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Preface

Sinceits inception in 2015, Power Bl has evolved into the market-leading solution for self-service
analytics. Its unparalleled analytical capabilities, breadth, and flexibility offer significant advan-
tages for financial professionals who have traditionally relied on spreadsheet-based solutions.
Most existing literature on Power Bl focuses on generic technical details. With this book, my aim is
to provide practical guidance for finance practitioners on how to address a wide range of financial
concepts and challenges effectively. I have drawn on lessons learned from working on projects
since Power BI’s inception, including developing the initial demo samples as well as on more

than twenty years of experience implementing management information and planning systems.

Finance is undergoing a fundamental transformation. The role of finance professionals is evolv-
ing—from number crunchers to strategic advisors, from report generators to insight providers.
Power Bl is a key enabler of this transformation, and by mastering it, you’re positioning yourself

at the forefront of this change.

The journey from traditional financial reporting to modern analytics may not always be easy, but
it’s immensely rewarding. The tools and concepts in this book are designed to help you build
solutions that deliver real business value, empower decision-makers, and free you from repetitive

tasks so you can focus on higher-value analysis.

I hope this book serves as a practical and inspiring guide as you move forward in your Power BI
and finance journey. Every expert was once a beginner. Keep learning, keep building, and keep

pushing forward.

Who this book is for

This book s for financial practitioners looking to improve process efficiency and address a variety

of common financial reporting and planning requirements using Microsoft Power BI.



xvi Preface

What this book covers

Chapter 1, Introducing Power BI For Finance, lays the groundwork for a robust Power BI environ-
ment tailored specifically to finance professionals. It focuses on two core pillars: building a clean,
scalable data model and then applying the financial logic that turns raw numbers into actionable

insights.

Chapter 2, Financial Logic with Power BI, explains how to develop Power BI DAX calculations that

enable financial calculation logic.

Chapter 3, Business Information Design, introduces the principles of effective financial dashboard

design and their practical implementation in Power BI

Chapter 4, Financial Reporting, explains how to build comprehensive financial statements in Power
BI, focusing on the Income Statement (Profit & Loss), Balance Sheet, and advanced reporting

techniques.

Chapter 5, Power BI & Excel, explains how Excel and Power BI can be used together to optimize

financial tasks, highlighting the optimal separation of tasks in each solution.

Chapter 6, Multi Currency Handling, explains how to handle multi-currency scenarios in Excel and
Power BI, focusing on integrating currency rate data and performing currency conversions using

both spot and historic rates as well as implementing live exchange rates via an API.

Chapter 7, Group & Board Reporting, outlines the best practices for effective group reporting, cover-
ing progress against strategic objectives, key project and product development metrics, financial

performance, and sales/customer KPIs.

Chapter 8, Rolling Reporting Forecasts, explains how to implement rolling reporting and forecasting

in Power BI, focusing on dynamically updating forecasts as new data becomes available.

Chapter 9, Discounted Cash Flow Public Company Valuation, explains how to perform discounted
cash flow (DCF) valuation for public companies using Power BI, including importing financial
statement data, transforming and cleaning the data in Power BI, and then applying DAX calcu-

lations to project future free cash flows and discount them to present value.

Chapter 10, Price Volume Mix Analysis, shows how Price Volume Mix (PVM) analysis helps organi-
zations understand how changes in price, sales volume, and product mix affect overall revenue,

especially for businesses offering diverse products or services.

Chapter 11, Writeback & Planning in Power BI, explains how Power BI can be used for write-back

and financial planning with Acterys and Microsoft Dynamics 365 Extensions.
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Chapter 12, Case Study Planning Model, outlines the process of building a complete planning model
using Acterys/Dynamics BPP and integrating it with Power BI.

Chapter 13, Advanced Analytics & Machine Learning, explores advanced analytics and machine
learning techniques, focusing on extracting actionable insights, uncover patterns, and predict

outcomes in financial contexts.

Chapter 14, Using Language Models and Copilot in Power BI to Improve Financial Analysis, explains
how LLMs and Microsoft Copilot are transforming financial analysis in Power Bl by automating
report creation, optimizing DAX calculations, and generating business insights through natural

language interaction.

To get the most out of this book

The book is organized into four parts:

1. Power BI Stack for Finance: The initial part introduces Power BI’s benefits for finance
users, covering data integration, modeling, and logic.

2. Financial Reports and Dashboards: Focuses on report creation, charts, and data pre-
sentation

3. Advanced Financial Topics: Covers handling multiple currencies, consolidating group
data, building dynamic rolling forecasts and company valuation work

4. Planning and Forecasting: shows how to build models to plan for the future, use advanced

analytics, machine learning, and LLMs for financial applications

This book assumes that the users are familiar with the main components of Power BI: Power

Query, the Power Bl service, DAX and how to use Power BI visuals.

For absolute beginners, there is a vast pool of knowledge available to study prior to reading this
book. I recommend consulting Microsoft’s learning materials, the latest, high ranked YouTube

channels, as well as a myriad of Power BI related blogs out there.

Download the example code files
The code bundle for the book is hosted on GitHub at https://github.com/PacktPublishing/

Power-BI-for-Finance. We also have other code bundles from our rich catalog of books and

videos available at https://github.com/PacktPublishing. Check them out!


https://github.com/PacktPublishing/Power-BI-for-Finance.
https://github.com/PacktPublishing/Power-BI-for-Finance.
https://github.com/PacktPublishing

xviii Preface

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this book.
You can download it here: https://packt.link/gbp/9781837635016.

Y Note: Since this book has many full-window screenshots to show the Power BI
\/L’) UI, we recommend that you view the images online for the best experience: either
through this PDF image file or by unlocking the free ebook.

Conventions used

There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames, file
extensions, pathnames, dummy URLs, user input, and Twitter handles. For example: “The total
revenue calculation is a bit more interesting as we need to change the filter context of the Accounts
table (ALL (Accounts) clear any filter on that table) to always refer to the total revenue with a
CALCULATE statement.”

Ablock of code is set as follows:

ACT
BUD

sum(Transactions[NetAmount_GC])
sum(Budget[NetAmount_GC])

Bold: Indicates a new term, an important word, or words that you see on the screen. For instance,
words in menus or dialog boxes appear in the text like this. For example: “To add the data bar, we

click again on the Sum of Balance context, choose Conditional formatting, and then Data bars:”

\/V; Warnings or important notes appear like this.

N\ ! 4
',@\' Tips and tricks appear like this.


https://packt.link/gbp/9781837635016
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Get in touch

Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book or have any general feed-
back, please email us at customercare@packt.com and mention the book’s title in the subject

of your message.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you have found a mistake in this book, we would be grateful if you reported this to us.

Please visit http://www.packt.com/submit-errata, click Submit Errata, and fill in the form.
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Part 1

Power Bl Stack for
Finance

The first section of the book lays the groundwork for a robust Power Bl environment that is tai-
lored specifically to finance professionals. It focuses on two core pillars: building a clean, scalable

data model and then applying the financial logic that turns raw numbers into actionable insights.

This part of the book includes the following chapters:

e Chapter 1, Introducing Power BI for Finance

e Chapter 2, Financial Logic with Power BI






Introducing Power B
for Finance

In this opening chapter, we will cover the components of the Power BI ecosystem and how they
can enable more effective processes for finance users in comparison to traditional tools and in

particular, spreadsheet-based approaches.

We will also go into detail on the key pillar on which the quality of any Power Bl model relies: the
structure of the data model. Aninadequate modeling approach leads to severe issues with report,
visualization, and calculation logic designs, performance, and overall usability. We will cover the

dimensions (master data tables) that form the foundation for everything else.
In this chapter, we’ll cover the following main topics:

e  What are the essential building blocks in Power BI?

e  How does Power BI help finance users?

e  Core data modeling concepts for financial purposes

e A practical walk-through, building a financial data model

e Model size considerations

Free Benefits with Your Book
Your purchase includes a free PDF copy of this book along with other exclusive benefits. Check
the Free Benefits with Your Book section in the Preface to unlock them instantly and maximize

your learning experience.
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Technical requirements

Here are the things required to make the most of this chapter:

Chapter files: You will find the datasets and Power BI files used in this chapter in the
book’s official GitHub repository here: https://github.com/PacktPublishing/Power-

BI-for-Finance.

Software requirements: Most examples covered in this book require only the free Power
BI Desktop version, butI strongly recommend Pro to profit from Power Bl service features
like publishing reports on the web.

Hardware requirements: As Power BI makes heavy use of local memory in Power BI

Desktop, my recommendation is to have as much RAM as possible—at a minimum, 16
GB. My work desktop works well with 48 GB.

With CPU, my recommendation is at least 8 core processors with 3+ GHz clock speed; 16/24
cores will give you even better results. With screen resolution, again, the more the merrier
to consistently enable a full, detailed view of your dashboards, even when multiple side
panes are displayed. I am using a resolution of 3,840 x 2,160 pixels on my work desktop,

but 2,560 x 1,440 and a dedicated GPU should suffice for most requirements.

What is Power BI?

Since 2015, Microsoft’s Power BI platform has grown to be the leading solution for data analytics.

I assume that you are familiar with the key concepts of the Power BI platform, so here is just a

brief overview of its components. The Power BI platform comprises the following:

Power BI Desktop app: Thisis a free development environment. It enables analysts to build
datamodels, logic, interactive reports, and dashboards. The data in a Power Bl model is either
preprocessed and stored in Microsoft’s proprietary Analysis Services format (Import mode)
or queried at runtime (Direct Query mode) from supported data storage technologies such
as Azure/SQL Server, SAP HANA, and others. Power Bl includes its own calculation language
called Data Analysis Expressions (DAX), which enables users to define calculations that
are stored in the model (PBIX file or published to the Power BI service).


https://github.com/PacktPublishing/Power-BI-for-Finance
https://github.com/PacktPublishing/Power-BI-for-Finance
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e  Power Query: Thisis a sub-application integrated in Power BI Desktop where power users
canintegrate and transform data from different data sources into a composite data model
optimized for analytical purposes. The definition of the transformation steps is stored in
a format called M. The relevant M statements are either automatically generated by the

Power Query Ul or can be manually maintained by users using the M syntax.

e  Power Blvisuals: These are an extensible set of visualization options that are included in
Power BI Desktop or can be added from a commercial marketplace. The Power BI visuals
are resizable objects that can be positioned on a Power Bl report or dashboard to display
the required data (fields of the data model) in the desired format, such as tables, charts
or diagrams, indicator cards, and so on. Beyond these core options, specialized visuals
also support advanced functionality, including artificial intelligence features like key

influencer detection or regression analysis.

e  ThePower Bl service: A cloud-based application where a power user can publish a report from
Power BI Desktop for regulated (restricted by access rights) consumption with a web browser.
Alternatively, a Power Bl Desktop report can also be shared in the Power BI Desktop . pbix file
format. Access to the data in this file is then only restricted by access to the underlying data
sources. The detailed user rights to particular granularities in the data model (for example, a
specific scenario, product group, or legal entity) that can be setin the Power Bl service (row-lev-
el security, or RLS) do not apply in this case on Power BI Desktop. Besides report distribution,
the Power BI service also fulfills a variety of data governance tasks like user group definitions,

data access and security maintenance, administration of data sources, and the like.

Next, let’s see how we can expand the capabilities of Power BI even further by using Microsoft

Fabric.

Microsoft Fabric: enhancing Power Bl

In 2023, Microsoft launched Microsoft Fabric as an integrated analytics platform that builds upon
the capabilities of Power BI and extends it with additional tools and functionalities designed to
provide a more comprehensive solution for data management, analytics, and business intelligence.
Microsoft Fabric combines the power of Power BI, Azure Synapse Analytics, and Azure Data Factory,

offering a unified environment for data processing, storage, and visualization.
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Here are the key benefits of Microsoft Fabric:

e  More scalable data processing: Microsoft Fabric leverages the power of Azure Synapse An-
alytics, offering high-performance data processing and storage capabilities. This scalability
allows organizations to handle large volumes of data and complex queries, which is particularly
important for financial applications that require real-time insights and rapid decision-making.

e Enhanced security and compliance: Microsoft Fabric includes robust security features,
such as data encryption, access controls, and compliance monitoring, ensuring that sen-
sitive financial data is protected. This is crucial for financial applications that must adhere
to strict regulatory requirements.

e Enhanced scenario planning: The advanced analytics tools available in Microsoft Fab-
ric, such as predictive modeling and machine learning, enable finance teams to perform
more sophisticated scenario planning and forecasting. This helps organizations to better

anticipate future trends and make more strategic decisions.

e  Streamlined data governance: Microsoft Fabric’s integrated environment simplifies data
governance by providing a single platform for managing data access, security, and com-
pliance. This ensures that financial data is handled in a consistent and secure manner,

reducing the risk of data breaches and regulatory violations.

Now that we are familiar with the key components and concepts of Power BI, we will review how

they can add value for particular finance team tasks.

How does Power Bl help finance users?

Building calculation models and presenting data are core requirements for finance users. The
standard tool of choice for these purposes is typically a spreadsheet solution like MS Excel or

Google Sheets, which enables users to build tabular business models and charts.

Spreadsheets are great for flexible analysis where users require completely flexible cell-based
layouts with limited data (typically less than a million rows that can be handled in a spreadsheet)
but have limitations when larger amounts of data or several different data sources are involved.

Let’s see how they compare with a solution like Power BI.

Spreadsheets versus Power Bl
The following diagram outlines the differences between working with data stored in spreadsheets
as opposed to separating the presentation (spreadsheet tables and charts) and data storage layer

(spreadsheet that presents data stored in a separate database):
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100 100
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Data stored in spreadsheet in free form: Data stored in structured database:

* Risks of unintended * Governed access down to single record
changes/overwrites/formula * Near unlimited data volumes
corruption + Access with different tools

* Limited data volumes
+ Ineffective sharing in “all-or-nothing”
access to specific workbook only

Figure 1.1 - Separation of data and presentation

In a spreadsheet, there is typically no separation of data from the presentation, as opposed to
an approach where the data resides separately in a database with a standardized data structure

optimized for handling high volumes of transactions that are also accessible with other tools.

The spreadsheet method leads to a variety of very severe challenges for ongoing, standardized

reporting and data collection requirements (such as budgeting and planning):

e  Workbook proliferation: New or updated data typically means an additional spreadsheet,
which very quickly leads to a proliferation of spreadsheet files (for example, Budget 2022

Version 1 to Version n), which becomes very hard to control.

e  Access rights granularity: No granular access rights can be assigned; a user can either
see the full spreadsheet or nothing. Allowing a user access to specific parts of the data
(for example, data for a particular company, product, or scenario) is impossible or very

cumbersome to realize.

e  Processing performance: Spreadsheet processes are typically slow as they run in a decen-
tralized manner; a spreadsheet file is sent to another business unit for offline data collection.
Once finished, it is sent back and then must be integrated into the overall model with data
from all other business units. The user can’t see how their entries will affect the total busi-

ness, considering the last version of data from all other decentralized entities in real time.

e Limited interactivity and analysis options: Spreadsheets include great charting and
dynamic matrix analysis (Pivot Tables) capabilities but lack more advanced business
intelligence features available in specialized applications, such as complex data filtering,
dynamic navigation within hierarchies, cross-filtering and drill through between different

tables and charts, artificial intelligence/machine learning capabilities, and so on.
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In contrast, Power BI offers the following :

e Real-time access: Power BI offers live (i.e., automatically updating) access to a nearly
unlimited number of data sources and provides a platform to transform these disparate

sources into an integrated business data model.

e  Filtered views and custom aggregations: In contrast to several spreadsheets in a single
file/cloud application, where users only get access to the data details, Power BI offers the
option to use filters to retrieve any combination of calculated, aggregated results from
within the entire underlying data set, such as a point in time or a time span, a scenario,

a legal entity, or whatever “dimension” criteria was defined in your underlying model.

e  Unparalleled interactive analytics capabilities: This includes drill down on a table/chart
(navigation into further detail), drill through (navigation to a different page or a more de-
tailed report), and cross filtering (a selection on one chart/table is applied to others), in
addition to very strong inbuilt visualization capabilities that can be enriched with a vast

array of extensions and additional application options available in a commercial marketplace.

¢ Two-way operations/write-back: Power BI on its own has limited options for data col-
lection and data write-back, but it lets us add these with extensions like Power Apps,
or specialized applications from the extended Power BI ecosystem, such as Dynamics
Business Performance Planning and the related Acterys offering that are also covered in
this book. The best source to review and obtain these solutions is Microsoft’s AppSource

marketplace (https://appsource.microsoft.com/).

e Dedicated application and web browser support: Power BI reports that are published
on the Power BI service only require a standard web browser for consumption. There is
no need for users to install a specific spreadsheet solution that might not run on their
platform, such as Microsoft Excel in Linux environments. This is admittedly less of an

issue in recent years, as many spreadsheet solutions now offer browser-based access.

Conclusion

So, does Power BI replace spreadsheets completely?

Despite all the advantages we’ve discussed here, Power BI will not replace spreadsheet solutions
completely. Itis not suitable for one-off (as opposed to ongoing repeating) scenarios with limited
data that require extensive flexibility regarding the tabular layout, such as layouts that can’t be
addressed in one or more standard tables with a symmetric row/column layout. This includes
complex merger and acquisition transactions, feasibility and projectinvestment analyses, response

forms, and similar requirements that are highly varied.


https://appsource.microsoft.com/
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Given the right approach (which you will learn from this book), Power BI offers significant effi-
ciencies for recurring, standardized finance requirements like ongoing financial (income/balance
sheet/cash flow statements) or operational reporting, budgeting and planning processes, and
any scenario that requires more advanced visualizations and data analysis capabilities with, for

example, machine learning features.

With that established, let’s explore some of these Power BI features, starting with simple data

models.

Building a data model for financial purposes

The data model is an abstraction layer that acts as an effective interface between the analyst and

the raw data and is a key pillar for realizing your financial requirements in Power BI.

If your data model is not properly defined, every following step, such as defining calculation logic,
reportlayout, and charts, will lead to unnecessarily inflated build times and limited usability for
your users. In some cases, a wrong data model might even prevent you from realizing a reporting
or calculation requirement at all. As seen in Figure 1.1, the data model integrates the data sources

that you intend to use and structures how your users can access and use the data for reporting.

The optimal overall structure for a data model, unless you are working with a single, very simple

file, is the star schema. Let’s dive into that next.

Understanding the star schema approach

This approach breaks up the model into a central fact table with the transactions and several di-
mension tables with the master data details. This structure is typically applied in a data warehouse
where data from different sources is consolidated into a database for analytical purposes. This same
principle applies equally to Power BI, which incorporates a similar role as a centralized analytical

model layer.

A star schema separates transactional data and analysis dimensions and leads to optimal perfor-
mance and ease of analysis for your users. These dimension tables include all details like hierarchy
relationships or attributes of a particular analysis perspective. For example, dimensions that
are commonly used to analyze journal transactions of an enterprise resource planning (ERP)/

accounting system typically include the following:

° Accounts

e  Organizational entity
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e Scenario

° Time

The dimensions are connected to a fact table that contains the actual transactions, as outlined

in the following figure:

n

Typical Financial “Star Schema

Dimension: Time
ID Date

1 2019 0101
2019-02-01

=)

Dimension: Account
ID  Account Name
1 Trade Sales

2 Marketing

Account Group

Revenue

Expense

Dimension: Organization

I Name City 2
1) Australia Syd 3 1 3
z States Loz Angeles

N Dimensions

Month
Jznuary

Felbruary

Dimension: Scenario

ID  Scenario

1 Actual
Scena rM 2
1 200.00

Budget
2 199.50

1 Fact/Data Table

Figure 1.2 - Financial star schema

Ideally, the connection between fact and dimension tables is implemented via unique (integer)

IDs. On the one hand, this provides the best performance for analysis, and on the other hand, it

facilitates changes. For example, if you want to change the name of an account (and the ID stays

the same), you only have to modify the account name in the dimension’s Name attribute without

the need to apply that change to every single journal entry thatis in the fact table for that account.

This model enables users to create any possible report layout by adding row and column item

hierarchies and filters, as displayed in the following diagram:
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Several star schemata can be combined to create a galaxy schema, which is a data model that
links multiple fact tables through shared dimension tables. But first things first. In the following

section, we will cover how you can build an initial star schema for financial purposes in Power BI.

Building a star schema financial model in Power BI

In this section, you will learn how to build a financial star schema model based on sample data
that is very similar in structure to a typical accounting/ERP system. The sample file is in Excel

format, which is normally supported as an export option in any major accounting system.

A word of caution

In this book, we are using the latest Power BI Desktop/service version available in
Q2 2025 and everything covered here is current as of that date. However, Power BI
\@/’ is a fast-developing ecosystem. Some screenshots and features might look different
in your current version, and some approaches in this book might be addressed in
a different way than covered here. The latest version of the sample files and notes
will be updated in the README . md file on the book’s GitHub site: https://github.

com/PacktPublishing/Power-BI-for-Finance.

Now, you might ask, why are we not connecting to the accounting system directly? This is, in
most cases, impossible or not advisable, as data structures in the source system are not set up for
analysis purposes and direct access involves complex API authentications that require expert IT
skills. A way around is a separate data warehouse where data is automatically loaded from the
accounting system (and other sources) in a structure optimized for analysis. Some accounting
system vendors offer this as a feature. In addition, there are solutions from software vendors that
offer data warehouse creation in the cloud from accounting/customer relationship management

(CRM)/billing systems that are directly accessible from Power BI as a service.

Using an Excel file is a very quick way to create a data model prototype or showcase data model
building, but it involves ongoing manual efforts to create the files. For our purposes, it is the
easiest way to demonstrate this. In productive systems, you wouldn’t use data extracted from
an ERP system but would directly connect/import data from a data warehouse or respectively
prepared star/galaxy schema defined in a SQL data source. The sample Accounting Data Set.
x1sx dataset is available for download in the book’s GitHub repository. We will discuss this in

the following section.


https://github.com/PacktPublishing/Power-BI-for-Finance
https://github.com/PacktPublishing/Power-BI-for-Finance
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Loading Excel data through Power Query

To go through this example, you will require a current Power BI Desktop application installed on
your computer. You can download the latest version of Power BI Desktop free of charge from Mic-
rosoft’s current download area: https://www.microsoft.com/en-us/power-platform/products/
power-bi/desktop. The first step is to connect the data file to your Power Bl Desktop report. This
is done through the Power Query data integration component that is part of the Power BI Desktop

application. The easiest way to load an Excel file is from the main ribbon:
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Figure 1.4 - Source selection
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From here, you point to a file, and this dialog will show where you select the following four

marked tables:
o X
Navigator
_ R| | Calendar 5
Display Options ~ I'_‘?: Preview downloaded on Wednesday
4 [ Accounting Sample Datauxlsx [8] PEE .Davof‘rear .Da-,r .Moml
6/07/2008 158 &
O Table2 /07/. | | A
Om 7/07/2008 189 7l &
] Table3 1
i 8/07/2008 190 8
OB Tabled 9/07/2008 191 9
[0 B2 Tables 10/07/2008 192 10
B Accounts 11/07/2008 193, 11
7 e i 12/07/2008 194. 12.
v 5/07/2009 1586 5
| Crganisatio 1 i i
Sl 6/07/2009 157 6
v Transactions 7/0?/2009' 188 7]
8/0?/2009. 189. 8.
2/07/2009 190 9
10/07/2009 191 10
11/07/2009 192 11
4/07/2010 185 4 v
< >
I Load I Transfarm Data | | Cancel |

Figure 1.5 - Table load

These tables are essentially components of the star schema that we have covered at the beginning
of this chapter. Transactions is the fact table that contains sample accounting journal transac-
tions, and Accounts, Calendar, and Organisation are related dimension tables. Once you have
selected the tables, click on Transform Data. Unlike the Load button, this gives you an option
to edit the single steps of the loading process. Load would immediately load the data otherwise.
After you have clicked Transform Data, you will be in the Power Query environment and see a

dialog similar to the following one:
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Figure 1.6 - Power Query tables and steps

What we see here now are our four tables on the left, a sample of the currently active data table
in the middle, and transformation steps for that table on the right. The latter is the area where

you will work to add and edit transformations of your data tables.

The Accounts table contains all the details of a typical accounting chart of accounts, such as ac-
count name, code, account groupings, and many more. What is important with all tables is that
they have a common denominator, or in other words, a common column to connect dimension
tables with the fact tables. This is normally defined on the lowest granularity of the fact table
and connected to the specific ID of the respective account in the Accounts table, here based on
an integer ID. This approach typically gives you the best performance in Power BI (likewise in a
data warehouse). If your data tables don’t have these IDs already in place, you can also use a com-
mon string or add an integer ID applying Power Query commands and/or scripting. As covering
Power Query in detail is not the subject of this book, you can refer to the following great training

materials provided by Microsoft and the Power BI community on how you can accomplish this:

e https://powerbi.microsoft.com/en-us/learning/
° https://community.powerbi.com/

e  https://www.youtube.com/@yourcfoguy

e  https://www.youtube.com/@PowerQuery


https://powerbi.microsoft.com/en-us/learning/
https://community.powerbi.com/
https://www.youtube.com/@yourcfoguy
https://www.youtube.com/@PowerQuery
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All tables in this sample are already structured as we need them, so the only task left is to check
whether the necessary relationships between the tables are in place. For this purpose, we can
switch back to the Power BI Desktop app (we can leave the Power Query dialog still open) and

switch to the Model section:
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Figure 1.7 - An overview of table relationships
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Here, we see our four tables, with three of them that Power Bl has automatically added a relation-
ship to. For the Calendar table, we’re obliged to do this ourselves: just drag the Date field from
the Calendar table to the Transactions table or use the Manage relationships button in the top
ribbon to achieve the same in the following way. First, create a new relationship by clicking on

the New... button:

X
Manage relationships

Active From: Table (Column) To: Table (Column)

v Transactions (Account_ID) Accounts (Account_ID)

v Transactions (Organisation_ID) Organisation (Organisation_ID)
’ New.. [ ’ Autodetect.., E f Edit... [ [ Delete [

Figure 1.8 - Creating a new relationship
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Then, select both the Calendar and the Transactions table and select (tick box) the Date column

in each:

Create relationship

Select tables and columns that are related.

Calendar >
Date DayOfYear Day Month Year DayOfiWeek DayOfWeekAbr WeekOfYear Qual
Sunday, & July 2008 188 6 7 2008 Sunday Sun 28
Monday, 7 July 2008 189 7| 7| 2008 | Monday Mon 28
Tuesdoy, 8 July 2008 150 8 7 2008 Tuesday Tue 28
< I >
Transactions hd
Date AccountCode AccountClass Months Years Balance BaseCurrency Ref
Wednesday, 13 November 2019 453 Expense Nov 2019 320 AUD
Wednesdoy, 13 November 2019 453 Expense Nowv 2019 -320 AUD
Wednesdoy, 13 November 2019 485 Expense Nowv 2019 -120  AUD
< I >
Cardinality Cross filter direction
One to many (1:) ~  Single %
¥ Make this relationship active Apply security filter in both direchons

Assume referential integrity

S e

Figure 1.9 - Relationship definition
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As a result, you will see the new relationship in place:
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Figure 1.10 - Star schema data model

This sequence of settings was all required to establish an easy-to-use initial data model that will

give us the ideal basis to build on for future calculation logic, reports, and visualization examples.

Now that we have a basic data model in place, we can build our first financial report with it.
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Building a simple financial report with a star schema

Here are the steps you can follow to build a financial report with the star schema.
To get started, switch to the Report view section in the Power BI application.

> ' Chapter 4 Financial Reporting * Last saved: 12/10/2024 at 1:22 PM ©

ne Heme Insert Modeling View  Optimize Help  External tools

ol 0ol Ea% P e aEg

[
! | i
Pasts 0 Get Excel Onelake SQL Enter Dataverse Recent Transform Refresh MNew Text  More
* Farmat panter | dataw workbook catalog v Server data sources« data~ visual  box visuals~
Clipbeard Data Cluerias InsgrT
| Report view
3=
a8
o

Figure 1.11 - Power Bl Report View

From here, we can now add visuals as the building blocks of our report. Among the default visuals
included in Power BI, a good choice as the foundation of a financial report is the Matrix visual.
Just click on the respective symbol of the visual you intend to use in the Visualizations pane (see

Figure 1.12) on the right, and it will add an initially empty container to your report canvas.

With our new Matrix visual, we can now define a report that shows a two-level (Type and Name
columns) account hierarchy in the rows of the matrix as well as in the three consecutive monthsin
the columns. In addition, we can add two Filter visuals at the top for which we assign Financial

Year Quarter and LegalName columns from the Calendar and Organisation tables, respectively.

As a final step, we can drag a Text Box object from the Insert tab on the ribbon to the report canvas

for displaying the report title. The result will look similar to this:
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Figure 1.12 - Power Bl report elements

This was a quick start, but the report obviously has a few shortcomings, and we can improve it
further. Let’s assume we only want to show an income statement here with the related accounts.
This means we need to filter out balance sheet accounts (like the BANK entry) that are currently

displayed in the report.

To accomplish this, we select the Matrix visual, uncheck Select all for the account types (the
Type column) and then just select the five income statement categories (DirectCosts, Expense,

OtherIncome, Overheads and Revenue) in the filter section:
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Figure 1.13 - Visual filters

A smarter option to filter only the income statement accounts would be to enhance the Accounts
table by adding a new Statement column; for example, add PL for all income statement (Profit &
Loss) accounts and then filter the Matrix visual on that column. We can either create this column
directly in the underlying Excel file or create a rule based on the account type. In our case, this is
straightforward: account types with an order less than 7 represent Profit & Loss (PL) accounts,
and types with an order of 7 or higher represent Balance Sheet (BS) accounts. So, we simply add

a custom column to assign PL to rows where the type order is less than 7, and BS to all others.

This approach has the advantage that as long as we categorize them correctly with the PL attri-
bute, new account groups will automatically appear in the report without us having to modify

filter item selection settings.
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Another issue that we still have is that the order of items in the income statement is not correct.
Revenue should be at the top, and all other account groups should be listed in the correct order
for a financial report. This is easy to achieve in our sample as we have a column called Type Order
that specifies the sequence in which we want to display the financial report items. So, we only
must apply an “order by” reference to the model. We can do this by clicking on the Type column

in the Accounts table and then selecting Sort by column from the Column tools tab in the ribbon,

and pointing to the Type Order column:
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Figure 1.14 - Sort options
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This now gives us a properly structured report with the account groups in the correct order:
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Figure 1.15 - Power Bl report

To display all groups in the report, you have to switch to A11 Quarters in the FinancialQuarter
filter visual as some quarters only have data for some accounts along the dimension hierarchies. Be

aware, you potentially have to activate Select all in the filter properties before getting that option.

Next, we can add a sparkline and data bars to the report to facilitate analysis. Just select Add a
sparkline in the context menu in the Sum of Balance column in the Values section (click on the

down arrow):
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B Oy @
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L Search
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(W] Account key
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REOD - 7
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/| Year_Month N
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Move to >
Add a sparkline
Conditional formatting >

Remove condiional formatting
Sum

Average

Minimum

Maximum

Count (Distinct)

Count
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Median

Show value as >

New quick measure

V—

Figure 1.16 - Adding a sparkline
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In the next step, we select Year_Month from the Calendar table (this would work equally with
Date, but this can result in too many data points to process for Power BI). To add the data bar, we

click again on the Sum of Balance context, choose Conditional formatting, and then Data bars:

< Values

| Sum of Balance N

‘ || ~ Sum of Balance by... v

Drill through
‘ Cross-report @
=

L L

Background color
Font color
lcons

Web URL

[J  Type Order

Remove field

Rename for this visual

Move

Move to

Add a sparkline

IConditionaI formatting

2

Remove conditional formatting

Sum

Average

Minimum
Maximum

Count (Distinct)
Count

Standard deviation
Variance

Median

Show value as

New quick measure

Figure 1.17 - Conditional formatting
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Change the color of the negative bar to a reddish tone to clearly outline the difference to positive

values:

Data bars - Sum of Balance

Format cells with bars based on their values.

D Show bar only

Minimum

Maximum

Lowest value

4 Highest value

Enter a value

Enter a value

Positive bar

L I

Negative bar

[ I

Bar direction

) Left to right

Figure 1.18 - Positive/negative colors

Cancel

X



28 Introducing Power BI for Finance

As a final touch, we can change the Subtotal label at the bottom from Total to EBIT (Earnings

Before Interest and Tax) in the Visual properties section:

Visualizations »

Format visual
B

[ £ Search J

Visual General

> Style presets

> Grid

> Values

> Column headers

> Row headers

2> Column subtotals m

v Row subtotals m

Apply settings to

Per row level
Senes

. All \/_
W Rows

Show subtotal @'
Subtotal lzbel

| EBIT |
Position

| Top V}
> Values

Figure 1.19 - Custom subtotal name
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This change of name for the total is correct as we have revenue and cost with positive and negative
signs (a contentious approach that some accountants might not like, but for simplicity in this

example, hopefully is permissible):

That is it! We now have a dynamic financial report that only took us a few minutes to create:

A Search
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Figure 1.20 - Final report layout

This, though, is a very simplified approach that doesn’t incorporate custom subtotal calculations,
such as calculating a gross profit and others. Also, more advanced formatting options (for exam-
ple, row-specific number formats and line handling) are not taken into account for now. We will

cover all those in the dedicated Financial Reporting chapter (Chapter 4).

In the following section, we will review how we can amend the current model based on actuals

with additional plan data.

Adding scenario dimensions and budget/plan data

A common requirement in finance is to compare your actuals with plan-related data, for example,
an annual budget that we can add to our data model. In our current sample and in most other
cases, the data for the plan will reside in a separate system, typically spreadsheets or a special-
ized planning software solution. In this section, I will cover the optimal modeling approach for

integrating this type of data.
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The typical challenge here is that the plan data is not available in the same granularity as the

actuals from your accounting system. This typically involves the following:

e  Thetimedetail (e.g., budget by month versus date-specific transactions in your ERP system)

e  The accounts (budgets are not done on the detailed chart of accounts)

In the following example, I will cover a typical scenario where budget data is available on a
monthly basis but otherwise matches the actuals. Here, we assume that budgets were already
prepared in the accounting chart of accounts structure. In a scenario where this is not the case,
the options are either to manually map budget accounts in the source or introduce relationships
on a different level than the lowest granularity (e.g., on account group level). This, though, can
getrelatively complex. Marco Russo covers this case very well in this article: https://www.sqlbi.

com/articles/budget-and-other-data-at-different-granularities-in-powerpivot/.

Here, we will only cover a simpler example where only the date hierarchies don’t match. For that,
we have the same options as with Accounts, where we added an additional attribute for account
grouping. The quickest and easiest way is to just introduce a match on the lowest granularity
level, or in other words, add a Date column on the same detail as our Calendar table. We can do
this either in Excel (which is very easy to accomplish for finance pros who are likely experts with

that solution) or in Power Query.

The file that contains our budget numbers is called Budget Sample.x1lsx. We can load that the
same way as in the previous example by using the Excel workbook button. Once we load that
in Power Query, we see that in this file, the headers were not automatically recognized. So, as a

first step, we need to specify that we want to use the first row as headers:
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Figure 1.21 - First row as header
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In the next steps, we need to make sure we can link the Budget table with the main Actuals one.
The only missing key (the ID column) here is the Date key. While the other fields in the Budget
table can be matched to dimensions already present in the Actuals table, the Budget table cur-
rently lacks a proper Date field—it only contains separate year and month values. An easy way to
accomplish this (without complex DAX) is to just transform the existing date information into
a Date field. Power Query is a good way to go: we just add a new column that concatenates the
first day of the month number (1), the month, and the year. We can add a new custom column in

Power Query from the Add Column menu:
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Figure 1.22 - Adding a custom column

From here, we can now add a new column named Date and enter the definition of the column.
What helps us here is the M function, Date. FromText, which converts a text string into a date

value. So, we concatenate the time information in focus and add 1 for the first day of the month:

X
Custom Column

Add a column that is computed from the other columns.

New column name

Date
Custom column formula @ Available columns
= Date.FromText|([Years]&"-"&[Honth]&"-"&"1") I | AccountClass
Month
Years

Organisation_ID
Account_|D
LC

‘ GC

<< |nsert

Learn about Power Query formulas

+/ No syntax errors have been detected, I_Qﬂ_ _

Figure 1.23 - Adding M calculation
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When we press the OK button, we unfortunately run into an error:
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Figure 1.24 - Column errors
Clicking on the error text, we get the following explanation:
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Figure 1.25 - Error details

The reason for this error is that the Year and Month columns are not specifically defined as Text
types. We can easily change that by selecting the two columns (multi-column select requires
holding the Ctrl key here) and assigning them the data type of Text:
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Figure 1.26 - Changing the column type
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Now, we see that this operation was added to the end of the list of operations in the APPLIED

STEPS pane, which doesn’t help us, as this transformation needs to happen before the Column

Add action. We can address this by dragging Changed Type before the Added Custom step:

Query Settings

A

PROPERTIES
Name
Budget

All Properties

APPLIED STEPS

Source
Navigation
Promoted Headers

X Changed Type
Added Custom

X

3

Figure 1.27 - Step sequence change

After that, we see that our added column shows the date correctly. There is just one step missing:

we need to change the format to a date to correspond to our Calendar and fact tables. We can

easily do that by selecting the column and changing that to Date in the Data Type definition in

the ribbon:
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Figure 1.28 - Date type column

Now that we have the table in a format at the same granularity, the best option is to merge the
Actuals table with our Budget table into a single combined (fact) table. Another option would
be to use two separate fact tables. But if there is an option to bring the two tables into the same
granularity for all dimensions (differences in fact table columns normally don’t matter and can
be handled), I would always recommend a single fact table as it makes handling both, calculation

logic and reporting, much easier and less complicated to maintain.

If you really want to use multiple fact tables for scenarios, itis imperative that all dimensions have
relationships with all these fact tables. Otherwise, any report that uses measures from multiple
tables will work incorrectly. That’s because a filter in a dimension that is only used in one fact
table and wouldn’t apply to the other ones. This makes the results incomparable. In the following

section, we will look at how this can be done.

Merging Actuals and Budget tables

As explained before, we need to merge tables to facilitate calculations and keep our data model as
simple as possible. Specifically, we need to merge our new Budget table into our existing Actuals
table. In order to keep our existing reports working right, we need to ensure that we handle sce-
nario filters correctly, by either filtering these to just Actuals or adding a new Scenario dimension

to the report for displaying multiple scenarios. Let’s get started with the following steps:

1.  First, we need to modify the structures of our two fact tables and add a new Scenario
column with the Power Query Editor. Let’s start with the Transactions table where we
add a custom column by clicking the Custom Column button in the Add Column ribbon.
In that new column, we can now assign every record with the Actual scenario by typing
="Actual":
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We do the same for the Budget table but assign "Budget" in this case:
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Figure 1.30 - Budget custom column
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There is an argument to use IDs for the scenarios as they will be processed faster when
the filters from a dimension table are applied. But this would have no measurable effect
in our model and is typically not an issue in financial models, as those in most cases don’t

comprise very large amounts of data (i.e., exceeding 100m records).

To merge the two tables effectively into each other, we need to make sure that the main
Value fields in the two columns match. In our example we assume that the actual values
come as the net amount in group currency (GC) represented by the NetAmount_GC field
in the Transactions table. So, we rename the GC field in the Budget table to the same by
double clicking and typing NetAmount_GC:
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Figure 1.31 - Merging tables

These steps enable us now to merge the two tables into one by appending the records

from the Budget table to the actual Transactions table:

To accomplish we have only to select the Transactions table and then select Append

Queries from the ribbon.
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4. Inthe following dialog box we select the Budget table:
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Figure 1.32 - Append table
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Now, we see that our Transactions table includes the Budget records as well:
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Theoretically, we could work with that table and use the new Scenario field from the Transactions

table. Apart from the fact thatit’s not good practice from a data model perspective, this will slow

filtering (slicing) performance down as applying a filter directly on the Scenario table will always

process the entire Transactions table. We need to add an additional Scenario dimension that
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only contains the distinct scenarios in our model: Actual and Budget. There are now different
ways to achieve that. The quickest is to just create a duplicate of the Transactions table, only

keep the Scenario column, and run a distinct filter on that:
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Figure 1.34 - Power Query table duplication
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The other option to add a Scenario dimension table is to create it from scratch in the data model.

1. Rename that table to Scenario and just keep the Scenario column:
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Figure 1.35 - Duplicate table
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2. We only need the distinct scenarios, so we remove duplicate values:
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Figure 1.36 - Removing duplicates
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3. The final step is to add the relationship between the new Scenario dimension and the

Transactions table in the Model pane:
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Figure 1.37 - Adding relationship for the Scenario table
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4. Now, we can enhance our report layout by adding the budget scenario; we only need to add

the Budget dimension as another field in the Columns canvas of the Visualizations pane:
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Figure 1.38 - Column drill down

This will apparently not change much, but if we perform a column drill-down in the Matrix visual,

we will see the Actuals and Budget data displayed correctly where data exists:
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Showing column subtotals doesn’t make much sense in this context, so I have hidden those in

the Matrix visual’s Properties pane.

These examples reflect some of the typical challenges you will face with financial data models

in Power BI. Let’s summarize:

e Innearly all cases, a star schema that separates dimensional and transactional data is
the optimal approach. We will see in the coming chapters how much easier this makes

calculations.

e  You should focus on having as few as possible dimensions with only the columns you
really need. If there is a one-to-one relationship between elements in one dimension and

another, then these should be part of the same dimension.

Model size considerations

In preparation for the book, we have had a bit of interest in how to deal with data volumes. In my
experience with Power BI from the start in hundreds of financial projects, this has never been an
issue if (and that’s a big IF) the data model is structured properly with clear separation of data/
fact and dimension tables. Power BI can deal with data tables with billions of rows, particularly
in conjunction with using new storage options in Fabric. I have rarely seen tables for common
financial application scenarios that exceed the millions of rows. Power BI Desktop is only limited
by the available memory in your machine. Even on 16 GB RAM machines, I have seen 100 million

row tables handled reasonably well. The performance is not fantastic, but it works.

Should you really get to the limits, explore DirectQuery (connecting to the data store directly

and not importing the data into Power BI) and Fabric options.

Summary

In this chapter, we have covered the benefits that finance users can obtain by using Power BI for
financial analysis and reporting that have standardized requirements, such as recurring reporting/

interactive dashboards and analytical tasks.

We then reviewed the optimal data model structure for financial requirements and covered typical
modeling techniques based on a sample dataset included with the book. We then focused on the
integration of budget data that resides in a different data source at a different granularity and
demonstrated how to best integrate this data with our main fact table. Finally, we covered how

to set up a simple financial statement with our data model.
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In the next chapter, we will look atimplementing typical financial calculations and logic in Power
BI that will make our report more insightful using additional visualization options available in

Power BI.
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Financial Logic with Power B

In this chapter, we will cover the different calculation options available for realizing financial logic
with practical examples. After we have introduced the two main options directly available in Power
BI—calculated columns and Data Analysis Expressions (DAX) (https://learn.microsoft.com/

en-us/dax/) calculations—we will cover typical practical use cases and examples.
The chapter has the following main sections:

e  Power BI calculations options

e Calculated columns

e Financial calculations with DAX measures
e Financial ratios

e  Variance calculations

Technical requirements

To demonstrate the different calculation options in this chapter, we will build on the demo model
that we developed in Chapter 1, where we were working with the Accounting Sample Data.x1lsx

Excel file with demo accounting transactions.

As with all sample content in this book, all related files from examples covered in this chapter
are available in the GitHub repository: https://github.com/PacktPublishing/Power-BI-for-

Finance.

You can review all calculation examples in the Chapter 2 Calculations.pbix report file.


https://learn.microsoft.com/en-us/dax/
https://learn.microsoft.com/en-us/dax/
https://github.com/PacktPublishing/Power-BI-for-Finance
https://github.com/PacktPublishing/Power-BI-for-Finance

46 Financial Logic with Power BI

Power Bl calculations options

In Power BI, you can use three options to run calculations with your data model:
e Calculations in your source database:
e  Howitworks: Calculations defined in your source database—for example, views,

stored procedures, and so on in a relational data warehouse.

e Advantage: When using a SQL database source, users profit from a widely used
calculation language (T-SQL) that provides functionalities not available in cal-

culated columns or DAX.

o Disadvantage: They can’t be edited in Power BI.
e Calculated columns:

e  How it works: Column-based calculations on a row level using the M language

in Power Query that apply to one table only. Processed at time of model refresh.

e Advantages:

e Canbe added and edited with wizards and an editor in Power Query.

e Canbeused as filters in slicers.
¢ Disadvantages:

e  Higher memory consumption and refresh times than DAX.

e They work only on the row level in the specific table where they were

designed.
e  Measure calculations:

o  Howitworks: Calculations on any level across all your tables in Power Bl models

using the DAX language. Processed at query time.

e Advantages:

e Canbe added and edited with wizards and an editor in Power BI Desktop.

e Work on any level (e.g., single rows and aggregations).
o Disadvantages:

e  More complex calculations require learning efforts.

e  Can’tbe used as filters (e.g., for categorization data).
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Calculations in the source typically require the expertise of specialists for the respective system
and are not a topic of this book, so we will look first at calculated columns with a few finance-re-

lated examples.

Calculated columns

As previously mentioned, a typical use case for calculated columns is categorizing accounts with
the particular financial statement to which they belong. Examples of such assignments are Rev-
enue to Income Statement (Profit & Loss), Equity to Balance Sheet, and Cash Receipts to Cashflow
Statement. As this involves a categorization on the row level, the only automated option is a

column calculation.

In our sample file, we can open Power Query with the Transform Data button on the ribbon and

select the Accounts table, which contains our account details and account hierarchy:
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Figure 2.1 - Accounts table in Power Query

We see now the existing transformation steps in the right-hand Query Settings pane that Power

Query has added automatically when we added the Excel file as per the Technical requirements section.

Our aim is now to add a new Statement category as a new column with the respective categori-
zation to which financial statement (Income/Balance) it belongs. There are now a few options to
do this: you can either add conditional columns with IF statements (e.g., IF Class = Expense

then Income Statement) or use a smarter Column From Examples option.

This is a Power Bl feature supported by machine learning methods, where you add a categorization
in a row, and Power Query will learn from your entries. To get started, add a new column with

the Column From Examples button from the Power Query ribbon:
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Now, we can go back to our existing reportin Power BI Desktop, add the new Statement column to
the filter pane on the right, and choose, for example, just the Income Statement category. This will

automatically filter either all visuals on the report or can be applied to just filter a specific visual:
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Figure 2.4 - Adding Statement filter

This was a simple example of a column calculation. There are many other use cases where you
want to add financial calculations on a row level, such as currency conversions, tax calculations,
price x volume, and so on. In many cases, you will be able to realize these with measures (cov-
ered in the following section) as well. Measures are typically more efficient as they consume less

memory, though they are often more complex to create.

Financial calculations with DAX measures

Power BI DAX measures are calculations that use the Power BI DAX language, a library of func-
tions and operators that can be combined to build formulas and expressions in Power BI, Analysis

Services, and Power Pivot in Excel data models.

DAX measures are created in the DAX formula bar in the Power BI model designer with the fol-

lowing general structure:

Measure to be calculated = Calculation function with its respective arguments
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Here is an example:

Total sales = SUM(Sales[Amount])

This formula will calculate the sum total of all records in the [Amount] column in the current
filter context. Filter context is a very important (and unfortunately not trivial) concept in Power
BI that defines what conditions apply to a result set. For example, if a filter for a particular store
in the table with sales amounts is set, then our DAX calculation will only calculate the sum for

the store(s) selected.

This book assumes that you are familiar with the basics of DAX. For readers who are new to
DAX or want to take their knowledge to the next level, I recommend all the works (books they
have authored, blogs, and training available at https://www.sqlbi.com/) by Marco Russo and

Alberto Ferrari.

The section will initially cover generally useful financial ratios, and following on from that, we

will look at different variance calculations that cover handling time and scenario-based cases.

Financial ratios

Initially, I would like to cover how you can realize typical financial ratios that determine profit-
ability, liquidity, leverage, and so on in DAX. Let’s start with the percentage of revenue, which is a
great measure to compare to industry benchmarks or tracking of outliers. This calculation needs
to work on the single row level, but is also not additive (i.e., we can’t add up percentages), so
we need to use a DAX measure-based calculation. This measure needs to return the ratio of the
current context’s (which is defined by filters chosen by the report user or designer) revenue to

the total revenue, expressed as a percentage.

To correctly calculate the total revenue percentage, we need to adjust the filter context (in other
words, the filters that apply to the current cell, i.e., what account, at what date, etc.), as we always
want to use the total revenue, regardless of the current filters, we must override this context.
The quintessential DAX formula to do that is CALCULATE (). It allows you to run a calculation in
a specific filter context. So, our calculation needs to aggregate to the current sum of balances in

the current context and divide this by the total revenue in an unfiltered context:

The current value is NetAmount in local or group currency. As we likely want to use a group-wide
view, it makes more sense to use the group currency, as only that will show us the correct value
across different companies that use different currencies. So, it is best to use the NetAmount_GC

column itself or create an explicit measure:

GC = SUM(Transactions[NetAmount_GC])


https://www.sqlbi.com/
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In Power BI, it is not necessary to explicitly define this measure, as we can use just the column
reference. It will also make other DAX calculations that utilize the same measure a little easier to
read, as we can just use the reference to GC. In addition, as of the time of writing, this is required
when you want to use the group currency value calculation in Excel, as here, using an implicit

measure (just the [NetAmount_GC| column itself) is not supported.

The total revenue calculation is a bit more interesting as we need to change the filter context of
the Accounts table (ALL(Accounts) clears any filter on that table) to always refer to the total

revenue with a CALCULATE statement:

Total Revenue = CALCULATE (
SUM([GC]),
ALL (Accounts),

Accounts[Class] = "Revenue")

We can now add the two measures together with DIVIDE():

% Revenue = DIVIDE([GC],[Total Revenue])

We could also have written the function in one calculation, but it’s good practice in DAX to build
on other DAX calculations to improve readability (by reducing complexity) and reusability. An-
other option would have been to use variables introducing the VAR syntax statement of the DAX

language, like this:

%Sales =

VAR TotalRevenues =

CALCULATE (sum(Transactions[NetAmount_GC]),
ALL (Accounts),
Accounts[Class] = "Revenue")

RETURN

DIVIDE([GC],TotalRevenues)

The final step is to format this measure as a percentage and add it to our report. We can also apply
a font color conditional format to help the user see the most relevant cost components. As our
costs come with a negative sign, we need to have a dark color as the lowest and a light color for
the highest value. For more relevance, it’s also a good idea to set the maximum at @; otherwise,
there won’t be much differentiation, as the light color will only apply to the positive 100% of the

revenue:
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Figure 2.5 - Applying conditional format to % Sales

Our report now makes it much easier for the audience to see outliers at a glance and relevant

trends in the data:
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Figure 2.6 - Financial report with conditional format and sparklines
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With a few simple steps, we have now transformed our raw data into a clear report that shows
our organization’s performance over time (EBIT), where expenses and revenues are trending with

sparklines and the relevance as a portion of sales of revenue and expense accounts.

In the following section, we will look at another very relevant topic for financial applications:

how to handle scenario and time-based variances.

Variance calculations
Typical calculations in financial reports include variances, which calculate the difference between

two scenarios, time periods, and so on.

Let’s initially look at an actual budget variance.

Comparing scenario-based variances

As Power Bl doesn’t support dimension calculations like adding a new row to a table that calculates
based on other elements in that table, we need to define generic measures for all scenarios that
we want to compare and finally, the calculations for their variance—in our case, we can use the

separate fact tables (which would require relationships with all dimensions to both fact tables!):

ACT = sum(Transactions[NetAmount_GC])
BUD = sum(Budget[NetAmount_GC])

The better option is to use our combined fact table with Actual and Budget details. This is a
little bit more complicated as we need to use two CALCULATE() DAX measures that filter on the

respective scenario; otherwise, the filters for one scenario would suppress the other:

ACT = CALCULATE([GC],ALL(Scenario),Scenario[Scenario]="Actual")
BUD = CALCULATE([GC],ALL(Scenario),Scenario[Scenario]="Budget")

Asyou can see, we are also using an ALL () function here that removes any filter from the scenario
table. This avoids the BUD measure showing as empty when an active filter from the Scenario

table, different from the BUD scenario, is applied.

Now, we can just define the calculation as follows:

VAR = IF(Transactions[ACT]<>BLANK(),[BUD]-[ACT])
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This calculation will work in our context, where costs were multiplied by a negative sign. In a
situation where you only get the balances, this needs to be adapted so that it treats expenses
and revenues correctly. One option here is a DAX calculation with an IF statement that applies
a sign depending on the account type. We are also using an IF() statement to check and to only

calculate if there are actuals to avoid the report getting too cluttered.
To calculate the relative variance, we can use the following:

VAR % = DIVIDE([VAR],abs([BUD]))

By using the abs () function that returns the absolute value, we make sure that the calculations

return a positive value for positive effects (higher revenue) and a negative one for deviations.

We apply a percentage format, and again, we can enhance understanding by adding a bar chart.

The visualization will be improved by setting fixed values for the upper and lower thresholds:

X
Data bars - VAR %

Format cells with bars based on their values.

D Show bar only

Minimum Maximum

‘ Custom V‘ ‘ Custom V ‘
E L |
Positive bar Bar direction

I ‘ Left to right V‘
Negative bar Axis

I n -

6l e |

Figure 2.7 - Conditional format for variance calculation
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We get the following result:
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Figure 2.8 - Report with additional calculations and visualizations

Here, the users now get a clear picture of the absolute and relative variances at a glance, supported

by visualization techniques such as data bars.

Comparing time-based variances

Next, I would like to cover a typically used time-based variance: the difference from the prior year.
This is again a standard DAX calculation where we compare two time periods—in this case, the

previous year (-1 on the YEAR level) with the DATEADD( ) DAX function:

PY ACT = CALCULATE (
[ACT],
DATEADD ( 'Calendar'[Date], -1, YEAR ),
ALL ( 'Calendar'[Date] )

As afinal step, we can add a year-to-date (YTD) calculation where we calculate the total from the
start of the financial year to the latest date (MAX ( 'Calendar'[Date] )) in the active Calendar

date selection:

YTD ACT =
VAR StartOfFYYear =
SELECTEDVALUE ( 'Calendar'[YearStartDate] )
RETURN
CALCULATE (
Transactions[ACT],
FILTER (
ALL ( 'Calendar' ),
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'Calendar'[Date] >= StartOfFYYear
&& [Date] <= MAX ( 'Calendar'[Date] )

)

This calculation will accommodate financial years that have a start date different from the standard
calendar year start on the first of January. Our Calendar dimension already contains financial

year start and end dates as columns in the table.

Summary

In this chapter, you have learned about the different options to realize basic financial logic cal-

culations for profitability, actual/plan, and time-based variances in Power BL.

This was, of course, only an initial basic introduction to the special financial application chapters;

starting from Chapter 6, we will look at more advanced options in detail.

Having looked at data integration and model structure in the previous chapter and financial logic
in this one, we now have all the necessary building blocks in place for the next chapter. In the
upcoming chapter, we will cover general principles and specific examples on how to best present

the data in the data model.
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Part 2

Financial Reports and
Dashboards

Having established a solid data foundation in Part 1, Part 2 focuses on turning that data into mean-
ingful visual stories. It covers how to design business-information dashboards, build standard

financial reports, and leverage Excel for ad-hoc analysis or further distribution.
This part of the book includes the following chapters:

e Chapter 3, Business Information Design
e Chapter 4, How to Realize Financial Reporting in Power BI

e Chapter 5, How to Best Integrate Excel and Power BI for Financial Requirements






Business Information Design

Before we move on to a more detailed treatment of financial statements, I will cover general
information design principles that apply to any report/dashboard design in Power BI. The fun-
damental goal of business information design is effective communication, which typically entails

two key objectives:

e  Therecipient understands the key messages as quickly as possible

e Theinformation is relevant and actionable

The chapter is broken down into two sections — general principles and the implementation in

Power BI. Specifically, we will cover the following:

e  General design recommendations
e  Table recommendations

e Chartrecommendations

e  Power Bl design case study

e  Power BI specific settings

A big inspiration for the design-related recommendations was the works of Edward Tufte, Ste-
ven Few, and Rolf Hichert, and the International Business Communication Standards (IBCS)
framework that was developed under his guidance. The IBCS are a comprehensive set of guidelines
designed to standardize and improve the clarity, consistency, and effectiveness of business com-
munication, particularly in charts, tables, reports, and presentations. A key objective is to address

the widespread problem of unclear and inconsistent data visualization in corporate environments.
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IBCS provides specific rules for chart design, color usage, notation, and structure that make busi-
ness information easier to understand and compare across different documents and organizations.
The standards emphasize principles such as semantic notation (using consistent symbols and
colors to convey meaning), proper scaling, clear labeling, and logical arrangement of data ele-
ments. By following IBCS guidelines, users can create more professional, readable, and actionable
visual communications that reduce misinterpretation, speed up decision-making processes, and
ensure that stakeholders can quickly grasp key insights from complex data presentations. If you
are interested in further details on the topic, I highly recommend checking out their works and

the IBCS website: https://www.ibcs.com/.

Technical requirements

As with all sample content in this book, all related files from examples covered in this chapter are

available in the GitHub repository: https: //github.com/PacktPublishing/Power-BI-for-Finance.

General design recommendations

The objective of effective business information design is that our audiences understand the key
messages and implications in the quickest possible way. In the next subsections, we will look at

the principles that help us achieve effective business information design.

1. Minimize ink-to-data ratio

A general principle that is stressed by all information design experts is to minimize noise when
communicating business information. In other words, any embellishments that are not relevant
to the message of your data are to be avoided. This includes, among others, graphical elements,

shapes, and effects with no meaning, using background pictures, and so on.

In some cases, there are arguments to add design elements such as varying light/dark background
shades to facilitate reading between different rows in tables. In charts, usage of 3D effects, frames
around chart elements (e.g., outlines for bar charts), and excessive use of different font formatting

(without consistent reasons) never assist clarity.


https://www.ibcs.com/
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Belgium
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Figure 3.1 - “Noisy” and clean presentation

2. Consistent chart use

Another key principle for effective business information is consistency with all report elements.
This starts with a consistent approach to chart and table designs. For example, IBCS recommends
using vertical bars for any data with time periods on the x axis and horizontal ones for other types
of data (e.g., an overview of a product). This helps users to differentiate at a glance whether the

data covers time periods or performance at a particular point in time.

In summary: whatever conventions you use from a chart type perspective, make sure they’re used
in the same way organization-wide on any platform, no matter whether it’s Power BI, PowerPoint,
printed annual reports, and so on. The following report layout (Figure 3.2) is a good example of a
clear report with conventions to help users understand the scenario at a glance: whether thisis a
plan or actual data (white bar versus black bar under the column title), as well as “micro charts”

that display the relevance of variances without having to read a number.
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Figure 3.2 - IBCS-inspired sample report

3. Consistent color use

Like the chart type principle, colors should be used consistently across all your business commu-
nication and definitely within the pages of a Power Bl report file. IBCS (https://www.ibcs.com/
ibcs-standards-1-2/) postulates using color only to express variances — for example, green for
positive and red for negative. Otherwise, data in charts should only be displayed in variations of
black — for example: solid black for actuals, white for budget, gray for prior years, and hatched
for forecast, and so on. This view is contentious and is not generally followed, which I think is
acceptable if a consistent approach is used. What is not acceptable, though, is to be inconsistent
—for example, using a color for a particular product group and then the same color for something
completely different. Itis also not advisable to use what could be confused with the signal colors

red and green.

4. Comparability

Awidely accepted design principle postulated by most business information design expertsis to
be mindful that the information that you are conveying is correctly scaled, or, in other words, the
results are really comparable. This is particularly relevant in dashboards that typically contain
multiple chart visualizations. All of these should use the same scale, for the same measures (e.g.,
monetary amount), or, in other words, have the same maximum value on the x or y axis, as only

under these conditions is the information presented correctly.
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For example, when you use charts to compare results, it’s typically a good idea to use the same
maximum scale on the y axis to correctly show the relevance of results. In Figure 3.2, each chart
has a different scale, which, at a glance, looks like Belgium has a similar importance as the US

and France, when, in reality (as shown in Figure 3.3), thatis not the case:
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Figure 3.3 - Charts using different y scaling
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Figure 3.4 - The same y axis scaling showing relevance correctly

Both of the preceding charts could still be done better, as we will demonstrate in the coming

sections.

In the next section, we will review important principles for table designs, where the right ap-
proach can also lead to much improved clarity and a reduction in the processing time to obtain

insights for recipients.

Table recommendations

Out of the box, Power Bl includes two visuals for tables: table and matrix. These typically format
tables reasonably well. What the table visuals can’t control is your number formatting. Here, the
designer needs to make sure that the values/measures are formatted in a way that enables users

to understand the information in the quickest way.
My recommendations are as follows:

e  Usefontswith equal width to display financial numbers where decimals are aligned. These

include Calibri, Segoe Ul, Open Sans, and Consolas
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e  Utilize scaling with Display these visual properties when it is not necessary to display
full numbers. Or define your own custom formats — for example, here are some custom

format strings for values and measures:

e  Numbers in millions with brackets for negative numbers #,##0,.0; (#,##0,.0).
e  Scaling abbreviations at the end such as “M” or “K”, but I would only do thatif you
have different scaling factors in the table; otherwise, it’s better to use the scaling

in the title, for example, “Sales in Millions.”

Typically helpful for financial reportsis enabling drilldown in the Rows and Headers +/- icons prop-
erties. Another option thatis relevant for financial reports is the option to rename the subtotal label
for row subtotals. For example, when you are adding up revenues and expenses and you want to

use EBIT as the description, as opposed to the default, Total, as shown in the following screenshot:

i [ £ saanch |
Kk

s jan,

aEn
% S Mekuzan Sy ek Berias e R

Wisiaal  General
TTCILDG 10BN ITAEREC [

| Header
= not fdiark) or EHT

i 118506
2 e presste
oo B
REITY E TERT - S < TS
iz P
am agnar
AL LR bdeom . ux o nam o asn . AT T AsEAl

3 Vaues

3 Column fesfars,

 Rosw heaters

3| |3 Column ot @D

ues VEmabu @D

QTR ——]
Msadn, 13 g 301 = _
st 32 b 13 Hame Apply sethings 10
sy —
| [ (@)
| Report tshue | W Ressionet
=

BTG S2elio

Figure 3.5 - Overriding standard Power Bl labels

Chart recommendations

In this section, [ will be covering more detailed recommendations on how to improve the clarity

of your chart designs.

Cutting off axes

Chart axes need to start at zero. An unfortunately still common practice, even in reputable business
publications, is to start the axis of a chart with multiple bars arbitrarily near one of the bars “To

show the difference better.” This, of course, is simply wrong, as it conveys an incorrect picture of
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reality. A small change in a chart with a cut-off axis can show as a significant one despite being
irrelevant when you see the total value from zero. This is particularly wrong (in my opinion, an

outright lie about the facts) when multiple charts with cut-off axes are used in comparison.

MSFT
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Axis starting at zero Axis starting at abitrary point

Figure 3.6 - Cut off y axis compared to starting at zero

Use labels as opposed to axis markers

Default Power Bl bar and line charts use ay axis with markers and labels. This is acceptable when
alarge number of x elements are involved. When the number of x elements allows you to display
labels, then this is a better way, as it gives the user the exact value, and they don’t have to scan

between the axis marker and the chart element.
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Figure 3.7 - Chart with data labels

Power Bl design case study
In the following Power Bl report (also available in the sample report for Chapter 3 in the book’s
GitHub repo), I have compiled a horror show of what not to do (unfortunately, not too far away

from what I have seen organizations use in reality):
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Demp Camgany (40

Figure 3.8 - What your report should NOT look like

Let’s have a look at how we can address the different issues with Figure 3.8 in detail:

1

The background picture adds zero information value and just makes it harder to under-

stand the data. It contradicts recommendation #I: minimize data/ink ratio.

The pie chart is a chart type that, in general, should be avoided as it is not conducive to
quickly understanding data. Human brains have a much harder time sorting areas than
a simple length comparison. A sorted bar chart will always make it clearer and facilitate

comparison between different visuals.

The first problem here is the use of the signal color green. This should only be done in
conjunction with events with a positive variance/status. The second one is the chart
type: what’s displayed here is a percentage that’s different from the amounts in the other
visuals on the right. So, it would be better to clearly differentiate by, for example, using
a very thin bar that is clearly different from an amount bar, as IBCS postulates. Another
area for improvement here is to remove the display of the y axis and add data labels to
the data points. As we are only displaying a small number of elements on the x axis, it is
no problem to show the label with the exact amount on the chart. This avoids forcing the

user to scan back and forth between the chart point and axis.

The final area to improve is the use of a vertical bar. IBCS suggests using vertical bars for

time-related displays and horizontal bars for everything else.
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There are three problems in the charts:

e  First, the scale is not consistent; 40K dollars in the bottom chart has the same length as
20K in the top one.

e  Second: the bottom chart cuts off the y axis at 50K. This should always be avoided.

e  Finally, the top chartis nearly impossible to understand for a user without a lot of review-
ing and interaction on the chart. Here, it would be much better to use a small-multiples

display to avoid users having to go back and forth between the legend and bars and enable

instant understanding of the situation.

The following Power BI report page from the book sample shows how the same dashboard can
be expressed much more cleanly and clearly:
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Figure 3.9 - Report with effective business design guidelines applied
Let’s see what went right in the report:

1. Usageof ahorizontal bar chart that’s sorted by the amount immediately tells the user the
ranked results without having to potentially compare different pies that are potentially not
even legible as they are too small in comparison to other pies. No axis labels and gridlines
are necessary as the users can clearly see the amounts as data labels.

2. Asopposed to the close-to-useless stacked bar in the previous example, here the user can

immediately compare the different accounts and identify trends over time.
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In this chart, I am combining the two charts at the bottom in the previous example. This
is something that you should always ask yourself as a designer: Do I really need to use
multiple visuals, or can this be combined into one? In this case, by using tool tips, the
user has a very simple way to see the exact relative variance amount that was previously

on a second chart.

Admittedly, if your objective is to display trends over time, there could be an argument
for a separate display. Using the bars is as good as it gets when requiring variance anal-
ysis with the visuals that come with Power BI by default. There are better options with
custom visuals developed by third parties. For example, my company has developed the
Acterys Variance Chart (free for personal use), which displays variance in the following
way, applying the principles for variance display by IBCS:

Even Better

BEER
$163.2K

$191.4K | ABUD ($28.2K) -14.7%

Demo Company (UK) szos« [
Demo Company (AU) ss1.5¢ [

Demo Company (Global) s31.2x)

Figure 3.10 - Variance display with Acterys Variance

For the Account Type filter, I have switched the previous Type filter into a tree map visu-
alization with the Absolute Balance measure. This adds value in that users can not only
select, but also see the relevance of a filter. I will explain this concept further in detail in

a following section.

Recommendation for default

In this section, I will cover a few general recommendations to improve your Power Bl report designs.

Power Bl settings

Use a canvas resolution of 1920x1080 px. Currently, the default resolution for Power Blis 1280x720

px. This is unnecessarily low, and I recommend setting this to the most common screen resolution

of 1920x1080 px as follows:
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Visualizations »

Format page

‘ L Search ‘

> Page information

~ Canvas settings

Vertical alignment

| Middle A

Figure 3.11 - Power Bl canvas settings

Power Bl layouts

You have the option in Power BI to use a canvas background picture. I recommend using this as it
facilitates the positioning of visuals on the canvas and makes your reports look more professional.
The exactlayout will depend on your requirements. As a general guideline, we use templates with

two areas — a title and a report area — or three areas, with an additional navigation bar:

2 area 3 area
L ——
[

Figure 3.12 - Power Bl layout designs

Both samples are available for download from the book’s GitHub repository: https://github.
com/PacktPublishing/Power-BI-for-Finance


https://github.com/PacktPublishing/Power-BI-for-Finance

https://github.com/PacktPublishing/Power-BI-for-Finance
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Themes

Themes in Power Bl are a collection of design and formatting standards that apply to your report
as the default settings. You can either use templates built into Power BI or develop your own
theme. This is done through a JSON file that you can upload to Power BI. This contains general
settings such as color palettes and ones that are specific to the visual. In this file, you can apply
all the principles (ink/data ratio, consistency, axis formatting, data label usage, etc.) discussed
previously in this chapter. I won’t go into details on usage as the JSON file structure changes fre-

quently, which is well explained here: https://learn.microsoft.com/en-us/power-bi/create-
reports/desktop-report-themes.

As a good starting point, [ recommend the Microsoft Power BI Community Themes Gallery
(https://community.fabric.microsoft.com/t5/Themes-Gallery), which contains very good
examples that you can adapt to your own requirements. You can also find one of my dark-themed

designs there, which is a bit easier on the eyes, by searching for “Acterys.”

Filter

A contentious topic in the community is whether to use filters/slicers on the report or use the
Filters panel. In my view, there is no definitive answer to this. If you have enough space on the
report to use slicers, there is nothing wrong with using them — they are very intuitive for users.
The Power BI Filters panel provides more filtering options, but not all users might be familiar with
it. You will need slicers on the report, though, if you want to share the report in a static format

such as PDF, as the filter details are not visible then.
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Figure 3.13 - Slicers versus Filters panel


https://learn.microsoft.com/en-us/power-bi/create-reports/desktop-report-themes.

https://learn.microsoft.com/en-us/power-bi/create-reports/desktop-report-themes.

https://community.fabric.microsoft.com/t5/Themes-Gallery
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Another thought to keep in mind is using a Power Bl visual as a filter element. This works with
a limited number of filter elements (<10). For example, as opposed to using a standard drop-
down box, you can use a tree map visual where users can see the relevance of two filter options
(Annual and Monthly payments) using a revenue measure that was added to the visual, for two

product segments:

NetAmount_GC by Frequency

FirstName Amount Count of Companyld

v

3,629,786.40 128
Thomas 2,500.00
Total 3,632,286.40

Figure 3.14 - Using a treemap as a filter

Summary

In this chapter, we covered general business information design recommendations to improve
clarity and minimize the time it takes for the audience to process key insights. In particular, we
reviewed table and chart designs that avoid noise, ensure comparability, and use design elements
consistently. In the next chapter, we will look at more specific options for interactive financial

report designs and the related calculation logic.
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How to Realize Financial
Reporting in Power Bl

In the previous chapters, we were working on the foundations for well-designed financial models
in Power BI. In this chapter, we will cover options for how to best realize interactive financial
reports that cover typical accounting requirements. Initially, we will review options for realiz-
ing profit and loss and balance sheet statements using core Power BI calculation (DAX) options
alongside Power BI standard visuals. Following that, we will showcase how specialized visuals,
such as Reporting (part of Dynamics 365 Finance business performance planning and Acterys),

can facilitate simpler design and improved layout options.
In this chapter, we’re going to cover the following main topics:

e  Creating an interactive income statement/profit and loss report
e Developing a balance sheet

e Implementing asymmetric reports
p g asy: P

Technical requirements
You will find the datasets and Power BI files used in this chapter in the book’s official GitHub

repository here: https://github.com/PacktPublishing/Power-BI-for-Finance.

The Power BI visuals covered in this chapter can be added directly from Power BI or through

Microsoft AppSource. We’ll cover both methods in the chapter.


https://github.com/PacktPublishing/Power-BI-for-Finance
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Creating an interactive income statement/profit and
loss report

So far, our financial reports in the previous chapters were missing some key elements of a financial

statement, in particular, subtotal calculations.

In most cases, the basis for creating a financial statement report is a table that contains all transac-
tions from the relevant accounting system(s). We have already used a table with account balances

in Chapter 1 and can continue to build on that.

The required subtotal aggregations (like total revenues, expenses, etc.) are available through the
Type field/column in the Accounts dimension table. If we require a different aggregation of the

accounts, it will need to be added to that table as another mapping.

Adding subtotals, such as Gross Margin calculated by subtracting Cost of Goods Sold (COGS)

from Total Revenues, can’t currently be implemented by just using dimension tables.

Unlike the Multi-Dimensional Expressions (MDX) calculation language in the previous version
of the Tabular analytics engine (OLAP MD (Multi-Dimensional)), the DAX language doesn’t

support manual row calculations in a dimension.

When using Power BI, which only supports DAX and the included standard visuals, we have to

use a more complex approach, which I will cover in the following section.

As always, there are different options to implement logic in DAX. The approach thatI cover here
only requires two DAX statements and is much simpler than other solutions that I have seen pro-

posed in the community (for example, calculating each subtotal with a separate DAX statement).

Report structure table

The approach is based on a separate report structure table with fields for aggregations (Header),
subtotals, order, calculation type, and statement, and is linked to the Accounts dimension by

the Header column.
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The table should have the following structure:

Order Header Calculation Type | Report
0 Revenue 1 PL
1 Sales 1 PL
2 DirectCosts 1 PL
3 GrossProfit 2 PL
4 Expense 1 PL
5 Overheads 1 PL
6 Depreciation 1 PL
7 OperatingProfit | 2 PL
8 OtherIncome 1 PL
9 NetProfit 2 PL
10 EBIT 2 PL
11 Bank 1 BS
12 Current 1 BS
13 Prepayment 1 BS
14 Fixed 1 BS
15 Inventory 1 BS
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Order | Header Calculation Type | Report
16 CurrentLiability | 1 BS
17 NonCurrent 1 BS
18 TermLiability 1 BS
19 Liability 1 BS
20 Equity 1 BS

Table 4.1 - Financial statement structure sub-table

To add this, you can use the Enter Data option in the Power BI Desktop ribbon and copy and paste

the report structure rows from the Report Structure.xlsx spreadsheetin the GitHub repository.

This can either be a data entry table in Power BI or a table in your data source. (Third-party solu-
tions like Acterys enable you to edit and create this table directly from a web browser or reports

published on the Power BI service.)

The columns are important here. The records will vary depending on your report’s definition.
The records define your report headers, Header, which will need to match the account grouping,
AccountGroup, in your chart of accounts table. In the columns, we also define how to treat them.
Calculation Type specifies whether the subtotal is a standard aggregation (1) or a calculated
running total (2), such as Gross Profit. The Report field contains the detailed information of

the respective statement (for example, PL for profit and loss and BS for balance sheet).

Once you have the Report_Structure table, you need to create arelationship between its Header
field and the Type field in the Accounts table by either dragging these fields on top of each other
or connecting the two in the Manage Relationships dialog in the Model View ribbon. The end
result in Power BI Model View should look like this:
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CalcType Account key Account_|ID
Header Account ID AccountClass
COrder BankAccountNumber Y AccountCode
Statement Cash Flow > Balance
Header Order Cash Flow Group BaseCurrency
Class CreatedOrlpdatedDatelTC
Code Date
CurrencyCode Z GrossAmt_GC
Collapse ™~ Description > GrossAmt LC
1 FX Conversion > Group FXRate
» % IC ne
Name Manth
OrgName Manths
RepertingCode MNethmount_GC
RepertingCodeName NetAmount_LC
Statement Organisation_ID
Status Reference
Type Scenario
Type Order TaxName
ﬁ Filtered TaxType
Caltapse ™~ Collapsa ~
1 k[ k[ ok
l_ s Bl o

Figure 4.1 - Relating the Report Structure sub-table with the Accounts dimension table

Now that we have the required model structure in place, we can look at the required DAX calcu-

lations for our financial statements.

DAX measures

Initially, we have to create logic to handle the sequence of the report items correctly. Following

that, we will look at the calculation for the subtotals (e.g., Gross Margin, EBIT, etc.):

1. As a basis for our other calculations, we first need to add a calculated column, Header

order, to our Report_Structure table:

Header Order =
MAX ( Report_Structure[Order] )

This is necessary to know the current order position of the header.
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2. The next step is to add a measure called Filtered to our chart of accounts table:

Filtered = ISFILTERED(Accounts[Name])

This is useful for hiding accounts that we don’t want to display in the report.

3. Next, we add a DAX measure for Running Total and Report Value.Report Valueisthe

main measure that will act as your value/amount field in the report.

In a nutshell, the DAX measure will check whether the Calculation Type valueis 1 to create an
aggregation of the accounts, or 2 to calculate a running total up until that header order position
point. As we are applying the sign (positive or negative) to be used in the calculation for each
account value type in the right way, all subtotals of the PL are just a running total of the previous

groups.

The running total measure will add up all header elements up until that respective header’s order

point (i.e., smaller than Report_Structure[Order]):

Running Total =
IF (
HASONEFILTER ( Report_Structure[Header] ),
CALCULATE (
SUM ( ‘GL_Table’[Amount] ),
FILTER (
ALL ( Statement_Structure ),
Report_Structure[Header Order] < VALUES ( Report_Structure[Order] )
)

)s
BLANK ()

In the final step, we need to bring all aspects of the calculation together in the Report Value

DAX measure:

Report Value =
IF (
AND ( MAX ( Statement_Structure[Calculation Type] ) = 1, [Filtered] ),
BLANK (),
SWITCH (
MIN ( Statement_Structure[Calculation Type] ),
BLANK (), BLANK (),
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1, CALCULATE ( SUM ( ‘GL_Table’[All Scenarios] ) ),
2, [Running Total]

Once we have this logic defined, we can replace the static reference to group currency value in the
Actuals (ACT) calculation with the Report Value DAX measure and just rename that to ACT. As
a second step, we replace the Type field from the Accounts table with the Header field from our

new Report_Structure table to show the subtotals calculations correctly.

We can now add a few improvements, such as your existing variance calculations, and have a ver-

satile, interactive income statement layout with all subtotals showing correctly as a final product:
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Figure 4.2 - Financial report and drill-down table

The sample file with the result (called Chapter 4 Financial Reporting.pbix) can be found in
the book’s GitHub repository.
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Drill-through tables

Auseful item to add here is a drill-through table, as shown in Figure 4.2 on the right side. This is
a separate table visual on the same Power Bl report page that contains the detailed transactions.
When a user clicks on a cell in the financial report, the filters will apply to the detail table and

display the transactions behind the value in the report.

Custom tooltips

Another option to set up a detailed report that can provide even further analytical insights is
setting up a custom tooltip for the financial report. Before we set up the tooltip, we have to create
the new report page by clicking on the + symbol at the bottom, on the right of the report tabs.
Once we have added the new report page in the same report, we need to qualify that as a tooltip

page by enabling it as a tooltip in the report page properties:

Visualizations »

Format page

" £ Search J

Vv Page information

Name

DAX

Allow use as tooltip @

Allow Q&A

Figure 4.3 - Activating the tooltip property

Once this is set, we see that the report page size was reduced to 320 px x 240 px.Thereasonis
that the tooltip is typically a much smaller dialog that shows when the user hovers over a specific
visual detail. For our purposes, this size should be increased. My recommendation is to change

it to 400 px x 400 px:
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Figure 4.4 - Tooltip page settings

On this new page, we can now add a Power Bl table visual that will be shown when the user points

the mouse on a cell on the main report. We just need to define what detail columns we want to

show by dragging them from the available dataset tables. For our financial report purposes, we

add the Account Type, Account Name, two scenarios (ACT and budget (BUD)) and Date fields.

After that, we can go back to the main Income Statement report and set up the custom tooltip

by specifying the drill-through page in the properties of the report visual:
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Figure 4.5 - Financial report with custom tooltip drill through
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When the user now navigates to a cell on the report, the drill-through tooltip will show with the
respective records, enabling the user to see exactly what the source transactions are behind the

value.

Adding a trendline to the tooltip

In addition to showing the detail records, it can be very insightful for the user to add a trend indi-
cator to the tooltip that displays how the specific row item is evolving over time. For this, we can

add a chart to the tooltip report that displays the trend. This, though, is not as simple as it looks,
as our report cells are filtered by a time detail. This time-related filter will also be applied to the

chart, so using that would just show data for one date. As a workaround, we can use another time

dimension that is related to the main time dimension on the level of detail for which we want

to display the trend (e.g., the year). The additional time dimension can be created with a DAX
calendar function (CALENDAR()), or we can use a date table thatis already in our model, Closing

Date. As the new timetable has no Year column, we can add that with a column function, Year

= YEAR('Closing Date'[Date]), which refers to the Date field in that table.

We also need to create a new measure that removes the filter thatis automatically applied when

a detail is selected from the main date table. We can do that by using the following:

DAX ACT ex Calendar = IF(
HASONEVALUE ( ‘Calendar’[Year]),
CALCULATE(
[Report Value],
ALL( ‘Calendar’),
‘Calendar’[Year] = SELECTEDVALUE( ‘Calendar’[Year])
), CALCULATE([Report Value], ALL(‘Calendar’))

The 'Calendar' [Year] filter enables us to only show the current year in the tooltip as opposed
to the entire time range. The IF () function at the start ensures that the DAX is working when no
year is selected. Now, when a user moves the mouse cursor to a cell in the report, they get the

transaction details and a trend chart:
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Year, FinancialQuarter

My First Financial Report Al v

Year_Manth 2019-08 2019-09

Header Report Value  %Sales VAR VAR % Sum of NetAmount_GC by Year_Month Report Value %Sales VAR VAR %
= Revenue 4,600.0 17,686.00 -17.686.00

& DirectCosts Type Neme -ACT BUD Date

o GrossProfit 4,600.0| Fevenue saie 2 BEL AT 17,686.00

Revenue Sales  $1,35000 Mon 19 August 2019

Expense -10,0604 aepernve sses $30000 Thurscay, 22 August 2019 -17.642.79 17,642.79

; Overheads Revenue Sales 525000 Mon August 2019
- N . Reverue Sales 50,00 5 August 2018
& OperatingProfit -5,460.4 1o 5460000 43.21
= NetProfit -5,460.4 43.21
& EBIT -5,460.4| 43.21
EBIT -5,460.4 43.21 0.24% -43.21

Figure 4.6 - Combined table chart custom tooltip

Using custom visuals for reporting

A much simpler approach to using DAX, as described before, is using custom visuals that were
developed specifically for financial reporting purposes. These do not use any DAX but offer ways to
calculate subtotals in the visual, which is also much faster in calculation performance. Currently,
there are a few visuals that enable that. As have been involved in the development of the Acterys
Reporting visual that was also selected by Microsoft as part of Dynamics 365, I will use this as
an example here. Every reader of this book s also entitled to a single, free license of the visual for

personal use. Please send proof of purchase of this book to sales@acterys. com.

Initially, we can add the Reporting visual from the AppSource marketplace or directly in Power
BI. To add it from Power B, click on the ellipsis at the bottom of the Visualizations section and

click on Get more visuals:


sales@acterys.com
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Then, search for Dynamics 365 Finance business performance planning reporting or

Acterys Reporting:

Visualizations » Data

Build visual

2 Search

%

> [ Accounts

> B Asymmetric
> D Budget

> B Calendar

> B Closing Date

HEE

=
Il
[o¥])

> B Organisation
> BB Report Structure
> B Scenario

UH»»EE
K » ©F W

)g = |

> B Transactions

&
\!

Ao ImMe =YW, ¥
NDEMEARE
CI8 & 51 | K M

Get more visualsl

Import a visual from a file

Values .
Remove a visual

Add data field

Restore default visuals
Drill through

Cross-report
Keep all filters m

Add drill-through fields here

Figure 4.7 - Adding a custom visual from Power Bl
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Power Bl visuals

(T} By clicking ‘Add” anlfor ‘Doswnloed Saimgle’ s dovmivacing a visual, you ageee bo the provider's Terms and Candifiorn and Privacy Poicy an the visual's pege and sgres Micrasolt can share your sccourd dedails ba provider far
their trarsschional purpases se of Micrasoft's AppSaurce is subject 10 the Micmoft Commerisl Marketplee Terms and Bruscy Slatemert

All visuals  Organizational visuals  AppSource visush

Explare all available visuals to magnify your business insights  Leam, more

Faltar by | All - |

@

Reporting - Dynam...

Microsoft Dymamics 365

@

Acterys Reparting
Managiity
L2 sl

=]

Sort by: Popularity

Figure 4.8 - Adding Dynamics 365 Finance business performance planning or Acterys Reporting

Alternatively, you can go to the AppSource marketplace and search for Acterys Reporting:

appsource.microsoft.com

[ Bookmarks Acterys Onboard

Admin

Acterys Test

@ HS

Acterys Web

Acterys Cons

B Microsoft | AppSource

= All Apps Categaries

Filters

2 Search filters

“ Products
~ Categories
~ Al + Machine Learning

A Analytics

E‘ Acvanced Analytics
|:| Dashboard & Data Visualiza

~ Collaboration
~ Comimerce

~  Compliance & Legal

<

Customer Service

Industries

Consulting Services

4 Partners

Search results for "acterys reporting ”

Showing 15 results in apps. Clear search

All results

=Q

Reporting - Dynamics
365 Finance business...
Micrascft Dynamics 365

1 Power Bl visuals

nancial reports such as cash
t, balance sheet

Additional purchase may be required

Install pid

HO

Acterys Reporting

Managility

| Power Bl visuals

Profes: al financial reports with
custom calculations, comments &
visuzlizations according to [BCS

4.9 (59 ratings)

Starts at
Free

Install ¥

Figure 4.9 - Adding the Reporting visual from AppSource
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Once the visual is added, the only settings to configure are the row hierarchies (Type and Name)
for the actual (ACT) and budget (BUD) measures, as well as selecting PL in the Statement filter

on our report:

~HEE

Rows

Type Vv X
Name S
Columns

Add data fields here

Values
ACT S
BUD B

Figure 4.10 - Configuring the row hierarchies for actual and budget measures

This gives us an initial simple layout where we can drill down with the standard Power BI func-

tionality:
ACT and BUD by Type and Name ML UE Y e
O ACT BUD

- Revenue $163,184.88 $191,382.68
Other Revenue $6,305.17 $6,935.69
Sales $156,879.71 $184,446.99

- DirectCosts ($8,769.75) ($8,258.90)
Cost of Goods Sold ($3,269.15) ($2,382.48)
Purchases ($5,500.60) ($5,876.42)

+ Expense ($103,311.54) ($96,513.91)

+ Overheads ($55,595.55) ($77,043.10)

+ OtherIncome $97.05 $106.76

Figure 4.11 - Interactive income statement
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Adding our subtotal calculations is now easy to accomplish with the edit functionality that the
context menu at the top right-hand side provides us. Here, we can now just right-click at the

position where we want to add the calculation and select Add Row Before or Add Row After:

< Back to report ACT AND BUD BY TYPE AND NAME
ACT BUD

~ Revenue $163,184.88 $191,382.68
Other Revenue $6,305.17 $6,935.69
Sales $156,679.71 $184,446.99

~ DirectCa ($8,769.75) ($8,258.90)
Costof Add Row Before (5500 1) (52,382.48)
Purchal A 44 Row After (55,500.60) (55,876.42)

+ Expense 103,311.54) ($96,513.91)
+Overhea Add Space $55,595.55) ($77,043.10)
+ OtherIne $97.05 $106.76

Add Indentation
Make Bold

Add Underline

Figure 4.12 - Adding a custom calculation/subtotal

From here, we can just define the calculation by clicking on the header row that we want to use
in the calculation, using the mathematical operator (if necessary, there is also a wide array of
functions available), and applying a format. For example, in order to calculate the gross profit,
we add the following:

< Hack ta report ACT AND BUD ay TYPE AMD NAME
Gross Profit [Revenue] + [DirectCosts] Styla 1 | Measure
ACT BUD Applied Steps
- Revenue £163,184.88 $191,382.68 5 =
Other fzvanue 56,305.17 56,935.60 Aoded Row I‘GI—DSS Frofit)
Sales 5156,879.71 F164,446.59
- DirectCosts (48,769.75) (48,258.90)
Cast of Gaods Sold {53,260.15) (22,382.48)
Purchases {55,500.60) (55.576.42)
|=Gm»ss Profit $154,415.13 $183,123.77 |
+ Expense (5103,311.54) (596,513.91)
+ Overheads (555,595.55)  (577,043.10)
+ Dtherlncome £97.05 5106./6

Figure 4.13 - Calculation of the Gross Profit subtotal
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A proper financial report should also contain underlines to support structuring and reading it well.
The Acterys Reporting visual enables you to edit/add that at any position in the report (right-click
on position and click on Add underline) or add them via styles (i.e., a predefined format that you

can easily apply from the calculation):

ACT BUD
Revenue $163,184.88 $191,382.68
Other Revenue £6,305.17 $6,935.69
Sales $156,879.71 $184,446.99
DirectCosts ($8,769.75) ($8,258.90)
Cost of Goods Sold (53,269.15) (52,382.48)
Purc/ (55,500.60) (55,876.42)

Gross Add Row Before  §54215 13 $183,123.77

EXPER | ow After 103,311.54) ($96,513.91)
Overh $55,595.55) ($77,043.10)
Other Add Space $97.05 $106.76

Add Indentation

Make Bold

Edit Underline

Remove Underline

Figure 4.14 - Adding underlines

To finish our report, we can add EBIT (Earnings Before Interest and Tax) and EBIT % calculations,
and voila, we have a perfectly formatted report (with the Format option in the calculation bar,

we can also apply a percentage format for the EBIT ratio):

EBIT % [EBIT]/ [Revenus] Style 1 0.00 %
ACT BUD Applied Steps
- Revenue 5163,184.88 5191,382.68 ; TE i
Other Revenue $,305.17 6,935.60 Adced:Row 1Gross Prof)
Sales $156,878.71 £164,446.90
- DirectCosts (48,769.75) (48,258.90) Added Row (EBIT}
Cost of Goods Sald 133,269.15) (52,352.48)
Fuichases (53,300.60) (53.876.:42) Added Row (EBIT %)
=Gross Profit £154,415.13 5183,123.77
+ Expense ($103,311.54) ($96,513.91)
+ Overheads ($55,595.55) ($77,043.10)
+ OtherIncome 597.05 5106.76
=EBIT ($4,394.90) $9,673.52
=EBIT % (2.69 95} 5.05 %

Figure 4.15 - Report with calculated rows
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The Acterys Reporting visual also offers very useful optional micro chart variance visualizations,

which follow the rules of the International Business Communication Standards (IBCS) prin-

ciples. You can switch between these by clicking on the Variance header:

O Martin Kratky &

Chapter 4 Financial Reporting = Lz

File Home Insert Modeling View Optimize Help Format Data / Drill & Share
X [ & B7 mansform data « 1l New visual d% v ﬂ\ %Q, a
E@ Get S~ [b Refresh 2] vt o Publish  Prep data for Copilot
¥ datar B B~ b Morevisuals » 4] Al
Clipboard Data Queries Insert Caloulations Sensitivity Share Copilot
| ol Vear fancal] & Visualizations  » <«
. “ : . =] Build visual | =]
= | Acterys Financial Reportin . o 5
a ! N W
y POrtng I D R
E‘E - S
ol - .| BHEmERN
P O M BB A Ik
m i A(;I’ B;..ID |\"ariance {W)! lg hﬂﬂ = E ® @
- Revenue 156,879.71 183,765.68 -9 :
: ] Click to
Sales $156,879.71 $183,765.68 -26.91 switch ﬁ @ Eﬁ A Ll EI
- DirectCosts ($8,769.75)  ($8,258.90) -s10.8 = EEEE R
Cost of Goods Sold ($3,269.15) ($2,382.48) -sse. P [
Purchases (35,500.60)  (§5,876.42) L3758 YE=8L1 B ?
=Gross Profit $148,109.96 $175,506.77 @ ‘?j %% @ g:a LZ
+ Expense ($103,311.54) ($96,475.50)-6.8x5] &% EH
+Overheads ($55,595.55) ($76,656.15) -
+ OtherIncome $97.05 $106.76 o7 B E‘ =
=EBIT ($10,700.07) $2,481.88 '
=EBIT % (6.82 %) 1.35% s
Type VR
i Name X
= D L Income Statement Acterys Reporting Balance Sheet Acterys Reporting S
Page 2 of 4 - 1 + 100% [3

Figure 4.16 - Adding a micro chart visualization

Next, we will focus on how we can realize a balance sheet in Power BI.

Developing a balance sheet

This reportis a little bit more complicated as it displays stock/point in time data (value of assets

at a specific date, such as 31st of December XXXX) as opposed to an aggregable movement mea-

sure (revenue over a period, such as revenue

in December, i.e., between 1/12/XX and 31/12/XX).

The data in the Profit & Loss/Income Statement reports covered in the previous section can be

summarized across all hierarchies of our financial calendar. The balance sheetlooks at the value
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of assets/liabilities and equity at a specific cut-off date and covers data since the inception of the
organization. This means that the balance sheet data (different from the income statement) is
not additive over time periods, and you need to ensure that your time/calendar hierarchies are

calculated correctly.

This can be addressed by how you handle the granularity of data. My recommendation is to use
as much as possible balance sheet movement data (i.e., not the balance but the changes in the
time period), as this makes time handling easier. On the other hand, this also means you need to
either have all movements since inception or you have to work with opening balances. For exam-
ple, you can load the balance sheet opening balances into the first period (or a specific opening
balance period) of your calendar and then use movements in subsequent periods. When applying
movement granularity, the only calculation that you need to add is a DAX measure that sums up
all movements up to the cut-off point. This point is typically the latest date in the current time

context. The DAX code to calculate this is as follows:

Balance sheet = CALCULATE(sum(Transactions[Amount_
GC]),FILTER(all(‘Calendar’[Date]),’Calendar’ [Date]<=max(‘Calendar’[Date])))

If you only get balance data (e.g., quarterly balance sheets from a web source), you can either
transform data at load time, which is not trivial in Power Query, or you can achieve this with
lag/lead functions in a SQL data warehouse. Another option is to use DAX functions to calculate
movements from balance data, in principle; aggregate the values since the last empty value in

the current period with a DAX syntax similar to the following:

Balance = CALCULATE(SUM( ‘Balance Sheet’[Value]),
LASTNONBLANK ( ‘Date’ [Date],SUM( ‘Balance Sheet’[Value])))

With that calculation, it will work correctly over all time hierarchies. You obviously have to use
the right measure only in the relevant report type (e.g., the calculated DAX movement measure
in Power BI visuals that contain the income statement and cashflow statement, and the balance

calculation in the balance sheet).

Once you have the right calculations in place, the final task is adapting the layout. In a balance
sheet, you typically have Assets and Liabilities. My recommendation here is to use two table vi-
suals (just copy and paste the existing) and filter one on your assets grouping(s) in your Account

dimension, and the other on the rest, as shown here:
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Chapter 4 Financial B seaen | |

File Home Insert Maodefing Help External Tooks
il di b ® » [RBlIEBHE
How Raw Mo Hagymated Powor Fow 10 Bt Snapes I
page~ | vzt visuals s mpart  Asps
i}
B Date
- Balance Sheet p—
8,
Ll Balanre sheet ariance (A1) O Balance shesl ariance (i)
- Current Assets $77,689.00 | B - Current Liability ($81,599.66) -oLsox
Arcmnts Receivable 477,889.00 - Accounts Payahle {$30,783.98) e |
- Inventory $0.00 +00 Gsl {$2,371.06) 237K
Invertory 0,00 000 Historical Adjustment ($32,35/4.18) -z2anl
Total T7.69K Owmer A Funds Introduced
BAYG Withhaldings Payabla (59,042.00) -2.041§
Rounding
Gales Tax ($4,103.85) 4,191
Tracking Translars
Unpald Expense Clalms ($448.04) 1804
VAT (%2,306, 58) 2,30
‘Wage Payables 50,00 +0.00
= Euily %3,710.00 43K
Owner & Share Capital §3,710.00 |+3.71K
Total -/ BUK

Figure 4.17 - Balance Sheet report

In the previous sections, we reviewed how to design standard financial statements in Power BI.

In the next section, we will review how to approach asymmetric reporting requirements.

Implementing asymmetric reports

A special reporting requirement is the implementation of asymmetric reports in Power BI.

An asymmetric report uses a combination of either rows or columns where the child node con-
tent differs between the parent nodes. For example, for a nested two-dimensional display of Year
with 2020 and 2021 members, and Scenario type Actual and Budget members, we only want to

display some of the scenarios for each year as opposed to both for each year:
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Year 2020 2021

Type Actual Budget

Revenue 6,305.17 86,006.67

DirectCosts -3,269.15 -6,116.62

Expense -19,448.27]] -48,536.74

Overheads | -21,888.54]] -69,072.56
EBIT -38,300.79|| -37,659.25

Figure 4.18 - Asymmetric report

Normally, the Power Bl matrix, similar to most visuals in Power BI and the Pivot Table in Excel, will

display the nodes symmetrically: a nested row or column element can only show the same elements

for all parents. For example, if you have selected Actual and Budget, they will be displayed for all

elements (years in this case). In the Excel Pivot Table, there is a way out with using MDX sets for

the sources that support it (e.g., PowerPivot and SSAS MD). We will cover this in the next chapter.

In Power BI, one option is to define a static DAX measure that filters the required combination (for

example, Year and Scenario). This has a variety of limitations (e.g., drill down won’t be available

anymore), and it’s not easy to make it dynamically react to filter changes.

Abetter option is to use a separate report definition table and a DAX measure. To do that, the first

step is to add the two-dimension table columns/fields from our dataset used in the asymmetric

combination in the matrix or Pivot Table:

Asymmetric Report

FinancialQuarter

All

Year 2019 2020 2021 2022
Type Actual Actual Actual Budgel Actual Budiget
= Revenue 53.486.96 630017 7559503 8606667  277HNSZ 10531600
= DirectCosts 76364 3.269.15] -3.3%4.568 B1662 134228 214228
7] Expansa -60.816.18  -1944827] -2635478 -48536.74 330770 -4748777
= Qwerheads -21.888.34| -25790.27 -69.07256 -7.916.74 -7.97054
= Otherincome 8705 Wede

EBIT -7,995.81 -38,300.79| 20,055.30 -37,659.25 21,846.39 4733277

Figure 4.19 - Standard matrix display
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Now we can see that the Scenario and Year fields are added to the columns of the matrix, and
the visual shows all the available combinations of scenarios/years. As zero suppression (i.e., hid-
ing rows/columns with no data) is turned on, not all the available combinations will show. This,

however, is not what we want. We only want to show the budget for 2021.

To achieve the desired report layout, we need a DAX measure with a separate report definition

table. The report definition will contain the combinations we want to show.

The DAX measure will then, based on our report definition table, only return data for the desired

Time/Scenario combinations and will produce blanks for the combinations that we don’t need.

Configuring the report definition table

To enable the asymmetric table, we need to create a new definition table that contains the details

of what we want to display in our report with the following steps.

Step 1: Specifying the desired combinations

In our case, we need to create a definition table that contains the required Scenario and Time
(Year) combinations. The table can be created using a data entry table in Power B, a linked table
in Excel, or with a third-party solution such as Acterys that enables you to edit dimensions and

add dimension table columns directly in the model.

To add the table in Power BI, just click on Enter data in the ribbon:

Chapter 4 Financial Reporting - Power Bl Desktop

File Home Insert Modeling View Optimize Help
: & [a [0 [P I
= — [
\ g Lol @ Lo
Daste Get Excel ~Data SQLJ Enter jDataverse Recent
; ‘ data v workbook hubv Servefl data sources v
Clipboard Dartz

Figure 4.20 - Creating the definition table
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We will create a new table with three columns (Scenario, Report Year, and Order) as well as
populate these with two rows that contain the definition of what we want to display (Actual for
2020 as the first item, and Budget for 2021 as the second):

B! 1 - | Chepler Fin rling

Fle e spdezhomn view otk Help

=% = ™ E= = L Proasries |_| LEl [ o | i L data T Tent = 77 Merge Gurries =
=t : = B |2 ahirieed e X I il U [T e Rt R s eader: ¢+ T apgend Gusnes =
Clise @ Mew  Zeert Detasourcs  Memge o Feliash Chusse  Remaws  Keep Remow Sl e 3 :

Aple T Souris T Soices T sellings Parsrimels T Previey v - e Colunre ™ Cowre T Fues ™ Fos T Colurme By 7 e Ve ExcLi: Pk
Tlose Pl Gy D Souress Pararneters Quéry teage Salus Feduce fows Sort gt ol
Clueries 5] ¢ o x|
Create Table

b Accounts

O organsation Scenario Report Year Order '

= Transactions 1 | hctian 2020 1

= Calendar 2 | Budgest 20271 2

| Fudger +

M1 Report Structure

] mspmmetic

L Seenanic

B Closing Date

coc

Figure 4.21 - Entering report definition

We can then link this new table to the main Transactions table in the Power BI Model View
section by either dragging the two Scenario fields onto each other or creating a relationship

between them in the Manage relationships section in the Power Bl ribbon:
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Figure 4.22 - Creating a relationship between the definition and the Transactions table

Step 2: The DAX measure to show or hide a combination

Now that we have our definition, we just need a DAX measure with an IF function that produces

blanks if encountering an undesired combination and a normal aggregation otherwise. First, we

need a measure to check whether the desired combination is being encountered:

showYear = IF(max(‘Calendar’[Year]) in VALUES(Asymmetric[Report

Year]),TRUE(),FALSE())
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In the preceding measure, we check whether the Year/Scenario combination is valid. To show
the effect of this measure, let’s display this measure in the matrix. Only the valid Year/Scenario

combinations produce a True value:
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Figure 4.23 - Review of DAX measure output

The next step is easy. We just need to create a measure to check the showYear flag, and if True,do a

normal sum, and if False, pass a BLANK. The blanks get suppressed by the matrix visual/Pivot Table:

Asymmetric = if([showYear],sum(Transactions[NetAmount_GC]),BLANK())
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The resulting report now displays the desired asymmetric report with a drill-down option in

the rows:
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[7 DirectCosts -3.268.15  -6,116.62
= Expense S18448.27 4853674
[F Owverhaads -21BBE S -BR0T2 06
EBIT -38,300.79 -37,659.25

Figure 4.24 - Asymmetric report as per definition

In this section, we have reviewed options to create asymmetric reports in Power Bl using a defi-

nition table and DAX logic that displays the desired combinations.

Summary

In this chapter, we covered different options to realize comprehensive financial statements in a
typically required presentation style with either DAX calculations or special Power BI visuals. It
might take a bit more initial effort, butin contrast to static spreadsheets, it will enable automat-
ically updating reports that require no maintenance efforts in conjunction with all the analytics
and visualization features that Power BI offers, such as using smart tooltips (as covered in this

chapter) that provide unparalleled insights for the report user.

In the following chapter, we will look at how Power BI and Excel interact. Excel also offers a

flexible alternative for realizing financial statements.
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Integrating Excel and Power B
for Financial Requirements

Excel is arguably the most widely used business application and a key tool for any finance profes-

sional. There are extensive arguments on social media and other channels about how Power BI

can address financial requirements better than a spreadsheet. Many of them focus on why one is
“better than the other.” From my experiences over the last nearly 10 years, the optimal approach

is to use both effectively together.

As discussed in Chapter 1, recurring and standardized Excel tasks that benefit from more advanced,
interactive visualization/analytics capabilities are better handled in Power BI. Financial profes-
sionals, though, often have one-off requirements that require quick, flexible solutions, such as

the following examples:

e  Formula calculations that would take way more time to realize in Power BI
e  Flexible, non-symmetric layouts that can’t be addressed in a matrix
e Handling and adding unstructured content

e  Charting requirements that require more flexibility than available in Power Bl visuals (e.g.,

adding other elements and shapes to a chart)

For these requirements, Excel is still the better option. In this chapter, I will cover scenarios in

which Excel and Power BI can work effectively together to facilitate typical financial tasks.
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We will cover the following topics:

e  Working with your Power BI data in Excel
e  Creating a live link in Excel

e  Working with dynamic columns

Technical requirements

For the examples in this chapter, we will use Chapter 5 Power BI Excel.xlsx from the book’s
official GitHub repository here: https://github.com/PacktPublishing/Power-BI-for-Finance.
As the Power BI-Excel integration requires access through the Power BI service, at least a Pro

license is required.

Working with your Power Bl data in Excel

You have two options to work with your Power BI data in Excel: a static file export from any visual
in Power BI or a live link to the Power BI data. For a one-off requirement in which you want to
do an analysis in Excel with your data only at that particular point in time, a static export is suf-
ficient. For any case where you might need updated data or want to do this analysis again, a live
link to the data in Power BI is a much better option. Every finance professional will be familiar

with how to work with static data in Excel, so we will only cover the live link option in this book.

Creating a live link in Excel

Using Power BI data in Excel requires publishing the Power BI Desktop .pbix file to the Power

BI service. From there, you can create a live connection to Excel by either going to the dataset or,

from any point, choosing Analyze in Excel in the Export options:

‘ Power Bl My workspace Chapter 4 Financial Reporting |
S Pages < [ File ~ > Export ~ |# Share K ChatinTeams @ Getinsights (@ Create subscription ¢ Edit -+
.
s [&E e ]
+ & PowerPoint >
I Income Statement Acte...
= PDF
Balance Sheet Acterys R...
Bad Example
Asymmetric Report <o ACT BUD Variance (A)
- Revenue $163,184.88 354567.55 -101... | N
m Other Revenue $6,305.17 13240.86 -6.94K]
Sales $156,879.71 341326.70-184.4.. N

Figure 5.1 - Connecting your Power Bl dataset with Excel


https://github.com/PacktPublishing/Power-BI-for-Finance
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Either option creates an Excel file that you can open with Excel Desktop or Excel Online. It contains

a connection to your Power BI dataset with all tables and measures in the model:

A 5] Ir_"\ = D = Chapter 4 Finandal Reporting. xdsx « Sav

Filem Home Insert Draw | Page Layout Formulas Data Review  View Automate Help PDFelement

R1C1
L)
3 PivotTable Fields

Show fields: | (Al

To build a report, choose
fields from the PivolTable
Field List

All tables and
measures of your
Power Bl data set

Chapter 4 Financial Rey

Figure 5.2 - PivotTable field configuration

From here, you can now create a report as an Excel Pivot Table in the same way as in the Power
BI matrix by just dragging the measures in the Values field and columns from your tables into
Filters,Columns,and Rows. This PivotTable is now connected to your data model. Click Refresh

in Excel to automatically update the table with the latest data in the Power BI dataset.
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For example, to replicate our simple income statement (without the subtotal calculations) in
Power BI, covered in Chapter 1 of the book, we just add the respective dimension in the rows,
fields, and columns and assign our two measures for actuals (ACT) and budget (BUD). As a result,

we will get the following:

D = Chapter 4 Financial Reporting

File  Home Insert Draw Pagelayout Formulas Data Revi Automate Help PDFelement
R15C1

PivotTable Fields

Values

Row Labels * ACT BUD
“ Revenue $163,184.88 $190,701.37
Intercompany Revenue 56,305.17  56,935.69
Sales $156,879,71 $183,765,68
~ DirectCosts ($8,769.75) ($8,258.90)
Cost of Goods Sold (53,269.15) (52,382.48)
Purchases [$5,500.60) (55,876.42)
Expense ($103,311.54) (596,475.50)
)} - Overheads [$55,595.55) ($76,656.15)
Otherincome $97.05 $106.76
Interest Income 407.05 4108.76
15 ZTA l (54,394.90)  59,417.56

Chapter 4 Financial Reporti

Figure 5.3 - Sample Pivot Table report with Power Bl data
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To make it a bit clearer, [ have added empty rows at the right and top and renamed what the Pivot
Table calls Grand Total as EBIT at the bottom left. This is not bad, but it doesn’t give us much
benefit over the Power BI solution. We can add value, though, by using a special functionality that
is only available in Excel: we can convert this Pivot Table report into a formula report where, in
contrast to the relatively rigid structure of a Pivot Table, we retrieve all the parts of the report as
formulas, which gives us much more flexibility. To convert the report to formulas, first, duplicate
the current Excel worksheet page (so that we still have the Pivot Table). Then, select any cell of
the Pivot Table; this should make the PivotTable Analyze tab active. Under this tab, click on the

arrow next to OLAP Tools to open the submenu and click on Convert to Formulas:

PivotTable Analyze] Design

Offline OLAP...

onvert to Formulas

hat-If Analysis
Calculated Measure...

{ Calculated Member...

Manage Calculations...

Figure 5.4 - Conversion to formulas

In the next dialog box, press OK. We will leave the filters as a Pivot Table, as that allows us to

dynamically change them. Otherwise, they would be converted to formulas as well.
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Now we see the same report, but it is represented by formulas for every part of the report apart

from the filters:

- ; o % Chapter 4 Finan

File  Home Insert Draw  Page Formulas  Data  Review View Automate Help P

il LepalName
Values
st o
Revenue |"phiazure:// | 518070137
Intercompany Revenue 56,305.17  56,935.69
Salas S156,879.71 $183,765.68
W DircctCosts [68,760.75) |58,258.80)
Cost of Goods Sold ($3,262.15) {52,382.48)
Purchases (55,500.60) (35,876.42)
12 [ (6103,311.54) {$96,475.50)
bEY Overheads ($55,595.55) |576,656.15)
LR Otherlncome 597.05 5106.76
Interest Income 567,05 5106.76
6 (20 [54,204.00)  $0,417.56

Chapter 4 Financial Reporting

Figure 5.5 - Formula report

Every cell with values in the report (fields that were put in the Values area in the Pivot Table) is
now a CUBEVALUE () formula that uses, as arguments, connection (which is our Power Bl dataset)
and I to n dimensions member fields. In the formula in cell C7 in Figure 5.5, Revenue from the Type
field in Accounts (cell B7), PL from Statement (cell C2), and A1l in LegalName (cell C3), as well
as the ACT measure, are referenced, and the value of these coordinates is displayed in the report

in that cell.

When we look at cell B7, we see that a formula is also used here, in this case, CUBEMEMBER ( ), which
uses two arguments: the connection and a reference to the dimension element consisting of table,

column, and field name:
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ﬁr =CUBEMEMBER|"pbi Model"\"[Accounts].[Type].&[Revenue] ")
B ( ) G J K L M
Statement PL -T|
LegalName All -
Values
Row Labels ACT BUD
Revenue I $163,184.88 354567.55

Figure 5.6 - The CUBEMEMBER() formula

The top section with the filters is actually a very limited Pivot Table where you can still change
filters, for example, to a different organization by clicking on the arrow at the top right of the

LegalName filter field and then selecting the element(s) that you want to use:

Statement PL Rl
LegalName

-- Demo Company (AU)
-- Demo Company (Global)
--Demc- Company (UK)
-- Demo Company (US)

B Sclect Multiple ltems -405
-539
-312

T TOT R TTIe e i |

Figure 5.7 - Filter selection

This alone is not much improvement to the Power Bl matrix or the Pivot Table. However, we now
have all the flexibility of Excel to edit this report. The rigid structure of a matrix no longer limits
us. We can add any formatting exactly as we want it, add new or edit formulas, and add any other
Excel feature to this table, which makes it even more helpful from a financial perspective, as we

can see in the following screenshot and the sample file:
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Statement

LegalName

Excel Conditional Formatting

ACT BUD AR %
Revenue $163,184.88 354567.55 -54%
Other Revenue $6,305.17 13240.86 -693%.69 -52%

sales $156,879.71 341326.70 [A@#47  -54%
DirectCosts ($8,769.75) -17028.65 8258905  -49%
Cost of Goods Sold ($3,269.15) -5651.63 238Rds  -42%

Purchases ($5 500. so} - 4 -52%
ross Margin { -5d%

Flexible Subtotals

Expense (5103 311. 54] -199825.45 E
Advertising ($17,518.97) -37288.54 197667 -53%
Bank Fees (5387.30) -780.78 393.4:312 -50%
Cleaning ($611.00) -1236.61 625.6053 -51%
Consulting & Accounting (5256.72) -488.90 232.1:812 -A7%
Dues & Subscriptions (52,006.13)  -4057.61 2051.4:179 -51%
Entertainment ($2,531.42) -5396.28 2864.5165 -53%
Freight & Courier ($136.79)  -287.26 150.4584 -52%
General Expenses (51,634.46)  -3123.66 1489.:201 -48%
Income Tax Expense $0.00 0.00 i 0" #DIv/0!
Legal expenses (54,090.91)  -9090.91 Si)OO -55%
Light, Power, Heating ($1,505.64)  -3057.37 1551.?33 -51%
Motor Vehicle Expenses (81,779.06)  -3648.13 1869.#)72 -51%
Office Expenses (52,302.37)  -4583.44 2281.§}SS -50%
Payroll Tax Expense (51,853.89) -3788.38 1934.2:193 -51%
Printing & Stationery (5450.64) -883.89 433.24:‘!51 -49%
Rent ($21,945.22) -44669.33 22?2{[11 -51%
Repairs and Maintenance (§2,522.44)  -5297.12 2??4.3581 -52%
Subscriptions (3120.00) -240.00 :120 -50%
Telephone & Internet (5424.50) -867.49 442.9%335 -51%
Travel - National (51,034.06) -2129.62 1095.:565 -51%
Wages and Salaries ($40,200.00) -68910.00 zsﬂw -42%

Overheads (455,595.55) -132638.64 ?mﬂ -58%

Otherlncome $97.05 203.81 -106. ?55 -52%

% Underline format

Figure 5.8 - Additional formatting options in the formula report

This is great as it overcomes the limitations that we had in Power BI, and we now have total
flexibility with formatting on a cell level with all the features of Excel. All this is done with a live
connection to the database, so one workbook can replace hundreds of others, and you can query

any report combinations from the central Power Bl dataset in one Excel file.

This looks like a godsend for financial pros but has limitations, as the elements in rows and
columns are static. As these are now formulas referring, for example, to a specific account or
period, any changes to these dimensions, such as a new account, will not be added to the report

automatically. Instead, the report admin has to do this manually.
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Equally, rows and columns don’t automatically update to filters as in the Pivot Table. For example,
if you switch to an organization that doesn’t have values for particular account rows, you can’t

easily implement zero suppression.

There are a few options to make your formula reports dynamic by making the references used in

the formula dynamic. I will cover that in the following section.

Working with dynamic columns

Let’s create a copy of our Pivot Table and modify the layout to include a filter for Year and show

months in Columns:

7

file  Home Inset Draw  Pagelayout  Formulas ey Automate  Help  PDFelement

Statement PL
LegalName All
Year 2021

Column Labels - 1 Bl Accounts
2021-01 2021-02 2021-09 2021-10 fxF
Row Labels - ACT BUD ACT BUD ACT BUD ACT
Revenue S747.26 SB2L.98 5753.06 5700.00 51,870.21 51,870.21 $24,644.66
Intercompany Revenue
Sales 5747.26 5B21.98 5753.06 5700.00 51,870.21  $1,870.21 524,644.66
= DirectCosts
Cost of Goods Sold
Purchases
- Expense ($2,020.00) (520.89) ($12,238.28) ($7,380.87)
Advertising 152,452,32)
Bank Fees (520.29) [522.98)  (519.91)
Cleaning (5146,00)
Consulting & Accounting [529.53)  [$383.49)
Dues & Subscriptions [52,000.00)
Entertainment ($32.17)  (541.94)
Freight & Courier
General Expenses (5117.29) [561.31)
Light, Power, Heating (5146,00)
Maotor Wehicle Expenses (5182.08)
Office Expenses 15785.41)
Payroll Tax Expense
Printing & Stationery (520.00) [%28.82)
Rent ($12,036,31) (51,448.39)
Repairs and Malntenance 152,432.31)
Telephone & Internet [$55.08)
Travel - National [542.79)
+ Owerheads [5163.11) ($179.42) (5166.96) (5200.00) ($189.70)  (5208.66) ($2,226.18)
$584.15 $642.56 $586.10 ($1,520.00) $1,659.62 (510,576.74) $14,537.61

Chapter 5 Financial Reporti (2) Chapter55

Figure 5.9 - Pivot Table with Month and Scenario in rows
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Make sure that the order of the Values field is below the Year_Month field; otherwise, the report

will show the months grouped by scenario as opposed to both scenarios per month.

Once we have the report correctly in place, we can convert it to formulas again, as described in

the previous section.

When we change the Year filter now to 2021, we see that columns won’t update and still show

the months for the year with which we created the report. Also, we don’t get any data. Let’s have

alook at the formula and see why:

sum =CUBEVALUE("pbiazure://api.powerbi.com a17e9212-e5a8-47c6-999a-02ae22de8953 Model", 3¢ ,CS7)

CUBEVALUE (connection, [member_expression1], [member_expression2], [member_expression3), [member_expressiond), [member_expressians), |member_expressiont), -.)

1 Statement lpL T
2 LegalName All hd
3 Year 2021 T
4
5 Column Labels
[ 2020-08 2020-09 2020-10 2020-11 2020-12 Total ACT  Total BUD
A Row Labels ACT BUD ACT BUD ACT BUD ACT BUD ACT BUD
| 5 |Revenue |47c6-999a- | $75,595.03 161661.70
9 Other Revenue 6935.69
10 DirectCosts ($3,394.68) -9511.30
1 Cost of Goods Sold -2382.48
12 Expense (826,354.78) -74891.52
13 Consulting & Accounting ($119.30)  -339.12
14 Dues & Subscriptions -2051.48
15 Entertainment ($2,178.68) -4632.05
16 General Expenses ($227.36)  -798.38
7 payroll Tax Expense -1934.49
Printing & Stationery ($130.88)  -380.08
Rent ($4,512.33) -24464.34
Overheads (525,790.27) -94862.83
EBIT €20,055.30 -17603.94

Figure 5.10 - The CUBEVALUE() formula

We see that the formula is referring to all filters, the row (B8), but only one column cell, C7; there

is no reference to the Year_Month field in C6. Let’s look at C7:

1 Statement PL T
2 Legalbarme Al &

3 Year 2021 x

4

4 Column Labels

b 2020-08 2020-09 2020-10 2020-11 2020-12 Total ACT Total BUD
7 Row Labels ACT BUD ACT BUD ACT BUD ACT BUD ACT BUD

8 Revenue 575,555.03 16165170
b Cther Revenue 6935.65
0 DirectCosts 152.3704.680  -9511.30

Figure 5.11 - The CUBEMEMBER() formula

Here, we see that the formula that the Pivot Table has created now refers to a set (denominated

by curly brackets { }) referring to a static Year_Month reference, 2020-08-01, and the ACT measure.
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Up to this day, [ haven’t found anyone who can give me a good explanation of what the point of
a combined reference is. A reference to both cells would be much more logical to handle, and we

see we can do that by replacing this reference with two arguments and changing cell C7 to only

refer to the ACT measure:

=CUBEMEMBER("pbiazure://api.powerbi.com al7e9212-e5a8-47c6-999a-02ae22de8953 Model"|"[Measures].[ACT]")
| ) G H \ )

1 Statement PL ad

7 LegalName All -

3 Year 2021 -

a

5 Column Labels
| 6 | 2020-08 2020-09 2020-10 2020-11 2020-12
7 Row Labels ACT .BUD ACT BUD ACT BUD ACT BUD ACT

8 Revenue $75,595.03

Figure 5.12 - Changes to CUBEMEMBER()

To have the reference to the month, we just add another argument to the formula referring to
cell c6:

=CUBEVALUE("pbiazure://api.powerbi.com a17e9212-e5a8-47c6-999a-02a222de8953 Model", 5C51, 503250532,

CUBEVLUE((unne(tiUn, [mEbE!’_E}(DIESS\UH”, [member_expression2], [member_expression3], [member_expressiond], [member_expression3], [m
1 Statement PL T

z LegalName All hd

3 Year 2021 -T

4

5 Column Labels

6 2020-09 2020-10 2020-11 2020-12

7 Row Labels ACT BUD ACT BUD ACT BUD ACT BUD ACT BUD
8 IRevenue Iscs2,5c83,588, |

Figure 5.13 - Reference to new cell C6

You see that I am using a partly absolute reference with an absolute ($6) one for the row, but a
relative one (C) for the column. The reason for that is that this allows me to easily copy this for-

mula to any other cell on the report with correct referencing.
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Interestingly, we see now that the value in the Revenue cell (C8) is empty:

Statement PL T
LegalMame All -
Year 2021 -T

Column Labels

2020-028 2020-09
Row Labels ACT BUD ACT
Revenue
Other Revenue
DirectCosts ($3,394.68)
Cost of Goods Sold

Figure 5.14 - Empty CUBEVALUE() cell

The reason is that we have conflicting references (Year 2021 and Year_month 2020-08). There is

no value in that combination as it doesn’t exist.

Let’s change the Year back to 2020 and copy our formula down (a double-click on the bottom
corner of C8 does that automatically for you) to see whether our formula works. Now, we see

that it does:

Mt Koty

Crpen— L

Lagallama All
el 2020 T " RvaLUE!

ol Labels
A020-03 2020-08 ’]‘I’.-?E- ] 22003 2020-10 020-10  2020-11 2120-11 020-12 G012 Total ACT Total BUD
Fiow Labels ACT BuD acT o st e acT o AT aue

Revanue %5,305.17
1 Revenus 56,005,147
(52,124.02 [$3.268.13]

1$2,134.02) 155,269,151

(511,399.57) (52,731.39} {32,731.86) (519,48.37)

1540.50) |i41.26) 153219 (5125.04]

[$1.980.00) [420.18) [52,000.13]

1544.201 153130 [ 1

Ganzral Expeacas |$151.25) [$150.80) ($322.0m)
Payroll Tax Cagense 1502830} 15925.59) 151,050.89]
Printing & Statiznery. 529.4%) {$70.00) [429.86) 5138.27]
L ($11,65340) (61,680.54) 151,595.28) 1514,230.31)
Ovesheads (511,152.85) (510,735.53) [§21,888.24]
EBIT |52,015,45) 1511,599,57) (616,038.26) $2,388.17 1510,735.53) 1538, 300.75]

ar Chapter 3 Finanoal Reparti 2 2 Chapter 5 Financial Reporting D

T Display Seftings

Figure 5.15 - CUBEVALUE() updated
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There was really no data in cell C8. Now, we need to find a way to avoid getting into a “conflict”
between the selected year in the filter and the months in rows. As we have formulas, we can just
use our Excel know-how: we just need to update the formula in the Month row header to refer to

the year selected. We can do this by just concatenating the argument in the formula:

=CUBEMEMBER (" piula pwes 2| pes, "[Calendar].[Year_Month].&["&C4R"-68-@1TEB:€0:06]")

Statement PL T
LegalName All
Year 2021 T

|2021-08 12021-08 2021-09 2021-09 2021-10

ACT BUD VAR ACT BUD VAR ACT
Figure 5.16 - Concatenated formula

The approach just adds the reference to cell €3, which contains the selected year. We just need to
enclose the text before and after in quotation marks (") and concatenate them with an ampersand
(8). The principle is always the same. If we had used a calendar reference with a simple month
number, this would have been easier, but this is a good exercise, as there is no other way around

than this in other cases with non-numeric date references.

We can now replicate this for all other row headers and remove the reference to the year in the
filter in CUBEVALUE formulas. It doesn’t hurt, but it is redundant, and it’s a good idea to have
your formulas structured in the simplest form possible. Equally, we can replace the ACT and BUD
measure headers with our updated formula. Now, the results should match what we have (had

if we didn’t copy it) in the Pivot Table in Figure 5.9.

When we switch now to the year 2021 in the filter, we see our report works correctly with dynamic

headers, but there is one catch:
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Stuberent
LagaiNara

e 2081 T
Colamn Labels
307108 02108 IElee 0RLOS LI 2020 207111 22111 ELIRER T R Tetal AT Tatal EUD
Fiow Labels Ak Bup acT ‘o £zt Bun AT o AT BuD
Revanue 5786.32 $7GAE SLEM2l SLETLAY| 3404466 SAAGHGE  SI6STGAE| S9RAllEr daennasT|  sondnand  sressnos [ Sanicn.er)
Other Mevenus 55,905.60
CiractCosts 438008 (3373404) (3333408 (36.116.07)
Cost of Goods Solg 152,082.45)

Expensa (52,008.41) {320.83} (512,338.28) |47.880.87) 58T (SIG32551) (5 [51.466.52)  |31,612.16) ($26,334.78) [$48,536.74]
Comsulting & Accounting {50553 1538.4%) /| 140,71} 540,100 [584,41)  (50.30] (5215.81]
5 i52,036.21) [52,051.45)

1532.17) 1541.94) 152,136.74; 152,176.65)  [52,950.36)

Eancral Expensas {s117.29) [561.31) 20,00 15166.0%) (518266  (2E7.35) (357L.02]
Payrodl Tax Capense 151.904.43]
Printing & Staticneny. {32210 [528.82) |%102.06} {3130.28) 15245.20)
Rent 512,006,531 |51,445.39) (50,053.93) 50.00 00 (551133 151095252
Ovesheads is190.0%)  (s208.0%) ($3=00) |S208.60)  |32.226.18) ($n0=513) | [$14.949.23)  {321,725.590) TEO2Y|  [509,072.58)
EBIT §505.26  [SLA6L.15| SLESS52  (SL05TETA| SMASITEL (SIEATEED)  (STASSAR)  IS60 $4,259.5 {S10,596.69) §20,085.30 |537,659.25]

ar

Chapter  Minanoal Reporti 22 Chapter 5 Financial Reporting D

T Dspiay Seftings

Figure 5.17 - Formula report with dynamic headers

The formulas, for example, the totals in columns M and N, return what the references in the formula
are, not the “visible totals” of months 8 to 12 as used in our case. If you want to show the correct
total of the visible fields, you have to modify the respective cells to Excel formulas that, in this

case, would just sum up the cells with the budget or actuals.

Let’s try that:
A B C D p Q \ R
Statement PL Rl
LegalName All >
Year 2021 g
2021-08 2021-08 2021-12 Total ACT Total BUD
ACT _BUD 'BUD
Revenue 57'86.322 $7DD.ODJ $26,476.5 8+E8+GB+I8+K8 || § 77,203.25
Other Revenue #VALUE S i
DirectCosts ($3,734.14) #VALUE -$ 6,116.62
Cost of Goods Sold #VALUE -$ 2,382.48

Figure 5.18 - Errors in totals columns
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Strangely enough, we are now getting #VALUE ! errors from cell Q9. The reason for that is an unex-
pected (but correct) behavior with CUBEVALUE functions, which return empty cells as opposed to
anumber when there is no value in the database. Blank is correct, as showing a zero would imply
thata zeroisin the database, which is not the case. So, we must deal with that. We can avoid this

error message by enclosing our cell references to CUBEVALUE () formulas with N( ), which prevents

the #VALUE! error from getting shown:

Statement PL x
LegalName All b
Year 2021 d
2021-08 2021-08 2021-12 Total ACT Total BUD
_’ACI' “BUD _BUD
Revenue | $786.32| $700.00)  $26,476.52|=N(C8)+N(E8)+N(GR}+N{I8)+N(KB) $ 77,203.25
Other Revenue H#VALUE H 7
DirectCosts ($3,734.14) #VALUE 5 5,116.62
Cost of Goods Sold | | HVALUE -5 2,382.48
Expense (52,020.00) (51,613.16) #VALUE -$ 48,498.33

Figure 5.19 - Updating references with N()

Understanding #VALUE! and #N/A errors in Excel

When you are working with connected data sources in Excel, you often encounter specific error
messages. In this section, we’ll explore the reason and how to address the two most often oc-

curring issues.

#VALUE! error

The #VALUE! error occurs when Excel cannot perform calculations with the given input. Common

causes include the following:

e  Using text in mathematical formulas (as in the preceding example, where the returned

resultis a text in a mathematical formula)
e  Referencing cells with formatting issues

e  Using functions with incorrect argument types; for example, =SUM("Revenue",5) will

return #VALUE ! because "Revenue" isn’t a number
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#N/A error

The #N/A error appears when Excel can’t find a referenced value or when a function can’t produce

avalid result. Common causes include the following:

e VLOOKUP or HLOOKUP not finding a match
e TheMATCH function failing to find a value
e  Missing data in lookup tables

e  The INDEX function with out-of-range arguments; for example, =VLOOKUP ("Test", Al:B10,
2, FALSE) will return #N/Aif "Test" isn’tin column A

Here’s how to avoid these errors:

e  Use data validation to restrict input types

e  Check data types before calculations

e  Wrap functions with IFERROR () to handle exceptions

e  Forlookups, use IFNA() to provide fallback values

e Clean data before analysis (remove spaces and fix formatting)

e  Usethe ISTEXT() and ISNUMBER() functions to verify data before calculations

e  For VLOOKUP, consider using TRUE for approximate matches when appropriate

Implementing these practices will significantly reduce errors and make your spreadsheets more

robust.

After having this applied to both the ACT and BUD visual totals, we can now make this report more
useful with a few modifications as before and add a sparkline so that users can immediately see
the trend. This is a bit tricky as our range includes non-adjacent cells. When we try to set thatin

the sparkline, we get an error:
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Choose the data that you want

Statemenl PL x

LegalName All

Year 2021 x
2021-08 2021-08 2021-12 Total ACT Total BUD ACT Trend
ACT BUD BUD

Revenue $786.32 $700.00 $26,476.52 27387.50214 § 77,203.25

Other Revenus (V-1 -
DirectCosts 1527.231075 -5 5,116.62

Cost of Goods Sold Lata Hange: | i 14,L8 s + 2,382.48
Expense I Date scuroe reberenee is nnt valid. 48,498.33
Choosa where you want the sparkdings to be placed .
Consulting & fccounting peatinn Rangs: |5859 + e 219.81
Dues & Subscriptions 200075 2,015.17
oK Cancel
Entertainment -45.28321097 -4 2,453.36
General Expanses [5182.66) -172.4692063 -$ 571.02

Figure 5.20 - Sparklines don’t work in non-contiguous cells

One way out here is to define a named range in Excel that includes our Actuals cells. The easiest

way is to type the new range in the name box at the top left:

=CUBEVALUE("pbiazure://api.powerbi.com al17e9212-e5a8-47c6-099a-82ae22de8l53 Model™,$C91, 9082, 4083, 388,

Statement PL T
2 LegalMName All -
3 Year PLrs L
4
6 202108 202108 2021-09  2021-09 2021-10 2021-10 2021-11 2021-11 2021-12
BUD
8 Reveniue | 786.32 $700, OD| $1,870.2 $1,870.21 424,644.66 SlG 576.1 $23,511.87 $24,069.57
g Other Revenue
10 DirectCosts ($1,527.23) {5855.25)  (53,394.68)

Figure 5.21 - Defining a range
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Once we have that, we just need to refer to the named range when we add the sparkline:

2021-11 2021-11 2021-12 2021-12 Total ACT Total BUD  ACT Trend
ACT BUD ACT BUD

1.66 $16,576.18 $23,511.87 $24,069.57 $26,476.52 27387.50214 $77,203.25 _/v

Edit Sparklines ? X 08 -
23) ($35 Choose the data that you want 5-$ 6,116.62
Data Range: | Actuals *
23) (588 5-$ 2,382.48
87) ($16,936.51) ($20,gﬂ Choose where you want the sparklines to be placed 9 -$48,493.33
Location Range: $S$B| 4+
87) (540.71) (57 2-5 21981

($1 ok | cancel | 0-§ 2,015.17

Figure 5.22 - Reference to the Actuals cell range

This works, but the problem is that if we want to have this sparkline for all rows in our report, we

need to set the name range for all these rows. Not exactly practical. So, the more effective way

out is to create a new table with adjacent values:

-12 2021-12 Total ACT Total BUD  ACT Trend Refers to column € Refers to Column F
BUD / '
I IS
124,069.57 $26,476.52 27387.50214 $77,203.25 _/\/ $786.32 $1,870.21 $24,644.66 $16,576.18  5$24,069.57
0s -
53,394.68) (53,734.14) 1527.231075 -5 6,116.62 (53,394.68)

1527.231075 -§ 2,382.48

$1,466.51)  ($1,613.16) -14254.16039 -$48,498.33 ($20.89) (57,880.87) ($16,986.51) ($1,466.51)

($40.10) [544.11) -34.6420512 -§ 219.81 ($38.49) [540.71) ($40.10)

Figure 5.23 - Avoiding setting multiple ranges
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Now, we can refer the adjacent cells in that table to the sparkline:

2021-17
ACT

Choose the data that you want | —/\/ | ; b f 3
$24 ;. F\al‘.ge: ryl I $786.32 $1,870.21 $24,644.66  $16,576.18 524,{)69,5?'

Create Sparklines 5 % ACT Trend Refers to column € Refers to Column F

Chaase where you want the sparklines to be placed

(53, Location Range: | $552 4! ($3,394.68)
: 4
| 0K | Cancel
(51, - - - — 3 (520.89) (57,880.87) ($16,986.51) (51,466.51)
(S40.10) (S44.11) -34.6429512 -5 219.81 (538.49) (540.71) ($40.10)

2000 - 2,015.17
Figure 5.24 - Adding a sparkline

Just copy the sparkline down, and then you can add a grouping to hide the sparkline table that’s

cluttering our worksheet by selecting its columns and using Group in the Data ribbon:

2 BEZ | €F| 4B g = ShowDewi
e @ B Al B gE v
Manage What-If Forecast | Group| Ungroup Subtotal Hide Detail Flow
Data Model | Analysis~ Sheet - -

Forecast Outline lu| Automation

Total ACT  Total BUD

VAR ACT Trend

¢ 2,406.96 $67,946.93 & 77,289.57) _ 4786.32 $1,870.21 $24,644.66  $16,576.18 $24,069.57
$ -8 - % 693569 ——

$  339.47 -5 3,394.68 -3 6,116.62) ($3,394.68)
$ -8 - -%  2,382.48

$  146.65 -$26,354.78 -5 48,536.74 ($20.89) ($7,880.87) ($16,986.51) ($1,466.51)
$ 401 -$ 119.30 -$  219.81 ($38.49) ($40.71) ($40.10)
$ -8 - -% 2,051.48

g - -%2178.68 -% 245336] . ($41.94)  ($2,136.74)

$ 16.61 -§ 227.36 -5 57102 — . ($61.31) $0.00  ($166.05)
$ -8 - -§ 1,934.49

$ - -$ 130.88 -$ 24920 — . ($28.82) ($102.06)

$ - -$ 451233 -$ 1995252 ($1,448.39)  ($3,063.93) $0.00
$ 16,776.78 -5$24,640.18 -3 67,807.46] ($190.05) ($189.70) ($2,226.18)  ($7,085.13) ($14,949.13)
$ 14,855.94 $13,557.29 -$ 45,171.26) — " - 4596.26 $1,659.62 $14,537.61  ($7,495.46)  $4,259.25

Figure 5.25 - Sparkline report
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When we try to hide the table, we will see that the sparklines disappear. This is the default be-
havior. We can change this by clicking on a sparkline cell and selecting Edit Data in the Sparkline
ribbon, and then Hidden & Empty Cells...:

File Home Insert  Page Layout Formulas Data Review View Automate Help ine

1— ]: 1: nuwn High Point First Point | 7 Sparkiine Calor

Datz ~ | Lass Negative Points Markers

° [ Edit Group Location & Data... 15
Edit Single Sparkiine's Data...

Hidden & Empty Cels...

Figure 5.26 - Handling empty cells

After we have added a few other useful improvements, such as table formatting, hiding grid lines,
and adding a conditional format to the variance, we get a professional-looking dynamic report

on your Power BI data:

Stalkinenl CE
2 Lrgaikame Al
a fear 2021 T
7 2021-08 2021-08 2021-09 202109 2021-10 2021-10 2021-11 2021-11 2021-12 2021-12 Total ACT Total BUD
AT BUD '\JNI ACT BUD 'VNI ALT Bun \l'N! ACT BUD '\'HR ACT BUD VAR ACT Trelld
a Revenue TBE 701::]; 85 1E70 JE?U:P a4 24645 ms;& D 16576 21512'@-5935 24070 26477 ) -2407 67947 77203 _ ,-'Jh'
1 Gther Revenue :l ] "b o _l o :lr 0 ¥ o o N
11 DirectCosts '.l; o :y a -152?;]; 1527 -sss'dr BSS -3385 3734 339 -1385 6117 \\
12 ozt of Goads Sold :ln [ 'vb o -152;_& 1524 -&55:& 853 ¥ o 0 2382
13 Expense 2020 § 2020 21 12238 112217 TSEL L1726 T 3345 16987 20801 D 3015 1467 16134 147 26355 -48ag8 \f
14 Conzulting & Accounting 'l' o -50}!; 30 38 -!z'& 33 -41 Bl :b 34 - SR B -119 -220 \\__
15 Duss & Subscriptions -JCDD" 2000 :b ¢} 'Q- D --153- 15 " a o 2015
16 Entertalnment 'nlu 0 -Jz'vb 32 42 -7l 'vl 2137 -zsbu:lv 214 & o a5 \/
17 General Sxpenses '.l; a -:17:& 117 -1 -5?;} 3 o -2n.1r.a- g 16 -1E3 W 17 227 571 = it
18 #ayroll Tax bxpense :l o :lr o -gl_‘.»’nl- 916 -Lcls'iv 1018 ¥ o 0w
19 Frinting & Stationary 04 20 ¥ ¢ 23 2R R L E L $ o -131
20 fent 'vlu 0 -l2D35 1203 -laas 6630’6' 2181 -3061 -4237}! 1223 [ o @ 512 -19953 _\/
Owerheads lon 000 10 480 209 19 2006 OTATO fOSEL TORS T4 M O 14849 TG ISTTT 4640 67798 -\\\
ERIT 596 1520 216 1660 -10577 12236 14538 16479 21016 7495 -G03R 1457 4259 10597 44856 13557 4520 —/\\/

Figure 5.27 - Final report
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As we saw in this example with dynamic columns, an extension is possible with CUBE formulas,
but it has its limits. Useful dynamic row handling in Excel is nearly impossible with standard
features. For that reason, my company, Acterys, has developed an Excel add-in (thatis now also
part of Microsoft Dynamics business performance planning) that includes a smart pivot grid
supporting dynamic drill down in rows, zero suppression, and most importantly, write back and
planning to a central database. We will cover Acterys and Dynamics’ business performance plan-

ning in a later chapter. For details, please check out https://acterys.comand https://learn.
microsoft.com/en-us/shows/dynamics-365-fasttrack-architecture-insights/business-

performance-planning.

Summary

In this chapter, we have covered an option for how to access your Power BI data in Excel, either
in Pivot Tables or as Excel formula reports. Excel formula reports give the users near limitless
flexibility to format reports but have limitations when it comes to structure updates. Starting in
the next chapter, we will cover how to realize special financial requirements in Power BI, starting

with multi-currency handling.

Get This Book’s PDF Version
and Exclusive Extras
[=]
| ™

Scan the QR code (or go to packtpub. com/unlock). Search

for this book by name, confirm the edition, and then follow

the steps on the page.

Note: Keep your invoice handy. Purchases made directly from

Packt don’t require one.
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https://learn.microsoft.com/en-us/shows/dynamics-365-fasttrack-architecture-insights/business-performance-planning
http://packtpub.com/unlock




Part 3

Advanced Financial
Topics

In this section, we move beyond the core data model and basic reports into more sophisticated
financial analyses that many organizations rely on for strategic decision-making, risk management,
and investor communication. This part covers handling multiple currencies and consolidating
group data, as well as building dynamic rolling forecasts and performing valuation work such as
discounted cash flow (DCF) analysis. Finally, we explore how to implement price-volume—mix

variance analysis to better surface market-driven insights.
This part of the book includes the following chapters:

e Chapter 6, Handling Multi- Currency Requirements in Power BI
e Chapter 7, Management, Group, and Board Reporting

e Chapter 8, Rolling Reporting Forecasts

e Chapter 9, Discounted Cash Flow Public Company Valuation

e Chapter 10, Price Volume Mix Analysis






Handling Multi-Currency
Requirements in Power Bl

In this chapter, we will cover how to realize multi-currency handling scenarios — a very typical
requirement for finance professionals, not just in multi-national companies. We will start by
looking at how to integrate currency rates from a data provider. After that, we will carry out
different currency logic calculations using Power BI DAX. Particularly, we will be looking at how

to best address spot and historic currency treatment requirements.
In this chapter, we will cover the following main topics:

e  Sourcing rate data
e Loading currency rates

e Addressing API challenges

Technical requirements
As with all of the sample content in this book, all related files are available in the GitHub reposi-

tory: https://github.com/PacktPublishing/Power-BI-for-Finance.


https://github.com/PacktPublishing/Power-BI-for-Finance

124 Handling Multi- Currency Requirements in Power BI

Sourcing rate data

In some cases, like in the sample data in the initial chapters, you might be lucky to have rate
information included in your source data records. This is not always the case, and in some cases,
the rate that you get is not the rate that you need, such as when you need to apply calculations
at the current spot rate and not the historic rate included in the transaction. In these instances,
you need to source rates from a provider. Power BI has a number of options to source data with
connectors (integrations to a variety of data sources that you see when you use the Get data option
on the Home ribbon in Power BI Desktop) from online providers. Unfortunately, currently, there
is no standard solution for currency data. The other options are the offerings from generic data
service providers through an Application Programming Interface (API). This is a volatile area
as the services and their policies change constantly. I will cover here a free option that uses the
https://app.freecurrencyapi.com/ service (with whom I have no affiliation), which, at the

time of writing, works fine, but I can’t guarantee that this will always be the case.

Loading currency rates

The FreecurrencyAPI service provides currency rates via an API. For limited amounts of data,
there are no charges. For our use case, we only need the current rate that is provided in the free
plan, as we have the historic rate in our data source. Should you require historic rates, you can
use sources like this historical currency converter: https://www.oanda.com/fx-for-business/

historical-rates, download the datain CSV format, and easily add it to Power BI.

To establish a live connection, we need the API service URL and an API key. You get the key from
https://freecurrencyapi.com/ after you have created a free account. The key is available on

your dashboard on the service when you have logged in:


https://app.freecurrencyapi.com/
https://www.oanda.com/fx-for-business/historical-rates
https://www.oanda.com/fx-for-business/historical-rates
https://freecurrencyapi.com/

Chapter 6 125

s Dachbnan
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Figure 6.1 - Getting FreecurrencyAPI key

With APIs, there are typically different endpoints (a link to the provider) that will provide
you with specific services. In the case of FreecurrencyAPI, you can find details here: https://
freecurrencyapi.com/docs. The one that is relevant in our case to retrieve the latest rates is a
GET method (i.e., will return data) that is aptly named latest; the full URL to call itis https://

api.freecurrencyapi.com/vl/latest.

Now, you may think you could just use this link and Power Query will return the data. Unfortu-

nately, itis a bit more complicated than that.

Addressing API challenges

I will guide you through some pitfalls of using APIs that will hopefully prevent you from spending
the same hours that I have spent figuring things out initially.

If no authentication or parameters are involved, connecting to a web source is fairly easy in
Power BI by working with the URL to the source and selecting the table. With APIs that require
authentication either to avoid misuse (mostly overuse) or simply because they are commercial,

with a subscription password, the process is more complex.


https://freecurrencyapi.com/docs
https://freecurrencyapi.com/docs
https://api.freecurrencyapi.com/v1/latest
https://api.freecurrencyapi.com/v1/latest
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You would normally expect Power BI to provide an option to handle authentication keys, and it

does, but unfortunately, the expected approach doesn’t work.
Aswe have already done, data sources can be connected in the Get data menu on the Home ribbon.

Here, we now select the Web option:

Chapter 6 Multi-Currency - Power Bl Desktop

File Home Insert Maodeling View Optimize Help External Tools
E% w BhE ® B B &
Paste Get Excel Data SOL  Enter Dataverse Recent Transform Refresh
J data v workbook hub+~ Server data EOUFCES » data «
Clipboard Tlueries
2 Common data sources
[l
: [ﬁ Excel workbook
E 5"_‘@ Power Bl datazets
ﬂg [?_7 Datafiows

(@) Dataverse

[‘é SQL Server

[% Analysis Services
I:% Text/CSV

[% Web Import data from a web page.

Drﬂ OData feed
[Er Blank query
E?_ Power Bl Template Apps

Maore...

Figure 6.2 - Choosing a web source
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Following that, we see a dialog box with Basic and Advanced options:

From Web

® Basic

URL
ABC -

O Advanced

Ok Cancel

Figure 6.3 - Choosing the access type

Basic will work for us, aslong as we construct the URL string correctly. The first part of the entry in

the URL field is the URL of the service and our required endpoint, https://api.freecurrencyapi.

com/v1/latest. But that alone won’t get us far, as once we press OK, we get this:

Anonymous

Windows

Basic

Web API

Organizational account

Access Web content x
@ https://api.freecurrencyapi.com/v1/latest

! We couldn't authenticate with the credentials provided, Please try again.
Use anonymous access for this Web content.

Select which level to apply these settings to

https://api freecurrencyapi.com/ M

Figure 6.4 - Entering the API link
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Now, you might think, “OK, let’s go to the Web API tab and putin our key”:

Access Web content X
Anonymous @ https://api.freecurrencyapi.com/vl/latest
Windows Key
L] L L] L]
Basic Select which level to apply these settings to
https://api.freecurrencyapi.com/ M

Web API

Organizational account

Figure 6.5 - Web APl mode

Yes, that sounds right. But unfortunately, again, it isn’t. At the time of writing this book, you get

this error:
Access Web content X

Anonymous @ https://api.freecurrencyapi.com/v1/latest
Windows ! Aweb AP key can only be specified when a web APl key name is provided.

K
Basic . =

i [ ol R |
Web API Select which level to apply these settings to

https://apifreecurrencyapi.com/v1/latest M

Organizational account

Figure 6.6 - Error with Web API

This, admittedly, is hard to understand, but there is an explanation. The parameter for the API
key varies with each web service, and Power Bl doesn’t know which one to use. The strange thing,

though, is that this could be easily resolved with another parameter box.
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So, we have to go down a different route. The easiest one that I found (after too many frus-
trating hours...) is to construct the link with the relevant parameters on our own. This might
be straightforward for IT experts, but for the average finance person, it likely isn’t. I will
spare you the frustration; here is the correct link: https://api.freecurrencyapi.com/v1/

latest?apikey=YourAPIKey&base_currency=AUD.

The last parameter defines the base currency and is optional. If you don’t specify it, the data will

be provided in USD. As our group currency is AUD, we have to specify it.

Now, the best option is to just start by adding the web source again and use the correct link:
x
From Web

® Basic O Advanced
URL

ABC ~ || https://apifreecurrencyapi.com/vl/latest?apikey=off-Bag TN 0

Figure 6.7 - Adding the API key parameter

The key comes straight after the = sign. What is important to know here is that parameters in a
REST API are added using a ? (denotes a parameter) and & (to add another parameter). This is a

typical challenge for new users.

So, if all was entered correctly, you will see the following:

Wee Counn: | WO OB o R
it T =d 10 < Py
Sk ramss Shat sHies Standiard rectfc 1o Date Tre Duratios  RunR Run Pt
Coumn~ v mfrie x £3 T = i 1 serigk sopt

:
Group izt i Fave
T oarbenderse

Tacte

Test Colrrn Hurber Counn Debe & TinE Counn

Queriss 2 LHES, SLSTL TLIET, MK, R, CRERY W, e SR

= Catendar - 1455 e 4 PROPERTEES

P

4 4TEEIE

= .
atatiag ey s G AT

==

= X Frogerties

= 4 APPIERSTERS

5 tetestiopibey-gh.. o—

[ FisoraFagkey-.. Cormecrted | Tutdi

bl st iz [ Epamitia

~
|E {eaalupbiymyM... < >

S3COULMKS, | RO Coume Sralng baced an too 1000 raws FREVEW DONNLDAEED AT 253 24

Figure 6.8 - Power Query connection established


https://api.freecurrencyapi.com/v1/latest?apikey=YourAPIKey&base_currency=AUD
https://api.freecurrencyapi.com/v1/latest?apikey=YourAPIKey&base_currency=AUD
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This needs a bit more work. What we need are just the currency symbols, so the first step to fix this

is to go to the expanded data step properties and remove the prefix by deleting the word data here:

X
Expand data

Select the columns to expand.
Search Columns %l

(Select All Columns)
AUD
BGN
BRL
CAD
CHF
CNY
C7K
DKK
EUR
GEBP
HKD
HRK
HUF
IDR
IS
INR
ISK
py
KRW

Default column name prefix (optional)

| | |

Figure 6.9 - Remove column prefix
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Now we see that the headers only contain the currency rate codes:
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Figure 6.10 - Correct column names

To meet our calculation requirements, we need to convert this table into a two-column layout with
the code and the rate. We can do this by selecting all the columns and clicking on Unpivot Columns
in the Transform ribbon. The final step is to give this query a better name by double-clicking on

the table name and entering Latest Rates. Now, we see that we get the data as needed:

d | B = | Coaper s MukCorsenry - Soww: Cpamcy Frlin o
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Figure 6.11 - Unpivoted list

From here, it’s now relatively straightforward; we just need to construct a calculation that mul-

tiplies the local currency by the rate.
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We already have the base currency for each organization in the Organisation table, which is, in

general, the best approach for managing this:
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Figure 6.12 - Ensure the currency code in the Organisation table matches

Now we can just establish a relationship (dragging Attribute on BaseCurrency) between Base-

Currency in the Organisation table and our new Latest Rates table:
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9

Organisation

Address Line 1
Addressline2
Addresslined
Addresslined Latest Rates
AddressType

BaseCurrency | —E | Attribute

Value

9

City
CountryCode Collapse ~
CreatedDate
CreatedDateUTC
DefaultPurchasesTax
DefaultialesTax EVJ
EndOfYearLockDate

ExternallinksType
ExternallinksURL

FinancialYearEndDay

M~ 1

FinancialYearEndManth
IsDemoCompany

LegalName j*

LineOfBusiness

Crganisation Name

Figure 6.13 - Relationship between Organisation and Latest Rates tables

Finally, we create a new DAX measure in the Current Rate Amount transactions table:

Current Rate Amount = sumx(Transactions,Transactions[NetAmount_LC]/
RELATED( 'Latest Rates'[Value]))

This calculation divides the local currency amount by the respective rate. It is important to under-
stand that it can only be applied to base-level records. On aggregated levels (e.g., all companies,
date aggregations such as quarter, etc.), the records need to be added up as per the respective
hierarchy, for example, month to quarter. This can be achieved with SUMX( ), which applies cal-

culations only on the rows in the current context.
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When we add the new calculation to our report, we see that it works (despite quite a change

between the currency rate in the sample data and the current one):
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Figure 6.14 - Local and group currency report

In a real requirement, this calculation will likely only be used for some accounts, for example,
balance sheet accounts that require spot rates. In that case, you must add a flag to your accounts
table that specifies whether the account should use the spot rate or not and adjust your DAX to
only apply to accounts with this flag. This is typically just an additional if check. In this section,
we have covered how to apply the logic for current foreign exchange rates. In some cases, we have

to use historic rates or averages. This will be discussed in the final section.

Handling historic and average rates

For currency calculations that require historic rates, the best option is to get them from the source.
For example, most ERP systems will provide this with a rate column in the accounting transaction.
In that case, you can then just add a column that multiplies the rate and local amount. If thatis not
available, you need to maintain your own rates table that contains the rates for the entire history
of your transactions and apply the historic rate on the date of the transaction. Transactions that
require average rates (e.g., interest expense payable on foreign currency debt) need a Currency

Rates table with the following fields:

° Conversion Date

° Currency From
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Currency To

Conversion Rate

With that, you can then use a DAX calculation such as the following:

[Monthly Average Conversion Rate] =

var
var
var

Var

CurrentDate = 'Exchange Rates'[Conversion Date]
CurrencyFrom = 'Exchange Rates'[Currency From]
CurrencyTo = 'Exchange Rates'[Currency To]

MinDate = EOMONTH( CurrentDate, -1) + 1

Var MaxDate = EOMONTH( CurrentDate )
var Result =
AVERAGEX(
FILTER(
'Exchange Rates', true
&& 'Exchange Rates'[Currency From] = CurrencyFrom
&& 'Exchange Rate Master'[Currency To] = CurrencyTo
&& MinDate <= 'Exchange Rates'[Conversion Date]
&% 'Exchange Rate Master'[Conversion Date] <= MaxDate
)
'Exchange Rates'[Conversion Rate]
)
return
Result

This calculation yields the monthly average conversion rate.

For each row in the Exchange Rates table, it calculates the average conversion rate for the month

that the current conversion date falls in, but only for the same currency pair (CurrencyFrom -

CurrencyTo).

Summary

In this chapter, we covered typical currency conversion requirements with the integration of a

live currency rates API. We learned the following main points:

Having a well-defined data model in place with either the applicable conversion stored

in the transaction table or a separate FX rate table
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e An understanding of how you construct calls to data service APIs, particularly how to

use parameters

e Anunderstanding of how to implement the optimal DAX for the conversion logic

In the next chapter, we will look at another very common financial requirement: how to imple-

ment budgeting and planning.
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Management, Group,
and Board Reporting

In previous chapters, we discussed some of the essential building blocks of group reporting, in-
cluding an effective data model and business logic. This includes merging data from different

organizational entities and converting local currencies to a group standard.

In this chapter, we will cover additional specific management, group, and board reporting re-
quirements, such as reporting structure, ratios, and reporting layouts (scorecards), as well as
addressing business logic aspects such as intercompany elimination and some generally useful

tips and tricks.
Specifically, we will cover the following topics:

e  Designing the group reporting structure
e  Handling accounts receivable/payable
e  Presenting information in a scorecard
¢ Implementing management consolidation/group reporting
e Integration with Word for board reporting
The covered examples and tips will assist you with presenting management reports more effec-

tively and making your processes that integrate data from multiple companies more efficient,

with fewer maintenance efforts required.
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Technical requirements

For the examples in this chapter, we will use Chapter 7 Board Report Sample.docx from the book’s

official GitHub repository here: https://github.com/PacktPublishing/Power-BI-for-Finance.

Designing the group reporting structure

The required content for group and board reports varies greatly depending on company size and
legal standards. A concept thatis often used is the balanced scorecard, which tracks performance

across all key aspects of the organization, including the following:

e  Progress against strategic objectives
e  Operational business, project, and product metrics
e Financial performance against targets and forecasts for the remaining fiscal periods

e  Sales/customer success KPIs

Next, let’s dive into each of these and see what they entail.

Measuring strategic objectives

Strategic goals in general entail the key elements of the organization’s purpose. They are high-level
objectives that define what the organization aims to achieve over the medium to long term. These
goals translate the organization’s mission and vision into specific, measurable targets that guide

decision-making.

Documentation of strategic plans

Strategic plans are typically documented through several documents that outline the organi-
zation’s chosen direction and priorities. These documents include the mission, vision, values,
strategic goals, strategies for achieving them, and resource allocation plans. The content here is

mostly unstructured and typically not managed in Power BI.

Measurement of strategic goals

Strategic goals are measurable goals derived from the aforementioned unstructured documents.
They are typically measured through key performance indicators (KPIs) that provide quantifiable
metrics linked to strategic objectives. From a presentation point of view, they typically include
the goal need, additional explanations and comments, the current actual, and a target. Often, for

quick understanding, status indicators are included as per the following example:


https://github.com/PacktPublishing/Power-BI-for-Finance
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1Key Strategic Goals
Item # Goal Comment Actual Target Status
11 Customer The launch of our new | NPS: x y v
satisfaction customer support
improvements system has tested
very positive in initial
surveys and has led
to an increase in Net
Promoter Score (NPS), a
customer loyalty metric
that measures the
likelihood of a customer
recommending a given
business.
1.2 Employee retention Actual X
churn rate
(what % of
employees
were lost)

Table 7.1 - Example of strategic KPIs

Operational performance metrics (e.g., process, sales, marketing, and customer metrics) are typ-
ically a combination of structured content (i.e., numeric actual/target values) and unstructured

data, such as comments that provide further explanations, and ideally, recommendations:

2 Key Operational Goals
Item # Goal Comment Actual | Target | Status
2.1 Manufacturing ready for | Main manufacturing Go live: | Q3/23

the launch of product X | line components are Q2/23

ready. Slight delays with
the loading dock due to
regulatory requirements.
We are confident that the
go-live date on XX/XX will
be delayed by 2 weeks.

Table 7.2 - Example of operational KPI
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For more generic content such as financials, I have listed some of the commonly used metrics in

the following table, broken down by statement type (income/balance sheet/cash flow) and using

actual result, target, comment, and a status indicator as details:

Financial Performance

Statement Metric Actual Target | Comment Status
Income EBIT

EBIT margin

Gross margin
Cash Flow Operating cash flow

Cash flow from

investing/financing

Balance Sheet

Working capital

Accounts receivable/

payable aging schedules

Table 7.3 - Financial KPIs

The calculations for the financial statement metrics are straightforward, as already covered in

Chapters 1, 3, and 4. In the following section, we will look at more specific examples.

Handling accounts receivable/payable

Accounts receivable/payable details are generally required in management and board reports.

The related data is typically available in the invoice summary and bills/payable invoice summary

tables. For realizing interactive aging tables (a breakdown of the age of debts and receivables)

in Power BI, I recommend the following approach with sample data available in the Chapter 7

PBIX file. Here, you will find an Invoice Summary table thatis based on a real ERP and likely not

too dissimilar to your own requirements. This table contains the fields that we typically need for

our aging tables:

Status A flag that specifies the status of the invoice (paid, authorized, voided, etc.)
Due Date Date when the invoice is supposed to be paid
Amount Due What amount of the invoice is due (if that is not available, then this needs to be

calculated)

Table 7.4 - Receivables/debtor aging table structure
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As nearly always in Power BI, there are different options to implement the relevant calculations.
My approach is to use Power BI calculated columns as they are very easy to implement (even
easier than Power Query, which is one of the other options). I am just adding two calculated

columns here:

Days Outstanding = DATEDIFF('Invoice Summary'[DueDate],Now(),DAY)

This calculates the days from the due date of the relevant invoice to today, and an aging group
that categorizes the outstanding invoices based on four buckets (<30 days, <60 days, <90 days,
and finally, <120 days):

Aging Group =
IF(
'Invoice Summary'[Days Outstanding] <=0,"@",
IF('Invoice Summary'[Days Outstanding]<30,"<30 DAYS",

IF('Invoice Summary'[Days Outstanding]<60, "< 60
DAYS",

IF('Invoice Summary'[Days Outstanding]<9@, "<
90 DAYS",

IF('Invoice Summary'[Days
Outstanding]<120," < 120 DAYS"," > 120 DAYS")

)

The Days Outstanding bucket categories can, of course, be customized to your specific require-
ments. In our demo case, we have receivable and payable invoices in the same table. In other
cases, this could be split up into multiple tables, but the approach for implementing the logic is

generally the same.

From a layout perspective, we can then add our calculations and invoice table fields to the report,
splitting into payable/receivable, a breakdown by aging buckets, as well as a transaction table

below the two charts to see the details when a user clicks on an object in the chart visuals:
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Figure 7.1 - Aging table design

In this section, we have looked at some of the building blocks for management reports. In the
next section, we will cover options on how to present and visualize comprehensive scorecards

that provide an encompassing picture across all organizational performance aspects.

Presenting KPIs in a scorecard

Again, there are various options to present comprehensive scorecards in Power BI: this can range
from utilizing a simple matrix visual and dedicated built-in KPI visuals to commercial third-party

offerings.

Before we go into details, we need to have the data structures in place. For this example, we as-
sume we have a single table with measures and groupings similar to the content covered in the

previous section in place:

Aspect Metric Actual Target Status | Comment | Period
. Net promoter

Strategic 90 92 2 1/01/2025
score
Employee

Strategic P _y 91 90 1 1/01/2025
retention

Finance EBIT 10,100,000 | 9,000,000 |1 1/01/2025
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Aspect Metric Actual Target Status | Comment | Period
Problems
with
Days sales ayment
Finance 4 A 35 20 3 Pay 1/01/2025
outstanding delays for
two key
customers
Over target
because
. of the very
. Organic search .
Marketing X i 10,000 8,000 1 positive 1/01/2025
hits per period .
reception
of our blog
posts
Blog posts
Marketing .g P 10 8 1 1/01/2025
written
. Net promoter
Strategic 94 92 2 1/02/2025
score
Employee
Strategic P ‘y 88 90 2 1/02/2025
retention
Finance EBIT 9,200,000 | 9,000,000 | 1 1/02/2025
. Days sales
Finance ) 22 20 2 1/02/2025
outstanding
. Public
. Organic search .
Marketing . . 7,000 8,000 1 holiday 1/02/2025
hits per period .
period
Blog posts
Marketing .g P 6 8 2 1/02/2025
written

Table 7.5 - Sample scorecard metrics table for Power Bl

This table is available as an Enter Data table in the Chapter 7 sample file created from the Home

tab and is editable in Power Query.

We can use it now with a lesser-known Power BI visual developed by Microsoft that is freely

available in the App Store: Power KPI Matrix.
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To add this to our report, we can just go to Get more visuals in the Visualizations section.
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Figure 7.2 - Adding a new visual

Then, search for Power KPI and add thatvisual to our report:
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We can now add this visual to a Power Bl report and configure it as per the following screenshot:
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Figure 7.4 - Management scorecard

We have now created an initial scorecard with aspect/category groupings, KPI status, and spar-
klines. When hovering over the blue-marked KPI names, which signify that there is a comment,

the related comment will show.

The data table structure in this case was already ideally formatted. Unfortunately, that is often
not the case, and you will need to use the approaches covered in Chapter 4 to combine members
in existing data tables with calculated members (DAX) and add useful KPI index logic. With the
latter, you will also typically have to consider how to handle the direction of a measure (e.g., whether
higher or lower is better). A visual that I recommend considering is Acterys Smart XL, which gives

you the flexibility of easily combining dynamic table content with simple Excel-based calculations.

In the following section, we will cover the challenges and options for handling the merging of

data in multiple entities of an organization.
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Implementing management and statutory
consolidation

The key focus of both management and statutory consolidation is to enable a holistic picture
across multiple entities. Our focus here will be on management reporting, which covers the
relatively flexible, ongoing (typically monthly) business requirements as opposed to the more
complex statutory consolidation focused on shareholders and financial authorities that is man-

dated by legal rules.

Account mapping in the accounts dimension table

The first step for effective group reporting is a standardized chart of accounts that maps all ac-
counts of all entities to the group standard. With a properly defined star schema model and a
single accounts dimension, this is reasonably simple: you maintain the table with a unique ID
for every account in the organization. This is typically not the single account number, which is
rarely unique, as Company A might use the same account number as Company B. A possible unique
option is a concatenated key that contains unique company IDs and the respective account IDs.
For example, Company A is ID 1 and account 100, so its key would be 1100, but there are likely a

lot of other conventions that really depend on your setup. A typical account dimension will look

like the one we are using (which is actually based on a real ERP system):
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Active Revenue

Active Revenue

Active Revenue

Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads
Active Overheads

N
B tvpe order B orgname

Demo Company (UK)
Demo Company (UK)
Demo Company (LK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
Demo Company (UK)
4 IDemo Company (UK)

[y

BB LB bR R R DR DB B

p
B cash Flow

Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income
Operating Income

Figure 7.5 - Group reporting transaction table

Q ?
B cash Flow Group HcE
Operating Cashflow
Operating Cashflow 1
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow
Operating Cashflow

\Operating Cashilow,

The details here will always vary, but I would recommend having these details when you are

dealing with a group that includes organizational entities that are based in different countries:

e  An account key that uniquely identifies the account in the organization (column B in

Figure 7.5).

e  Group standard mapping (column C).

e FXLogic to be applied to the specific account (column K).

e  Anorder column to show accounts/groupings in the correct order, which can then be used

in Power Bl in the Group By column for the respective level. (column N).

e  Cash flow groupings for the indirect cash flow method (column Q).

e The IC (intercompany account) column (column R) specifies whether this account is

relevant for the purpose of eliminating intercompany transactions for consolidation pur-

poses. This is done by using the status value of 1 for the account rows where applicable.

Organization dimension

The next crucial dimension for group reporting contains the organizational details. We already

have that table in our Power Bl sample model called Organisation:

(Organisation
_ID B LegalName
1 Demo Company (US) | True

2 Dema Company (UK)  (True
3 Dema Company (Global) |True
4 Demo Company (AU)  |True

Financial

YearEnd Financialfear BaseCurr

UnitedStates US 100.00% 3 True 123456789
UK GB 50.00% 3 True GB 123456789
GLOBAL  CA 100.00% 3 True 101-2-303
Australia AU 100.00% 3 True kK016

Figure 7.6 - Organizational details dimension

B eaysTax B version [l CountryCode [l Ownership [l Parent [l Orgstatus Bl TaxNumber B Day B EndMonth [ ency [EllCreatedDate [

31 12 USD 20/11/2020 0:4¢
31 3 GBpP 18/01/2022 3:22
31 12 UsD 9/12/2021 21:41
30 6AUD 13/11/2019 0:4¢
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Again, thereisno “hard and fast” standard here, but you will typically require the following details

as columns in the dimension table:

e Organization name
e  Ownership %

e  Parent-child column (specifies ownership/relationship by containing the ID of the parent

of the organization)

e  Financial year end
The additional fields in our sample are useful but not generally relevant.

The other dimensions for group reporting are generic and typically include scenario and time,
depending on your organizational requirements. This could also include cost centers or similar

classifications.

With Power BI time intelligence, variance-type logic and other time-related calculations are
better realized in measures. As stated before, always aim to keep the number of dimensions to
a minimum and check whether this is really a dimension (i.e., no L:1 relationship with another

existing dimension).

Intercompany elimination

In consolidated results across multiple entities, transactions between group companies need to be
eliminated to get the correct aggregated results for the group. This can be a relatively complex topic
asit often involves taking into account multiple journals for a single event (e.g., repayment of an

intercompany loan), currency conversions, and other challenges such as revaluation requirements.

For amanagement consolidation, it’s typically enough to just eliminate the intercompany transac-
tions. However, in a setup where all intercompany transactions are coded to specificintercompany
accounts, as we saw in Figure 7.5, we simply need to filter out these accounts on a group reporting

page in Power Bl or set up a measure that does that:
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Figure 7.7 - Consolidated management report

In this section, we have covered the typical data model requirements and a simple approach
for consolidated management reporting. In the final part of this chapter, we will look at the
automation of the different components for a comprehensive management report that includes

structured (financial) and unstructured (written commentary) parts.

Integration with Word for board reporting

Board reports typically require text commentary that can be quite lengthy. This can be either added
with text boxes in Power BI and a separate PBIX file for every period or with a database-driven
approach with options such as MS Power Apps or Acterys Comments/Table Edit. Both require
commercial licenses, so I will not go into detail about the implementation. Another option to
integrate structured and unstructured data is to use MS Word (this is technically also a separate

payable license to Power BI, but one that is typically already in use).
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The approach is based on Object Linking and Embedding (OLE), a Microsoft standard for sharing
information between different MS Office apps. There is no direct OLE option between Power BI
and Word, but we can use an indirect one via Excel. As we have covered in Chapter 5, we can link
a Power Bl data set to Excel. This dataset in Excel can then be used quite easily in Word to create

board reports that dynamically update when the Power BI data updates.

For example, in our Excel sample file called Chapter 5 Power BI Excel on the Chapter 5 Time P
tab, we can use the Ctrl + C shortcut (or right-click and select Copy from the context menu) to

copy the content in cell AA9 that contains the total revenue amount to the clipboard:

w X Y zZ AA
1
2 Statement
3 LegalName
4 Year
5
6
7 2021-11 2021-12 Total ACT
8 Row Labels - |ACT BUD ACT BUD
9 —IRevenue $16,576 $23,512 $24,070 $26,477 $75,595 l
i Other Revenue $6,936 .
Sales $16,576  $16576  $24,070  $26477  $75595
= DirectCosts ($855) ($3,395)  ($3,734)  ($3,395)
Cost of Goods Sold (5855)
Purchases (63,395)  (53,734) ($3,395)
—-JExpense (516.987) (520,901} (5$1.467) {$1.613) {$26.355)

Figure 7.8 - Copying a cell to be included in the board report

This cell reference that we have copied is absolute (i.e., always cell AA9), so it’s typically advisable
to turn off the zero suppression (hiding rows/columns that don’t contain any data) in our pivot
table. This is an option that can be set for the pivot table in the PivotTable Analyze menu, as
shown in Figure 7.9. In our case, it’s useful to only do this for columns, as with the rows, the zero

suppression helps us avoid showing a lot of empty ones.



Chapter 7 151

PivotTable Options ? X

PivotTable Name: PivotTable1

Printing Data Alt Text

Layout & Format Totals & Filters Display

Display
. Show expand/collapse buttons

. Show contextual tooltips

. Show properties in tooltips

‘ Display field captions and filter drop downs
D Classic PivotTable layout (enables dragging of fields in the grid)
. Show the Values row

D Show items with no data on rows

. Show items with no data on columns

Display item labels when no fields are in the values area

. Show calculated members from OLAP server

Field List

SortAtoZ

Sort in data source order

Figure 7.9 - Turning off zero suppression

This prevents you from using the wrong reference when you, for example, switch to a different

year that doesn’t have data for all periods.
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Then, we can open a Word document, for example, the Board Report Sample.docx file, go where

we want to use the dynamic link in the document, and use Paste Special...:

c I v N
AutoSave in IE

Home Insert Draw

Pub

B

Format Painter
Paste Options:
[A
Paste Special...

Set Default Paste...

Figure 7.10 - Adding a cell to a Word board report

Then, in the following dialog, select Unformatted Unicode Text:

Paste Special ? *
Source:  Microsoft Excel Worksheet
Chapter 5 Time PIR9C2Y
As:
() Paste: Microsoft Excel Worksheet Object [ Display as icon

o 0 | Formatted Text (RTF)
Unformatted Text

Picture (Windows Metafile)
Eitmap

‘Word Hyperlink

HT Rk CLEIm

Unformatted Unicode Text

Result
Inserts the contents of the Clipboard as text without any formatting.

s
@ Paste Link creates a shortcut to the source file. Changes to the source file will be

reflected in your document,

Figure 7.11 - Setting the paste type option
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This will copy the reference now as a dynamic link into the document:

Executive Summary

In 2021 we had total revenues of $75,595
This was a very positive outcome compared to the latest forecasts and driven
predominantly by online marketing campaigns in Q4.

Figure 7.12 - Inserted cell in Word

I have also added a reference to the year from the Year filter in the Excel pivot table at the begin-

ning of the sentence, as you can see in Figure 7.12.

In the Chapter 5 Excel file, we can now switch the year to 2020 in the pivot table filter at the top.
Once we have done that, we can go back to the board reporting Word file and update the document
by choosing all content using Ctrl + A and then the F9 key. After that, we see that our dynamic

field references are updated:

Executive Summary

In|2020|we had total revenues of{$6,305.17.
This was a very positive outcome compared to the latest forecasts and driven
predominantly by online marketing campaigns in Q4.

Figure 7.13 - Dynamics variables used in Word content

The text will, of course, have to be updated manually. For the ongoing process, I recommend cre-
ating a static copy of the document once the numbers are locked. This can be done by selecting
the entire content of the document with Ctrl + A and then Linked Object from the right-click

context, followed by Links...:
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Executive Summary

Styles Mew
- Comment | Paragraph Spacing Typography d d

| e e N il i i S ki
predominantly by onlil .o mens Jaigns in Q4.

S YA A Ay T =
In 2020 we had totalr PG D = . Line and Text Effects and

[0 Paste Options:
pi

"y

L3

[ Update Link

Linked Object > Edit Link
A Font.., Open Link

ﬁ Paragraph... Conwert...

ock Authors [h' Links..,

Figure 7.14 - Editing dynamic links
In the following dialog, you can convert the dynamic references to static content.

For new periods, just create a copy of the master document with the links, switch to the required
period in the Excel pivot table (an Excel formula view will work in the same way), and refresh

the document.

This process can likely save you time and ensure that numbers are correctly up to date. From
practical experience, I must give you a little word of caution that OLE can be a bit unstable in

more complex scenarios that involve larger data volumes and files.

Summary

In this chapter, we looked at options to realize comprehensive management reports/scorecards
that combine strategic and financial details, including unstructured content such as comments.
In the second part, we looked at the typical challenges of multi-company reporting and approach-
es to realizing consolidated accounts. In the final section, we looked at options to dynamically

integrate content in Power Bl in unstructured content such as Word documents.

In the following chapter, we will cover rolling forecasting scenarios for changing time details.
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Rolling Reporting Forecasts

In dynamic business environments, traditional, fixed-period annual budget vs actual reporting
often falls shortin adapting to real-time changes. Rolling forecasts offer a solution by providing
continuous updates to financial and operational plans. Rolling here refers to ongoing updates for
a future time horizon, e.g., monthly, quarterly, or another defined frequency to either a specific
point in time or constant period forecasts (e.g., predictions for 12 months into the future). So,
reports and forecasts are updated as new data becomes available, such as monthly or quarterly.
This approach allows for more accurate forecasting and a better understanding of potential risks

and opportunities.

Arolling forecast often includes and calculates the numbers from different scenarios — for exam-
ple, the total of actuals to a particular point (cut-off point) plus the forecasted amounts for the
rest of the rolling period. Power Bl is perfectly suited for implementing rolling forecasts with its

powerful data visualization, modeling, and data integration capabilities.

This chapter will guide you through using Power BI to set up and manage rolling forecasts, from
data preparation, report design, and using optional add-ins that add the option to edit and enter

forecast values.
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In this chapter, we will cover the following main topics:

e Implementing rolling forecasts with a cut-off date

e  Rolling forecasts with an editing option

Technical requirements

The concepts covered in this chapter are available in the Chapter 8 Rolling Forecast.pbix
sample file in the book’s GitHub repository: https://github.com/PacktPublishing/Power-BI-
for-Finance. This file builds on the financial reporting examples from Chapter 4. In this chapter,
we will be using custom visuals that are part of Dynamics BPP and Acterys. These visuals can
be downloaded free of charge for testing purposes directly from Power BI or from Microsoft

AppSource: https://appsource.microsoft.com/.

Implementing rolling forecasts with a cut-off date

In this example, which you can also review in the chapter’s sample file — we want to implement
avery common requirement where a user can select a cut-off date so that the related report will
display actuals until the cut-off date and then, for the rest of the months of a calendar/fiscal year,
forecast or (budget) numbers. This approach enables us to get a dynamically updating full-year

forecast.

To implement this logic, we first need to add an option where users can select a cut-off date. We
can’t use our existing date table, as that would filter the entire data set to show data for only the
date that we have selected. So, as an easy option, we can duplicate our existing date table using
a right-click and selecting Duplicate from the context menu in Power Query. In this duplicated
calendar table, we only need the month’s start date. This can easily be done in Power Query by
adding a new custom column and using the Date.StartOfMonth() function as shown in the

following screenshot:


https://github.com/PacktPublishing/Power-BI-for-Finance
https://github.com/PacktPublishing/Power-BI-for-Finance
https://appsource.microsoft.com/
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Figure 8.1 - Adding a custom column for cut-off date

Theoretically, we could use the Date.EndOfMonth() function as well, but that would make sub-
sequent steps way more complicated. That is because differing end dates (between 28-31) are
way more complex to handle in Power BI with DAX functions, as we are not dealing with a con-
tinuous date table. Simply having the first of every month makes it very straightforward. With

this step, we now have a table from which our users can select the cut-off date they want to use

for the rolling forecast.

Important: The new cut-off date table can’t have a relationship with the main

\ n/j Transactions data table, as that would filter only records for the closing date. For
\/ the purposes of our rolling forecast, we need to filter the table logically with a DAX
statement, which we will look at in the following section.

With all the necessary data model structure in place, we can now look at the report design and
logic. To achieve the dynamic display of different scenarios, we need a measure that returns the

actuals until the cut-off date, followed by forecast or budget amounts for future dates.
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The initial filter on actuals and forecasts is straightforward. I can filter the actuals using:

ACT = CALCULATE(SUM(Transactions[NetAmount_
GC]),ALL(Scenario),Scenario[Scenario]="Actual")

Normally, we should work with adjusted forecast values in our rolling forecast, but for our pur-

poses, we will work with the budget scenario that I reference with the DAX:

FC = CALCULATE(sum(Transactions[NetAmount_
GC]),ALL(Scenario),Scenario[Scenario]="Budget")

Now we have the basis, but the combined requirement to show one of the two scenarios depending
on the cut-off date is not trivial; it took my team and me a while to come up with a good solution.
The challenge here is that we need the correct results on date hierarchies like the total year. We
want to see what our new total revenue is not just the single-month results. This means we can’t
use CALCULATE() as that formula applies to whatever the current filter contextis. In our case, we
need an option that returns the actuals if the date is less than the cut-off date and the forecast/
budget otherwise, but only on the row level! We can’t perform the actual/forecast check on an
aggregation like the entire year. This means we need to utilize a row-level context formula with
SUMX( ), where calculations are performed only on the row level of the used table, and the normal

dimension hierarchy aggregations (e.g., total year) are applied in other cases.

The following DAX will return actuals until the active cut-off date and forecast for any period after:

Rolling Forecast =
VAR MAXDate = MAX('Cut-off Date'[Date])
RETURN
SUMX(
'Calendar’,
IF( 'Calendar'[Date] >= MAXDate,
[FCI,
[ACT]

Now that we have the logic in place, we can use the standard Power BI Matrix visual and add
the row metrics (in our case, the account hierarchy) as well as the column items: scenario and
period (month). In the Values intersection, we can use the newly created Rolling Forecast DAX

that we have just created.
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Finally, we can add our new Cut-off Date column as a slicer to the new rolling forecast report

page. Here, we see that the single months AND the totals are shown correctly:
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Figure 8.2 - Rolling Forecast report

Our current forecasting logic will calculate for all periods before and after the cut-off date. In some
cases, you may want to only calculate the forecast for a particular date range. For that purpose,
we can introduce start and end periods of the rolling forecast. In our case, we can just derive that

from the cut-off date as:

StartofYear = DATE(YEAR(min('Cut-off Date'[CutOffDate])),1,1)
EndofYear = DATE(YEAR(min('Cut-off Date'[CutOffDate])),12,31)

To apply these dates, we need to add them to our forecast calculation and the variables as addi-

tional (using &8&) clauses to the IF() statements:

Rolling Forecast Calendar Year Only =
VAR MAXDate = MAX('Cut-off Date'[Date])
RETURN
SUMX(
'Calendar’,
IF( 'Calendar'[Date] >= MAXDate&&'Calendar'[Date] <
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‘Calendar' [EndofYear],

[FCl,

IF('Calendar'[Date] <= MAXDate&&'Calendar'[Date] >=
DATE (YEAR(MAXdate),1,1),

[ACT], BLANK()

)))

In this section, we have covered an approach to achieving dynamic cut-off dates, an important
element of rolling forecast reports using a closing date table and rolling forecast DAX logic. In the
case covered, we assumed a fixed end date (end of the year). In the next section, we will cover an

option with a constant number of future periods.

Rolling forecast with dynamic future period range

In this section, we will learn how to adapt our rolling forecast report to dynamically change
(varying start and end dates) with the cut-off period. We will again need our closing date variable,
which will determine the cut-off for six dynamically changing future and back periods. Initially,

we will need to define the start and end variables:

RollingFC_PeriodStart = DATEADD('Cut-off Date'[CutOffDate],-6,Month)
RollingFC_PeriodSEnd = DATEADD( 'Cut-off Date'[CutOffDate],6,Month)

After that, we just need to modify our DAX to utilize these dates by adding the references to the

start and end dates:

Rolling Forecast Calendar 2Q+- =
VAR MAXDate = MAX('Cut-off Date'[Date])

RETURN
SUMX (
'Calendar’,
IF( 'Calendar'[Date] < [RollingFC_PeriodEnd],

[FCI,
IF('Calendar'[Date] >= [RollingFC_PeriodStart],
[ACT], BLANK()

)))
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Rolling forecasts with an editing option

Often, an important function of rolling forecasts is the ability to modify the forecasts for future
periods. This can be achieved with the write-back features that are available in the custom visuals
in Acterys and Microsoft Dynamics Business Performance Planning visuals from AppSource (all

of them will require a license). We will cover these in detail in Chapter 11.

Here I just want to give a quick example of rolling forecasts with the Acterys/BPP visual. This
visual will allow you to directly edit the values (with a variety of planning options like manual
entry, relative changes, using existing allocations, etc.) in the periods after the cut-off date, either
for a specific period or for the entire forecast period—a so-called splash across all the periods in

the forecasting period. The relevant report then could look like this:

9 o

LR

i

t2 a8 [@

Figure 8.3 - Overview of Rolling Forecast with Acterys/BPP matrix

In this section, we’ve delved into the essential requirements for implementing a rolling forecast

display and editing options using Acterys or Microsoft Dynamics Business Performance Planning.

Moving forward, in the final section, we’ll explore how we can elevate the visualization with

another custom visual.
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Rolling forecasts with Acterys Variance

Acterys Variance is a free-for-personal-use Power BI visual for small multiples KPI card and vari-
ance display. It also includes an automated rolling forecast feature. To use this, just add Acterys
Variance to your Power BI report from AppSource and configure the Category field with a time
attribute (e.g., months) and add measures for your target (Value field) and actuals (Comparison
field). We already have those from the samples covered in the data modelling section in Chapter
1. Finally, we need to enable the Cut Off Period option in the visual in Power BI Desktop or in the
Edit mode in the Power BI service by applying the following settings in the visual properties. In
the Cut Off Index drop-down dialog, the user can define at what point the cut-off line should be
displayed, e.g., one position before the cut-off date would be -1:

~ Cut Off Period cD

Line color
Cut OFff Index
-1 -

e

3 Reset to default

Figure 8.4 - Setting Cut Off Period

As afinal option, in the next section, we will cover how you can make the forecast editable in the

rolling forecast report.

Data edit option

With an Acterys or Microsoft Dynamics Business Planning license, you can activate Edit mode
using the icon at the top of the visual, as shown in Figure 8.5. This allows you to edit data —in-
cluding top-down changes — by dragging on the bars. The visual automatically calculates the
total year forecast and provides extensive analysis options like absolute/relative variance and

waterfall visualization.
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Figure 8.5 - Cut-Off visualization and edit options

Summary

In this chapter, we covered options on how to realize different rolling forecasting logic options
with DAX and visualization options with different Power Bl visuals. For requirements where you
want to edit the rolling forecast assumptions, we have introduced how to realize this with the

Acterys/ BPP matrix and variance visuals.

In the next chapter, we will explore options to realize valuations for publicly traded companies

and the associated integration of financial services data.
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Discounted Cash Flow Public
Company Valuation

Company valuations provide a comprehensive assessment of an organization’s worth, which is
essential for making informed investment decisions. Investors rely on valuations to determine
whether a company is undervalued or overvalued, affecting their choices on buying, holding, or

selling stocks.

Company valuations also play an essential role in mergers and acquisitions. When companies
seek to merge or acquire other businesses, accurate valuations ensure that the transaction is fair
and beneficial for all parties involved. They help negotiate the right price and structuring deals

that align with strategic goals.

In this chapter, we will look at how you can import the relevant financial details from provider

sources and then implement the calculation logic for a discounted cash flow valuation.
The chapter will cover the following topics:

e  Accessing datavia a REpresentational State Transfer (REST) Application Programming
Interface (API) provider

e  Relevant data transformation steps

e Company value DAX calculations
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Technical requirements

The concepts covered in this chapter are available in the Chapter 9 Public Company Financials.pbix
sample file in the book’s official GitHub repository here: https://github.com/PacktPublishing/

Power-BI-for-Finance.

Sourcing financial details

Financial statement details are an essential requirement for public company valuation. Typically,
at a minimum, a table contains the financial statement line (e.g., revenues), the period/interval

(e.g., the total for the year 2024), and the respective value (e.g., $10 million).

Financial statement data (also called fundamentals) is available from a variety of sources but,
unfortunately, is not easily accessible with Power BI (for example, Power Bl doesn’t support eX-
tensible Business Reporting Language (XBRL) data provided by the SEC), and in many cases, it
is not free. For this book, the aim was to find a free option that works in a relatively simple way
with Power BI and doesn’t require a purchase. Unfortunately, free often means that there is no
guarantee that it will stay that way, which I realized the hard way as the approach that I initially

planned to cover wasn’t accessible anymore during the final phase of the book.

The data service provider thatI am covering (massive. com) is, at the time of the publishing of this
book, still available free of charge but, unfortunately, the publisher of that solution (and anyone

else that I am aware of) can’t provide any guarantees that this will always be the case.

So, the principles thatI am introducing will still be applicable in general, but it could be the case

thatyou will need to adjust them to the particular details of the data source that you are choosing.

Loading financial data

Massive.com (with whom I have no affiliation) is a specialist provider of financial markets data.
Customers can access the data via an API web service. To access the data in Power BI, you first
have to create a free trial account via the massive. comwebsite. In the process, you will be provided
with a personal API key (a combination of letters and numbers) thatis necessary for access. This

is then used when you create a new web source in Power BI, as described next.


https://github.com/PacktPublishing/Power-BI-for-Finance
https://github.com/PacktPublishing/Power-BI-for-Finance
massive.com
﻿Massive.com
http://massive.com
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Constructing a web link

From the Home menu in Get data, select the Web source type:
Insert Modeling View

@ la © L3

Get Excel Onelake SQL
data v fworkbook catalogv Server

Common data sources
Excel workbook

é% Power Bl semantic models
I:?.'i Dataflows

@ Dataverse

I:%j SQL Server

l:% Analysis Services

[ Text/csv

I:% Web
OData feed

I:EF Blank query

EP_ Power Bl Template Apps @

Figure 9.1 - Selecting the data source type

In the following step, we can paste an initial general query for a specific company (in
this case, Microsoft with their ticker symbol, MSFT) into the URL field. You can copy the

URL with the format https://api.massive.com/stocks/financials/vl/cash-flow-
statements?1limit=100&sort=period_end.asc&apiKey=YOUR_API_KEY

with your key from the Polygon documentation (https://massive.com/docs/rest/stocks/
fundamentals/cash-flow-statements) or add your key manually into the string at the end

(apikey= parameter):


https://api.massive.com/stocks/financials/v1/cash-flow-statements?limit=100&sort=period_end.asc&apiKey=YOUR_API_KEY
https://api.massive.com/stocks/financials/v1/cash-flow-statements?limit=100&sort=period_end.asc&apiKey=YOUR_API_KEY
https://massive.com/docs/rest/stocks/fundamentals/cash-flow-statements
https://massive.com/docs/rest/stocks/fundamentals/cash-flow-statements
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X
From Web
@ Basic (O Advanced

URL
https://api.polygon.io/vX/reference/financials?ticker=MSFT&apiKey=41 g3

Your Polygon Key nheeds to be added here “ Cancel

Figure 9.2 - Retrieval link

On the next screen, we can see the result table on which Power Query has already applied a variety

of transformation steps automatically:

F | = cablespandse oot sl need 67 spandad w e Sedings S
= » 4 sesidra s date -3 skl date - resubsseocprmesd_gtstime T B mesuksaimetane = | i tsuhs.nsga 4 PROPERTIES
3 t ul rim 1 flame
3 | mwsarin A AT A ety w iz B Sl pau TP
1 e - o o Al i
4 e AU T AL wend ¥
4 APPLIED STFPS
L [l usrtety Bl
£ | AwaoT e it @ s i
§ lprorm " g p—— B taenrad tr lack
. Eepanded results
G moeain s wend ¥
bxpanded resultsl
§ oL ; P o
: : Sl Lorn
i [Ag e A R ety g
: Copanded ez finani )
Capanded resyltzlin s anue_shust
Capnalud resulis i befun_ sl corent s &
Fepehi 1esudis
Fepandad resiltfin
Fepanded sl Anancicls aanen shaseame o
bepanded resultsfnancisls. a3 ance shestassets
txpanded results financ ance sheatcach
Depanded resultsfinancialz.cash flow_statement -3 Ad
< ¥
o qealiiog hcsird o Fop 100 foaks IR IO GRS AT 736 A0

Figure 9.3 - Automatically generated Power Query steps
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Many of them are not useful for our purposes. In addition, new users of API services will benefit
from an explanation of some of the steps to assist general understanding. So, for that purpose,

we can delete all steps from the Expanded results.financials step:

Query Settings X

4 PROPERTIES
Name
financials?ticker=MSFT&apiKey=41pk3E65/QzpNCpca7NujLCIFRPIKN

All Properties

4 APPLIED STEPS

Source

Converted to Table

Expanded results

Expanded results1
° Delete

Split Column

X Expanded results.financials

Expanded results.tinancials.income_statement
Expanded results.financials.income_statement.nono...
Expanded results.financials.income_statement.opera...
Expanded results.financials.income_statement.incom...
Expanded results financials.income_statement.opera...
Expanded results financials.income_statement.reven...
Expanded results financials.income_statement.gross...
Expanded results.financials.income_statement.costs_...
Expanded results.financials.income_statement.net_in...
Expanded results.financials.income_statement.net_in...
Expanded results.financials.income_statement.net_in...
Expanded results.financials.income_statement.cost_...
Expanded results.financials.income_statement.incom...
Expanded results financials.income_statement.incom...
Expanded results financials.income_statement.partici...
Expanded results financials.income_statement.incom...
Expanded results.financials.income_statement.incom...
Expanded results.financials.income_statement.other...
Expanded results.financials.income_statement.dilute...
Expanded results.financials.income_statement.basic_...
Expanded results.financials.income_statement.prefer...

Expanded results.financials.income_statement.intere... h

E financials.

Figure 9.4 - Unnecessary steps
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Itis not possible to select multiple transformation steps and then press Delete. However, we have
a helpful option of selecting the last step that we want to keep and then using the right-click
option, Delete Until End:
4 APPLIED STEPS

Source

Converted to Table

Expanded results

Expanded results1

Split Column

> Expanded racilte finanriale
Edit Settings

=] Rename
X Delete
Delete Until End

Insert Step After

A~ Move before
Move after
Extract Previous

View Native Query

EE Diagnose

EE Properties...

Figure 9.5 - Deleting steps until the end

Side topic: editing steps in Advanced Editor

Alternatively, if we don’t want to delete all the steps until the end, we have more selective op-
tions in the Power Query Advanced Editor, which can be opened by clicking on the button in

the Home ribbon:

Home Transform Add Column View Tools Help
Ex| D ﬂb] EE 2 :fq Properties
= I [Er Advanced Editor

Close & New Recent Enter Data source Manage Refresh
I D Manage ¥
pply™ Source~ Sources~ Data settings Parameters~  Preview

Close New Query Data Sources  Parameters Query

Figure 9.6 - Opening Advanced Editor
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Here, we can see all the Power Query steps and edit them selectively — for instance, selectively
removing some steps. As the steps cross-reference each other, you have to ensure that the in-
tegrity of the references stays in place — for example, avoiding references to the deleted steps in
subsequent steps:

1 Adeanzzd bdhs (W] =

financia s?ticker=MSFT&apiKey=11pk3E65]C0zpNCpca/NulLCIFRPIKvh Dsplipdimens: i

- PR TRap Ky A1 T s A TSR

G
pLacrs BT

T
nudi speatlocs belore LRt
ers ditied sarnings, ser share’,

L4t Sttt ol ating, Spdnst: de "1,
i Zrtanent cpIratdig cRpenses s

Figure 9.7 - Selective deletion of steps

If we assume we are deleting the four steps from #"Expanded results.financials.income_
statement” to#"Expanded results.financials.income_statement.operating_income_loss",
we have to replace references to those with a step thatis still available (e.g., #"Expanded results.

financials"); otherwise, the code steps can’t be executed because of a reference that doesn’t exist.
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After we have deleted the steps, we can review the current table. In the first few columns, we see

the date details:
f = Table.expandRecordColumn{#"split Column”, "resulis.finsncials”, {"balance sheel", w

T 45 resubts.start_date - | 155 results.end_date - | 155 results.filing_date = 135 results.acceptance_datetime
1 | 2024-10-01 2025-05-30 null

2 § 202507-1 2025-05-30 2025-10-29 2025-10-29T20:10:487

3 ) 2025-04-01 2025-06-30 null

4 § 202407-M1 2075-06-30 2025-07-30 2025-07-30T20:11:407

5§ d025-01-01 2025-03-31 2025-04-30 2025-(M-30120:08:52

& | 2n24-07-01 2074-05-30 2074-10-30 2024-10-30T20:07:177

T | du2q-04-01 2024-06-30 null

a § n23-07-01 2074-06-30 2074-07-30 2024-07-30T20:06:277

9 § 2029-01-01 2024-03-31 2024-04-25 2029-0-251 20006121

10§ 7023-10-01 2073-12-31 2074-01-30 2024-01-30T21:05:467

<

Figure 9.8 - Date details

very Settings X

4 PROPERTIES
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financials ticker=hsk | Bapikey=41pkik

All Properties

4 APPLIED STEPS
Source
Converted o Table
Expanded resulls
Expanded resulis
Split Column
I # txpanded results financials

On theright side, this is followed by the company name (e.g., Microsoft), filing (the report source

filed with the SEC from which the data was taken), and the actual statement line, for example, the

income (also called profitand loss) statement data in the results.financials.income_statement

column. As we can see, these columns are stored in a cascading format (that is, as links to addi-

tional detail tables), represented as Record links in the JSON file structure used by the API:
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Figure 9.9 - Company details
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For our purposes, and to make the structure of the table clearer (i.e., fewer columns to review),

we only require the cash flow statement details. So, we can delete the other statement columns

(results.financials.income_statement,results.financials.balance_sheet,and results.

financials.comprehensive_income) by selecting them and using the Delete key or the right-click

Delete menu option. The same can be done for the rest of the columns on the right, so our table

will now look like this:
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Je = TaRle.Nemevecalunns (K Tapaned resu 1t [nsarial s, ezl ts, (nancial s balaace saestt, Cresuite.[4aaacials,tacare statanentt, e || DUty Sefiings x
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Figure 9.10 - Table after the deletion of unnecessary columns

To get to the detailed item lines, we have to expand the subsection to show the cash flow sub-table

details. The best option to get to the currently hidden details is to unpivot the results.financials.
cash_flow_statement column. We can do this by selecting the column and clicking Unpivot Col-
umns in the Transform ribbon or using the same option in the right-click menu option on the

header of this column. After this, you will see that the column has been split up into two columns

(Attribute and Value):

neframe”, "results.fiscal_period”, v Query Settings X

ASc Attribute n fgg Value < 4 PROPERTIES

Name

financials*ticker=MSFT &apiKey=41pk3t

All Properties

1 distinct, 0 unique

. . 4 APPLIED STEPS
results.financials.cash_flow_statement Record

Source
Converted to Table

results.financials.cash_flow_statement Record

results.financials.cash_flow_statement Record

] . Expanded results
results.financials.cash_flow_statement Record P

) . Expanded results1
results.financials.cash_flow_statement Record P

) . Split Column
results.financials.cash_flow statement Record

: . Expanded results financials
results.financials.cash_flow statement Record

Removed Columns
results.financials.cash_flow_statement Record .
> Unpivoted Columns

results.financials.cash_flow_statement Record

results.financials.cash_flow_statement Record

Figure 9.11 - Unpivoted Columns
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We can click on the expand icon to get the statement detail value (e.g., the net cash flow amount).
This will expand the table to show all the detail lines in columns. For our purposes, it is better
to have them as a single dimension column, as we then have a separate measure dimension (for
details, refer to Chapter I). For that, we can unpivot again from the Transform ribbon or via the

right-click menu. Now, we see all the statement line details in the Attribute.1 column:

ABc Attribute.1 Bd 155 value 4 PROPERTIES
Name

financials?ticker=MSFT&apiKey=41pk3E
All Properties

8 distinct, 0 unigue

§ 4 APPLIED STEPS
Value.net_cash_flow_contin... JRecord

Source

Converted to Table
Expanded results
Expanded results1

Value.net_cash_flow_from_fi... JRecord
Value.net_cash_flow_from_o... jRecord
Value.net_cash_flow_from_i... JRecord
Value.net_cash_flow_from_o... JRecord

. Split Column
Value.net_cash_flow_from_fi... jRecord

Expanded results.financials

Value.net_cash_flow_from_i... JRecord

Removed Columns
Value.net_cash_flow Record .

Unpivoted Columns
Value.net_cash_flow_contin... JRecord

Expanded Value

Value.net_cash_flow_from_fi... jRecord X Unpivoted Columns1

Value.net_cash_flow_from_o... jRecord
Value.net_cash_flow_from_i... JRecord

Value.net_cash_flow_from_o... jRecord

Figure 9.12 - Display of statement details

To get to the amount values and some additional details, we can now expand the Value column

by clicking on the button with the two arrows at the top:

25¢ Value 4 PROPERTIES
Name

financials?ticker=MSFT&apiKey=4Tpk3t

All Properties

Figure 9.13 - Expanding the Value column
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This will now expand the table to show the value, the unit (e.g., USD currency), a readable label

of the item line, as well as the order where the line is placed in the statement:

fgg Value.value n fgg Value.unit n fzag Value.label n fgg Value.order n

1738000000 USD Net Cash Flow, Continuing 1200
-17089000000 USD Net Cash Flow From Financing Activities, Continuing 800
1.02647E+11 USD Net Cash Flow From Operating Activities, Continuing 200
-83820000000 USD Net Cash Flow From Investing Activities, Continuing 500
1.02647E+11 USD Net Cash Flow From Operating Activities 100

Figure 9.14 - Statement detail columns

There are a few further modifications to enable our calculations. Let’s look at those next.

Additional format changes

Now, we have to change the date-related columns to a date format by changing the type of these

four date columns to Date in the Data Type option in the Transform ribbon:

A & = | Chepter 9 Public Company Finandials
Home AddColmn View  Tack el

— ,—| 8 Transpose: Data Type Date =l %, Replace Walues = S Unpivat Calismns * [l Merge Calemns. | 30 H 10: £ Tigonometry = BT ) 1
== — LB Reverse Rows Decimal Number & Move - £ 145 Extract = > BB 2 Rounding = b=
G’;,w ";*Htﬁ:r? 1 Court Rows Fived decimal number  flimn | Comvert to List c;‘:ﬂ. Forl'nat 5 Parse * MI_QIG ml?am S(ie‘rmr& [ infrrmation = Df“ "!‘ nurf
Thle Winoke Number shimn Teot Cokimn Musmder Cohimn Diate: B Tirme Cokant

Queries 1] < x :zug! srmcolumnTypes(#”Expanded valuel®,{{"results.start_date®, type date}, {“results.end date®, type date}, {“resul
ime
=
ot "
v (i Il
Tt & distinet, 0 unigue 7 distinet, 0 unigue
1 {00007 1012022 23/1200023 ull null
2 |Dooo; T 201083 /1250023 auall il
' 3 |oove: Bay j 1/01/2023 31/12/2023 ull it
4| oooo7o01sTIM . | 1oy/02s. /1afm null nut
5 | 0000788015 TTM 1/01/2023 23/12/023 null naff
6 | 0000788015 TTM 1/01/2023 31122002 aull nalf
= T 2023 3113023 Al it
"6 | vovorssoisTm i 012023 /1202023 our ot
9 | 0o0a7sanIS04:02 14102023 /1023 20/01/202¢ 2024-01-20T21:05:462
10 | D00OTAS0182024:002 1102023 31{12/2!529 30/0/2024 2124-01-20T21:05:462
11 OO TR O WA 1hnfmra TITINT AN WA ANTIVNSART

Figure 9.15 - Converting to date format
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Next, we can rename our query by a double click or using Rename in the right-click menu and

entering the desired name, CashFlow:

|| 4 = | Chapter 9 Public Company Finandials

Home Transform Add Column

Transpose Data Type: Da'
Reverse Rows Detect Da
Group Use First Row I
By o5 Meadlres Count Rows Rename
Table
Queries [1] <

||:|| inancials?ticker=MSFT&apiKey=41pk3 §iiz=z N

Figure 9.16 - Renaming the Power Query table

Now that we have the basis, we can look at the necessary steps to calculate the discounted cash

flows required for the company value.

Adding a date table to the model

As we will require calculations with time intelligence, we require a date table. The easiest way to

do this in our context is to create a new calculated table:

Date = Calendar(FIRSTDATE(CashFlow[results.start_
date]),LASTDATE(CashFlow[results.end_date]))

Asyou can see here, I am using an elegant way with FIRSTDATE () and LASTDATE () DAX formulas

to always get the correct first and last dates in our CashFlow table.

The CashFlow table currently has start and end dates for string data types. We should change
these to a date type. We can easily do this by selecting the date columns (it’s helpful to do this
for the filing date as well, in case we want to include that in queries) and then selecting the Date
data type in the Power Query ribbon Date Type option. We can then connect our date table to
the main CashFlow table.
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Thisis best done on the Date field in the Date table and results.end_date in the CashFlow table:

Chapter 9 Public Company Financials = Last saved: Today at 10:22 AM ¥

File Home Help External tools
4 B
=
2 OLEBO R B[R =
Get Excel Onelake SQL Enter Dataverse Recent Transform Refresh Manage
datav workbook data hub~ Server data sources v data~ relationships
Clipboard Data Queries Relationships

@CashFlow O @ Date O
Attribute Date
ood
Attribute.1 [ Month
results.acceptance_datetime E Quarter
results.cik . Year

results.company_name

results.end_date

Collapse ™~
results.filing_date 1
results.fiscal_period
results.fiscal_year E E
results.id
results.sic

results.source_filing_file_url
results.source_filing_url
results.start_date
results.tickers.0
results.timeframe
Value.label

Value.order

Collapse

Figure 9.17 - Creating a relationship between Date fields
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Now that our model is complete, we can look at the report that will contain the details that we

need to calculate the company value. To keep it flexible, I will enable users to choose the cash

flow statement item line(s) that they want to use by adding a slicer visual with the Value. label

column on the report:

Net Cash Flow From Investing Activities,...

Net Cash Flow From Operating Activities

Figld

r T ot 2 & |
Cash Flow ltem Y & |« « Visualizations » Data >
=] Q Build visual =
s B == +* Search
Net Cash Flow 2 ﬁ H}? @
IE % W %Cash‘.’-low
2 | Attribute
w = e
Net Cash Flow From Financing Activities E E LH'H' E Ih[l E mﬂ S swibiied
P o M e 2 | @ cash Flow
Net Cash FL F Fi ing Activiti lﬂﬂ] E lu @ @ ﬁ _| B8 Cash Flow Yo%
et Cash Flow From Financing Activities.... @ 8B A Gl | ey o e
lEl E E @ R 1 resultscik
Net Cash Flow From Investing Activities Py B2 =11 Q@ LI resulscompany_name
i 1 | resulis.end date

> [ @ resultsfiling_date
il results fiscal_period

| resultstiscal_year

| resultsid

| results.sic

Valuelabef A
(] resulis.source filing _file_url
z o ool ] resultssource filing url
Net Cash Flow From Operating Activities,... il et Balde Fadre S 1 ot ot
Drill through LI resultstickers0
Net Cash Flow, Continuing Cross-repart (@ 1 resultstimelrame
| Keep all filters [one]
= — = | Value.order
Add drill-through fields here D Vbt

| Z Valuewalue

Figure 9.18 - Slicer to select cash flow statement items

For company valuations, a typically used approach is the free cash flow, which is calculated by
subtracting the capital expenditure (CAPEX) from the operating cash flow. As we don’t have
CAPEX in our source data, we can use the Net Cash Flow From Operating Cash Flow plus the

Net Cash Flow From Investing Activities statement lines as a relatively close compromise.
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The actual amount valueis in the Value.value column. This comes from the source as a string, so
we need to convert this to a decimal number by selecting the column and switching the format

to Decimal Number in the Data Type option in the Transform ribbon:

B bd = Clisster 3 Publc Connpany Fnarcisly - o X
“ Hame  Tamfem addColon View  Tecls Hels ~
= E 3 ranspos: D Type: Dockna Ranbes - B, , Scpiaer valies = = Unphorcelimes = 7 él ftergecaumns | KO Eab 102 Aragenenwt - T TS S R Py
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Figure 9.19 - Converting string values to decimal numbers

In our table, we have a variety of time units for our data: ttm (which stands for trailing twelve
months, i.e., the 12 months from the cutoff date of the data), quarterly, and annual. For our cal-
culations, we need to settle on a single unit. This, in general, depends on the requirements of the
analyst. The best approach here is to leave it to the report user and add a slicer for the periodicity

of the results.timeframe field.
To allow for period selection, we can add another slicer with the Year field from our Date table.
Finally, we can just create an explicit measure with the Value.value field:

Cash Flow = (sum(CashFlow[Value.valuel))

We can add that to a card visual on the report. After these steps, our report will look like this,
displaying an approximation (as our API data source doesn’t provide the exact required details)
of the Free Cash Flow of $64.9 billion (the actual one is around $59.5 billion for 2023):
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Figure 9.20 - Valuation report

This concludes the necessary transformation steps to obtain the relevant cash flow details from
an API source. In the next section, I will cover options on how to handle growth factors and the

calculation of the company value.

Calculating the growth factor

To project cash flows in the future, there are a variety of approaches. One option is to look at the

growth rate in historic periods. We can calculate annual growth with the following calculation:

Cash Flow YoY% =
VAR _ PREV_YEAR = CALCULATE([Cash Flow], DATEADD('Date'[Date], -1, YEAR))
RETURN

DIVIDE([Cash Flow] - __ PREV_YEAR, __ PREV_YEAR)

This returns a growth rate of around 10.5% for the two years of complete data until 2023. The
actual growth rate over the last four years was around 12.5%. To have more realistic outcomes,

we will use that in our model.

Another option is to use a growth rate factor. But as financial professionals will know;, this is not
the best approach as it assumes a linear development that does not take into account compound
growth. We should take into account the new total changes in the prior period as opposed to just
the first base period. The mathematical formula for compound annual growth rate (CAGR) is

as follows:

CAGR = Ending Balance / Beginning Balance "# Years -1



Chapter 9 183

We now have all the required discounted cash flow details to calculate the total company value,

which we will look at in the next section.

Calculating the company value

The necessary parameters for the total company value are as follows:

e  FCF: Projected future free cash flows (in our example, the latest free cash flow with the
CAGR applied).

e n:Thenumber of future free cash flow periods, for example, four years of forecasted data.

e r:Adiscountrate that brings future cash flows to the present value (PV). Typically, the
discount rate is the organization’s cost of capital. Usually, the weighted average cost of
capital (WACC) is the rate that the organization pays on average to all its security hold-
ers to finance its assets. In our case, we assume 10%, which is around the average for the
total US market in 1/2023.

The calculation for future years is as follows:

PV FCF1..n = FCF Base * Compound Growth Rate / (1 + r)n

So, for our requirements, we can calculate these with DAX measures:

FCF1 = [Cash Flow]
FCF2 = DIVIDE([FCF1]*(1.125),1.1/2)
FCF3 = DIVIDE([FCF2]*(1.125),1.1/3)

FCF4 = DIVIDE([FCF3]*(1.125), 1.174)

The value of 1.125 represents the mathematical approach to applying the 12.5% CAGR that we

have calculated in the previous section.

In this example, I only use four periods, but these can, of course, be extended/reduced as needed.
The total of these is then the first part of the company value. The second partis a terminal value
calculation, where the last annual free cash flow is discounted with the discount rate, r, minus

a perpetual growth rate, g:

Terminal Value = divide([FCF4],1-1.1)

Finally, we can use this terminal value in the full Company calculation:
Company Value = [FCF1]+[FCF2]+[FCF3]+[FCF4]+[Terminal Value]

This measure produces a value of $2.28 trillion, which is in the ballpark of the $2—-3 trillion market

cap at the time of writing of this book.
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We can now add all the relevant details to the report. In the sample file, I used this layout:

Public Company Valuation for: MICROSOFT CORP

Year Periodicity Cash Flow Item
2021 St Carh e
et Cagh s Erom Fnancing Actisiies
02z
quarterly Sint Cash Flow From Fnareirg Satiit.
2.28T 10.52%  64.90bn N
Company Value Cash Flow Yo% Cash Flow Lo
Valus labsal Vear Quarter Month Day Vakiswvakie sasults fiscal_year  results timeframe
Met Cash Flow From Investing Activities July a7 68000000000 2023 annual et Eash Flase from Cparating st
et Cash Flow fram Operuting 2 Jy 27 B758200000000 2023 annyal .
Total £4,902,000,000,00 ek Caih Flsws Sastimiing

FCF1. FCF2 FCF3. FCF4 and Terminal Value

OFCF1 @FCF2 @FCFI @FCF4 @ Tarminal Valus

FCF1, FCF2, FCF3, FCF4 and Ter.

Figure 9.21 - Final report

The title will dynamically change to the company name in the data file if we change the ticker
symbol to another company. This is done by using a DAX measure that combines title text and

the company name field:

Title = CONCATENATE("Public Company Valuation for: ",min(CashFlow[results.
company_name]))

We can then use this measure in a reference in a Power BI text box visual at the top:

%F'L_nblic Company Valuation for: MICROSOFT CORP | il B . i :u
! — s
2281 o2k oagOie—— mm
. 2
sl - orth By Veluesihas it el o result frmshrarne —m
F. luky 3T 0T SHLO0000000 anmal
Total 4,902,000,000.90 it L P Lo ey

FCF1, FCF2 FCF3. FCF4 and Terminal Value

x

Figure 9.22 - Dynamic title



Chapter 9 185

Here, we now see the complete report that displays the valuation outcome, filter fields, and a

table with the quarterly details.

Summary

In this chapter, we saw a comprehensive example of integrating data from a commercial pro-
vider of public company fundamentals via a REST API. We then looked at DAX calculations and
dynamic report layouts to display public company value estimates using a projected free cash
flow approach. Please remember that the methods covered only provide the principal approach

using limited sample data that will require further refinement for the particular requirement.

In the next chapter, we will talk about price, volume, and mix variance analysis.
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Price Volume Mix Analysis

In this chapter, we will cover how to utilize Price Volume Mix (PVM) analysis, a powerful tool
that helps organizations understand how price, sales volume, and product mix changes impact
revenue. PVM analysis is particularly important for businesses that sell various products or ser-
vices at differing prices. Companies can make informed decisions about pricing, marketing, and

product development by analyzing the impact of each of these factors on revenue.

Furthermore, we will cover how you can carry out PVM analysis using Power Bl and add insightful
visualizations.

In this chapter, we will cover the following main topics:

e  Preparing the dataset
e Joining the tables

e Adding the PVM logic

Technical requirements

The concepts covered in this chapter can be seen in the Chapter 10 PVM.pbix Power BI sample
file. All the sample files, including this one, are located in the book’s GitHub repository: https://
github.com/PacktPublishing/Power-BI-for-Finance.


https://github.com/PacktPublishing/Power-BI-for-Finance
https://github.com/PacktPublishing/Power-BI-for-Finance
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Preparing the dataset

Before we get into the details, we need to look at the data required. PVM analysis requires, at a

minimum, the following data details for the current (TP) and a comparison period (CP):

e  Product/product category
e  Price

e Unitssold

In the sample file for this chapter, I have included sample tables in a typical format that exports
from a sales and CRM system, as well as from a data warehouse/ planning application. It utilizes

the following:

e  Asales transaction table with a single value or multiple measure columns (e.g., for price,
units, discount, etc.) and all dimension details (e.g., product/customer name, sales outlet,

etc.)

e A separate table for price details for multiple scenarios

The separation of prices and sales is particularly relevant in forecasting/budgeting/planning
scenarios as users will plan their volumes in detail but will only maintain a price table by product

for the entire period and not for every single planned sales transaction.

We now need to join these tables correctly and some modeling to enable revenue and period

comparison calculations is necessary.

Joining the tables

To add relationships (a basic Power BI feature covered in Chapter I of this book) between the
price and sales tables, we will need a separate dimension table as the direct relationship between
two fact tables would be of the many-to-many type (multiple items in one table are linked with
multiple in the other, e.g., prices for the same dates in multiple scenarios), which means the

direct relationship is not possible.

Link options

One option to do this is adding another calendar table. This is possible when we assume that
prices and sales transactions are using the same time granularity, for example, a price per month
that applies to every monthly sales transaction in our sales fact table. In that case, the relationship

is very easy as we can use a single calendar table with a by-month granularity.
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In our case (which is generally a common one), we have a price table with only one price for the
current year that applies to all transactions in the business year. We can’t create a relationship
between the sales and price tables using the existing calendar table as we would only get the
price for one single date of the year (Ist January), which is used in the price table. Theoretically,
we could overcome this with DAX calculations, but this is not trivial. A calendar table (or tables)
is essential to establish the relationship between the sales and price tables. It enables the use
of time intelligence calculations, such as computing prior period (PP) values. We can either
create a calendar table in Power Query, for example, with a SQL query, or just use a DAX function

to create a table by clicking on Insert Table in the Modeling ribbon and entering the following:
Calendar = Calendar(min(Sales[DimDate]), max(Sales[DimDate]))

This will create a calendar table with all dates between the oldest and the newest in the sales

fact table.

Having no relationship between the price and the sales table would be OK if we only had prices
for a single year, but in our case, we require PP details to calculate the price effects. This means

we need a different approach.

One option is to add another calendar table for the price table. As our prices are managed on a
yearly basis, we can easily do this by creating a table from the distinct years in our initial calendar
table:

Year = DISTINCT('Calendar'[Year])

To that, we have to add an additional column with a date type so that we can use the time intel-

ligence logic:

Year Date = DATE('Year'[Year],01,01)

So, the second calendar table will look like this:

M >< \/ 1 Year = DISTINCT('Calendar'[Year]) T ~  Data ZR
Year |~ Year Date -

@ 2020 1/1/2020 12:00:00 AM . p search ‘
$E 2021 1/1/2021 12:00:00 AM > Calendar

> B8 Prices

2 B[ Products

> B sales

> Year

Figure 10.1 - Second Calendar table
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Now we can create the required relationships between the first Calendar table and sales, the
second Year table and the Prices table, and the two calendar tables on the year level. In addition,
we need to create new product dimensions so that we have a reference to products that work for
both the sales and price tables. This can be done with a single DAX table function by clicking on
Insert Table in the Modeling ribbon and entering the following:

Products = DISTINCT(Prices[DimProduct])

The new Products table needs to be related to the product columns in the Sales and Prices

tables using the Power BI Model view pane.

The final result will now look like this:

Calendar i ==
Year =
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B ver |£]—u|— o [F: Vear Da :
[ Year Manth g 1
Coliapse <
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—
* *
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et #* = 4 7 TENT WAL

. Year
=i Quantity

Quanbity 2P
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Figure 10.2 - Table relationships
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Now that we have all the model components in place, we can calculate the revenue. The necessary
measures here are Quantity and Price. Both are already essentially in our tables; we just need

to refer to them correctly with the following:

Quantity = SUM(Sales[OrderQuantity])

We also use the following:

Price = AVERAGE(Prices[Amount])

But thatis not correct as the price is not just the average of all our prices. It needs to be weighted
with the quantity sold. If we sell one product for $1000 and one hundred products for $2, the
average price is $501 ($1000+$2/2) but thatis not correct as it doesn’t add up when you multiply
the units sold times the average price: 101*501 = $50601. The correct weighted-average price is
the total amount sold divided by the units, thatis, 1200/101 = $11.8.

So, we first need to first calculate the Revenue. This calculation needs to be a row-level calcula-
tion as we only want to calculate revenues on the lowest level. It would make no sense to add up
prices and use a total — for example, prices of two periods added up —in revenue calculations for
summary hierarchy levels such as a total year. Using a general formula that applies to all levels
would result in wrong results as we can’t use aggregated prices, as mentioned. So, we need to

use a SUMX() formula:

Revenue = SUMX(Sales,[Quantity]*Prices[Price])

After that we can calculate the weighted average price as:

Weighted Avg Price Sold = DIVIDE ( [Revenue], [Quantity] )
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Now, we can check the calculation outcomes with a Power Bl Matrix visual table report and see

that the results are correct:
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Figure 10.3 - Price Volume Mix report

In addition to the current period (CP) measures, we also need the PP (in our case, a year) for the
coming PVM calculations. With our model properly defined, we can easily do this by using the
following formula for the PP quantity:

Quantity PP = CALCULATE([Quantity],ALL('Calendar'),ALL('Year'),DATEADD('Ca
lendar'[Date], -1,YEAR))
We use the following formula for PP prices:

Price PP = CALCULATE(Prices[Price],all('Year'),DATEADD('Year'[Year Date],-
1, YEAR))
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For visualization purposes at the end, and to control our calculation, it is also useful to calcu-
late the revenue of the previous year. This can be done by calculating price x quantity over the
products table:

Revenue PP = SUMX(VALUES(Products[DimProduct]),Prices[Price PP]*[Quantity
PP])

With the necessary time period parts defined, we can now look at the actual variance calculation.

Adding the PVM logic

Now that we have all the ingredients in place, we can add the PVM logic that calculates the vari-

ance with the following calculations.

Price effect

The price effect calculates the monetary impact of changes in price between the two periods. We

can calculate this with the price difference between the CP and the PP multiplied by the volume:

Price Effect = (Price CP - Price PP) * Quantity

In DAX, this is expressed as follows:

Price Effect = IF([Price PP]<>blank(),SUMX(Products, (Prices[Price]-[Price
PP])*[Quantity]), blank())

This calculation checks that the PP is not blank and calculates the previously mentioned price
effect only on the base level (using SUMX()). For summary calculations, for example, quarters, the

normal dimension hierarchy logic applies.

Mix effect

Mix effect calculates the impact of changes in products sold, for instance, answering the question:

Have I sold more higher-priced products than in the previous period?
The formula for the effect is as follows:

MIX Effect = Quantity Mix Change * (Price PP - AVG Price PP)

The quantity mix change is the difference between the share of total product quantity sales in
the CP and the PP.

This is a relatively simple calculation in Power BI:

Mix Change = [Mix]-[Mix PP]
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The first part s as follows:

Mix = DIVIDE([Quantity],[Total Quantity])

The second part is as follows:

Mix PP = DIVIDE([Quantity PP],[Total Quantity PP])

The mix effect requires the average price across all products of the PP. We need to calculate this by
dividing the total revenue by the total quantity. The average across just the price of all products
would be wrong as this does not consider the weighting of items; for example, a single item sold
of ahighly priced product would skew the calculation. We want this average price to be consistent

across all products, so we need to add an ALL () function:

Average Price PP = CALCULATE([Average Price], ALLProducts),ALL
('Calendar'),DATEADD( 'Calendar'[Date],-1, YEAR))

The final calculation is just the combination of all the preceding parts:

Mix Effect = SUMX(Products,[Mix Change]*(Prices[Price PP]-[Average Price
PP1))

Volume effect
The volume effect calculates the difference in quantity between the periods multiplied by the
average price in the previous period:

Volume Effect = SUMX(Products, ([Quantity]- [Quantity PP]) * [Average Price
PP])

This will give you the correct calculation on the total product level. It gets a little bit more com-
plicated if you want to show the correct results on the single product level. For that, you can
add an additional part that calculates the difference between Price PP and Average Price PP
times this year’s quantity at PP mix minus PP quantity. My thanks go out to Andre Fomin from

Obvience, who developed this addition:

Volume Effect = SUMX(VALUES(Products), ([Quantity]- [Quantity PP]) *
[Average Price PP])
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We can now add the three effect measures to the table visual in the report. I have also added a

simple bar chart for visualizing the total effects:

Price Volume Mix

Yeal

DimProduct Revenue PP Quantity Price Effect ‘olume Effect  Mix Effect Revenue
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Revenue PP Volume Effect, Price Effect. Mix Effect and Revenue

Figure 10.4 - Final PVM report

Summary

In this chapter, we have covered the necessary modeling steps and DAX calculations for variance
calculations, such as price volume and mix effects. We see that Power BI is perfectly suited to
calculation options that are relatively easy to implement and provides an unparalleled breadth
of interactive alternatives to visualize the effects. As already covered in previous chapters, the
ease and suitability of the outcome depend on choosing the right data model approach that
splits and structures tables connected with the appropriate relationships. Additional options for
effect calculations could include foreign exchange, gross margin, and others that follow similar

patterns to the ones described.

Moving forward, we will cover options for implementing write-back and planning with Power BI.
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Part 4

Planning and Forecasting

In this final section of the book, we turn from descriptive reporting to the forward-looking side
of finance—building models that not only capture what has happened but also enable users to
plan for what could happen in the future. In the final two chapters (13 and 14), we cover how
to use advanced analytics, machine learning, and large language models (LLMs) for financial

applications in Power BI.
This part of the book includes the following chapters:

e Chapter 11, Write-Back Options in Power BI
e  Chapter 12, Case Study — Planning Model
e Chapter 13, Advanced Analytics and Machine Learning

e Chapter 14, Using Language Models and Copilot in Power BI to Improve Financial Analysis
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Write-Back Options in Power Bl

Data entry and write-back are key aspects in financial processes like planning, forecasting, and
budgeting. Out of the box, Power BI doesn’t offer any write-back capabilities apart from a very
basic option in Power BI Desktop with the Enter data feature. This, though, only allows report
creators in Power BI Desktop to create simple tables with no options for end users to change
them. Equally, core planning features such as data entry on aggregated levels and collaboration

options like commenting are not possible without additional third-party solutions in Power BI.

Write-back allows any users to make changes to write-enabled data sources in any Power BI
frontend (Desktop or the service) and have those changes reflected in the reports and dashboards
they create in real time. This is the foundation for many typical financial processes, including

the following:

e  Collecting planning assumptions: Enable global subsidiaries to enter/update their plans

with immediate insights into the implications for the group as a whole

e  Workflow approvals: Enable users to approve, reject, and comment on forecasts, budgets,

or operational plans that have been submitted

¢ Commentary and collaboration: Capture narrative explanations (commentary) along-

side numeric values

e  Operational planning updates: Allow teams to update operational KPIs (e.g., production

volumes, marketing spend, and staffing levels) and instantly see the impact
e  Forecastrolling updates: Let users continuously update forecasts (rolling forecasts)

e  Master data management: Allow decentralized updates of master data attributes (e.g.,

product groupings and customer classifications) directly within reports



200 Write-Back Options in Power BI

Initiating new elements or entities: Create new records, such as new products, customers,

projects, or cost centers, inside the reporting environment

Task and issue tracking: Users can log action items, deadlines, and statuses tied to plan-

ning or performance metrics
¢ Risk and opportunity capture: Capture/update identified risks or opportunities

e  Driver simulations: Enable real-time adjustments of planning model drivers (e.g., price,

volume, foreign exchange rates, etc.) for reforecasting
In this chapter, we’ll cover how to facilitate write-back with the following topics:

e  An overview of what write-back options exist in Power BI

Write-back with Acterys/Dynamics BPP introduction

e  Administrating the solution

Different write-back options with Acterys/Dynamics BPP

Setting up a test environment

Technical requirements

This chapter only requires a web browser to set up the Acterys trial.

Write-back options

As mentioned in the introduction, the built-in options for write-back in Power Bl are very limited,
with no options for non-report creators to enter/edit data. The only way to add write-back that
caters to financial purposes is commercial third-party offerings. Microsoft offers a (separately
licensable) solution to collect data with Power Apps. Power Apps is normally a standalone solu-
tion that runs in a web browser or mobile app, but there is a visual supplied by Microsoft that
enables you to run Power Apps applications in Power BI. This is useful if you need to collect a
limited number of inputs, but doesn’t cater for entry in tables and other typically required plan-

ning features like top-down distributions.

The lack of a write-back solution for finance users inspired me and my team to come up with
a solution for it. Having personally worked in the corporate planning space for more than two
decades, we developed an add-on solution for Power BI that enables complex enterprise-wide
planning scenarios for large user numbers in conjunction with the unparalleled analytics com-

ponents in Power BI. The result of this is the Acterys ecosystem developed by Managility.
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In 2023, Microsoft licensed the Acterys solution to form the basis of a new, optional, extended
planning and analytics module, thatis, Dynamics business performance planning (BPP), along-
side their Dynamics 365 offering.

Both the generic Acterys version and Dynamics BPP are commercial offerings that are not part of
Power BI and have to be licensed separately. For further details, please refer to the Acterys web-
site (https://acterys.com) or https://learn.microsoft.com/en-us/shows/dynamics-365-

fasttrack-architecture-insights/business-performance-planning for the Dynamics version.

There are other solutions by commercial third-party providers that also offer some planning as-
pects in Power BI, but given my bias and as it is now the official platform of Microsoft’s offering,

I will only cover the Acterys option.

Acterys/Dynamics BPP introduction

Acterys is an integrated ecosystem that covers three core requirements, as shown in Figure 11.1:

e  Automated data integrations from financial ERP systems and others

e Aplanning engine that manages the write-back process and is administered through the

Acterys Modeller web application or Microsoft BPP

e  Avariety of frontend options to enable users to write back and participate in planning

processes, either through Power BI visuals or Excel add-ins
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Figure 11.1 - Acterys overview
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The core objectives of the solution set are to enable business users without in-depth IT skills to

do the following:

e  Automatically create Power BI models for the major accounting, CRM, HR, and billing
SaaS$ solutions, including multi-company consolidation and group reporting, as well as

best practice, interactive performance management dashboards in Power BI.

e Add and edit models or tables (e.g., account mappings, adding new products for simula-
tion, etc.) from their existing sources, and add write-back and planning capabilities that

automatically incorporate best practice modeling principles covered in this book.

e  Access and design frontend options for advanced planning use cases that are then directly
available in Power BI and Excel/Excel Online. The planning features include a very com-
prehensive set of entry options from top-down, bottom-up changes, and rolling forecasts,
to a variety of specialized financial requirements such as integrated/three-way profit and

loss (P&L), balance sheet, cash flow, sales, HR, and driver-based planning.

Acterys planning engine
Atthe heart of the suite is the Acterys planning engine, an add-on component to Microsoft SQL

Server/Azure SQL, which is specifically designed to handle large-scale write-back and planning

tasks, even when faced with a large number of concurrent users.

The engine offers a diverse range of entry and planning logic options, catering to various needs
such as top-down and bottom-up approaches, as well asintricate financial requirements such as
integrated business planning (IBP) scenarios. These scenarios can seamlessly merge different
detailed models, such as the interplay between sales and financial data or multiple financial

statements, such as Income, Balance Sheet, and Cash Flow.

The engine always takes into consideration the user’s rights to read and write transactions that
can be defined on any level of the model, including more advanced conditional access logic con-
straints. Additionally, users are empowered to construct and modify all aspects of their data

model, granting them full control over their planning processes.

When users enter data, for example, plan values or edit structures by changing how financial
accounts are mapped, they modify data in a standard Microsoft SQL Server write-back table. This
is either part of an Acterys model that has been created automatically from a specific source, such
as Dynamics 365 (Dynamics xP&A), Xero, and other systems, or from a table thathas been added

from a generic source, such as any table in Power BI.
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Typically, the Acterys planning engine is a cloud-based component that comes bundled with
every Acterys/BPP subscription. However, it can also be installed on-premises as an extension,
working seamlessly in conjunction with various SQL Server components, such as RDBMS (rela-
tional engine), SSAS (Analysis Services), SSIS (Integration Services), and Power Platform offerings

(Power BI, Power Automate, and Power Apps).

Acterys models/write-back tables

The planning engine generates and works with Acterys model tables (https://acterys.com/
videos/acterys-training-module-2-the-acterys-data-model/) thatare based on abest prac-
tice relational star schema model, which is similar to the optimal approach in Power BI that we
introduced in Chapter 1. It consists of dimensions (dimension tables) that define the structure

and cubes (relational transaction tables) where data records are stored, as shown in Figure 11.2:

Acterys Cube: A Relational “Star Schema”

Dimension: Product
ID Name Product Group ...
1 Road Bike Road
2 '\ Mountain Mountain
Bike
Dimension: Scenario
ID Scenario
Dimension: Account 1 Actual
ID AccountName AccountGroup ... 2 Budget
1 Trade Sales Revenue \\ /
2  Marketing Expense \ g
= \
s Fact /Data Table: Sales ;
\%«Wm Time Seemﬂy alue
2 1 2 1 200.00
w2 1 1 2 2 199.50
Dimension: Customer /“ \
ID Name City_~ T
1 KleYork ID Date Time Month

—
2 McQueen Los Angeles ... 1 2019-01-01 January

N Dimensions Transaction/Data Table “Cube” - 20'%0201 Febriany

Figure 11.2 - Sample Acterys model

Dimensions

Dimensionsin Acterys are relational tables that contain the structure details of your data model,
for example, time periods, scenarios, products, customers, organizational entities, and so on, as
described in Chapter 1. Acterys gives you full flexibility to use as many dimensions as you like for
your data model. A dimension consists of one or more columns; for example, a time dimension
could contain the date, month name, year, and so on. These columns can then be used in the

analysis to create hierarchical structures, such as a drill-down path from Year to Quarter and date.


https://acterys.com/videos/acterys-training-module-2-the-acterys-data-model/
https://acterys.com/videos/acterys-training-module-2-the-acterys-data-model/

204 Write-Back Options in Power BI

In Acterys, every dimension contains at least the ID column, which uniquely defines the element,

and the Name column, which is the description of this element. In addition to that, users can add

as many additional columns as they like:
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Figure 11.3 - Acterys Modeller dimension view

A dimension can also be used for simple write-back models that only consist of a single table that

you can upload from any source, as also covered in the practical examples in the book.

Cubes

Cube is the term for the actual storage container (database table) that contains the data/trans-
action records of the model. It is defined as a collection of dimension tables, structured in a star
schema optimized for analytical purposes and for minimizing query times. You can use the same

dimensions in different cubes.

Think carefully about the structure of your cube, as the dimensions used in the cube can’t be
changed subsequently. If it turns out that you need additional dimensions or need to change the
dimensions used, the only way to do this is to create a new cube and import the data from the

old cube to the new structure.
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In the following screenshot, we can see a cube named Finance that uses five dimensions

(DimAccount, DimDate, DimDepartmentGroup, DimOrganization, and DimScenario):

Madeller Hubs Apps ~ A Logs el it

AP _Acterysdemo

y Erialed
Ence
Sales _hessune finance "

Scenaria o Marne Dimensians Database AoacfnlyTatln WiriteBackSP WiteBackTable

Chift Account, Manth,
Drgarsatian,

Staff 110 Finarce Stenaria, AP_Acterysdema Undate [UBE Fira.  CUBE_Finance WH
Tracking_Category 1,

Subroup =
Tracking_Categary_2

Team

TestComment 55

Till

Time_Full

Trackirg_ Category 1
Trackirgg, Categorey 2
WFM Rates
Wiliarms

Cashigm
ESG
ExchangRates

Modelizr

Figure 11.4 - Cube details in Acterys Modeller

The data in the cube is defined by an element of every dimension used and the respective value

for that coordinate.
The data in the Acterys model (dimensions/cubes) can be accessed via different frontend options:

e  Power BI: Using the Acterys visuals: Acterys Matrix, Acterys Comments, Acterys Visual
Planning, and Acterys Table Edit, available in Power BI or Microsoft AppSource

e  Excel: With the Acterys Excel add-ins that can be installed from the Download section
in the Acterys Modeller (VSTO version) or directly from Excel in the Add-ins area (Excel

Online version)

In this section, we have covered how Acterys/Dynamics BPP manages write-back tables/multi-di-
mensional cubes. In the next section, we will look at Acterys Modeller, a web-based application

that enables you to manage all aspects of your planning model.
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Administering write-back with Acterys Modeller

The administration aspects of the Acterys write-back models are managed in central applications.

The first option is Acterys Modeller, a web (or on-premises installed in a company network)

browser-based application, as shown in Figure 11.5.

Search

DIMENSIONS

Account
Cashflow_structure %
Cashtype &
CashupDim

Contact &

+22

CUBES =
Cashup

ESG

ExchangeRates

InsertFromVfisual _Cube

DATA SOURCES
Local

LocalDataSource

Modeller

© 2022 FP&A Software

Acterys Hub

i Acterys Modeller

Create, edit and administrate one version of the truth data model. Connect, manage, and link

master data of existing data warehouse or database tables.

A
£

Dimensions

We support two extended
types of dimensions:
Linked Dimensions and
Lﬁgic;_d r\r_uenr !3|_|:|j\en sions.

@} Create New Dimension

'@ Linked Dimension

@ Logic-driven Dimension

Cubes

You can use Cube Wizard

or Cube Load to work with

external data sources with
automatically updating.

@ Assemble New Cube

&, Run Cube Wizard

cly New Cube Loads

Data Sources

SQL Database, Azure,

and 11+ connections

to external APIs are
ready to use.

@ Add Data Source

& Add Connection

Find more infarmation about Acterys Modeller in the Help section or Get Support.

Figure 11.5 - Acterys Modeller home screen

Resources
Getting Started
Downloads
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The second setup option is an add-on to Microsoft Dynamics BPP, as presented in Figure 11.6.
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capabiitics. and marz.

Figure 11.6 - Microsoft BPP administration

In these environments, Power users and administrators can control all aspects of their models/
tables, analytical applications/planning logic, and workflows in a single environment. This in-

cludes the following:

e Automated model generation (optimal RDBMS star schema plus Power BI/Tabular) for a

variety of ERP, Saa$ solutions, and Power BI datasets

e  Business user-driven creation and editing of star schema data models (dimension and

cube tables

e  Management of best practice business logic, including time intelligence, FX conversions,

as well as planning calculations and workflows, among others

e  Effective master data management and linking of existing data warehouse or database
tables

e  Wizard-driven user rights administration with smart access rules, such as workflow han-

dling (user rights according to workflow status, e.g., “Approved” can’t be changed)

e Detailed audit trail of all user activities
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Acterys Hub

A recent addition to Acterys Modeller is Acterys Hub. This feature enables you, as a business

user, to build and populate data models from a variety of sources. You can load data from other

databases, cloud-based files (Excel or CSV) into Acterys dimensions and cubes.

Search Q @9 Acterys Hub Manager @ Scheduler 1 lob List
DIMENSIONS LOADS & 4] 1 Pausze b Start Timezone:  Georgla Standard Time (UTC +5:30) ~ = Add Schedule...
Cashtype
Schedule i lob i LastLaunch I CreationDate * i Creator
Contack &
() Everyday at 5 am Update Clickworks Statistic [5] 28/08/2022 7:01 am 28/06/2022 mike(@actarys.onr
Dimjournals &
GL_Details & {®) Everyday at & am Redwood 5] 28/08/2022 6:22 am 22/06/2022 mike@acterys.onr
PEID_Calendar &%
& 2= Eueryday at 7 am, 5 pr Manster inc Stats {z] 28/06/2022 7:05 am 20/05/2027 mikei@acterys.anr
CUBES LOADS & (&) Every Mon, Wed, Fri at 1am Ree (5] 25/06/2022 1:05 am 25/04/2022 mike@acterys.one
CONMECTIONS & (®) Every Tue, Thu, Sat at 1 am Peacefull Sunset Inc M 11/08/2022 12:10 am 11/04/2022 mike{@acterys.onr
Local
(%) Every Sunday at 2 am Lovem |psum 1 10/08/2022 217 am 10/06/2022 mike{@acterys.onr
LocalDataSource
® Every 14, 21 days of themonth  Tree Surf ) 21/06/2022 7:00 am o8/03/2022 mike(@acterys.onr
at 7 am
{®) Every 1 day of the month Update All [5] 01/08/2022 8:32 am 09/03/2022 mike(@acterys.onr
at 7 am
{0 Once 12/08/2022 at 2 pm Test 123 — 0B/03/2022 mike@actarys.onr
Modaliee Acterys Hub (@ Once 20/01/2022 at 10 am Testh23 (5] 20/01/2022 10:00 am 0v01/2022 mike{@acterys.onr

© 2022 FPAA Softwe o
i 2 » L 20 T {ems per pape 1-40 of 22 tems
Privacy Palicy » Tenms af use

Figure 11.7 - Acterys Hub listing data integration jobs

You can also completely automate the process by setting up scheduled jobs in your required time
interval that ensure that the data in your source systems and Acterys models is always up to date

without any manual intervention.

Next, let’s look at Acterys visuals, which are the actual interface to enable the entry of data into

a table from Power BI. They support an extensive array of different write-back use cases.
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Acterys visuals

Write-back in Acterys is enabled through nine different Power BI custom visuals. The following

table provides an overview of the visuals and their respective planning use case and features:

Visual Key purpose | Features Use cases
Data entry at any level, selective
Multi expand/collapse, “Enter like” Budgeting, forecasting,
ulti-
. . distributions, cell comments, driver-based planning, and
Acterys dimensional . .
: custom calculations, conditional bottom-up or top-down
Matrix data entry . o . . .
. formatting, validation rules, adjustments in financial
and planning . . .
dynamic cell locking, and write- models
back to SQL
. Rich-text formatting, HTML link Adding commentary to
Rich-text or . . .
Acterys list-based embedding, drop-down selection, forecasts, documenting
ist-base
Comments . and integration with the Matrix planning assumptions, and
commenting . . .
visual collecting qualitative inputs
Managing master data
Bulk edit, search/filter, image (products and cost
A Grid and handling, drill through, validations | centers), mass updates to
cterys
. blryEd' form-based | (e.g., by type or choice from list table/dimension records,
able Edit
table editing | items), Unicode support, formatted | administrative data entry,
text editing, and grouping and risk management
classifications
. KPI cards with absolute/relative/ Analyzing plan vs. actual
Variance and . o
Acterys . waterfall variance, drag-to- performance, and adjusting
. forecasting . . .
Variance o forecast, zooming, drill down, small | forecasts dynamically based
visualization . . R
multiples, and write-back on real-time insights
Visual data . . . Interactive scenario
Acterys . Planning via drag/drop in bar, . .
. entry via . . planning, visual target
Visual o column, line charts, locking, totals/ . .
. dragging in . . . setting, and reallocation of
Planning variance display, and drill down .
charts budgets across categories
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Visual Key purpose | Features Use cases
. Rolling forward historical
Scenario and .
Acterys Copy data at any granularity across | data for new budgets, and
model data . . . .
Copy scenarios/models setting baseline versions for
co
Py scenario comparisons
Advanced Custom row/column calcs, rich Financial statement
Acterys financial formatting, data-driven styles, reporting, management
Reporting | reporting per | variance visualization, and row/cell | dashboards, and variance
IBCS comments reporting in board packs
. . . . Planning and managing
Project Task hierarchy display, editing, L
Acterys . project timelines, resource
management | resource assignment, and progress . .
Gantt . . allocations, and tracking
in Power BI tracking . .
project deliverables
Migrating Excel-based
Acterys plans into Power BI,
handling complex custom
SmartXL | pycel-like Dynamic cell-based reporting, . § comp .
. . planning forms that require
(not planning and | formulas, real-time database .
o . . d d cell-based handling and
: ;| reportingin | integration, and master data . .
availablein > P BIg & can’t be realized with a
: ower management
Dynamics & standard matrix/pivot
BPP) format, and editing large
datasets collaboratively

Table 11.1 - Acterys visuals: features and use cases

As a general principle, the Acterys/BPP custom visuals can be added to your report from the Mi-

crosoft App Store. Following that, you can configure the required write-back tables and a variety

of formatting and process options.

The following figure shows three widely used Acterys/BPP visuals (Matrix, Table, and Comment)

that are used as part of a planning form, which includes the main pivot table for data entry, a

status view, and workflow management option:
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Figure 11.8 - Power Bl sample report with Matrix, Comment, and Table visuals

We will cover details on how to configure and use the visuals in an end-to-end case study that

includes the most used visuals in Chapter 12.

Excel add-ins

In addition to options from Power B, both Acterys and Dynamics BPP also include Excel add-ins

with extensive functionalities for write-back and planning:

e  Oneis based on the traditional Visual Studio for Office (VSTO) platform

e Theotherisacloud-deployed Office Add-in that runs in the browser and on Mac platforms,
in addition to Desktop Excel

The Acterys Excel add-in enables users to run planning processes in conjunction with a central
data model directly in their familiar, flexible spreadsheet environment. All Acterys planning fea-
tures, such as top-down, bottom-up data entry, allocations, and so on, are supported in either a
pivot table environment or using smart worksheet formulas. Equally, users can edit dimensions
and tables with all the ease that Excel provides, such as copy/paste, drag and drop, using formu-

las, and so on. This is all governed by the normal Acterys user rights and governance processes.
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Figure 11.9 - Excel add-in sample report

In the previous sections, we covered the elements of the Acterys/BPP ecosystem. In the final section,

I will take you through the necessary options to install the Acterys/BPP setup.

Setting up your sample environment

In this section, I will describe the process from setting up an initial free trial Acterys subscription

thatis the basis for enabling write-back in Power BI and the subsequent case study in Chapter 12.

Provisioning an Acterys trial subscription

Execute the following steps to initiate a trial subscription:

1. Gotohttps://app.acterys.com/onboarding. Complete the form with your details.

2. When asked for a database name, use a simple term without spaces.

3. Complete the rest of the steps until you get to the message that you will receive an ac-
tivation email. Check your email client. Sometimes the email ends up in a spam folder.
Please check there if you don’t receive it within a few minutes. Once you receive the email,

click on the activation link.


https://app.acterys.com/onboarding
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Your tenant will now be provisioned. This will take a few minutes. Once finished, you will receive

an email with your tenant details.

When you log in for the first time, use your initial Acterys admin username and the temporary
password sent to you in the email. This has to be changed subsequently to a password of your

choosing in the next step.
In Acterys, Microsoft Entra ID/Microsoft password requirements apply: passwords must be at

least eight characters, long and include uppercase letters, numbers, and special characters.

Initial configuration

After you have logged in for the first time, you will see the Acterys wizard that takes you through
the setup steps:

Modeller ~ Admin My Subscription ~ 0gs ~ L AP Betterfpa =

GETTING STARTED STEPS Help » Getting Started

© st
|
@ Platform Detals (- Hello Power User welcome on board!
Acterys is an integrated platform for data discovery ol MODELLER
@ Comnections and planning integrated with Power Bl and Excel.
1 Power Bl
@ Source Tables z .
1. Quickest Time To Value i ece
(& Accessthe Model Get started in minutes, with one-click
ERP/Accounting software connectors and easy
(® sesacro integration with all your source systems P
() Cumency Cube 2. Agile Business User Driven Design K
Dramatically reduce build and cycle times with business users able to design and
(&) Finish manage processes and models for reporting, consolidating, planning,
forecasting, etc.
o @ Manage 1P
3. Smart In- And Foresight

Prepared for the future with Al enhanced analytics and planning capabilities
directly integrated into your familiar environment and advanced analytics
solutions on the web, Power Bl and Excel

Privacy Policy - Terms of use

Figure 11.10 - Initial configuration

In the next step of the wizard, key elements of the environment are explained, and you can con-

figure the following:

e  Define safe IP addresses to allow access directly to the Acterys database. A step thatis only
relevant for administrators. Normal access for end users is provided via the Acterys API.

e Link a supported data source to provision end-to-end solutions (data model/Power BI/

Excel reports) available in the Acterys apps.
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e Setapplication parameters for the financial calendars and currency conversion.

GETTING STARTED STEPS

(@) Start

(@) Platform Details
(@) Cannectians

(@) Source Tables
(®) Access the Mods!
(@) sesacFo

i Currency Cube

Firish

#2025 Managility Soltware
Py Pokicy = Terns of ues

) Halp » Getting Started

Setup

SETUR CURRENCY CUNE:

Group Currency

usD >
Currenties

4UD @ FUR @ GRP @ ®
Start Date

11702075 =

Start Month of a Finanrial Year

1 ¥

“ il
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Summary

In this chapter, we introduced the Acterys/Dynamics BPP solutions that add extensive write-back
and planning options to Power BI. We also covered how to set up a trial environment and the

core concepts of the data model used.

In the following chapter, we will cover how to implement a planning environment, from creating

a typical financial budgeting model to finished planning forms in Power BI.

Get This Book’s PDF Version
and Exclusive Extras
[=]
| ™

Scan the QR code (or go to packtpub.com/unlock). Search for this

book by name, confirm the edition, and then follow the steps on

the page.
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0
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Case Study — Planning Model

In this chapter, we will learn how to build a planning form from start to finish. We will initially
look at how to build a write-enabled star schema model in Acterys/Dynamics Business Perfor-
mance Planning (BPP), and following that, we will learn how to design the related planning

entry form in Power BI.
In this chapter, we will cover the following main topics:

e  Creating the planning model

e  Accessing and planning with an Acterys model in Power BI

Technical requirements

To follow the practical examples in this chapter, you’'ll need the following:

e Anactive Acterys or Dynamics BPP license account, either as a trial or full account
e  Thelatest version of the Edge or Chrome web browser

e The sample accounting data file, Accounting Sample Data.xlsx,in the book’s GitHub

repository: https://github.com/PacktPublishing/Power-BI-for-Finance


https://github.com/PacktPublishing/Power-BI-for-Finance
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Creating the planning model

In this section, we cover how to create a custom planning model from scratch in Acterys/Dy-

namics BPP.

In Dynamics BPP, the initial planning model is automatically created for you based on your Dy-
namics data, so this step is not relevant there. To get started, log in to the Acterys Modeller at
https://app.acterys.comusing your Acterys account and open the Acterys Cube Wizard in the

CUBES section on the left side pane:

Admin

Search

DIMENSIONS

9% Acterys Modeller

Create and manage your xP&A models either completely automated (Apps] or as needed in Acterys Hub from nearty any source.

Accountgroup
Accounthame —
7
ActerysActions ¥
Algorithm
Sllocationfctions Dimensions Cubes Cannections Apps

Bezeichnung
BIGDATA _DimAccount

+120

CUBES
CAPEX

cammernt Hub. Dimensions can be and reports (Power BI,
static, logic driven ar Excel).
CurrencyTranslation contain linked columns,
CustomAllocation
Figure 12.1 - Starting the Cube Wizard
Here, you can now point to the sample accounting data file, Accounting Sample Data.x1sx,from

Dimensions define the
structure of your data
miodels {Cubes) in Acterys,
They can be created
manually in the modeller
or you can define
automated dimension
Inads from your

connections in the Acterys

Cubes are (relational star
schema fact) data tables
that contain your
transactions. You can

automate processes from

different sources in the
Acterys Hub

the GitHub repository with the Choose a file button:

Connections are links to
data sources that you
want to wse for buillding
dimensions and cubes
according to your specific
needs,

Are end-to-end solutions
for & particular cloud
platforme.g., ¥ero,
NetSuite, HubSpet, etc.
that include staging tables
{data as is from source
system], Acterys Model
components {Dimensions

and Cubes), business logic
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Modeller Hub Admin v My Subscription

Cube Wizard

Connect Data Source

=l

Existing sources: Selact profile "
New sources:

L) Power Bl P50 server

s Use first row as headar E 4 Accounting Sample Data xlsx

Figure 12.2 - Choosing the data source

After you have clicked on Next, you will see a screen to define your dimensions and cubes that

shows all columns with sample records of your source file:

Admin v My Su

Madeiler / Cube Wizard

Cube Wizard

Set up dimensions

+ M O
Use axisting cuba i Cuba name | Cube name
Type: Type: Type: Type: Type:
lgnore - lgnore - lgnore ~ Ignore - Ignore
Nama: Nama: Mame: Nama: Mame:
Dats AccountCode AcoountClass Months Years

Figure 12.3 - Selecting columns to be used in dimensions
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From here, we can now define the necessary dimensions by selecting the columns we want to use
and assigning the required dimension type. For example, to set up a time hierarchy, we can click
on the top of the first column, Date, and select Time from the Type dialog box. After that, we
can specify the granularity (for budgeting purposes, normally Month) and start and end dates:

Modeller 5 W Admin ~ My Subscription

Medeller / Cube Wizard

Cube Wizard

Set up dimensions
+ B O

Use sxisting cube Cubename | Cubename Create Dimensions

Type: Type: Type: Type: Type:
Ignara e Ignore » Ignara w Ignors w
Name: Name: Name: Nams: Name:
Calandar AscounlCode AccounlClass Months Years
Lxisting time
Granularity:
Month w
Start Data:
2018-01-01

Figure 12.4 - Setting time dimension details

The start and end dates depend on your preferences. Here, we choose just the start and end of
the calendar year with typically a few years ahead, so you have options to enter plan data for

future periods.
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The next dimension to specify is Accounts. With that, it is crucial to have a column with unique
values that identify the account in place. This can be a challenge when you are working with
data from multiple companies that might use, for example, the same account codes. In this case,
you must create a new unique key in the source, such as a combination of company code/name
plus account code. In our case, we already have the concatenated account key in the Accounts.

Account key column. We can scroll there and specify Type as Dimension and specify the name

Account for that dimension:

Modaller Hub Apps v Admin My Subscription v Logs Help +
Modeiler / Cube Wizard
Cube Wizard
. .
Set up dimensions
+ B
Use existing cube Cibe name iube name
[ ——
Type: Type: Type: Type: Type:
Dimension w Ignore w Ignore ~ Ignora w Ienora
Nama; Namea: Name: Nams; Nama:
Acoount Accounts.Name Aocounts.Code Accounts.Class Accounts.BankAcoc
Existing dimension
Demo Company . _
Advartising 400 Frpansa
(AU donAdvertising
Damo Company
Advartising 400 Expanse

(AU O0Advertising

Figure 12.5 - Defining the Account dimension
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This step will create the lowest level of the dimension. To add hierarchies to that dimension, we
have to specify Type as Attribute and the related base column/dimension. For example, we can

add the AccountName on its own without the key information and AccountClass:

Modeller Hub Apps v Admin My Subscription v Logs

Help ~

Modeller / Cube Wizard

Cube Wizard

Set up dimensions

+ B O
Use axisting cube Cuba nama Cube name Create Cuba
O
Type: Typa: Type: Type: Type:
Dimansion w Attribute w Attributa ~ Attribute w lgnora
_— Dimeansion nama: Dimension name: Dimension nama: Nama:
Account R L SRR il SRR had Accounts BankAcoc
Nama: Nama: Nama:
Existing dimansion
AccountName AccountCode AccountClass
Dema Company
. . Advertising 400 Expansa
(AL400Advertising
Demao Company .
. Advertising 400 Expense
{AUa00Advartising

Figure 12.6 - Hierarchies of the Account dimension
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For our model, we add two more dimensions in the same way — Scenario and Organization:

Modeller Hub Apps v

My Subscription

Modelter / Cubse Wirard

Cube Wizard

Set up dimensions

+ B C
Use existing oube Cube name | Cubename Create Cuba
B ]
Type: Type: Type: Type: Type:
Dimension w Ignore ~ Ignora ~ Ignore w Dimension w
Name: Nama: Nama: Nama: Nama:
Organization Accounts.Cash Flow Accounts.Cash [low Gri Accounts1C Soenario
Lxisting dimension

Laisting dimansion

Damao Campany (AL Oparaling Expansa Operaling Cashllow Aclual

Damo Company {Al) Operating Expanse Operaling Cashilow Actual

Figure 12.7 - Organization and Scenario dimension definition

The final step is to select the column that contains the actual data. In this case, we will use the
transaction balance in the NetAmount_GC column:

Modeller Hub

subscription

Modeller  Cobe Wizard

Cube Wizard

Set up dimensions

Usze axisting cuba Cube nama Cuk

O
Type: Type: Type: Type: Type:
- Ignore - Value = Ignore ~ Ignore w Ignere
Name: Name: Name: Name: Mame:
t_LC GrossAmt_LO NetAmount GG GrossAmt_GC JiD Acooun

Figure 12.8 - Specification of the Value column
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To create the model, we just have to specify its name (for example, Planning) and click on the

Create Cube button:

Modeller Hub Apps ~ Admin ~ My Subscription

Maodeller / Cube Wizard

Cube Wizard

Set up dimensions

Usa sxisting cubsa Cuba name

L]
Type: Typs: Typa: Type: Type:

o3 Tgnors ~ Valus ~ IEnora ~ Tgnare ~ IEnore

Figure 12.9 - Setting the Cube name

After this, Acterys will automatically create a star schema data model with a transaction table

that contains all transactions in the import file and the related dimension tables.

Accessing and planning with an Acterys model in
Power Bl

Now that we have our model, we just need to connect to it from Power BI and configure the re-

quired Acterys custom visuals:

1. Open Power BI Desktop, create a new report, and choose Get Data. This will present the

following screen:



Chapter 12 225

X
Get Data
5QL Server database
Al 4
SQL Server Analysis Services database
Database
MySQL database
Azure
PostgreSQL database

B Azure SOL database
) Azure Synapse Analytics SOL
3 Azure Database for PostgreSQL

# WongoDB Atlas SQL (Beta)

Certified Connectors. Template Apps Cancel

Figure 12.10 - Choosing the Azure SQL data source

2. Add anew Azure/SQL Server data source by specifying your Acterys database details:

SQL Server database

Server ()
acterys.database.windows.net

Database (optional)

AP_YouDatabaseName

Data Connectivity mode (©
) Import
@ DirectQuery

| Advanced options

Figure 12.11 - Setting Database details
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Fill the respective fields with the following details:

e Servername:acterys.database.windows.net (thisis the default, but that could

be different if you are using a dedicated regional data center or your own)
e Database name: Your Acterys database name starting with AP_

e  Connectivity mode: Make sure DirectQuery is selected

3. Login with your Acterys user with admin rights and password. Make sure the machine
IP where you are logging on from is on the Safe List in Acterys (to add your IP, use Safe IP
in the Acterys Modeller Admin menu and click on the Add New IP button).

4. Following that, you will see a dialog box with the tables in your Acterys Azure SQL database
that contain the transaction/cube tables with the OLAP . CUBE_ prefix and _WB (write-back)
suffix, as well as the dimension tables with the OLAP. prefix. All tables will use the schema
Online Analytical Processing (OLAP).

Here, you can now select the OLAP.Planning_WB cube table that we have just created and click
on the Select Related Tables button at the bottom of the dialog box. This will automatically add

all the dimensions for this cube.

o x
Navigator
£ OLAP.CUBE_Planning_WB B
Display Options ~ [z Account Organization Scenario Calendar TEXT_VAL  Amount oL
4 [ acterys.databasewindows.net: AP_pbifinance [32] o : 1 : 20150812 noit 4130598
[ OLAPAW_CUBE Flanning 1 1 1| 20190813 nuil 105
1 1 1| 20190815 nuit 2189
[ OLAPVW _CUBE_Planning_NAMES
1 1 1| 20190817 nuit -1775.9
™ sysdatabase_firewall_rules ; f i 20190815 ol 552
[ myobETL LOG 1 1 1| 20100821 nuit -148.5
[ netsuite ETL_LOG 1 1 1| 20190822 nuil 21855
M OLAPAccount 1 1 1| 20190827 nuil -50
1 1 1| 20190829 nuit -5193
[ OLAP.Acterys_Scripts
1 1 1| 20190831 nuit 185
Bl OLAPActerys Sources 1 1 1 20150901 null 2565
[ OLAP.Calendar 1 1 1| 2010095 nuil 1155
& [ OLAP.CUBE_Planning_WB 1 1 1 20190903 nuil -13.2
[ OLAP.CUBES 1 1 1 20150812 nuil 470.35
) 1 1 1| 20190013 nuit -105
[E] OLAP.Cubes_Dimensions
1 1 1| 20190914 nuit 45
[ OLAP.Dimensians 1 1 1 20190917 nuil -1650
E OLAP.Instalink_Cube_Profiles 1 1 1 20190919 ool 395
[ OLAP.LinkColumn 1 1 1| 20190922 null 2200
A OLAP.LOG 1 1 1 20180526 nult -5183
1 1 1| 20190929 i -275
[ OLAP.OLAP parameters o
1 1 1 20191004 nuil -15.98
= z
B @ OLAROrganization o 1 1 1 20191009 nuil 112Y
[ OLAPScenaric < >
[ ]

Figure 12.12 - Choosing the cube and related dimensions
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Here, we also see the structure of the Acterys write-back table — it contains a column for all di-
mensions that connect to the dimension table via the ID of the respective element (for example,

ID 1 for the Demo Company (AU) organization). It also contains two value columns for amount
and comment (TXT_VAL).

This is all we need. We can now load these tables using the Load button.

Adding planning visuals in Power Bl

In the previous section, we added the Acterys Microsoft SQL Server database to the Power BI se-
mantic model. To use it with the write-back and planning features, we have to add the required
Power BI visuals (which are not part of the default Power BI configuration and were described
in Chapter 11), either in the Acterys or the Dynamics BPP version. All of these can be added by

clicking on the three dots in the Visualizations pane in Power Bl and choosing Get more visuals:

Visualizations » Data P
Build visual | =
— »! Search
N
=
~ » B OLAP Account

_E |.E|.H E E][I] E “lﬁ zg OLAP Calendar
; CGLAP CUBE Planning ...
E g % % Lfél \E > B OLAP Organization
@ e,a Qa 4 e > E OLAP Scenario
tw EHE R
Py E=E[1H @
|ﬁ| E;'=—| E @ 7 IHIGet maore uisualsl

Values Import a visual from a file

Add data fields here Reinaie s i

Drill through )
Restore default visuals

Cross-report (o)

Keep all filters

Add drill-through fields here

Figure 12.13 - Adding Acterys Visuals
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Depending on whether you are using Acterys or Dynamics BPP, we have to select the respective
versions:

If using Acterys visuals: In the following dialog box, type Acterys and select the required
visual from the list shown. In the following examples, we will be using Table Edit, Matrix,

and Copy:

Power Bl visuals

i o il e e g M et L i s e il 1 ik T

Sert by Fopularity

(T By chcking i
i frec

Allisusls  Organizatonal visals  AppSource visuals

Explare all available visuals to magnity your business insights  Learmn mars

Filter by | Al
ui a el fu a
Acterg Tabils Felit Aclerys Ganil Bty Maein Vit Ailergs Commmienls Aiderys Vatfan e
anegitey Hanagiity Meragiiti sanagiry heanagitty
R i s s ik et s s Tl dededed i n et il kA
i a3 i il 3
Actengs Matrix Wit Acterys Matrix Plan.. Acterye Visual Plan... acterystableadit-ad
Maragiity Mansgrliy Mansgiity
Faakkn FEEENT

Figure 12.14 - Adding Acterys visuals
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e If using Dynamics BPP: In the following dialog box, type Dynamics 365 and select the
required visual from the list:

Power Bl visuals

(T By clicking Ak’ nocior Diomnicad Sample’ and dowmnicading a visal you pgves bo tha prowdsr's Senmes and CandBioes ard Frivacy Folbcy an the wiusl's page and agree Microsolt can share your sccount detsili 10 prowder for
thask transacticnst purposes. Use of Microsalt's AppSouwre is subject 5o the Morasa Cemmiueial Markatplace Temy and Trivocy Statament

Allvisuals  Evganizational visials  AppSource visuals

£ Dymamics 365

Ewplore all available visuals to ragnify your business insights  Leam mere

Fiter by | A w Sart by Popularity
e —

N N | £ O ©

Pawer Automate Pr.. 8 Power Automate

Variance - Dynamic... Copy - Dynamics 3. Camment - Dynarmn..
Micresott Dynbesics 355 Micsisoft Dy

Whcrasatt Dyiviesacs 355 Miicech Dy 365 Mhcrosalt Dysasrics 365

C e B =

Reporting - Dynam.., Fraphical planning .. Table edit - Dynami Matrix planning - D.

Micromadt Dynamics 365 Mictoasft Cynamics 365 oot Dynemics 365 Micrmsoét Dynamics 365

Figure 12.15 - Adding Dynamics BPP visuals

Acterys/Dynamics BPP Table Edit

From the Power BI visuals section, we can now add the Table Edit visual by entering the search
term Table Edit and choosing Acterys or Dynamics BPP Table Edit. This Power BI custom
visual allows you to edit any table in your Acterys/Dynamics BPP model. These could either be
native dimension tables associated with a cube or any tables that can be linked to Acterys in the

supported sources (for example, SQL Server, Power BI — that is, any of the 600+ connectors that
Power BI supports — OneDrive, and so on).
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To configure the visual with Active Directory (AD) authentication, we need to specify PBI AD
Auth in the visual properties:

’ L Search }

Visual General

“ API Details

API Base URL

[ https://app.acterys.com:9 ]

Database Name

| |

Table Name

| |

Auth Type

\ PBI AD Auth v]

O Reset to default
> Toolbar Actions

> Visual Ul

Figure 12.16 - Specifying the authentication type (Acterys)

As of the writing of this book, AD authentication is only supported on the Power Bl service. This

means you will have to publish your desktop file to the service or start the new report directly

on the Power BI service.

This is the only configuration necessary in Table Edit. We now have the option to edit any of the
dimensions in our planning model in the visual. For example, we can add a new scenario in the
scenario dimension, which enables us to plan for variations and simulate different assumptions
in all of the other Acterys/BPP visuals.
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To add a new scenario, we just select the Scenario dimension in the drop-down box of the visual

and then add a new record with Plan in the Name column:

Chapter 12 Fiannng Case Stury o, Gk

Bedngiew  Mokilelwot  Tioen omemedel ® E &5 @ 0B & =

]
= Filters v * Visyalizations * Data >
Format vigal

B DATOHULRCATE & mmnTLTIRE O 9 O Search

et ! Visual - Genara

» Towbar fictions

2 date ies here
® APl Cetnls
A
Flece an this page AP fsze UL
o | i
i ekl data ke e
el Hltzryan 2l pages
m #3d date s hers
merdnga = Rezet tn detalt
S T} w !
"

3 Vel LY

e
O
i

Figure 12.17 - Adding a new record

Acterys/Dynamics BPP Matrix

Acterys/Dynamics BPP Matrix enables editing records and supports the most widely used scenario
of row-column (matrix)-based planning forms. To get started, we can again add it from AppSource
to our Power Bl report. As before, we have to configure AD authentication in the visual properties.
In addition, we need to specify other details — at a minimum, the row and column attributes, as
well as the values in their intersection, that our new planning form should use. Let’s assume a
typical case for financial planning with a hierarchy of sales and expenses accounts on the rows and
a time hierarchy in the columns, where users can plan by either detail account, account classes,

as well as enter monthly and yearly assumptions.

For this purpose, we just need to drag the relevant attributes of our model to the respective row/
column section of the visual. In addition, we can set filters in the Power BI Filters pane for the
Revenue and Expense account classes to limit displayed accounts to income statement/PL items

and select a specific scenario (Actual) and company (Demo Company (AU)):
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r Filters =W Viswalizations »

Bulkd yisual

e s00m 0 a G 0 . P

2 o armT -amoan o a 3 a a T

= - n S of Ak

Figure 12.18 - Report configuration

In that layout, we can now see the actual data from the file we imported for the selected filters
actual and Demo Company (AU). We could even change that data, as we haven’t set a security
rule to prevent entries on Actual, which normally should be in place. This is just a simple rule
in the Acterys Modeller that prevents that. Let’s do that quickly in the Admin menu by selecting

Manage Access Rights, as shown:

@ﬂgggﬁ‘ﬁ' Madeller Hub Apps v Admin ~ My Subscription v

Q % Acte BREENSEUEECRELE

Safe IP

an Create and m r completely auton

Linked Columns

Manage Access Rights

Figure 12.19 - Setting access rights
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Here, we now have the option to define a rule for a specific model (cube) or all models that use
a dimension. For our requirement, it’s useful to have this apply to every model, despite us only
having one, as it is unlikely that we want to allow users to change actuals anywhere. So, we can

add a new dimension rule by using the Add Rule button.

In the drop-down boxes, we select Dimension and the restriction that all users can only read the

Actual scenario. This prevents anyone from changing actual data in any context.

Now that our model is secured, we can go back to Power BI and try out the planning options.
Acterys, in general, allows users to enter and change plans on any level of the model. This means
you can change any detail transaction, or in other words, an intersection of a single base level

element (no aggregation of other elements) in all dimensions.

For example, we could switch the scenario now to the Plan scenario we have added with Table

Edit and enter values:

& [0 &
!
L §

@ i@ {8

GLAP Calentiviar | DLAR Cdeneavice Montn

AP AcconbAcru Tl CuaP At Attt |

* RENENLE Toal

=]

Figure 12.20 - Entering data

The entry of 100 on the Account|Account Name: Sales, Calendar|Year_Month: 2018 01, Sce-
nario: Plan, and Organization: Demo Company (AU) base level elements will write one record

in the cube database that contains the ID of the elements and the 100 in the Amount column.
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In this fashion, we can now enter data in any intersection, for example, 50 on Interest Income.
When we hit Save after that and then Refresh, we can see the new total for REVENUE of 150.
What Acterys allows us now is to also change that total. Either just overwrite it with a specific new

amount or use one of the special Acterys options that are available with a right click or a prefix:

D File ~ 1= Export ~ |# Share ﬁ Chat in Teams Q Get insights E% Subscribe to report / Edit

Planning Form

£ Refresh Multiselect M@ save

OLAP Scenari = OLAP Organiz

OLAP CalendaYear | OLAP

b | 2018

OLAP Account:AccountClass l OLAP Account:AccountName ] 201801 201802 2018 ¢(

* Expense 0 0 0
» REVENUE o | B comment
Grand Total o | O Paste

+ Add

% Relative Increase
% Relative Decrease
#' Fill Right

ol Like

Figure 12.21 - Data entry/planning options

If we choose % Relative Increase, we can just enter 10% and see the new total of 165. The same can
also be achieved if we enter 10% without using the right-click menu. After we save and refresh, we
can see that the amounts for the children (Sales of 110 and Interest Income of 55) of REVENUE
were proportionally adjusted to satisfy the change in the total.

Often, it can be convenient to be able to enter a value in the aggregate column total. We can eas-
ily do this by collapsing the year and entering an amount for the total year. For example, 1000
entered in the collapsed 2018 and Intercompany Revenue will automatically spread the 1,000

over the 12 months:
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Figure 12.22 - Entry distributed to base level months

Acterys Copy

Starting from scratch is often not the best option. For that reason, Acterys offers another visual to

facilitate data transfers — for example, copying the actuals from the previous year to the plan for
the new plan year. This visual is called Acterys/BPP Copy. The respective versions are also available

in the Microsoft AppSource marketplace and can be easily downloaded from the Downloads area
in the Acterys Modeller:

N:,TrER\:E Modelier Hub Apps v Admin ~ My Subscription Logs Help ~

g o
Search a %% Acterys Modeller Getting Started
Create and manage your xP&A models either complately automated (Ap Acterys Wiki
DIMENSIONS &

Account Downloads

Figure 12.23 - Downloads in Acterys Modeller
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Once downloaded, just add the visual to your Power BI report with the planning form (the title

for the Copy visual was changed to Data Management from the default title):

Seandt To (1 1158 . 3 (] ] a 0 (8]

Data Maragement

Figure 12.24 - Copy visual added to report

Copying is applied to either all models or a specific one. In our case, we only have the Planning
cube, so we can select that. Following that, we can specify the dimensions that we want to use
for the copy process. In our case, we want to copy the Actuals from the year 2019 to the Plan

scenario for the year 2020. To do that, we can click on the plus symbol, add the conditions, and

then click on Copy:
Data Management L= o8
Planning - v Select & Reset O Copy
+]10
Dimension Column Name From To
Calendar Year 2019 2020 Edit Delete
Scenario Name Actual Plan Edit Delete

Figure 12.25 - Adding Copy parameters
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Now, when we refresh the Matrix visual at the top, we can see the new populated scenario:
Planning Form

& pefresn W Cdil | B L s B/ S ©]

DLAF Scenai | OLAF Drganiz ]

OLAT Calendavear | OLAF Calendarvear Month T

OLAR e oLAR cunthluine: ] L *ENE rEMD b e ) *anEz ra02z b2 Grand Totad
¥ ROVINUL Q 1130 o 53504 o o a a | 54734
¥ Cxpenia 2 Q2 ] ~G1500 o o a a <61580
cirand Iotal | a 1150 ! o -TH96 o a a | a -6BAE

Figure 12.26 - Values were copied to the destination

With that, we now have all the powerful planning functionalities that Acterys offers. For exam-
ple, we can see what a 10% total revenue increase (entering 110% or using the right-click menu)
would do to our bottom line:

Planning Farm

"
[

2wt ([Ral ™ Mudsielect [ Q@
01 AF Seenae AR Organz. &
OLAF Calenda®ar | | GLAP Calendasieas_Monih |
T . v o V. i0RE 20 . ' f e

OLAF Accouatfccointdass | OLAF Accobatfccountiame | o s 2 "m% iids A e 2 rand Tl
*HFVENIIF o 1IN n 0 i 1 n BOD92
* e a 1 o a1 4 1 I [ -B1s80
wirand Intal o 1150 o -263T o a a o 1487

Figure 12.27 - Modifying copied values

We can now also very quickly try some other planning options. For example, the Visual Planning
visual allows us to plan by dragging on a chart. The only thing we need to do for thatis duplicate
our report page and change the type of the visual used from the Matrix visual to the Visual Plan-
ning visual. The latter has to be added to the report if not done already, as explained in Chapter
11. Once we switch, we can change the used fields/attributes to the hierarchy and filters we want,

such as a revenue plan with the option to plan by period, with a drill down to the account detail:

*Planning Farm

<1k
'
II I )
% 2 Y %

Figure 12.28 - Enabling planning in the Visual Planning visual
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With that, the user can now turn on the edit mode with the pencil symbol and drag at the top of
the chart or click on the area above or below to plan. This visual also has the option to plan by
percentage — that is, change the percentage of a column in regard to total and the option to lock

the total so that a change in one column changes all other bars to keep the total fixed.

Summary

In this chapter, we covered an end-to-end sample of how to build a planning system with Power
Bl and Acterys that combines the unparalleled analytics power in Power Bl with the very compre-
hensive planning options in Acterys/Dynamics eXtended Planning and Analytics (xP&A). We
only covered a fraction of the capabilities and some basic scenarios. For more advanced enterprise
planning examples, I recommend the Acterys/Dynamics xP&A knowledge base and many training

videos and case studies on the Acterys YouTube channel: https://www.youtube.com/@Acterys.

In the following chapters, we will do a deep dive into advanced analytics, Al, and machine learning

options with relevant examples for finance use cases.

Get This Book’s PDF Version
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Scan the QR code (or go to packtpub.com/unlock). Search for this
book by name, confirm the edition, and then follow the steps on

the page.
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Advanced Analytics

and Machine Learning

In this chapter, we will cover how advanced analytics techniques that use mathematical meth-
ods to identify strategies, uncover patterns, and predict outcomes can also assist with financial

requirements.

We will begin with some of the standard features in Power BI and then move on to see how we
can extend Power BI's capabilities with even more sophisticated external advanced machine

learning (ML) services.
In this chapter, we will explore the following topics:

e  Advanced analytical methods and their principles
e Implementing AI/ML methods in Power BI

e  AutoML machine learning

Advanced analytical methods and their principles

Before we go into a detailed explanation of how to realize applications in Power BI, we should
understand the major types of advanced analytical methods (often also referred to as data mining)
and the principles involved. This is essential to understand the different options and outcomes

that Power BI can deliver.
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The most relevant are the following:

e Anomaly detection: Anomaly detection is the process of identifying data points that
deviate significantly from the expected state of the data. Anomalies can indicate errors,

fraud, outliers, or rare events that are of interest or concern.

Anomaly detection has a variety of use cases for financial aspects, such as variance analysis,
error detection, and others. Major methods used include z-score and proximity-based

measures.

e  Regression: Regression is a type of predictive modeling used when the target variable is
continuous, meaning it can take on any value within a given range or interval (potentially
an infinite number of possible values). It seeks to establish a relationship between input

features (independent variables) and a continuous outcome (dependent variable).

For instance, a typical financial use case could be to predict future sales based on histor-
ical data. The algorithms involved include linear regression, polynomial regression, and

various ML algorithms such as support vector regression and random forests.

e  Classification: Classification is used when the target variable is categorical, meaning it
falls into one of a limited number of classes or categories. It aims to assign a class label

to input data points based on their features.

For instance, a typical business use case could be fraud detection, where historical trans-
actions classified as regular or fraudulent with relevant attributes (e.g., demographics,
transaction amount, etc.) are used to predict high-risk transactions. The algorithms used
include logistic regression, decision trees, K-nearest neighbors, support vector machines,

and deep neural networks.

Classification methods typically fall into the supervised category, where the analysis is
performed with the objective of a particular outcome, such as the identification of whether

a transaction is fraudulent.

e  Clustering: Another method thatIwould like to cover here is clustering. As opposed to the
previous method, this one is typically non-supervised (i.e., the analyst applies a method

to find “interesting aspects” in the data).
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An example is grouping similar data points together based on their features, without
any predefined class labels, to uncover hidden patterns or structures within the data.
The method is used in customer segmentation for marketing, document categorization,

anomaly detection, and image segmentation, among others.

Algorithms include K-means clustering, hierarchical clustering, DBSCAN, and Gaussian
mixture models (GMMs).

e  Natural language processing (NLP): Finally, thereis also an Al-based method called NLP,
which focuses on enabling computers to understand, interpret, and generate human
language. Its applications include sentiment analysis, chatbots, language translation,
and content summarization. These are typically tasks that are less relevant for financial

applications.

In the next section, we will review the actual implementation of the aforementioned methods

in Power BI.

Implementing Al/ML methods in Power Bl

The first built-in option (as opposed to others that require external services, such as Microsoft

Azure) that I would like to cover is anomaly detection in Power BI.

Anomaly detection

This feature enables us to identify outliers in the built-in line chart visual. We can use our exist-
ing report from Chapter 4 with our accounting data set and see whether interesting data points

are found.

Let’s create a new report page, add the line visual with the months from our Calendar table, and
either the existing actual (ACT) measure or the net amount in group currency (NetAmount_GC)
filtered on the actual scenario from the Transaction table. We also need to filter the Accounts
dimension to a single item, as the totals across different measures wouldn’t render useful results.

In our case, we can, for example, filter on just the Revenue items in the Accounts Class field.
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Once you have set the visual fields, we can click on the Data/Drill menu and select the Find
anomalies button in the ribbon. Following that, we will then see a gray area around our line chart,

as displayed in Figure 13.1. This is the expected range based on the data at hand.

& @ Visalizations % Data
Arabyiies

Figure 13.1 - Visualization of anomalies

With the default settings, no anomalies are detected; had any anomalies been detected, they
would have been marked. Anomaly detection, like many other ML/AI methods, is dependent on

sensitivity settings in the visual.

The default setting for anomalies is a 70% sensitivity. If we increase the sensitivity, the algorithm
is more sensitive to changes in our data. In that case, even a less relevant deviation is marked as
an anomaly. If you decrease the sensitivity, the algorithm is more selective about what it con-

siders an anomaly.
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If we, for example, increase Sensitivity to 80%, we see that an anomaly is found:
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Figure 13.2 - Anomaly details

We can see in Figure 13.2 that Month 10 has a value of around $24k, but the expected value is $22k.
When we click on this outlier, Power BI can provide additional details. In our case, though, no

explanations for this outlier are found.

Based on some practical experience with real datasets, I have to say that the “explanation feature”
at the time of writing (July 2025) is of limited use. With my real datasets, I never received any
explanations apart from a few non-descript error messages. For that reason, my recommenda-
tion is to use other features that support automated analysis —in particular, the CoPilot options

covered in Chapter 14.

Next, I would like to cover a more extensive end-to-end example of how you can use ML features

in Power BI for classification and prediction purposes.

End-to-end classification case study

Let’s look at a dataset that contains demographic details of the individual targeted, as well as
macroeconomic indicators. In addition, the records in the dataset contain campaign outcomes,
such as by what means and how often the person was contacted. The final and most important

detail in the setis the success classifier: was the campaign eventually successful or not?
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Our problem statement is that, based on this data, we need to develop a prediction algorithm
that optimizes who we contact for future campaigns. This objective should also take into account

cost restrictions and profit targets.

The dataset that we are using is based on real data from a Portuguese bank published by the
University of California/Irvine: https://archive.ics.uci.edu/dataset/222/bank+marketing
(Moro, S., Rita, P., and Cortez, P. (2012). Bank Marketing. UCI Machine Learning Repository).

Here, we are using a slightly extended file with additional external market columns available at
https://github.com/akhil12028/Bank-Marketing-data-set-analysis/blob/master/bank-

additional-full.csv.
It contains the following fields:
e  Customer demographic:

e age (numeric)
e  job:Typeofjob (categorical: admin., unknown, unemployed, management, housemaid,

entrepreneur, student, blue-collar, self-employed, retired, technician,

services)

e marital:marital status (categorical: married, divorced, single; here, divorced

means divorced or widowed)
e education (categorical: unknown, secondary, primary, tertiary)
e default: Has creditin default? (binary: yes, no)
e balance: Average yearly balance, in euros (numeric)
e  housing: Has housing loan? (binary: yes, no)
e loan: Has personal loan? (binary: yes, no)

e  contact: Contact communication type (categorical: unknown, telephone, cellular)
e  Previous campaign metrics:

e  day: Last contact day of the month (numeric)
° month: Last contact month of year (categorical: jan, feb, mar, ..., nov, dec)

e duration: Last contact duration, in seconds (numeric)
e  # other attributes:

e  campaign: Number of contacts carried out during this campaign and for this client

(numeric, includes last contact)


https://archive.ics.uci.edu/dataset/222/bank+marketing
https://github.com/akhil12028/Bank-Marketing-data-set-analysis/blob/master/bank-additional-full.csv
https://github.com/akhil12028/Bank-Marketing-data-set-analysis/blob/master/bank-additional-full.csv
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e pdays: Number of days that passed by after the client was last contacted from
a previous campaign (numeric, -1 means client was not previously contacted)

e  previous: Number of contacts performed before this campaign and for this client
(numeric)

e  poutcome: Outcome of the previous marketing campaign (categorical: unknown,

other, failure, success)
e  Macroeconomic/company metrics:

e  Emp.var.rate: Employment variation rate — quarterly indicator (numeric)
e Cons.price.idx: Consumer price index — monthly indicator (numeric)

e  Cons.conf.idx: Consumer confidence index — monthly indicator (numeric)
e  Euribor3m: Euribor 3-month rate — daily indicator (numeric)

e  Nr.employed: number of employees — quarterly indicator (numeric)
e  Output variable (desired target):
e y:Hasthe client subscribed to a term deposit? (binary: yes, no)
The first steps in nearly any ML context are as follows:

1. Getaclear understanding of the data.
2. Clean and restructure data to improve model ML outcomes.

3. Optionally, augment the source with additional relevant details.

The first step is crucial. If there is no clear understanding of the nature of the data, it will be im-

possible to apply an ML approach effectively.

With Power Query, Power BI provides very helpful tools that profile and visualize data in your
dataset columns. This feature is available in either Power BI Desktop or in dataflows in the Power

Bl service. In the next section, we will cover more advanced methods that are available in dataflows.

Data profiling

For the AutoML machine learning features that I will be covering in the next section, we will
require dataflows. As a preparation for that, I will now cover how you can use your data with

that component.

The features that we cover require a Premium per-user (PPU) trial to go through this exercise.

This is currently available free of charge for a limited amount of time.
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Let’s get started:

1.

Log in to your Power BI service account and create a new Premium per-user workspace

from the Workspaces button on the pane on the right:
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Figure 13.3 - Changing the licensing mode

Next, we can open this workspace and create a new dataflow from the vertical pane on

the right:
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Figure 13.4 - Creating a new dataflow
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3. In the next step, we have to add our dataset with the campaign data to the dataflow by
using Add new tables, choosing the Text/CSV type, and uploading the bank-additional-
full.csvfile.

4. Thisbrings us to the Power Query editor for dataflows, which gives us very good insights
into the data profile when column profiles and details are turned on in the Options button
in the ribbon. I also recommend that, as much as possible, you apply the profile to the

entire dataset. Dataflows can typically compute those extremely quickly:

Options M
Global Default editor view
" Data view
I General )
() Schema view
Data load
Steps
Diagnostics Enable query folding indicators
D Show script in step callout
Project — D L )
\J Disable confirmation dialogs when inserting intermediate steps
Data load

Column profile

Regional settings Enable column profile

Show column quality details in data preview
Privacy
Show column value distribution in data preview

Show column profile in details pane

Column profile evaluation

.:- Based on top 1,000 rows

(@ Based on entire data set

Data view

Enable details pane

\;J‘ Display preview contents using a monospaced font

Show whitespace and newline characters

Parameters

| Always allow parameterization in data source and
transformation dialogs

Figure 13.5 - Column profile options
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The profiles shown at the top and for the specific column display comprehensive details such as
minimum, maximum, blanks, and errors:
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Figure 13.6 - Column profiling

Before proceeding with anything else, you should fix the errors or reduce blank and unknown
details as much as possible. It might be necessary to filter out blanks and errors if they can’t be

fixed in the source.

Cleansing and restructuring

Another important step is to categorize data from continuous to categorical. For example, we
have a continuous call duration attribute in our dataset. Itis harder to infer relationships from a
continuous number of minutes than from a category because the number of possible options is

substantially bigger. Power BI gives us great options to do this very easily.
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We can select the duration column and apply the column from example function with either a
right click or a click on the Column from examples button in the Add column ribbon and then
enter a category for the value in the first row. In our case, the duration is 261, which we can clas-
sify into a 250-300 category by just entering that in the first row of the new column. Following
that, we see that Power Bl has automatically determined that we want to apply a categorization
of the values in the duration column in brackets of 50-minute increments and applied that to
the rest of the rows:

4 Add column from examples @

Enter sample values Lo create a new column,

Transform: let rangeSize = 50 offet = 0, inclusive = false, rangelndex = NumberRoundDown{{{duration] - offset) / rangeSize) in

Text.From(rangeindex * rangeSize + offset, "en-US") & *-° & Text.From({rangelndex + 1) * rangeSize + offset - {if inclusive then 1 else 0), “en-US")

m | Ca"ccl |

i B dayof week B2 123 duration o campaign B2 193 pdays 123 previous - Range

® Yalid 100% | @ Valid 100% | ® Valid 100%  * Valid 10036 | ® Valid 100% e
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Figure 13.7 - Adding column from example

With ML models, we also have to be careful about which attributes we can include in the model.

For example, the call duration will not be applicable when we run our model against a new set

of customers that weren’t contacted before, so that detail is not available
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Data augmentation

Often, it is useful to add additional details to the data that are not part of the original source. An
example of this is the macroeconomic details in the file. In our case, they were already added
to the data. Normally, these are likely not part of the original CRM system. With Power BI, you
have the simple option to easily add the metrics/columns to a new table in Power Query. We just
have to ensure that the data has a date granularity that matches our CRM data and merge the

two tables in Power Query.

Advanced data analysis with Power Bl visuals

Once we have finished the data cleansing and preparation, it’s typically helpful to use Power BI
analytics functionalities (in particular, visuals) to get a better understanding of the data beyond

the initial column profiling.
The quickest way to do further analysis is with Power BI Desktop.

One very simple but powerful way to get insights into the data is to use the Power BI Insights

feature, which automatically applies advanced analytics to a Power BI dataset:

1. To get started, we can just publish the Power BI report with a reference to our dataflow
to the Power BI service. Once this is done, you can just select the Get Quick Insights link

from the dialog box:

@ Choose dats source Trnin s ML model with AutohiL

Ehiit Define ML model purpose

ML rask *

|
Dafine ML maded pi 58 o+
® ERR Chase & task biasedd on the type of predictan you wert tre ML model to make

1 St up training data
Binary classification X Wuti-class classification Farecasiing

Firal details % Regression ™

Review and create notebook

Figure 13.8 - Link to display Quick Insights
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2. Following that, you get to a very comprehensive report with interesting findings that

include data structure, anomalies, and others:
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Figure 13.9 - Insights in Power Bl

As with many automated, non-supervised (i.e., they just return what the data contains without
a specific objective as opposed to supervised methods) advanced analytics approaches, there are
irrelevant and trivial results, but also often very helpful findings that are not easily found with

manual Power BI visualization techniques.

Also helpful are the Key Influencer and Decomposition Tree visuals, which we will cover in
more detail in the following sections. Scatter charts with regression lines can also provide further

insight if you are using continuous as opposed to categorical target variables.

Decomposition tree analysis

In the following screenshot, you can see the settings for the decomposition tree. I am adding the
Success supervised variable to the Analyze field and all relevant fields to the Explain by field
of the visual. After that, | navigate in the tree by choosing High value in the navigation option at

the highest value of every level:
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An interesting calculation to add here is the relevance of the navigation point as a proportion of

the total. This can be easily achieved by adding three DAX calculations.

The first calculation summarizes the total number of data points (successful and non-successful).

The count can be done on any field that doesn’t contain blanks — I have used age here:

Number of customers in segment = CALCULATE(count(bank_additional_

full[age]),all(bank_additional_full[Success]))

The second calculation just counts the successful outcomes:

Successful = CALCULATE(count(bank_additional_ full[age]),bank_additional_

full[Success]="yes")

And finally, the third one calculates just the share of the two segments:

Share of segment % = DIVIDE([Successful],[Number of customers in segment])
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Now, we can add the three DAX calculations to the visual Tooltips field, which gives you an

overview when you hover over a node in the tree:
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Figure 13.11 - Decomposition tree analysis

Decomposition is an effective option to get a better understanding of the structure of your data.
In the next section, we will cover how we can determine drivers for particular outcomes with

key influencer analysis.

Key influencer analysis

Even more advanced insights are provided with the Key Influencer visual. The configuration is
the same as Decomposition Tree, so we can just take a copy of that and change the visualization
to Key Influencer. Following that, we get an overview of key drivers in the dataset that determine

the Success outcome. This is provided as single attributes and segments:
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Figure 13.12 - Identified key influencers

We have now covered an end-to-end example of an unsupervised (without a particular objective)

ML application in Power BI. In the next section, we’ll look at a supervised method.

AutoML machine learning

Now that we have a better overview of the data, we can move to the more advanced ML capa-
bilities in Power BI: AutoML in the Power BI service. AutoML is an approach that automatically
applies a combination of ML algorithms and methods optimized for the user’s particular dataset

and problem case at hand.

Important!

During the publishing process of this book, Microsoft announced that the AutoML
\E/\/ technology used in this section will be replaced with a new, scalable AutoML solution
in Microsoft Fabric. However, this was not available at the deadline for this book.
My assumption (I tried unsuccessfully to confirm with the Microsoft team) is that

the process will be very similar to the one that I cover in this section.



Chapter 13 255

As opposed to the previous unsupervised methods, such as key influencer analysis and anomaly
detection, this time, we have a particular problem statement that we want to address. Based on
the learnings in our dataflow training dataset with our campaign details, we want to optimize out-
comes for future campaigns by identifying criteria for customers who are most likely to purchase
the service promoted in the campaign. In summary, our objective is to maximize the campaign

profitability, taking into account the available budget for marketing spend.

Setting up the Power Bl AutoML

As mentioned initially, you will require a Premium capacity or trial. Let’s log back in to our Power

BI service workspace:

1. Open the dataflow. Here, we can initiate the AutoML features by clicking the brain icon:

) _ : EP Edit tables E addtables |~ | X Close
Ay Tables  Machine leaming models
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Figure 13.13 - Initiating AutoML

2. Following that, we navigate through a wizard to set up the model. The first step is to
specify the (supervised) variable that we want to predict. In our case, this is the Success

column that defines whether the campaign was successful or not:
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Marketing Campaign Q, Search -
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Figure 13.14 - Selecting the Outcome column

3. Next, we select the type of prediction that we want to use. Because our Success column

contains only two options — successful (yes) or not (no) — we choose Binary Prediction

© O

Selact & column to predict Chooze a model Select data to study

here:

Choose a model

Classification Regression

Binary Prediction
) 0@

ples Includ
the

General Classification

Distinguizh between three stimate a numeric value
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Figure 13.15 - Selecting the Classification type
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4. Inthe following step, we define the success criteria —in our case, yes:

3, Search

© O

Select a column to predict Choose a model Select data to study

Choose a model

You've chosen a Prediction model. This model learns from your data to predict whether or not an oulcome
will be achieved. Mot what you're looking Tor? Select a different maodel

Choose a target outcome

Friler or select the Success outcome Lhat you're most interested in,

/@

Binary Prediction

Predict whether ar nol an L . .
outcome will be achieved. How should we label predictions in the model training report?

Match label

Enter the text you want to display when our prediction matches your target value,

yes

Mismateh label

Enter the text you want to display when our prediction deesn't match your target value.

Mot yes

Figure 13.16 - Specifying the target variable

5. Next, we can select the columns that we want to utilize. Power BI automatically makes
suggestions and only selects the columns where it detects a correlation. This is based on
a subset of data. The correlation with a single column doesn’t necessarily mean there are
no correlations in combination with other columns, so I recommend using all columns
that could be relevant, but also omitting columns that are either definitely not helpful or

not known in new datasets, such as the campaign duration:
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Figure 13.17 - Specifying columns to include

In the final step, we set the name of our model and the processing time for the training.
My recommendation here is to start with a short duration and see the quality of the model.
Following that, you can gradually increase the time and see whether that improves the

model:
O

Salocta HName and train

Mame and train your model
Model name

l Markating Campaign Optimization

Deseription

Dpticnal)

Training time
Tha langer you tram your medsl, the mare aceurat the results. Train oe 3 shart me if yeu just want to make sure you'va seiected tha right data. Keap in mind, this wan't result i the best madal
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‘What happens next?

WeTl take a statistically significart sample of yaur data ard train the model using S0% of It We'l then test the madel on the
remairing 2% and go cvar the Pradiction accuracy in a rapart. Yau can find the training and test data we usad in your workegace

Figure 13.18 - Model settings
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7. After clicking the Save and train button, the process will run for the selected time, and
following that, we can open the new model training report with the name that you have

set in your workspace:

- —+ Add ML rmde | X Close
Tables |Machine learning models
NAME TYPE ACTIONS LAST TRAINED STATUS
E Marketing Campaign Optimization Erediction o [ 244072023, 121147 prn- Trained

Figure 13.19 - Starting the report

8. After clicking the report icon, we get this report, which shows the outcomes of the Power

BI ML process:
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Figure 13.20 - Predictions with a probability threshold of 0.03

The results with the initial settings do not look very good, as more than 90% are incorrectly
qualified with the default setting of a 0.03 probability threshold. This essentially means that all
records are qualified as the Success criteria, which doesn’t make a lot of sense in our case. If we

change the probability to higher than 50%, we get a more useful outcome for our case:



260 Advanced Analytics and Machine Learning

MODEL
PERFORMANCE

How the model was evaluated Model performance

See top predicters

Predicted yes Predicted Mot yes

2 1 % of records predicted as yes are likely to ac
Actual yes 62 6_00 268_00 Precision
7 1 % of records that are actually y::sare likely to b
Recall

Probability Threshale = 2

Actual Not yes 2.2 ‘I K 5 . ] 3 K 200 0.52
Increase Increase
Recall —O Precision

Figure 13.21 - Predictions with a probability threshold of 0.52

We see that 5,756 (626 + 5130) or 71% are correctly classified. This is not an optimal outcome,
but typical for initial results. Let’s see whether we can improve it. If we increase the processing

capacity to 1 hour, it only changes slightly:

Predicted yes Predicted Not yes @
22% - -
0 aof records predicted as yes are likely to actually be yes
Actual yes 6 'I 4 U 0 2 80 00 Precision
7 00/ of records that are actually ves are likely to be predicted as
o yes
Recall

Probakbility Threshold

Actual Not yes 2.04K 5.30K w0
Increase Increase
Recall ( ) Precision

Figure 13.22 - ML-generated predictions with a 1-hour processing capacity
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From here, we can now also get to interesting commercial insights. As per our initial objective,
we want to optimize campaign outcomes for a given budget. We can immediately do that in
this report by scrolling down and entering our conditions, for example, assuming the following:

e  Atargetdatabase of 5,000 contacts

e  Acostof acquisition (e.g., telemarketing success fee) of $150

e Anexpected profit of $1,000 for a successful sale

We see the suggested probability threshold curve and related profits (maximum campaign profit
of $191,210) in the report:

Cost-Benefit Analysis @

oM
/./"—"\\ Population Size
/ \ a 5000
\
Y =y
1M / \'\ {-/ /
\
\‘ Unit Cast
\" o 150
o 7 ~ )
g /
/ Unit Benefit
!
l,r”l a a0
1M { —
.'" A

nam r Given a population size of 5000, a unit benefit of 1000, and a

unit cost of 150, the maximum profit that can be achieved is
91210.394The minimum probability threshold required for
maximum profit ind the percentage of the population to

oo 12 a4 05 L i .
target at that level is 15.3%.

Prebahility Threshokd
Figure 13.23 - Cost-benefit analysis

To run the actual campaign optimization, you would use the Apply model button at the top of

the report or in the workspace and point to the dataset with the new data:

@ Marketing Campaign Optimization model training report E

This repart summarizes the model performance and training details and enables you find an optimal threshold for defining your business autcoma

Cost-Benefit Analysis @

Figure 13.24 - Applying the ML model
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This will then apply your model to this data, which will generate a new query with scores in your
dataflow. You can now filter this on the TRUE predictions and filter for the desired probability

score, and run a campaign on this subset with expected results, as in the cost-benefit analysis:

0

Figure 13.25 - ML-generated scores

Machine Learning in Power BI: Transitioning to
Microsoft Fabric AutoML

With the deprecation of AutoML in Power BI Dataflows, Microsoft now recommends using the
AutoML capabilities available in Synapse Data Science within Microsoft Fabric. This new ap-
proach offers theoretically greater flexibility, scalability, and control over your machine learning
workflows, along with all the analysis and visualization benefits that Power BI offers. At the time
of finalizing this book, this feature was very immature, and I couldn’t get a working result. I still
want to provide an outline of how to approach the exercise with the new technology and hope

that by the publishing date the issues are addressed.

Business Case
As before, our objective is to optimize future campaign outcomes by identifying customer cri-
teria most likely to purchase the promoted service, while considering budget constraints and

profitability targets. The process remains similar, but the tools and environment have evolved.
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Setting Up Machine Learning in Microsoft Fabric

Here are the prerequisites for setting up machine learning in Microsoft Fabric:

e Access to Microsoft Fabric (Premium capacity or trial license)
e Data must reside in a Fabric Lakehouse storage item. The Fabric Lakehouse enables
management of large volumes of structured and unstructured data in an open, scalable

format (such as Delta Lake). It is a prerequisite for many advanced analytics, machine

learning, and business intelligence workloads in Fabric.

Workflow Overview

We will use Fabric’s data engineering tools to ingest, clean, and transform the campaign data.
Dataflows (now in version 2) can still be used for ETL, but the machine learning model creation

now happens in Fabric’s Synapse Data Science environment.

1. The new AutoML implementation in Fabric requires data to be stored in a Lakehouse
storage type. To do this, create a new Lakehouse by clicking New > Lakehouse in your

Fabric workspace or select an existing one:

s Power Bl Power Bl Finance

[eXe] . '+
&> Power Bl Finance &% €

” -+ New item Bg Newfolder —|Import~ I Migrate

Copilot

Figure 13.26 - Creating a new Fabric item
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2. Select Lakehouse in the following dialog box:

New item B
7 Favorites All items Q. lakeh X
Store data

Organize, query, and store your ingested data in an easily retrievable format.

Lakehouse @

Store big data for cleaning, querying, reporting,
and sharing.

w

Figure 13.27 - Selecting Lakehouse type

3. Create a new Dataflow Gen2 from our data file by uploading our transaction file bank-

additional-full.csv. For that, first select the file type as shown here:

Powar Cuary 2 Search (&l - )
Home  Transloern Sacdet ol Wik Heslpt
3 T > ™. | 2 = = 2 T enplan
HDOo & B I K B O ;
ey vk Rerers e

Marage  Rede Trarstarm | Tovikre  Coaiat

aldaticn moas querse oumase o

Datilicw st [0S T ~

£ Y i [ &

Ads detait dastination Import from Froal Import from 501 Server Im@art fram a Teat/CsY file Import fram dataflows

Get data from anather source —+

Import from a Power Query template

Figure 13.28 - Selecting file type
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Then upload the file:

Get data

Connect to data source

File

Text/CSV

Learn more

4.

Powar Quary ) Draf seedd

Connection settings
Olink to file | @ Upload file ©®

Drag a file here to upload
or

I T Browse... l

Figure 13.29 - Uploading the csv file

Now, the Power Query editor opens for the file:
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Figure 13.30 - New Dataflow (Gen2)
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Here, add the age categorization (By example) by entering an example for the age bracket
(55-60) as described in the previous section:

Power Quary @ Draft sved L search (alt + 0y

Home  Tansform  Add column  View  Help

Queries [1] ¢ [ Asd colemnn trom evamples T — ;
Enitis simple widlies 16 Eroale a new cabamin !
(S i fransform: e rangesiee - 4 offse - 0 inchrsve  fobe, rangetndey i : e s g i | Propeties
ST B T Frethangabichon o 1) * rangasizn v affvet - [1f inchesive than T st 08, e LS Harme
bank-additsnal-hdl 2
| cancel
""" ~ Applied stops.
(1 saurce & &
0%  ®vald 1o | @ ekl 100M e Vil te | @ ekl dw | e B Proreceed . 43 3
e e ™| e | . b penll Ereara e ol o I &l

SEmpy 0% ®Empty.  O% S Emety 0% | @ Empry o SEmply (R Empy 0% 4
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Figure 13.31 - Adding a column from example for age range

5. Then, remove columns that are not relevant, such as “duration”, a variable that is not

known before the event:

(D copy preview data

: 123 duration

LX“J Remove columns

@® Valid
® Error Eﬂ Remove other columns
@

Empty [C1 Duplicate column

II"II | I" " Eﬁ Add column from examples...

Figure 13.32 - Removing unnecessary columns
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6. Click Save & run and load the data into the Lakehouse storage:

Power Query ° Draft saved

Home  Transform  Add column  View Help

B> O B G

Save & Check Recent Get  Recent Enter Manage
run~ |validation runs data~v sourcesv data connections
Dataflow New query Data sources

Figure 13.33 - Loading data into Lakehouse

The source data is now ready to be used in the next step, where we implement the machine
learning process.

Model Training with AutoML

Follow these steps to apply the ML process:

1. Open your Power BI / Fabric Workspace.

2. From the ribbon on the left, either create a new workspace or select an existing one.

3. Inyour Workspace click on New Item at the top:

Power Bl Power Bl Finance

o0 . _‘
e &> Power Bl Finance &% ©
(/) + New item Pg Newfolder -l Import~ T Migrate
Copilot

Figure 13.34 - Loading data into Lakehouse
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Then, select Experiment:

New item X

¥¢ Favorites All items Q. exper X

Analyze and train data

Propose hypotheses, train models, and explore your data to make decisions and predictions.

Experiment -y

Create, run, and track development of multiple
models for validating hypotheses.

w

Figure 13.35 - New Experiment item

4. Choose the new Lakehouse to be used with the experiment:
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Figure 13.36 - Selecting Lakehouse table
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5. Select our model type as Binary classification:

Choose dta seurce Traan an ML madel with AutabL
{ Chiase data Define ML model purpose
Daina i, mcll plapes :I‘tf‘:': tasik based on the type of predicion you want the ML mode! 1o make.
1 Setup training data
! Final detailz - g'f‘ﬁ',.(uamacmu.l . % _MJIn.{I:s:clnisll.l.i..mfiloi p g a F“"‘““";f‘{ L
| Revtew and create notebook

Figure 13.37 - Selecting ML type

After the Review step, the Wizard will generate a Fabric notebook. This interactive workspace
lets you write and execute code in languages such as Python, R, or Scala, often leveraging Apache
Spark, an open-source, distributed computing system designed for fast processing and analysis
of large-scale data analysis including data transformation, machine learning, and real-time ana-
lytics across clusters of computers. Notebooks are designed for data exploration, transformation,
analysis, and machine learning, allowing users to combine code, visualizations, and narrative
textin a single, shareable document. This makes them ideal for advanced analysis, enabling you

to document the process, experiment with different models, and visualize results.

In theory, Fabric AutoML should produce similar outcomes as I have covered in the previous
section with the now deprecated Dataflows approach, but by the time of publication of this book
(November 2025), Iwas not able to get to a usable outcome. The data preparation steps in the note-

book worked, but after that, I only got errors with the Python code generated by Fabric AutoML.

Summary

Power BI’s machine learning capabilities have evolved, with Microsoft Fabric now providing the
recommended platform for automated ML workflows. The transition offers more advanced tools,
scalability, and integration options, ensuring your analytics remain future proof. For users with
advanced needs, Azure Machine Learning remains a powerful option, seamlessly integrated with

Power BI for custom modeling and real-time scoring.

Recommendation: Begin migrating your machine learning workflows to Microsoft Fabric’s Syn-
apse Data Science AutoML. Explore integration with Azure Machine Learning for specialized use

cases and continue leveraging Power BI’s Al visuals for quick, actionable insights and explanations.
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Using LLMs and Copilot in
Power Bl to Improve Financial
Analysis

Since 2020, large language models (LLMs) and Microsoft Copilot (2024) —an Al assistant that
is an optional component in various Microsoft products, including Power BI — have emerged as
powerful tools that add completely new ways to improve efficiency in Power BI model creation
and analysis. Some of these improvements are very relevant to financial use cases. These Al-driven
solutions can streamline report creation, optimize DAX calculations, automate documentation,

and generate valuable business insights.

This chapter explores how LLMs and Copilot can be used in conjunction with Microsoft Power BI
to enhance financial analysis and decision-making. By the end of this chapter, you will understand
how to harness LLMs and Copilot to optimize Power BI workflows, accelerate report generation,
and drive more informed business decisions. The content in this chapter (as of Q2 2025) comes
with a word of warning: this is an extremely fast-changing technological environment where
content can be quickly outdated. So, I recommend using your LLM of choice to validate the con-

tent of this chapter for up-to-date details.
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In this chapter, we’ll cover the following main topics:

e  Understanding LLMs
e  Using Copilot for Power BI
o Differences between other LLMs and Copilot

e  Practical use cases of LLMs in Power BI

Technical requirements

As with all sample content in this book, all related files from examples covered in this chapter
are available in the GitHub repository: https://github.com/PacktPublishing/Power-BI-for-
Finance. Specifically, we will use the Chapter 14 sample file.

To follow the examples in this chapter, you will need an active Copilot for Power BI license.

Understanding LLMs

LLMs are based on advanced machine learning algorithms in the deep learning category. They
are trained on extensive amounts of textual data to generate human-like responses and under-
stand complex queries, typically in the form of a chatbot. These models, such as OpenAI’s GPT-5,
Anthropic’s Claude, and Google’s Gemini, process natural language inputs to perform a variety

of tasks, including summarization, content generation, and analytical reasoning.

LLMs rely on deep learning techniques, specifically transformer architectures, to predict and
generate text-based outputs based on user queries. They can recognize patterns in data, generate
code, automate processes, and provide insights based on pre-existing knowledge. For example,
they can automatically generate an in-depth financial analysis based on financial statements

that are either already available online or provided as an upload by the user.

Most popular LLMs that can be used with Power Bl

While multiple LLMs exist, the most effective ones for use with Power Bl include the following:

¢ Claude (Anthropic): Very strong with coding and particularly relevantin our context with
its ability to generate interactive analysis applications. It is also helpful for summarization
and business report writing.

e  Microsoft Copilot (integrated with OpenAI’s ChatGPT): Ideal for requirements that
involve the entire model (structure and data) in the Power Bl model and the generation

of visuals and reports directly in Power BI.
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¢  Gemini (Google): Strong at pattern recognition and contextualizing business data.

e  ChatGPT (OpenAl): Excellent for DAX generation, report documentation, and natural
language queries.

e Llama (Meta): An open-source alternative useful for customizable business intelligence

solutions.

e DeepSeek: A powerful Al model designed for structured data analysis and reasoning,
making it particularly useful for creating efficient Power BI data models and generating

DAX calculations.

Each of these LLMs has unique strengths that make it suitable for different Power Bl applications.
For example, ChatGPT excels at generating complex DAX formulas and automating report docu-
mentation, making it ideal for users looking to streamline repetitive tasks. Gemini, on the other
hand, is highly effective at identifying patterns within large datasets, helping analysts uncover

trends and anomalies. Claude is particularly useful for writing code and full analytical applications,
summarizing reports, and generating detailed business narratives, which can enhance presen-
tations and decision-making. Meanwhile, Llama’s open-source nature makes it a strong choice

for organizations requiring custom Al-driven solutions tailored to specific Power BI workflows.

Apart from Copilot, the covered LLMs have no direct integration with Power BI; you have to input
your queries (e.g., DAX queries to be reviewed) in the respective chatbot. The only one with a

direct integration in Power BI is Microsoft Copilot, which we will cover in the following section.

Using Copilot for Power Bl

Microsoft Copilotis an Al-powered assistant thatleverages OpenAI’'s LLM capabilities integrated
into Power BI to help users generate reports, create DAX formulas, and gain insights from data
using natural language. By leveraging Copilot, users can quickly configure Power Bl visuals, sum-

marize findings, and even automate repetitive tasks.

To follow these examples, you will need an active Copilot for Power Bl license. Copilotis included
in Microsoft Fabric editions starting with at least F64, which costs approximately $8,400 per
month as of the time of publishing this book (Q2 2025), but it can be used on an hourly basis
for a cost of around $10 per hour. The latter would be my suggestion for this demo. Just create a
capacity in your Azure environment and make sure you only have it active (start and pause when

you use it — otherwise, it will get very expensive!).

Let’s discuss a few examples of Copilot usage for financial analysis.
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Data exploration/analysis assistants

Users can ask Copilot open-ended questions, such as What are relevant questions to analyze in the
context of this model?, and receive typical, useful angles to improve analysis. For example, in our
Chapter 4 Power Bl sample report, we can open the Copilot assistant and start with the following
prompt: what are interesting questions to ask in the context of this model, and

receive the following helpful breakdown:

o Copilot  Previen @

I what are interesting questions to ask in the context of this model I

Here are some interesting questions you can explore in the context of this model:

1. Revenue Analysis

* What is the total revenue for the current year?
* How does the revenue compare to the previous year?
* What are the monthly revenue trends over the past year?

2. Account Performance

* Which accounts have the highest balances?
* How has the performance of different accounts changed over time?
* What is the distribution of account types within the organization?

3. Organizational Overview

* What is the financial status of the organization?
* How does the organization's tax information impact its financial performance?
* What are the key financial metrics for the organization?

4. Transaction Trends

* What are the trends in transactions over the past year?
* How do net and gross amounts compare in local and group currencies?
* What are the peak transaction periods within the year?

5. Budget vs Actuals

* How do the actual amounts compare to the budgeted amounts?
* What are the key variances between budgeted and actual amounts?
* How has the organization performed against its budget over time?

6. Cash Flow Analysis

* What are the key inflows and outflows of cash within the organization?
* How has the cash flow changed over different periods?
* What are the major sources and uses of cash?

7. Scenario Comparison

* How do different financial scenarios compare in terms of outcomes?

* What are the potential impacts of different scenarios on the organization's
performance?

* How can scenario analysis inform decision-making?

3. Calendar Insights

* What are the financial trends based on different calendar periods (e.g.. months,
quarters, years)?

* How does financial performance vary across different time periods?

* What are the key financial insights from the calendar data?

These guestions can help you gain deeper insights into the financial performance and trends
within your organization.

2 helpful? 4P

I this re:

Figure 14.1 - Support with helpful questions for analysis
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Creating completely new reports/visuals
In the Chapter 14 Power Bl sample file,  have included a demo sales model with fictiti sales across
different geographies and sales reps, which is used for some of the following examples on how

Copilot can be used for completely new models:

Filename Type Likely Role

DimDate.csv Csv Date dimension (calendar attributes)
DimProduct.csv CSV Product dimension (product details)
DimSalesMeasures.csv CSvV Measures dimension (KPIs, metrics)
DimSalesReps.csv CSV Sales reps dimension (employee info)
DimScenario.csv CSV Scenario dimension (forecast vs actual)
Sales_Chapter_14.csv CSV Transactions for Sales fact table

Table 14.1 - Sales model tables

These were imported into the Power BI with the Get Data option that we discussed in previous
chapters. We can now test how Copilot can assist with generating reports and provide helpful

insights.

Initially, we can see what reports can be created automatically by entering this promptin Copilot:
create a useful sales dashboard. This creates a very good result with the key requirements
in a sales context (which were automatically detected), such as sales over time, by product, by
sales rep, and by geographic distribution:

“ M) Copilot hem o o B

M s R
LT ET S
mog

| [} soles Dashboard Cuendriom

Tetal Sales

Sum of Amoun
2.94bn

Sabes Tremls Covar Time:

| & VYV N

Dae

Sales by Frestuct Salic by Sales Representanin St by Regics

i » ) P———
IfrFEarigaz e ——— &t
S .

Figure 14.2 - Dashboard generated by Copilot
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The initial results are useful, but it would be better if the user had the option to filter them. We
can test whether the output can be improved by prompting add filter for year, and we see

that the existing results can also be easily adapted:
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[&1 elect all

Tatal Sales FR
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Sales by Region

| wraysca (Light)

Figure 14.3 - Added filter

Now that we have a useful initial dashboard, we can try to see whether Copilot can find insights
by asking:What are the interesting insights?. This now gives us a list of relevant findings
with the interesting additional benefit that we can highlight the visuals related to the finding by

clicking on the number next to the insight:
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Figure 14.4 - Interesting insights and highlighting

Creating financial metrics with DAX

Power BI Copilot can also assist users with generating useful calculations, such as financial metrics,
using DAX. To calculate the gross margin (revenue minus direct costs), for example, a user can
request, Create a DAX measure for Gross Profit Margin, and Copilot generates a helpful
response that is also correct in the context of the model (identifying that standard costs are in

the product dimension, DimProduct):
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To create a DAX calculation for gross margin, you need to have the necessary fields in your se-
mantic model. Typically, gross margin is calculated as follows:

[ \text{Gross Margin} = \frac{\text{Total Sales} - \text{Cost of Goods
Sold (COGS)}}{\text{Total Sales}} ]

From the schema provided, it appears that you have a Total Sales measure butnota Cost of
Goods Sold (COGS) measure. If you have a field that represents the cost of goods sold, you can
use it in the calculation. Assuming you have a COGS field in the Sales table, the DAX formula for

Gross Margin would be as follows:

Gross Margin =

DIVIDE(
SUM(Sales[Amount]) - SUM(Sales[COGS]),
SUM(Sales[Amount])

)

If you do not have a COGS field, you will need to identify the appropriate field that represents the
cost of goods sold in your model. If you have a StandardCost field in the DimProduct table, you

can use it to calculate Gross Margin as follows:

Gross Margin =

DIVIDE(
SUM(Sales[Amount]) - SUMX(Sales, RELATED(DimProduct[StandardCost])),
SUM(Sales[Amount])

)

At the time of writing this book, my tests around generating useful DAX measures without a
specific prompt didn’t produce useful enough results to include in this book. Copilot was also
not able to create the measures directly; the results produced must be copied manually. So, I
suggest you try your own variations of this prompt: Generate useful DAX measures in the

context of this model.

Analyzing financial statements

Copilot can calculate financial metrics (currentratio and quick ratio) and profitability ratios (ROE

and ROA) automatically and generate visual breakdowns over different periods.
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We can test these capabilities with our financial statements (balance sheet, income statement,
and cash flow statement) model from Chapter 4 and enter What are interesting financial
insights in this model? in the Copilot prompt. This gives us a few different options of areas

to analyze, such as Revenue Trends, Budget vs Actual Performance, and so on:

ﬁ Copilot Preview Q/ wee X

Try one of these suggestions:

G Create a new report page
@ suggest content for a new report page
(7) Answer a question about the data

What are interesting financial insights in this
model

OK, here's a suggested outline for your report. Select
any page topic to view details and start creating
pages.

Revenue Trends ~

Explore how revenue changes over time and
identify key growth periods.

‘ + Create H / Edit ‘

Budget vs Actual Performance b4

Profitability Analysis hd

Cash Flow Overview ad
Is this response helpful? & Q

Figure 14.5 - Copilot options
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For example, we can now click on the Create button in the Revenue Trends option and get very

detailed insights:

Explore how revenue changes over time and
identify key growth periods.

Revenue shows significant fluctuations over the
observed periods. In late 2019, revenue was strong,
with values such as $4,600 in August, $17,686 in
September, $13,700 in October, and $17,500.96 in
November. There is a notable gap in revenue data for
much of 2020, with only November showing
$6,305.17.

In 2021, revenue starts lower, with $747.26 in January
and $753.06 in February, but then increases to
$1,494.78 in April and $2,366.08 in July. A substantial
spike occurs in October 2021, where revenue jumps to
$24,644.66, followed by $16,576.18 in November and
$24,069.57 in December. The upward trend continues
into January 2022 with $27,797.72.

Key periods of revenue growth are observed in:

s September to November 2019

e April to July 2021 (steady increase)

e October 2021 to January 2022 (sharp growth,
peaking at $27,797.72)

These periods represent the most significant increases
in revenue over time, with the most dramatic growth

occurring in late 2021 and early 2022 1 .

Is this response helpful? & Q

Figure 14.6 - Revenue trends analysis

The other options also generate in-depth results that would take a qualified analyst substantial

time, even considering the not very realistic character of the demo data.
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Variance analysis and forecasting

Variance analysis to compare actual financial performance to budgets or previous periods is the

second option that Copilot suggests with our data model. This equally returns very useful insights

that definitely outperform the basic methods in Power BI visuals that we reviewed in Chapter 13:

Compare actual financial results to budgeted
figures to assess performance.

O

Actual revenue is below budget, with $156,879.71
actual versus $183,765.68 budgeted. Direct costs are
slightly higher than budgeted, and total expenses are
also above budget ($103,311.54 actual vs $96,475.50
budgeted). Overheads are significantly under budget
($55,595.55 actual vs $76,656.15 budgeted). Notably,
wages and salaries are much higher than budgeted
($40,200.00 actual vs $28,710.00 budgeted), while
some overhead categories such as printing &
stationery and advertising 8 marketing are well below
budget. Overall, the business underperformed on
revenue and overspent on key expense categories, but
managed to keep overheads lower than planned 1 .

Is this response helpful? & Q

Figure 14.7 - Copilot variance analysis results

Cash flow analysis

The third option that we are given is Cash Flow Overview. When we choose Create here, we again

get textual explanations, and in this case, we also get a chart that we can add to our report. At the

bottom, we also have the option to see how Copilot arrived at this and what measures were used:
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Based on the available data, cash flow patterns show significant volatility, with
strong inflows early in the year followed by substantial outflows in later months.
This suggests challenges in maintaining consistent liquidity and operational
efficiency throughout the year.

Sum of NetAmount_GC by Month and Cash Flow Group
Cash Flow Gr... @ (Blank) @Operating Cashflow
$0.1M

soom \__W

o 10

+ Add to page

~ JHow Copilot arrived at this |

Sum af NetAm...

You asked: "Review cash flow patterns to understand liquidity and
operational efficiency."

Data used

D Cash Flow Group
2 Month
2 NetAmount GC

Filters applied (i)

None

To improve results, prep your data for AL

Is this response helpful? 6 Q

Figure 14.8 - Copilot cash flow analysis

In addition, we can also always process our own specific questions, such as Generate a DAX

measure for Free Cash Flow:

° Free Cash Flow DAX measure:

Free Cash Flow = [Operating Cash Flow] - [Capital Expenditures]
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Another area where Copilot can assist that is very relevant for finance professionals is risk man-
agement. For example, it can help identify financial risks in large datasets or anomalies, such as

the following:

e  Sudden spikes in operational expenses
e  Unusual revenue fluctuations compared to historical trends

e Accounts receivable aging trends that indicate potential bad debts

For Power Bl users, Copilot offers the easiest available option to leverage the power of LLMs, but

there are good arguments to review other LLMs, which we will cover in the next section.

Differences between other LLMs and Copilot

To utilize LLMs, Power Bl users can either use one of the generic models (GPT-x, Gemini, DeepSeek,
etc.) or the built-in Microsoft Copilot feature. The latter, though, is only available with high (and

costly, starting in the $10 range per hour) Premium/Fabric tiers.

The following table outlines the key differences:

Feature Copilot LLMs

e  Deeplyintegrated with e  Viachatbot, external APIs,
Microsoft’s ecosystem, or self-hosted models. Can
not just Power BI (Office, only access data provided
Windows, Edge). Combines (copy/paste/model structure
ChatGPT capabilities with upload), which typically
Microsoft’s specific tools only includes non-sensitive
(Power BI Q&A feature set) (companies typically disallow
and services. any upload of sensitive data

e  Contextual awareness of to externally hosted LLMs),

. user data within Microsoft’s structural, model data.
Integration environment. Can create e  Cannot directly manipulate

Power BI reports, pages, and Power BI or other applications.
visuals. e  Standalone solution.

e  Available both as a standalone o Works with any data
assistant and integrated into presented in prompts and
Microsoft products. accessible to the LLM.

e  Works predominantly with
data in the model but can
consider external details in
prompts.
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Feature Copilot LLMs
Direct formula suggestions. Requires external queries for formula
DAX support .
generation.
Power BI/Fabric Premium licensing. | Free or usage-based pricing or
Cost model .
self-hosted options.
L. Limited to Power BI features. Fully customizable for different use
Customization
cases.

Hosted in a Microsoft environment. | Depends on hosting model (cloud vs.
self-hosted).

As described in the previous section, | Specific analysis requirements are

Data security

Contextual

a 1 Copilot automatically provides con-| typically specified by the user, but
nancia

] ] textual financial insights (trend, vari-| these can be generic.

intelligence

ance, and cashflow analysis).

Table 14.2 - Comparison of Copilot and external APIs

In the previous section, we covered LLM concepts and the differences between generic LLMs and

Power BI Copilot. In the next section, we will cover more extensive practical use cases.

Practical use cases of LLMs in Power Bl

You can use an LLM with direct prompts. For example, you can copy and paste a DAX measure in
the prompt and add—Can this DAX measure be improved?—or a more generic question on how
torealize a general requirement with DAX. Another option is to use a Business Intelligence Model

(BIM) file. Let’s see how we can combine these two methods for comprehensive financial analysis.
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Analyzing Power Bl model structures using PBIP and BIM
files

This contains details about the semantic model in human-readable form used in a Power Bl file
(pbix/pbip). This includes tables, columns, DAX measures, queries, and so on, but it does not
contain any data details. Using a BIM file is an approach I would recommend when using Power
BI with general LLMs for use cases that need to take the entire model into account, such as the

following:

e Automating model optimization: LLMs can analyze BIM files to detect inefficient rela-

tionships, unnecessary columns, and performance bottlenecks
e Enhancing documentation: By extracting metadata from a BIM file, an LLM can generate
comprehensive documentation, including table descriptions and measure explanations
e  Refactoring DAX measures: LLMs can suggest optimizations for existing DAX measures

based on the structure stored in a BIM file

e Validating model design: Al-driven analysis of BIM files can highlight missing relation-

ships, redundant tables, or suboptimal indexing

How to generate a BIM file

As of June 2023, BIM files are part of Power BI Project files, known by the . pbip extension, which
were introduced as a preview feature in Power BI Desktop. This new format allows for better
integration with version control systems such as Git, facilitating collaborative development and
continuous integration/continuous deployment (CI/CD) processes. In August 2024, with the
release of Power BI Desktop version 2.132.908.0, . pbip files transitioned from preview to general
availability, enabling all users to utilize this feature without enabling any preview settings. As of
Q1 2025, saving as a PBIP file still needs to be enabled in Preview features under Options. Also,

make sure that Store semantic model using TMDL formatis not enabled, as shown in Figure 14.9:



286 Using LLMs and Copilot in Power BI to Improve Financial Analysis

[

Options
GLOBAL B Use new Google BigQuery connectar implementation  Learn more i
Ditataad Use legacy Snowllake connector implementation  Learn more
Power Gy Edior — Shape map visual Learn more
BirectCiuery Spanish language support for O&A  Learn more
Rschipting — Q&A for live connected Analysis Sarvices databases Learn more
Python seriptin Import your Metrics into your report  Leam more
Securit : — Connect to external semantic models shared with me  Learn more |M
1-’:::: Modern visual tooltips Learn more | Share leedback
REOna hetings B Metrics visual Learn more
Updates On-object interaction  Learn more | Share feedback
Usage Data & Set sensitivity label on exported PDF - Learn more
Diaghostics B Save to OneDrive and SharePoint  Leam more
I P feturs B3 Share to Onelrive and Sharefaint Learn more
i R B Saving Lo OneDrive and SharePoinl uploads the file in the background  Learn maore
Pipoiteitings E Show the new file saving and open experience Learmn more
Copilot (praview) B Enhanced publish dislogs  Learn more
[ ] Publish dialogs suppart falder selection Learn more
CURRENT FILE B Power Bl Project (phip) save oplion  Learn more
Data Load [ ] Store semantic model using TMOL format  Learn more
Regional Settings B Store reporls using enhanced meladata formal (PBIR) Lear more
Privacy — Store PBIX reports using enhanced metadata format (PBIR} Learn more
Aute recovery B Create semantic models in Direct Lake slorage mode from one or more Fabric artifacts  Leam more
Published semantic model settings B New card visual  Leam more
Query reduction B List slicer visual
Report settings B Text slicer visual ”

B Summary with Conilot visual  Learn more

Figure 14.9 - Enabling a BIM file

To use the BIM file, you first have to save your Power BI file in PBIP format using the Save As

dialog in the File menu:
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» Users » mibeat 3 OneDiive - Managility » &

twork

File name: | Chapter 4 Financial Reporting.pbo

e | Power B1 file {*.phix)
Pewes Bl file " phix)

- Hide Folders = Cancel

Figure 14.10 - Saving a Power Bl file as PBIP

This PBIP file format generates two folders: yourfilename.Report and yourfilename.

SemanticModel. The latter contains, among others, the BIM file with the name model.bim:

Documents > | Chapter 4 Financial Reporting bim.SemanticModel

= View ~
MName
M pbi (] I 7 / File folder
B platform /02, PLA Ml File

R cdefinition.pbism

a diagramLi t.json

. model.bim

Figure 14.11 - Using the .bim file with LLMs for structural analysis

The .bim file can now be uploaded into a prompt of the LLM of choice (ChatGPT, Gemini, Llama,

DeepSeek, etc.) with text instructions on what analysis the users require.
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Use cases and prompts for analysis

Examples of use cases and prompts for the LLM could include the following:

Purpose

LLM prompt text

Documenting Power BI models.

Proper documentation is crucial for
collaboration and maintainability. LLMs can

automate the following:

e  Generating explanations of data

relationships

e  Creating data dictionaries for different

tables and columns

e  Providing descriptions of calculated

columns and measures

For example, an LLM can generate a full
report detailing all tables, relationships, and
measures within a Power Bl model for easy

reference.

Create documentation for this Power BI
.bim file

Analyzing and improving the model

Can you recommend relationships
between tables using primary and
foreign keys?

Suggest calculated columns and
financial measures based on
common KPIs, such as Total Sales,
Profit Margin, and Customer
Retention Rate

Identify potential performance
bottlenecks in the model

Identify unnecessary
relationships and fields
What can I do to improve data
refresh efficiency?

Analyzing DAX measures

Can you propose an improvement for DAX
measure Xxyz?
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Purpose LLM prompt text

Generating specific or generic insights Track financial performance across
multiple regions and product
categories

Improving analysis options and questions e What are relevant questions that

. . 5
relevant to the context could improve insights:

° Recommend ways to segment and
analyze data for deeper insight

Generate relevant metrics What metrics can I add that would add

value in the context of this model?

Table 14.3 - LLM sample prompts

In the previous sections, we covered the enormous opportunities of using LLMs in Power Bl in
a financial context. It is important to be aware that LLMs are not 100% reliable and can return
inaccurate results. In the following section, I will juxtapose rewards with risks and associated

mitigation strategies.

Risks and rewards of using LLMs and Copilot for financial
analysis in Power BI

As we have seen, LLMs can generate impressively coherent and contextually relevant content,
butitisimportant to note that they also come with significant risks that users and organizations
must understand. Among the most concerning challenges is the phenomenon of hallucinations:
instances where these models confidently generate information that is factually incorrect or
fabricated. Unlike human errors that often come with visible uncertainty, LLM hallucinations

can be presented very confidently as accurate information, making them particularly dangerous.

The risks of hallucinations are particularly relevant in a financial context, where the accuracy of

information is paramount.

So, the importance of human verification of LLM outputs is absolutely crucial. In the following

overview, we cover the rewards and risks:
e Rewards:

e Increased efficiency: LLMs and Copilot automate repetitive tasks, such as gen-
erating DAX measures, structuring financial reports, and summarizing financial

trends, significantly reducing the time analysts spend on manual work.
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Risks:

Enhanced accuracy: Al-driven insights help reduce errors in financial calculations,

ensuring consistency and adherence to financial standards.

Improved data accessibility: Business users with minimal technical expertise can

leverage Copilot and LLMs to interact with financial data using natural language.

Advanced predictive capabilities: Al-driven forecasting models offer the op-
portunity to incorporate vast external information sources and forecasting logic

alongside internal data.

Data privacy concerns: Using Al tools such as LLMs in relation to sensitive finan-
cial data requires strict security policies to prevent privacy infringement, unau-
thorized data exposure, and potential regulatory violations. One option to address

data exposure risks is using local LLMs without an internet connection. I recom-
mend reviewing tools such as LM Studio and GPT4, which make this very easy to

set up, even for business users without an in-depth IT background.

Dependence on Al accuracy: While LLMs and Copilot provide valuable insights,
they may generate incorrect or misleading information if not properly validated.
Cost implications: Al-powered tools require significant investment, with costs

varying based on usage, licensing, and required infrastructure.

Model transparency issues: Al-generated recommendations may lack full trans-
parency, making it difficult for financial analysts to understand how conclusions

were derived.

Regulatory compliance challenges: Organizations must ensure that Al-driven

financial analysis aligns with legal and compliance requirements.

LLM costs:

GPT-4 (OpenAl API): Some free tiers. Pricing depends on usage tiers, typically
charged per 1,000 tokens.

DeepSeek and Gemini: Available under different licensing models, with Enterprise
plans for larger organizations.

Self-hosted LLMs (Llama, Claude, etc.): May require investment in computing

infrastructure, though open-source options reduce software licensing fees.
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Summary

The integration of LLMs with Power BI has the potential to revolutionize business intelligence
workflows. From automating data model creation to generating powerful DAX formulas and
improving report accessibility, LLMs and Copilot have the potential to provide immense value
to Power BI users, but they have to be very carefully validated, particularly in a financial context,

where accuracy is the priority over everything else.

Still, by leveraging these Al-powered tools, finance professionals can enhance analysis insights

and decision-making and substantially increase process efficiencies.

Concluding your journey with Power Bl for Finance

Congratulations on completing Power BI for Finance! If you've read the chapters, built the exam-
ples, and applied the concepts to your own scenarios, you've accomplished something significant.

Throughout this journey, you built a comprehensive skill set on financial analytics in Power BI:

e  You began by understanding the building blocks of Power BI and how to structure data
models for financial requirements. You learned that data modeling isn’t just a technical
nicety but the foundation of everything else.

e  Youthenimplemented financiallogic through DAX calculations, created interactive finan-
cial statements, and built sophisticated reporting structures that go far beyond traditional
tools. You tackled real-world complexities like multi-currency handling, management
reporting, and advanced planning scenarios.

e  Mostimportantly, you learned to think differently about financial data. Instead of static
spreadsheets that become outdated quickly, you can now create dynamic, interactive re-

ports that update automatically and provide insights with unprecedented speed and detail.

The dynamic Power Bl/Fabric ecosystem

Power BI and Microsoft Fabric are constantly evolving. New features, integrations, and capabilities
are released regularly, and the broader ecosystem—including third-party visuals, integration
tools, and complementary solutions such as Dynamics BPP and Acterys for planning—continues

to expand.

Your learning doesn’t stop here. The principles and patterns you've mastered will remain relevant,
but staying currentis essential. Follow the Power B blog, join community forums, and experiment

with new features as they become available.
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Where to go from here

The skills you’ve developed open many doors. You might focus on becoming the Power Bl expert
in your organization, helping colleagues transition from spreadsheets to modern analytics. Or

you could specialize in areas like planning, forecasting, or advanced analytics.

Whatever direction you choose, you now have the foundation to keep building. Every financial
mode you design, and every insight you uncover will strengthen your expertise. Don’t be afraid

to experiment, try new approaches, and push the boundaries of what’s possible.

Stay connected and share your feedback

Your experience with this book matters, and I would appreciate hearing from you. What worked
well? What challenges did you face? Your feedback helps make future editions better for the
entire finance community. I invite you to connect with me on LinkedIn and share your thoughts,
questions, or success stories. Whether you’ve implemented a solution that transformed your
reporting process, encountered a unique challenge you’d like to discuss, I'm here to listen and

help where I can.
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