in order to ensure
effective decisions.

If facts constitute our data, the organization of those facts in a database leads us to information. Asking questions
belongs to human in order to get answers that will influence managers on the decision-making process and
respectively actions to achieve future goals and aims. This is where BI, in general, and MS-Power BI Desktop, in
particular, may help to get those answers. Certainly and based on the outputs given by Table 2, 3 and 4, it is possible
to understand the settings of each company and draw conclusions about the current status of each business.
Case I relates to procurement and supply chain management of a major automotive industry, one of the biggest
industries worldwide. According to KPMG’s Global Automotive Executive Survey 2015, the global auto industry
had already reached sales of over 90 million units for just light vehicles. Furthermore, this number is expected to
rise steadily with sales in 2020 estimated to reach a staggering 111 million.
As well, the automotive industry relies heavily on supply chains and procurement. Thousands of parts and
components go into making a car, motorcycle, truck or tractor and no auto manufacturer has the capabilities to
produce it all in-house. From small components like rubber bushings and spark plugs to complicated devices like
touch screen infotainment systems and anti-lock braking systems, a huge variety of these components are sourced
from third-party manufacturers. Meanwhile, automakers learnt several lessons that can improve supply chain and
procurement [14]: (A) Change focus from price to quality: Manufacturers have already realized that price cannot be
the only consideration when looking for suppliers. Opting for the cheaper option can have undesirable results, to say
the least. (B) Establish relationships with suppliers: Many times, auto manufacturers deal with multiple suppliers for
the same or similar products. This leads to inconsistencies and issues, something that can be eliminated through
cooperation with suppliers and focusing on single-supplier structures for all the components. (C) Use technology:
Using supplier management software can streamline the whole procurement process. These benefits include greater
supplier intelligence, improved supplier information and performance management and even has a relationship
management component. (D) Learn from recalls: Examining the reasons behind a recall, either internal or that of a
rival’s, can lead to clarity on potential issues. Based on these information, steps can be taken to avoid suppliers who
manufactured these parts and improve overall product quality.
According to Table 2, this automaker purchased 115,317 units of materials from their 2,121 suppliers last year,
both in USA and Mexico. It seems the bulk of their expenses are products classified as others, steel stamping, zinc
and screws, among others. In fact, manufacturing, fabrication, hardware, packing and print hold the major costs of
purchasing of this international manufacture. As well, the highest supplies purchases were undertaken in the first
trimester of the year. As expected, the same pattern may be found with the discounts savings, particularly in the
USA (55% of the total). This means that the financial budget must be approved before Christmas, especially if bank
credits are involved. Moreover, the due payment to suppliers should be extended as further as possible while the
selling products to customers must be cashed as early as possible to avoid banks fees and loans. Meanwhile, the
suppliers are located in five different cities: Chicago, St. Louis, Mexico City, Atlanta and Miami. Due to their
spatial dispersion, the possibility use of a Geographic Information System for route and deliveries trucks tracking
and a warehouse Logistic Information System may play a key role in this enterprise for saving costs, too.
Case II concerns the expenditures on technologies in a single year by an IT consulting firm like Eleks, ITGix,
Crystalloids and Mobiversal. Quite often, common industries such as banks and insurances prefer to invest in IT
outsourcing regarding their business processes, application services and infrastructures solutions in an effective way.
These companies try to achieve significant benefits that help them operate more efficiently and effectively without
having to invest in a full-fledged IT department. According to [15], five reasons can be found on why IT
outsourcing works for businesses: (A) Reduced spending with IT outsourcing: Both capital and operating expenses
can be reduced because of no need to purchase computer hardware and dedicate expensive square footage to
develop a data center. Moreover, firms do not have the expenses of hiring employees to perform IT functions,
software development and hardware installations. Along with reduced payroll come reduced expenses for training
and benefits. (B) Increased focus on core business: For most companies, IT is a support function, not a core
competency. Henceforth, outsourcing IT functions lets management to focus on their core competencies and
business development, rather than struggling with technology issues. (C) Access to experts and the latest
technology: Because IT is the vendor’s core competency, they make sure their employees are trained and certified in
the technologies they support and will make sure systems are patched and upgraded accordingly. (D) Reduced risk
and increased flexibility: Technology is expensive and making wrong decisions is costly. An IT services provider
has a solid base of experience that assists with the making of the right technical decisions and helps the company
transition to every new platform. (E) Increased employee morale: Offloading IT work lets employees focus on the
jobs they were hired to do. Because employees no longer have to perform tasks they are not an expert at and are
more productive at their core tasks, they become more satisfied with their work and less likely to burn out and leave.
Consistent with Table 3, the bulk of expenditures regard software, outsourcing and professional services.
Curiously, the actual costs were always below the planned one with the exception of the infrastructures (76.58

versus 53.04 million, that is, an increase of 44%), making this department with the highest cost of all. Why this
outlier? Similar to case I, the major planning variation of costs is on the first trimester of the year and, probably, the
same course of action can be stressed here, as well. However, this international company is headquartered in thirtyone countries (instead of two). Analogous to other IT consultancy companies, it is ruled by a matrix organizational
system (six Business areas such as Services, R&D, Distribution and Manufacturing versus seven IT areas like
Enablement, Infrastructure, Governance and Functional) instead of the traditional hierarchical one. This happens
because the majority of this IT services work on projects with a limited time life in an outsourcing framework. At
last, labor costs always represent the major expenses of each Business area.
Case III regards a Human Resources firm such as Mercer, Hay, Deloitte, Accenture and Price Waterhouse
Coopers. Mostly, these businesses provide recruitment outsourcing, onsite management and on-demand talent
delivery services. Their aim is to deliver employers with human capital solutions that result in measurably improved
employee and organizational performance while minimizing employment practice risk. This means to assist the
client to identify needs, develop an action plan and facilitate change to enhance the success of each organization
based on, quite often, on training services to improve productivity, efficiency and communication and employee
morale.
Along with the first chart of Table 4 and considering an extrapolation of last year’s figures, it is expected that
between 20% and 25% of the new hiring of personnel can be classified as bad hiring. Ethnicity A (Caucasians)
concentrates over 60% of the total hiring industry where the West and the East of USA regions show a lower
appetence for HR consultancy services when compared with the other five areas (North, Midwest, Northwest,
Central and South). Part-time positions clearly excel full-time ones. December, January and February are the months
with the least number of hire contracts while August, September and October reach its peak. For the gender, no
predominance of males or females can be stated. Yet, this conclusion is not valid if the region factor is considered
for the bad hires. For instance, the East region presents a four times ratio between females and males on this matter.
Forty years old, average persons are the most significant hire age group, particularly for Caucasians. Blacks, Latinos
and Asians follow next. Peculiarly, resignation jobs on a voluntary mode hold 80% ratio when faced involuntary
separation reasons. This leads to the conclusion that job offers do not match employee’s expectations, particularly
for youngsters below 30 years old. It is up to the managers to understand and justify this and other patterns of
behavior.
6. Last Contemplation
The proposed paper analysis concerns the adoption of MS-Power BI as a tool to perform data analytics and to
understand its possible applications based on three practical case studies (procurement, IT expenditure and HR
analytics) in a user-friendly and intuitive interface context, allowing a successful extraction of information from the
present databases and using distinctive tools for data visualization.
As previously discussed, BI and BA tools are one of the key areas of investment in medium and large companies
while a two-digit increase rates trend is expected to continue for the following years. A spillover effect of this
writing encloses the coach of undergraduate and master students in Business Administration degrees to provide a
practical approach for their qualification as business professionals with MS- Power BI Desktop who must be able to
handle those analyses in a self-service basis.
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