s

\\

Income Statement
Semantic Models

Building Enterprise-Grade Income
Statement Models with Power BI

Chris Barber

ApPress:



Income Statement
Semantic Models

Chris Barber

Apress’



Income Statement Semantic Models: Building Enterprise-Grade Income
Statement Models with Power BI

Chris Barber
KINGSTON UPON THAMES, UK

ISBN-13 (pbk): 979-8-8688-0329-1 ISBN-13 (electronic): 979-8-8688-0330-7
https://doi.org/10.1007/979-8-8688-0330-7

Copyright © 2024 by Chris Barber

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or
part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way,
and transmission or information storage and retrieval, electronic adaptation, computer software,
or by similar or dissimilar methodology now known or hereafter developed.

Trademarked names, logos, and images may appear in this book. Rather than use a trademark
symbol with every occurrence of a trademarked name, logo, or image we use the names, logos,
and images only in an editorial fashion and to the benefit of the trademark owner, with no
intention of infringement of the trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms, even if
they are not identified as such, is not to be taken as an expression of opinion as to whether or not
they are subject to proprietary rights.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal
responsibility for any errors or omissions that may be made. The publisher makes no warranty,
express or implied, with respect to the material contained herein.

Managing Director, Apress Media LLC: Welmoed Spahr
Acquisitions Editor: Ryan Byrnes

Development Editor: Laura Berendson

Coordinating Editor: Gryffin Winkler

Cover designed by eStudioCalamar
Cover image by adobe stock photos

Distributed to the book trade worldwide by Apress Media, LLC, 1 New York Plaza, New York, NY
10004, U.S.A. Phone 1-800-SPRINGER, fax (201) 348-4505, e-mail orders-ny@springer-sbm.com,
or visit www.springeronline.com. Apress Media, LLC is a California LLC and the sole member
(owner) is Springer Science + Business Media Finance Inc (SSBM Finance Inc). SSBM Finance
Inc is a Delaware corporation.

For information on translations, please e-mail booktranslations@springernature.com; for reprint,
paperback, or audio rights, please e-mail bookpermissions@springernature.com.

Apress titles may be purchased in bulk for academic, corporate, or promotional use. eBook
versions and licenses are also available for most titles. For more information, reference our Print
and eBook Bulk Sales web page at http://www.apress.com/bulk-sales.

Any source code or other supplementary material referenced by the author in this book is
available to readers on GitHub (https://github.com/Apress). For more detailed information,
please visit https://www.apress.com/gp/services/source-code.

If disposing of this product, please recycle the paper


https://doi.org/10.1007/979-8-8688-0330-7

For Gemma and Sophie



Table of Contents

About the AUthOr .........cccccimvemmissmms s —————— Xv
About the Technical ReVIEWEr .........sccesssessssssssssssassssssssssssssssssssnsansas xvii
Acknowledgments.......cccccuussssssmmssnmmmesssssssssssnsnsssssssssssssssnnsssessssssnnnnns Xix
o - xxi

Part I: Modelling and the Income Statement..........coosveeeeeeeeennnnne 1

Chapter 1: What Is an Income Statement Semantic Model? ................ 3
What Is the Income Statement?..........ccvvvininniccnss s 4
External Income Statement Requirements........ccccocevvvnvnieninnnsnsensennsensensenns 5
Internal Income Statement Requirements.........ccovvvnvnienennsnsniesnnsessensenaens 7
What Is @ Semantic Model? ... 9
An Income Statement Semantic Model As a Navigation Tool ..............cccceeeenne 9

An Income Statement Semantic Model Measures the
ACCOUNTING PrOCESS....ccve vt s s sn e s s 11
11 0] T S 13
Chapter 2: How the Income Statement Is Constructed.........c.ccussueenes 15
Building the Income Statement to Net Income ... 16
Transaction ENtriesS. ..o 18
Adjusting ENtries ..o e 20
QL2 7 1= T 22
ACCOUNT BAIANCES........covreeereeereeereree e 22
Income Statement to Net INCOME........coomreecrrccereeree e 24



TABLE OF CONTENTS

Allocating Net Income to Controlling and Non-controlling Interests............c...... 27
Non-controlling Interest Is Provided by the Finance Team or System........... 28
Maintain Analytical Flexibility by Applying Controlling and
Non-controlling Interests at the Journal Level ...........ccccvvvvrrinvncnnenccnienne, 29

Earnings per Share (EPS).......ccovecrncrnerre et se e seens 31
Numerator: Net INCOME ... 32
Denominator: Weighted Average Shares ...........ccccoovninininnnsnsnsesesessenennns 32
EPS Presentation ..o e sesesessssenenes 33

SUMMANY.....eieeieerere e e e se s e re e e e 33

Chapter 3: Building a Reusable Solution ..........ccccmmmmmnnnnmsssssssssssnnnnns 35

The Sixteen Challenges in Modelling the Income Statement............ccccooveevnenne 36
The Nine Calculation Challenges..........ccovvrrnerereseresesssesesssesssesessesessenens 36
The Four Presentation Challenges...........cuveernererenernsesessesesssessssessnsesessnnens 37
The Three Analytical Challenges.........c.ouorvrernseseresesssesessesesesessssesessesessenens 38

The Power Bl Semantic Model..........coucvnerneneninsennesene s sessesessenens 39
Building a Semantic MOdel...........cccoveernrennennnesesssessese s 39
Data Preparation: Transforming the Trial Balance ............cccccvvvrnrenenesernnne, 40
Data Modelling: Creating Relationships to the Trial Balance.........c.cccocevunee. 42
Calculations: Sum of Trial Balance Value............cccoovvrnvennsennnsernsesesesenennes 43
Querying the Semantic Model Using DAX and MDX .........cccccvvririennneniennenn 43

The Input-Driven APProach .......c.ccocevvvrcnieniennsnse s ens 45

1] 4= 7 47

Chapter 4: Why Model the Income Statement? .........ccccinnneennnrnsssnnnnns 49

Benefits of Modelling the Income Statement.............ccoovrrcrncvniccncccrccee 50
Explain the Income Statement............ccocoovrevrrcrninnrcrr e 50
Improve Decision-Making..........cccoovcnvninnnnnnnnss s 51
Improve Data QUAlit .......cccooeerrcrninrcr e 53



TABLE OF CONTENTS

Gain a Deeper Understanding of Profitability ..........cccccerrvrvnrnieniennsensenens 53
Uncover Insights to Facilitate the Month-End Close Process.........c.ccccvveruene. 53
Why Partially Modelling the Income Statement Is Insufficient.............cccccveuene. 55

Argument 1: Business Intelligence Should Focus on Individual Lines
in the Income Statement Rather Than Reproducing Financial Reports

in Their Entirety, Which Should Be Managed by the Finance System............ 56

Argument 2: Visual Calculations Should Overlay Semantic Model

Calculations to Create the Income Statement ..., 60
SUMMANY.....eieeeeerere e e e r e e s e s re e sr e e 64

Part II: Calculating Account Balances .........cccersssssssssssnsnnnnnnnnnns 67

Chapter 5: Conceptual Account Balance Models...........ccuussmmnmenennnnnas 69
Calculating Account Balances Using the Trial Balance Conceptual Model.......... 70
ACCOUNT BAIANCES.......cceeereereerere e e 71
Journal Entry Conceptual MOEIS ........cccvverennrerienennnensere s ses e ssens 74
Why It Is Important to Work at the Atomic Grain..........cccceeevvvvnrnienienensenienens 75

How Dimensions Are Identified............ccovrninnnnnnsnsssese s 75
Handling Multiple Date DIMENSIONS .......cccoevvrverierenensensere e sesseseseesessessesees 77
Working at the Atomic Grain Increases the Number of ROWS.......c.ccccveveernene 77
Increasing Beyond the Atomic Grain..........ccccvevverernsnsessenssessessesesessessessenns 79
1] 4= 81
Chapter 6: Logical Account Balance Models .........ccuccemrenssnnnnnessssnnnnes 83
The Trial Balance Logical Model...........c.cccviinninnnieninnsnc s 84
An Example Journal Entry Logical Model...........coeerrnennnenrerereerereseseeeenes 87
PrIMAry KBYS ..ot 90
FOr@IgN KBYS....eeeeeeeeeeeriecreree e 91
ALEIDULES (AT) e.eeieeererererere s nnenen 91
Degenerate DImensions (DD).........ccoeecrreererenerenernsesesese s 91
MEASUIES (ME)........coeeeeereecrerereree e sese e se e s se e neenis 93

vii



TABLE OF CONTENTS

AQGregations........ccu e e e 93
Creating a Single Aggregation..........ccevrevvverrrsenenssessessessesessesessesessesessenes 94
Creating Multiple AGQregations .........ccccvvvvverreriesensssensessesssessessessessssessessenes 96
Journal Entry Aggregation Logical ModelS.......c.cccevveririnnnneniensensensenenens 97

31011117 OO 104

Chapter 7: The Trial Balance Semantic Model...........ccccnrnssnnnnnrsssnnns 107

Semantic Model INPULS ..o 108

Power Query Transformations..........c.cueceerenernsesssesessssssssssesssesssesessesesssseseenes 108
Stage 1: Create Shared EXPressions.........couvenernsesensesessssessssssessessssssessnnes 109
Stage 2: Trial Balance Fact Table.........c.cccvvervcrscnnscs e 119
Stage 3: Group Ownership DiIMenSion ... 123
Stage 4: Account DIMENSION.........ccveernemrenseseresersse s s sessssesennes 126
Stage 5: Effective Date Dimension .........c.cucceverernsesensesessssesssesessesesesesennes 130
Stage 6: Measure TaDIE .........cccoceeererernsmrnseserese s 133

Building the Data MOdEL............cccvvrernrinnisernsesnesen s 137
Create RelationShips.........cvcvvennesennsesness e 137
Mark As Date Table........c.covererrerernsine e 140
DAtes SOrt Orer......ccoveeerrrerirreserrese s snnne e 142

DAX ..ottt R np s 143
R3] = IO 1R 144
Step 02: Account Type INAICALOr .......ccccereveverreriere e 144
Step 03: LINE-ITBMS ...occvueveeiercere st re e sa e s sae e saesnes 144

Calculating Line-ltems, Subtotals, and SUDSEtS.........cccvevverevnnensersevienessensennens 145

31011117 OO 146

viii



TABLE OF CONTENTS

Chapter 8: A Journal Entry Semantic Model...........ccosemmrrnssnnnnrsssnnns 147
Semantic Model INPUES ......covccvrecrcccrr e 148
Power Query Transformations..........c.coocoeeerernserrnnenesese s 149

Stage 1: Create Shared EXPressions.........c.cunenmnsnssessnssssssssssennns 149
Stage 2: Journal Entry Fact Tables ... 165
Stage 3: Group Ownership dimension ..o 171
Stage 4: Accounts DiIMENSION........ccvoceererernscrnsererese s 174
Stage 5: Effective Date Dimension ...........ccovevrenerenerescrnsesesesese e 178
Stage 6: Customer DIMENSIoN .........cocvevnernmnnsse s 181
Stage 7: Product Dimension ... 184
Stage 8: Posting Date DImension ... 186
Stage 9: Measure Table ... 190
Building the Data MOdEL............cccvveerrrenernnernsesesese s seenes 193
Create RelationShips.......ccccvvrninnnnini s 193
Mark AS Date TabIe........cocveererenernneresesesre s s s sensenens 193
Date SOt OFder........ccoververeresere s 193
DAX ..ottt bbb 193
STEP 012 SUM . e 194
Step 02: Account Type INAICALOr ........ccccvevevrvniere e 196
Step 03: LINBITEMS ..o s 196
SUMMAIY..c e iteitrierere st e s se s s s a e e s s s saese e e s e s aesae e s e saesae e e e nannaees 197

Part lll: Producing External Income Statement Semantic

MOdeIS .....coviiemrmsiemssssssmnsssssns s sssns s ssnn s s snnn s ssma s s nmnnnnnnnnnnas 199

Chapter 9: The Four Subtotal and Subset Types.......cccusmrrssnnrsssansnas 201
The Four Subtotal and Subset Options..........cccccvvninnincnc e 201
Why Four Options of Subtotal and Subset Are Required..........ccceriervierceniennnn 203
Examples of the Four Subtotal and Subset Options.........cccccvvevivinienseeseriennens 203

ix



TABLE OF CONTENTS

Subtotal Option 1: Net Credit Less Debit .......c.ccocevvvrverievnrnnensensensssensenenns 204
Subtotal Option 2: All Credit Less Debit.........ccccvvvvvvnvniernnnrensenienessensenaens 206
Subtotal Option 3: Net Debit Less Credit .......cccvvvvrrerveriernnensersessensssessenenes 207
Subtotal Option 4: All Debit Less Credit.........covrevnvnieriernnensensessensssessenenes 209
31011117 OO 210
Chapter 10: External Reporting Logical Models .........ccccrrrsssnnnnrsssnnns 213
The External Layout TADIE .........ccovoeereeereerrcre e 214
External Layout Table OVEIVIEW..........ccccveeerrerererenerenerenese s esesnenens 214
Line Name, Income Statement Key, and Is Hidden ...........cccccoverervvnccnene. 217
Income Statement Line Calculations............cccccvivvnvnnninnsnncnnennsensensennn, 217
Income Statement Line Formatting..........ccccoveerecnnsesreescresc e 219
Completing the External Layout Table ..........ccooooereecnnienrercresereneeeeeeene 220
Extending the Trial Balance Logical Model and a Journal Entry
LOGiCal MO L........ccvecerreerrresiree e s 247
Extension 1: Adding the Shares Outstanding Fact Table..........c.cccoeveererennns 248
Extension 2: Creating the Relationship Between Effective Date and
Shares QUESTANAING.........ccooveerrrereneser s 249
Extension 3: Adding the Layout Snowflake Dimension............ccccecevviniennens 250
Extension 4: Adding a Foreign Key to the Account Dimension ...........c.cce.... 252
Extension 5: Creating the Relationship Between Layout and Accounts....... 252
External Reporting Logical Model.............cccovvernvennennnsesnesensse e 254
SUMMAIY.c.ueititrerese s s s e e s s sae e e e s e s aesae e s e s aesae e e e nannnees 255

Chapter 11: External Reporting Semantic Models.........ccuuceeneeisnnnnnn 297

Semantic Model INPUES .......covcerrerierinerserere s sae e ssessesnens 258
Power Query Transformations..........c.cccoveniniennsnsniensnsesse s 259
Stage 1: Create Shared EXPressions..........cucvrveveresereesesessesessesessssesessenenns 259
Stage 2: Shares Qutstanding Fact Table.........c.ccccocvveerrcrnccnncceneccrneen 264



TABLE OF CONTENTS

Stage 3: Layout Dimension TabIe.......c.ccvevvrvreriernnensensesessssessessessssessessesees 266
Stage 4: Account Dimension TaDIE .......c..cccvvvverrernnnsnieness e sesseenes 282
Building the Data Model............cccrrennininrrsrr s 295
Creating Relationships........ccccvverrrrrnirne s 295
SOt HIEIarChy.......ccoeoereerrce sttt 296
DAX Actuals CalCulation ..........ccoceeeerererereeree s 297
Step 04: SUDTOTAIS ..o ————— 299
Step 05: SUDSEL ... ————————— 304
Step 06: Controlling and Non-controlling INterests ..........ccccovevreerervenernnnes 309
Step 07: Weighted Number of Shares..........ccoeerrennienrrescrese e 3N
Step 08: Bespoke Calculations ..........cccoevvvnnnieriennsnsesiess s sessesnes 315
Step 09: DIVIAR ....oovvcererercsire s e e s 315
Step 10: Add Blank ROWS........ccccvevrvniniennsinseness s se s s e sessesnes 320
Step 11: SHOW VAIUBS .....covvcercererecir e 321
Step 12: Combined Calculation..........c.cccvvvnvnininnsnsnssnene e 321
Dynamic FOrmat Strings ........cocorvrrnsenmssnennsesesssses s sessssessssessenes 322
SUMMANY....ctitierrnerisese e nr e 323

Part IV: Producing Internal Income Statement Semantic
1111 [ RN 7.1 |

Chapter 12: Internal Reporting Logical Models..........cccerrmssnnnnnrsssanns 327
The Internal Layout TaDIE .........ccocereirinine e 328
Internal Layout Table OVEIVIEW .........cccoevevivnicnisnsnses e 328
Completing the Internal Layout Table ..........cccoeeerecevnienenescsnse s 334
Extending the External Reporting Logical Models ........c.c.ccovenrencrnscrerenennnnes 360
Extension 1: Adding the Other Non-general Ledger Information
SNapshot FACE TADIE ........ccovecrereereer e 361
Extension 2: Creating the Relationship Between Effective Date and
Other Non-general Ledger Information .............ccovevnnenrencnsscnensenesenenennes 363



TABLE OF CONTENTS

Extension 3: Adding an Additional Foreign Key to the Account

DIMENSION. ...t 364
Extension 4: Creating the Inactive Relationship Between Layout and
ACCOUNT ...t 364
Extension 5: Adding the Layout Version Attribute ........c.ccceeverininnnnieniennens 365
Internal Reporting Logical Model...........ccccoveririnnnnninnn e 367
31011117 OO 368
Chapter 13: Internal Reporting Semantic Models ..........ccvrenrrssnnnns 371
Semantic Model INPULS ..o 372
Power Query Transformations..........c.cueceerenernsesssesessssssssssesssesssesessesesssseseenes 373
Stage 1: Create Shared EXPressions.........couvenernsesensesessssessssssessessssssessnnes 373
Stage 2: Other Non-general Ledger Information ...........ccceevvnvnienivnnienienne, 378
Stage 3: Layout DIMeNSIoN ........ccoeverernsmrensesessesersssesessesesssessssesesssssssssessnnes 381
Stage 4: Accounts Dimension Table........c.cccovvrrnsnnnnnnes e 389
Building the Data MOdEL............cccvvrernrinnisernsesnesen s 395
Creating RelationsShips........cucvveneienennsesnesine e seenes 395
DAX Actuals Calculation.............cccovrrnncnsennsse s 397
Step 08: Bespoke Calculations ..........ccvvevererserierenensensessessssessesessssessesenaes 398
STEP 12: ACTUAIS. ...t 401
SUMMAIY.c.veiteirerere s s e se s e se e e s s s sa e e s e s s saese s e saesaesae e s e saesaessesensesaens 404
Chapter 14: Security and Self-Service Considerations..........ccceussnees 405
Security Considerations..........ccuccerecernsennesrinsere s seens 405
Self-Service ConsSiderations...........cocovreererererenernserere e 407
Consideration 1: What Is Relevant to End USers........c.ccoveeerererrsenerencrnnnes 408
Consideration 2: How the Semantic Model Should Be Organized ............... 409
Consideration 3: How the Semantic Model Can Be Enriched ...................... 410
SUMMANY ...t e s e s e nenssnenns 417

xii



TABLE OF CONTENTS

Chapter 15: Review of the 16 Challenges......c..ucceurrssssnnnsssssssnnssssssnns 419
The Nine Calculation ChalleNGEes ..........ccevcerrrverrienenesern s sesesesseens 419
ChAllENGES T=B.....covrueerreerirerire ettt 419
ChAllENGES 7=9.....coeieereerrr et 421

The Four Presentation Challenges ..........ccovverrnenerenerenscrenesese s 422
Challenges 10—12.......co e 422
Challenge 13: Enabling Multiple Layouts...........ccooeernienriencrescrenscneneenennes 423

The Three Analytical Challenges .........cccvvrmrnserrssesesesersse s sessesesssnens 423
Challenges 14 and 15.......ccccvvrerrenernsesse s seenes 423
Challenge 16: Drilling from Income Statement Lines to Journal Entries.....425
SUMMANY....ctivierrrerirese e r e ne e np e 426
1T 429

xiii



About the Author

Chris Barber is a chartered accountant
(ACMA, CGMA) and Microsoft MVP. He
has trained over 1,000 people on how to
build income statements in Power BI,
delivered several public talks on using the
Microsoft BI stack within finance, and runs
StarSchema.co.uk.

All author proceeds from this book are

being donated to Save the Children.



About the Technical Reviewer

Triparna Ray is a passionate technologist with
over two decades of experience in Microsoft
Business Intelligence.

She is a well-known Power BI consultant in
Microsoft Community specializing in Financial
Reporting.

Triparna has worked as an architect in a

number of Power Bl implementations across
domains and geography.

She is a mentor, trainer, and public speaker and has presented in
various technical conferences.

xvii



Acknowledgments

I have so many people to thank for their contributions that it is impossible
to include everyone. So, thank you to everyone who has played a part,
even if you did not know you were doing so. The data community has been
invaluable with many excellent conferences, user groups, blogs, and other
forms of learning. Any presenters, attendees, and those I have spoken to
at an event or engaged with through other means, you have all made a
significant contribution to the contents of this book.

There are, however, some special mentions I would like to make.

Firstly, to Prathyusha (Prathy) Kamasani who provided the most
welcoming and open environment in which to learn and ask questions.
Without this, I would not have pursued a change in direction within my
career, and this book would never have been written.

I also want to thank Mark Wilcock who has been incredibly supportive.
Mark accelerated my involvement in the data community, and without
him I would not have received my first Microsoft MVP award.

There are many colleagues and former colleagues I must also thank
who provided support or took time to explain the overwhelming process
involved in publishing a book. Special mentions to James Dales, Pragati
Jain, Rishi Sapra, Mihaly Kavasi, Richard Swinbank, and Lee Englestone.
Your help is greatly appreciated.

Finally, a special mention to Triparna Ray (technical reviewer), Ryan
Byrnes (acquisitions editor), Laura Berendson (development editor),
Gryffin Winkler (coordinating editor), Nirmal Selvaraj (production editor),
and all those involved in the publication process. I greatly appreciate all
the hours you have spent reviewing this book and working through the
various examples.

Xix



Preface

For years, I have seen various entities struggle to produce income
statement reports that meet modern analytical demands. A quick internet
search and you will see a wide variety of methodologies from reputable
sources, some which are heavily model focused, others which create a
plethora of calculations, and others which use logic within the visual itself
to perform calculations. This range of options runs in conflict with what
one might intuitively expect if you come from an accounting background;
there is a standardized process of building income statements based on
the trial balance, and outputs are homogenous because they are regulated
by accounting standards such as IAS (International Accounting Standards)
1 Presentation of Financial Statements. This is regardless of whether

the company produces semiconductors or sells advertising revenue.
Therefore, a valid question is why is there such a lack of consensus on the
best way to model income statements?

Part of the reason for the lack of consensus is because the authoritative
source on dimensional modelling (The Data Warehouse Toolkit, Volume 3
by Kimball and Ross) said you should not try to model the entire income
statement (I am paraphrasing, but this is the gist of it). While the reasons
were conclusive at the time of writing, modern demands and the powerful
analytical engines underpinning Microsoft Fabric, Power BI, and Analysis
Services Tabular make it possible to produce income statements in their
entirety. The, albeit lofty, ambition of this book is to drive consensus on
how to achieve this with an approach based on the trial balance that can
be reused across entities.



PREFACE

For a semantic model income statement to be widely accepted, this
book posits two fundamental criteria. Firstly, the semantic model should
be based on the trial balance; the trial balance is the precursory step in
the accounting process prior to producing income statements and is thus
common across entities. By building a solution based on the trial balance,
a base semantic model can be built which can then be customized to the
nuances of each particular entity, that is, the ways in which a particular
entity explains its income statement. Secondly, the semantic model must
adhere to the principles of dimensional modelling as outlined by Kimball
and Ross; these principles are widely accepted, and any solution which is in
violation is unlikely to be widely adopted within the technology community.

Whom This Book Is For

This book has two primary audiences:

1. Technical (i.e., solution architects, Microsoft
Fabric developers, Power BI developers) who are
struggling to produce income statement semantic
models because of the modelling complexities and
knowledge needed of the accounting process

2. Finance (i.e., management accountants) who have
hit the limits of Excel and have started using Power
BI, but are unsure how income statement semantic
models are built

This book covers both finance and technical areas in sufficient depth,
without covering areas which are irrelevant to modelling the income
statement. For instance, a knowledge of complex group structures is
required, but in modelling you do not need to know how to calculate
non-controlling interest as this is an output provided by the finance team
or system.

xxii



PREFACE

If you are coming from a technical background, you may be able to
quickly cover the more technical chapters, being familiar with concepts
such as role-playing dimensions, surrogate keys, and aggregations. In
contrast, you may find you cover the accounting heavy chapters at a slower
pace as these introduce concepts such as the qualitative characteristics
of financial reports, double-entry bookkeeping, and the accounting
process. The reverse is expected to be true of those coming from a finance
background.

Assumptions About You

There is an assumption you are aware of Power BI basics including
knowledge of Power Query, modelling, DAX (Data Analysis eXpressions),
and visualization. This includes a basic understanding of DAX theory

such as filter and row context, how to configure security, and amending
properties using Power BI Desktop such as adding descriptions, creating
folders, and hiding fields. Furthermore, there is an assumption you have a
basic grasp of Excel including familiarity with pivot tables and the ability to
write formulas.

What Is Not Covered

This book does not cover the data engineering required to go from source
systems to semantic model inputs. There are a wide array of ways in
which data can be made available for consumption and many excellent
resources, such as books and blogs on the topic of data engineering. Some
of these resources are technology agnostic and focus on the principles of
data engineering, while others focus on specific technologies.

xxiii



PREFACE

If the data engineering process stores information in delta-parquet, it
can immediately be accessed by a semantic model using direct lake mode.
However, this is not essential, and all examples in this book use import
mode with comma-separated value (CSV) files and thus can be followed
along using the free version of Power BI.

Organization of This Book
Parts

This book is divided into four parts, each of which has a specific learning
objective:

Part 1, “Modelling and the Income Statement”: Learn what
modelling the income statement entails, why it is important, and how
income statements are constructed.

Part 2, “Calculating Account Balances”: Learn how to optimally
calculate account balances using a Star Schema.

Part 3, “Producing External Income Statement Semantic Models”:
Learn how to produce external income statement semantic models which
enable income statements to be analyzed from a range of perspectives and
drilled into to reveal the underlying accounts and journal entries.

Part 4, “Producing Internal Income Statement Semantic Models”:
Learn how to create multiple income statement layouts and further
contextualize financial information by including percentages and
non-financial information. Also, learn about the various security and
self-service considerations and how the semantic modelling approach

overcomes various challenges in producing income statements.

XXiv



PREFACE

Chapters

This book is designed to flow from introductory chapters to more
advanced concepts. Each chapter assumes the content from the previous
chapters has been understood. Once each chapter has been covered,
this book is designed to be used as a refresher when building income
statement solutions.

At a glance, the chapters are as follows:

Chapter 1, “What Is an Income Statement Semantic Model?,”
introduces modelling the income statement, covering the core
components of statutory reporting, such as net income, controlling
interests, non-controlling interests, and earnings per share. It extends
the income statement to include internal requirements, such as adding
percentages and including non-financial information to contextualize
financial information. It also covers two ways of viewing an income
statement semantic model, as a way of navigating financial information
and a way of measuring the accounting process.

Chapter 2, “How the Income Statement Is Constructed,” covers
the accounting process which results in the production of the income
statement to net income. This introduces key accounting concepts such
as double-entry bookkeeping, the accrual method of accounting, the
trial balance, and account balances. Also covered is group accounting
which can result in net income being attributed to controlling and non-
controlling interests. Finally, earnings per share calculations are covered.

Chapter 3, “Building a Reusable Solution,” outlines the sixteen
challenges in modelling the income statement, divided into nine
calculation challenges, four presentational challenges, and three analytical
challenges. It breaks down the semantic model into the three stages of
data preparation, data modelling, and Data Analysis eXpressions (DAX).
It brings the challenges and semantic model process together to highlight
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how a reusable solution based on the trial balance can overcome fourteen
of the challenges; overcoming the remaining two challenges requires
customization from the base solution.

Chapter 4, “Why Model the Income Statement?,” covers the benefits of
modelling the income statement in its entirety, such as helping to explain
the income statement, improve decision-making, improve data quality, gain
a deeper understanding of profitability, and uncover insights to facilitate the
month-end close process. This also addresses the core arguments against
modelling the income statement in its entirety, that (1) business intelligence
should focus on individual lines in the income statement rather than
reproducing financial reports and (2) the visual - as opposed to the semantic
model - should contain the income statement logic.

Chapter 5, “Conceptual Account Balance Models,” explains how to
calculate account balances using a trial balance Star Schema. It introduces
the concept of granularity and increasing the dimensionality of the
solution beyond the base trial balance model.

Chapter 6, “Logical Account Balance Models,” explains how to convert
conceptual models (high-level designs) into logical models (detailed
blueprints). It covers the conversion of the trial balance and journal entry
conceptual models, including introducing data types, keys, degenerate
dimensions, attributes, and measures. Finally, it shows how aggregations
can be used to optimize the account balance calculation.

Chapter 7, “The Trial Balance Semantic Model,” builds a line-item
solution in Power BI based upon trial balances for Tyrell Corp and
Weyland Industries. It covers the core stages in building a semantic model
of Power Query transformations, data modelling, and DAX. Finally, it
shows how the semantic model can be used to re-create external income
statements in Excel.

Chapter 8, “A Journal Entry Semantic Model,” builds a line-item
solution in Power Bl based upon journal entries for StarSchema.co.uk.

It covers the core stages in building a semantic model of Power Query
transformations, data modelling, and DAX.
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Chapter 9, “The Four Subtotal and Subset Types,” explains how
subtotals and subsets can contain a mix of revenue and expense accounts.
Consequently, this leads to four drill-down options: net credit less debit,
net debit less credit, all credit less debit, and all debit less credit. Examples
of all four options are shown exhibiting their different behavior.

Chapter 10, “External Reporting Logical Models,” expands the logical
account balance models (Chapter 6) to produce logical models which
reproduce external reports in their entirety. It introduces, with a worked
example, the layout table which contains the logic surrounding the
presentation of income statements: what lines appear, in which order they
appear, which calculations are performed, and how they are formatted.

Chapter 11, “External Reporting Semantic Models,” extends the trial
balance semantic model (Chapter 7) and the journal entry semantic model
(Chapter 8) to produce external income statements in their entirety. It
covers the core stages in expanding the semantic models of Power Query
transformations, data modelling, DAX, and dynamic format strings.

Chapter 12, “Internal Reporting Logical Models,” expands the
external reporting logical models (Chapter 10) adding additional layouts
and supporting an additional fact table containing information from
departments such as human resources and marketing.

Chapter 13, “Internal Reporting Semantic Models,” extends the external
reporting semantic models (Chapter 11) to contain multiple layouts and
internal metrics. It covers the core stages in expanding the semantic
models of Power Query transformations, data modelling, and DAX.

Chapter 14, “Security and Self-Service Considerations,” covers various
security considerations and ways to make it easier for end users to retrieve
information from the semantic model.

Chapter 15, “Review of the 16 Challenges,” reviews how the approach
to building semantic models outlined in this book overcomes the nine
calculation challenges, the four presentational challenges, and the three
analytical challenges.
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To Get the Most Out of This Book

You will need the latest version of Power BI Desktop downloaded and
installed (Download Power BI Desktop from Official Microsoft Download
Center). All examples used throughout this book have been tested in the
January 2024 release of Power BI Desktop and will work on future versions.
It is also advised to turn off default settings for inferring relationships and
creating private date tables. At the time of writing, “dynamic format strings
for measures” is a preview feature that must be tuned on.

In addition to Power BI Desktop, you will need the latest version of
Tabular Editor (https://github.com/TabularEditor/TabularEditor).

In some chapters, you may need to have Excel and a Power BI Service
account. You can sign up for a Power BI Service as an individual. Read more
here: https://docs.microsoft.com/en-us/power-bi/fundamentals/
service-self-service-signup-for-power-bi?WT.mc_id=5003466.

Turning Off Default Settings for Inferring
Relationships and Private Date Tables and
Enabling Preview Features

To build the solution from scratch, without Power Bl inferring any
relationships or creating any additional hidden tables in the background,
the default settings for relationships and time intelligence are required to
be turned off. At the time of writing, dynamic format string for measures is
a preview feature that should be enabled. All these options can be set in
four steps:
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Step 1: In Power BI Desktop, select File (1).

9
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File Home Insert Modeling View Optimize Help External tools
a © EE® L B fh [A] d%
E?E ] 0 Ic) 4 Lk 74
Get Excel Onelakedata SQL Enter Dataverse Recent Transform F New Text More
datav workbook hubv Server data sourcesv datav visual box visuals v
Clipboard Data Queries Insert Calculations Sensitivity Share.

Figure 1. Select file

Step 2: Select Options and settings (1). Select Options (2).

c l

New Options and settings

Open report
Options
Save @ p o

s .
ave as E{?} Data source settings
Get data

Import
Export

Publish

Options and settings

Get started

Figure 2. Select options
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Step 3: In the pop-up box, under current file select Data Load (1),
then untick Import relationships from data sources on first load (2),
Autodetect new relationships after data is loaded (3), and Auto date/
time (4).

o
Options
GLOBAL Type Detection

Data Load Detect column types and headers for unstructured sources

Power Query Editor i i
Relationships
DirectQuery

o Import relationships from data sources on first load @
scripting
@

Python scripting °
5 Autodetect new relationships after data is loaded ©

ecurity
- Learn more

rivacy

ficomnel Settngs Time intelligence
Updates
o Auto date/time ©  Learn more

Usage Data

Diagnostics
= Background Data
Preview features
Allow data previews to download in the background
Auto recovery

Repoct settings Parallel loading of tables @

CURRENT FILE Maximum number of concurrent jobs Learn more

I Data Load @ Default
Regional Settings One (disable parallel loading)

Custom
Privacy
Auto recovery
Published dataset settings QA

Query reduction ~
© Leammore

Report settings

Figure 3. Data load options
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Step 4: In the pop-up box, under global select Preview features (1),
then tick Dynamic format string for measures (2).

o X
Options
GLOBAL Preview features A
Data Load The following features are a v 1 futs
e Shape map visual Learn more
ower Query Editor
—— Spanish language support for Q&A  Learn more
irectQuery
A Q&A for live connected Analysis Services databases Learn more
scripting
e Connect to external datasets shared with me Learn more | Share feedback
ython scripting
i Moder visual tooltips Learn more | Share feedback
ecurity —
5 Sparklines Learm more
rivacy
Metrics visual Learn more
Regional Settings
U Quick measure Learn more | Share feedback
pdates
Tt Field parameters Learn more
sage Data
5 Enhanced row-level security editor Learn more
iagnostics
o | o P On-object interaction Learn more | Share feedback
review features
a Power Bl Home in Desktop Learn more | Share
uto recovery
o Enable setting sensitivity label on exported PDF Lean
eport settings
Dynamic format string for measures Learn more
CURRENT FILE Save to OneDrive and SharePoint Learn more
Data Load
Regional Settings Power Bl Project (.pbip) save option Lear:
Privacy New card visual Learn more
D eeerveey Button slicer visual
Published dataset settings Model explorer and Calculation group authoring Learn more
ey ke tion DAX query view Lear more
Report settings Summary with Copilot visual Learn more
Improve Q&A with Copilot Learn more &
el o

Figure 4. Preview options

Accessing Tabular Editor from Power Bl Desktop

Power BI Desktop is catered toward basic to intermediate users from a
modelling perspective. While the features available in Power BI Desktop
are increasing, third-party tools are still required to access some of

the more advanced features, and these tools also drastically speed up

development.
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To open Tabular Editor, click External tools (1), then Tabular
Editor (2).

9

File Home Insert Modeling View Optimize Help External tools
&0 €

DAX Tabular

Studio Editor

Extemnal tools

Figure 5. Launch Tabular Editor 2

Resources

You can download the accompanying resources from GitHub at https://
github.com/Apress/Income-Statement-Semantic-Models. This includes
all the CSV and PBIX files. To use the PBIX files, open Power Query, and
in the folder Parameter (1), select Folder (2), then type the path name
where it says TYPE FILE LOCATION (3); this is the location CSV files
have been downloaded to, that is, “C:\Users\Chris.Barber\OneDrive\
Downloads\”

Queries [32] <
Current Value

4 Shared Expressions [15] TYPE FILE LOCATION o

StarSchema co uk Journal Entry

StarSchema co uk Journal Entry Aggregation 1 Manage Parameter I

StarSchema co uk Journal Entry Aggregation 2

AW Y Y N Y N N N N A N N N N N N N

»d @ @

[ Measure
o 4 Parameter [1]
| Folder (TYPE FILE LOCATION) e
Other Queries

Figure 6. Using parameters
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Examples Used

Given financial information is closely guarded, this book uses fictional
examples when analyzing income statements down to accounts and
individual journal entries. There are three examples used throughout
this book:

1. Tyrell Corp
2. Weyland Industries
3. StarSchema.co.uk

The Tyrell Corp and Weyland Industries solutions go down to account
level and are used to create trial balance semantic models in Chapter 7,
whereas the StarSchema.co.uk solution goes down to individual journal
entries in Chapter 8. Chapter 11 builds on any of the three semantic
models, creating external reporting semantic models; these contain the
logic surrounding the presentation of the income statement. Chapter 13
then covers adding a secondary income statement layout for each example
which includes percentages and non-general ledger information, such as
the number of full-time equivalent (FTE) employees.

Conventions Used

e Tables are identified using single quotations: ‘Table,
that is, ‘Account.

e Columns are identified using single quotations
for the table and square brackets for the
column: ‘Table’[Column Name], that is,
‘Account’[Account Name].

e Measures are identified using square brackets without
a table name: [Measure], that is, [Actuals].
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PART |

Modelling and the
Income Statement

In this part, the concept of an income statement semantic model is
introduced. There is an assumption you are aware of Power BI basics
including knowledge of the layers Power Query, data modelling, DAX, and
visualization.

In this part, you will learn what modelling the income statement
entails, how income statements are constructed, the challenges a reusable
solution must overcome, and why it is important to model the income
statement in its entirety.

This part comprises the following chapters:

e Chapter 1, “What Is an Income Statement
Semantic Model?”

e Chapter 2, “How the Income Statement Is Constructed”
e Chapter 3, “Building a Reusable Solution”

o Chapter 4, “Why Model the Income Statement?”



