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”The most common source of error in analysis is not bad logic — it is
data that arrived incorrectly prepared and was never questioned.”
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ABOUT THE SERIES

The Excel for Data Analytics & Business Intelligence Pathway is a
six-volume Core Series designed to take an analyst from the be-
havioural foundations of clean Excel work through the full BI stack
— calculation architecture, data transformation, relational mod-
elling, and visual communication — to the integrative professional
practice that closes the series. The Core Series is complete at six
volumes; it is complemented by a separate two-book Technology
Extensions Collection for readers who wish to pursue advanced
mastery in specific technologies after completing the Core Series.

The series follows a single directional logic. Each volumeowns one
layer of the analytical stack and hands its outputs cleanly to the
volume that follows. No capability is taught in more than one book
as a primary subject. The series may be entered at any volume by a
learner with the appropriate prerequisite skills, but it is designed
to be read in order.

The Six Volumes

Volume 1 — Excel for Analysts: The Analytical Foundation

Subtitle: Data Structuring, Workbook Architecture, and the MO-
210 Foundation for Analytical Work

Establishes Excel not as a spreadsheet tool but as a structured an-
alytical environment. Every feature is taught in the analytical con-
text where it actuallymatters. Learners who complete this volume
do not merely pass the MO-210 benchmark — they think in struc-
tured data, named ranges, and layered workbooks. That mental
model is the prerequisite for every subsequent volume in the se-
ries.
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Certification alignment: Microsoft Office Specialist Excel Asso-
ciate (MO-210) — primary.

Volume 2 — Analytical Formulas & Calculation Architecture

Subtitle: Advanced Logic, Lookup Mastery, Dynamic Arrays, and
the MO-211 Calculation Engine

Builds the calculation engine. Formulas are treated as a profes-
sional craft discipline — not as a list of function syntax to be mem-
orised. The volume covers lookup architecture, logical design, error-
proofing, LET and LAMBDA, and the dynamic array functions that
have fundamentally changed how Excel calculates. This volume
delivers the most analytically powerful formula toolkit the plat-
form offers.

Certification alignment: Microsoft Office Specialist Excel Expert
(MO-211) — primary.

*Volume 3 — Data Transformation with Power Query (This Vol-
ume)***

Subtitle: Self-Service ETL, Data Preparation Pipelines, and the M
Language for Analysts

Automates the data preparation layer. Power Query, the M lan-
guage, and the data preparation pipeline are the exclusive sub-
jects. The volume reframes data transformation from a chore per-
formed before the “real” analysis begins into a professional engi-
neering discipline with its own architecture, audit standards, and
production practices.

Certification alignment: None direct. Foundational to PL-300 and
DP-600.

Volume 4 — Data Modeling with Power Pivot & DAX

Subtitle: Star Schema Design, Relational Thinking, and Measure-
Driven Analysis

Introduces the relational modelling layer. The Data Model, Power
Pivot, star schema design, and DAX are the exclusive subjects of
this volume. This is the analytical engine room of the series —
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where the prepared data arriving from Volume 3 is structured into
relationships, and where measures replace formulas as the pri-
mary analytical instrument.

Certification alignment: Foundational to PL-300.

Volume 5 — Data Visualization & Dashboard Design

Subtitle: Chart Architecture, DashboardDiscipline, and Stakeholder-
Facing Visual Communication

Delivers analytical outputs to decision-makers through structured
visual communication. This is the only volume in the series whose
central question is how the work is read, not how it is computed.
Visualisation is treated as an analytical responsibility — the dis-
cipline of selection, structure, and signal clarity that determines
whether insight reaches its audience.

Certification alignment: MO-210 and MO-211 charting and Pivot-
Table domains — addressed at a level that significantly exceeds
exam requirements.

Capstone Volume — The Excel Analyst at Work

Subtitle: End-to-End Analytical Practice, Professional Integration,
and the Analyst’s Ecosystem

Integrates every capability built across Volumes 1–5 into the kind
of end-to-end analytical work the reader will encounter as a pro-
fessional Excel analyst. Organised around realistic project scenar-
ios — each requiring the full stack in sequence under realistic pro-
fessional constraints. This is also the volume that looks outward:
learners are asked for the first time to reason about Excel’s po-
sition within the broader analytics ecosystem, and to recognise
when a workload has outgrown it.

Certification alignment: None. Integrative practice and profes-
sional simulation.

The series is complete. No domain identified in the scope is left un-
covered. No tool or capability is taught in more than one volume as
a primary subject.
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The Technology Extensions Collection

The six-volume Core Series is complete and closed. For read-
ers who finish it and wish to pursue advanced mastery in specific
technologies, a separate two-book Technology Extensions Col-
lection continues the work. The extensions are a companion col-
lection, not Volumes 7 and 8: the Core count remains six. The two
extensions are independent of each other and may be read in ei-
ther order after the Core Series.

Technology Extension TE-1 — Mastering DAX for Analytical In-
telligence

Subtitle: AdvancedCalculation Patterns, ContextMastery, andAn-
alytical Modeling at Scale

A vertical extension of Volume 4. It takes a competent DAX writer
— one who can author measures, use CALCULATE, and apply ba-
sic time intelligence — and builds an advanced analytical modeller
who understands evaluation context, context transition, iterators,
virtual tables, and performance optimisation, and who can imple-
ment sophisticated business calculation patterns at scale. Prereq-
uisite: Volume 4 (mandatory); Volume 5 recommended.

Technology Extension TE-2 — Excel Automation for Analysts

Subtitle: VBA, Office Scripts, and Power Automate for Systematic
Analytical Delivery

A horizontal automation layer over all six Core volumes. It treats
VBA, Office Scripts, and Power Automate as a unified analytical au-
tomation toolkit, teaching analysts to systematise the production
and delivery of the solutions they have already learned to build —
report automation, scheduled refresh, and cross-platform work-
flows—with a principled framework for choosing among the tools.
Prerequisite: all six Core Series volumes.
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FOREWORD

Foreword by Dr. AmaraOsei-Mensah

Associate Professor of Business Analytics and Data Systems, Whit-
moreGraduate School ofManagement, University of theGreat Lakes,
Toronto, Canada.

In fifteen years of teaching business analytics, I have developed a
reliable diagnostic for the state of data preparation practice in any
organisation: I ask the analyst responsible for the most important
recurring report how long the preparation takes each cycle. Not
the analysis — the preparation. The connecting, the cleaning, the
reshaping, the coercing of dates into the format the formula ex-
pects, the removal of the blank rows that the ERP appended above
the column headers.

The answers cluster between forty minutes and three hours. The
median is around ninety minutes. And when I ask whether the
process would survive the analyst’s unplanned absence —whether
a colleague could step in and produce the same output from the
same source without guidance — the answer is, almost universally,
no.

This is the problem that Data Transformation with Power Query is
written to solve. It is not a small problem dressed in the language
of operational efficiency. It is a structural failure in how analytical
organisations treat the layer that everything they build depends
on. The preparation layer is the foundation of every analytical out-
put— every chart, every KPI, every dashboard, everymodel. When
it ismanual, undocumented, and person-dependent, every analyt-
ical output built on top of it inherits those properties. The correct
KPI can be calculated from incorrectly prepared data. The well-
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designed dashboard can be populated with incorrectly joined ta-
bles. The insight can be analytically sound and numerically wrong.

I have observed this failure mode across industries and across or-
ganisation sizes, and I have come to believe that the most conse-
quential professional development an analyst can pursue is not the
next visualisation tool, the next modelling technique, or the next
certification — it is the discipline to build the preparation layer to
a professional standard. That discipline is what this book teaches.

What distinguishes this book from the technical documentation
that surrounds the Power Query platform is its insistence on the
pipeline as a professional artefact. The ribbon experience — click-
ing through the interface, applying transformations by selecting
options in dialogs — produces output. The professional discipline
this book establishes produces output that is documented, au-
ditable, and transferable. The distinction is the difference between
an analyst who has solved the problem this month and an ana-
lyst who has built an infrastructure that solves the problem every
month, for every analyst who inherits the workbook, for every au-
ditor who asks how the number was produced.

The architecture this book builds — the staging layer, the shape
layer, the combine layer, the M language layer, the production
readiness standard — is an analytical engineering discipline. It ap-
plies the same professional standards to the transformation layer
that software engineering has long applied to application code:
modularity, documentation, testability, and handoff-readiness. These
are not new principles. They are new in the context of the spread-
sheet analyst who has been preparing data manually, without a
framework that names what they are doing or specifies what do-
ing it well looks like.

I have taught this material, or material adjacent to it, at the grad-
uate level for a decade. What this book adds that most curricula
lack is the integration of the technical instruction with the pro-
fessional discipline. The step naming standard, the profiling log,
the schema contract, the refresh runbook, the production readi-
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ness audit— these are not supplementary to the technical content.
They are what make the technical content professionally deploy-
able. An analyst who knows every Power Query connector but
documents nothing will build pipelines that cannot be inherited,
audited, or trusted by anyone who did not build them. An ana-
lyst who has absorbed the discipline this book teaches will build
pipelines that can be inherited, audited, and trusted by anyone
who receives them.

The series this volume belongs to is an ambitious commitment to
building analysts who are not merely technically capable but pro-
fessionally complete. Volume 3 makes that commitment concrete
at the layer where most analytical work silently fails. I commend it
to practitioners who have sensed that there is a more professional
way to prepare data than the one they have been using, and who
are ready to build it.

Amara Osei-Mensah

Whitmore Graduate School of Management

University of the Great Lakes, Toronto
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PREFACE

Data preparation is the most underestimated discipline in analyt-
ical work.

It is the work done before the charts, before the formulas, before
the KPIs — the invisible foundation that either supports or under-
mines everything built on top of it. And yet, in most organisa-
tions, it is done manually: rows copied between sheets, columns
cleaned with TRIM(CLEAN()) chains, dates coerced with TEXT()
workarounds, and thewhole fragile construction re-executed from
scratch the next time the source file arrives.

This book exists because that approach is neither necessary nor
professional.

PowerQuery is a full ETL engine embedded insideMicrosoft Excel.
It connects to virtually any data source, transforms data through
a structured, auditable pipeline of applied steps, and loads a clean,
typed, reproducible output towherever downstreamanalysis needs
it. Every transformation is authored once. Every refresh replays
the full pipeline automatically. Every step is visible, editable, and
documented in the query itself.

These are not features. They are the behavioural foundations of
professional data preparation — and learning them changes not
just how analysts prepare data, but how they think about the re-
lationship between raw inputs and analytical outputs.

This book teaches Power Query as a discipline, not as a ribbon ex-
perience. It does not cover every connector, every M function,
or every edge case in the platform. What it covers, it covers com-
pletely: the structural thinking behind pipeline design, the profes-
sional habits that make queries readable and maintainable, the M
language as an analytical reading andwriting skill, and the produc-
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tion practices that determine whether a pipeline survives contact
with the Monday morning refresh.

The reader who finishes this book will not simply know how to use
Power Query. They will know how to design a data preparation
pipeline that is auditable, reproducible, parameterised, and ready
to hand off — which is a different capability entirely, and a consid-
erably more valuable one.

This volume is the third in the Excel for Data Analytics & Business
Intelligence Pathway. It receives structured, cleanworkbooks from
Book 1 and calculation-capable analysts from Book 2. It delivers
prepared, typed, refresh-ready data to the Data Model that Book
4 will teach. The ETL layer it establishes is the foundation of the
relational BI capability the series builds from here.
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PREFACE TO THE SERIES

The Excel for Data Analytics & Business Intelligence Pathway was
designed to answer a single question: what would it take to build
a professional Excel analyst from the ground up, with no shortcuts
and no gaps?

Not a power user. Not someone who knows a lot of functions. A
professional analyst — someone who structures data with disci-
pline, calculates with architectural intent, prepares pipelines that
survive theMondaymorning refresh, models data relationally, and
communicates findings with the clarity that real decision-making
requires. That is a complete and demanding capability set. No
single book covers it. No existing series covers it without redun-
dancy, inconsistency, or omission.

The answer was six books, each owning exactly one layer of the
analytical stack, built in a strict dependency order from mindset
to calculation to transformation to modelling to communication
to integration. Every volume hands something clean and specific
to the one that follows. No volume retreats to cover ground that a
prior volume owns.

This series is the result of that design logic. Each volume is written
to the standard that the next one demands of it.
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HOWTOUSE THIS BOOK

This book is designed to be read from front to back on a first pass.
The six Parts are cumulative: Part I establishes the ETL discipline
and the editor environment; Part II covers connection to data sources;
Part III covers profiling and cleaning; Part IV covers shaping and
combining; Part V introduces theM language as an analytical read-
ing andwriting skill; Part VI covers performance, refresh, and pro-
duction readiness. Each Part assumes the concepts and vocabu-
lary of every Part before it. Readers building this skill from the
ground up should work through the book in order.

Chapter Structure

Each chapter is built around a consistent internal architecture.
Understanding that architecture before beginning will help you
use each chapter with maximum efficiency.

Chapter Introduction situates the chapter within the progression
of the book — what is about to be taught, why it matters at this
point in the pipeline, and how it connects to what came before.

Chapter Objectives state precisely what the reader should be able
to do upon completing the chapter. Return to these objectives
after completing the chapter as a self-assessment instrument.

Conceptual Sections (numbered X.1, X.2, X.3 within each chapter)
form the intellectual backbone. They move from concept to pro-
fessional application in sequence. Read them in order. Each con-
ceptual section advances the argument of the chapter; none is
merely supplementary.

Analyst’s Corner sections appear in selected chapters and present
practitioner-facing commentary — the texture of real-world ap-
plication that supplements structured instruction. These are not
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anecdotes; they are professional framings of the concepts the chap-
ter has established.

Decision Lab sections are scenario-based applied challenges. A re-
alistic analytical problem is presented in full professional context.
The reader is walked through the reasoning required to solve it,
and a complete author’s analysis closes each lab. Decision Labs
are not exercises — they are worked analytical cases. They should
be read as fully as the conceptual sections.

Analytical Toolkit sections provide reference instruments that the
analyst carries forward into professional practice: checklists, nam-
ing convention guides, decision matrices, connection registries,
production readiness audits, and style guides. These are designed
to be used on real work, not merely read in the context of instruc-
tion.

Practice Quiz sections test conceptual retention at the end of each
chapter. Every question is followed by an answer key with full ra-
tionale, not merely a correct letter. Read the rationale for every
question — including those answered correctly. The rationale is
often where the nuanced understanding lives.

Exercises / Applied Practice sections provide hands-on tasks at
three levels of cognitive demand:

• Comprehension exercises confirm that the reader can exe-
cute the mechanics just taught.

• Application exercises require using those mechanics on real
analytical problems where the expected outcome is not pre-
stated.

• Judgment exercises require the reader to recommend, de-
fend, prioritise, or evaluate — which is what professional an-
alytical work actually demands.

Capstone exercises appear in final chapters and require integrated
application across multiple skills.
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Reflection / Discussion Questions are designed for cohort-based
learners and for individual readerswhowant to extend their think-
ing beyond the mechanics of execution into the reasoning behind
professional practice.

What’s Next closes each chapter with a transition that positions
the reader clearly for what follows.

Figures

Every figure in this book serves an analytical purpose — either
showing how a specific feature or behaviour appears inside the
Power Query editor, or representing a structural or architectural
concept that prose alone does not communicate effectively. Each
figure is referenced in the text at the point where it supports the
argument. Figures are not supplementary; several carry informa-
tion that is not duplicated in the surrounding text.

Working Files

The exercises throughout this book are designed for use with pro-
vided working files containing synthetic datasets constructed for
analytical realism. Working files are available at: https://gurutech.
consulting/resources/excel-series/book3

Reading This Book as Part of the Series

This is Volume 3 of the Excel for Data Analytics & Business Intel-
ligence Pathway. It assumes familiarity with the foundational ca-
pabilities established in Volumes 1 and 2. Readers who have not
completed those volumes should review the Prerequisites section
and confirm they carry the assumed capabilities before proceed-
ing.
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SERIES ARCHITECTURE

The Excel for Data Analytics & Business Intelligence Pathway is built
on a single structural logic: each volume establishes one layer of
the Excel analytical stack and passes its outputs cleanly to the
volume that follows. The series does not spiral back to re-cover
ground. It builds forward. A capability introduced as a primary
subject in one volume is assumed, extended, and consumed in all
volumes that follow — never re-taught from the beginning.

The progression is as follows.

Volume 1 — Excel for Analysts: The Analytical Foundation

Establishes the analytical mindset and workbook discipline that
every subsequent volume assumes without re-teaching. The be-
havioural and structural foundation: structured data, layeredwork-
books, Table objects, named ranges, and the clean separation be-
tween raw data and analytical output. The output of this volume
is an analyst who has already stopped thinking in unstructured
ranges and formatting-first habits.

↓

Volume 2 — Analytical Formulas & Calculation Architecture

Builds the calculation engine on the structured foundation Vol-
ume 1 established. Every formula is treated as a small argument
about how data relates, designed for correctness, auditability, and
resilience to change. The output of this volume is an analyst with a
formula architecture capability— lookuphierarchies, logical struc-
tures, dynamic arrays, LET and LAMBDA abstractions, and the dis-
cipline of making calculation logic readable by others.

↓
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*Volume 3 — Data Transformation with Power Query (This Vol-
ume)***

Automates the data preparation layer. The output of this volume
is an analyst who can design and deploy a layered, parameterised,
refresh-ready ETL pipeline — connecting to any supported source
type, transformingwithM, enforcing types, shaping structure, com-
bining frommultiple origins, and handing off clean, correctly struc-
tured data to the Data Model.

↓

Volume 4 — Data Modeling with Power Pivot & DAX

Receives the prepared data fromVolume 3 and builds the relational
analytical model on top of it. Star schema design, Power Pivot re-
lationships, DAX filter context, and explicit measures replace flat-
table thinking and formula-driven aggregation. The output of this
volume is an analyst with a relational analytical capability that is
portable across the entire Microsoft BI ecosystem.

↓

Volume 5 — Data Visualization & Dashboard Design

Receives themodelled data fromVolume4 anddelivers it to decision-
makers through structured visual communication. The output of
this volume is an analyst who treats chart selection, layout, for-
matting, and interaction design as analytical judgments— andwho
can produce dashboards that communicate insight without re-
quiring interpretation by their author.

↓

Capstone — The Excel Analyst at Work

Integrates all five layers in realistic project scenarios under pro-
fessional constraints. The output of this volume is an analyst who
can scope, execute, document, and hand off an end-to-end ana-
lytical workflow — and who understands where Excel sits in the
broader analytical ecosystem, and when a workload has exceeded
what Excel should carry.
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The six volumes above are the complete Core Series. Beyond them
sits a separate companion collection — the two-book Technology
Extensions Collection — for readers pursuing advanced mastery
after the Core Series. The extensions are not new steps in the core
sequence and not Volumes 7 and 8: the Core count stays at six. TE-
1 (Mastering DAX for Analytical Intelligence) deepens the DAX layer
introduced in Volume 4; TE-2 (Excel Automation for Analysts) adds
a systematic automation layer over all six volumes. The two are
independent and may be read in either order once the Core Series
is complete.

Figure SA.1. The six-volume progression of the Excel for Data Analyt-
ics & Business Intelligence Pathway, showing the capability each volume
receives and the output it delivers to the volume that follows. Below the
core progression, the separate two-book Technology Extensions Collection
is shown as an optional companion branch — TE-1 deepening Volume 4’s
DAX layer, TE-2 spanning all six volumes as an automation layer — dis-
tinct from the closed six-volume core sequence.

What Each Volume Receives and Delivers
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Volume Receives From
Prior Volume

Delivers to the
Next

Book 1 No prerequisite Structured work-
books, layered
architecture, ana-
lytical discipline

Book 2 Structured work-
books

Formula architec-
ture, calculation-
capable analysts

Book 3 Calculation-
capable analysts

Refresh-ready ETL
pipelines, prepared
clean data

Book 4 Prepared clean
data

Relational models,
DAX measures

Book 5 Relational models Insight-ready
dashboards and
reports

Capstone All of the above Integrated pro-
fessional practice,
ecosystem judg-
ment

Certification Alignment Summary

The series addresses twoMicrosoft Office Specialist certifications
as the quality benchmark and scope anchor for the foundational
volumes — not as the ceiling of instruction. Both certifications are
the floor of each volume’s ambition, not its destination.

Certification Primary Volume Also Addressed In
MO-210 Excel As-
sociate

Book 1 Book 5 (charting
and PivotTable
applied domains)
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Certification Primary Volume Also Addressed In
MO-211 Excel Ex-
pert

Book 2 Books 3–5 (ex-
tended and applied
throughout)

Volumes 3, 4, and theCapstone are not certification-oriented. They
target the professional capabilities that make an analyst effective
in practice — capabilities that currently map most directly to the
foundational preparation tier for PL-300 andDP-600, though those
credentials are outside the scope of this series.
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PREREQUISITES —What Books 1 and
2 Assumed and This Book Assumes

This volume is the third in a cumulative series. It does not re-teach
the foundations established in Volumes 1 and 2. Before proceeding,
readers should confirm they can perform the following without
significant difficulty.

Carried Forward from Volume 1 — Excel for Analysts: The Analyt-
ical Foundation

• Work within the layered workbook architecture: maintain-
ing the clean separation of the raw data layer, transformation
layer, analysis layer, and presentation layer within a single
workbook

• Convert ranges to Excel Tables and use structured reference
syntax — Table[Column] notation — with confidence

• Apply named ranges to improve workbook readability and
navigability

• Assign and interpret data types correctly — distinguishing
numbers stored as text, dates stored as serial numbers, and
the downstream consequences each produces

• Use data validation to enforce clean inputs at the data-entry
stage

• Navigate multi-sheet workbooks with architectural intent,
not merely by scrolling

If any of the above capabilities feels uncertain, Volume 1 should be
completed before proceeding with this volume. The Power Query
content here is not inherently difficult, but it is written for analysts
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PREREQUISITES — What Books 1 and
2 Assumed and This Book Assumes

who already think structurally about data — and that structural
thinking is the primary product Volume 1 delivers.

Carried Forward from Volume 2 — Analytical Formulas & Calcu-
lation Architecture

• Write and audit lookup formulas at the XLOOKUP level —
and understand the structural reasons for choosing one ap-
proach over another

• Apply conditional aggregation using SUMIFS, COUNTIFS, and
AVERAGEIFS across multiple simultaneous criteria

• Handle formula errors defensively using IFERROR, IFNA, and
the LET function for intermediate logic isolation

• Read an unfamiliar formula of moderate complexity and de-
scribe what it calculates without executing it

• Understand the difference between a formula that produces
a correct answer and a formula that is maintainable under
changing requirements

Full fluency in dynamic arrays (FILTER, SORT,UNIQUE, SEQUENCE)
or LAMBDA is not a prerequisite for this volume, though analysts
who have completed Volume 2 in full will recognise useful paral-
lels.

What This Book Does Not Assume

This book does not assume any prior exposure to PowerQuery, the
M language, or ETL concepts. All Power Query content is intro-
duced fromfirst principles. Readers arriving from a strong Volume
1 and 2 foundation are fully prepared regardless of prior Power
Query experience.

This book does not assume SQL knowledge, although analystswith
SQL experience will recognise the structural parallels between re-
lational query logic and Power Query transformation logic — and
those parallels are noted explicitly throughout the text wherever
they clarify rather than distract.
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PREREQUISITES — What Books 1 and
2 Assumed and This Book Assumes

If You Are Entering the Series at This Volume

Readers entering the series at Volume 3 should confirm they are
comfortable with Excel Tables and structured references (the core
output of Volume 1) and can read a basic conditional aggregation
formula without confusion (the core output of Volume 2). If either
capability is uncertain, the relevant prior volume should be com-
pleted before proceeding. The assumptions this book carries are
not arbitrary — they represent the structural thinking that makes
the Power Query content learnable rather thanmerely executable.
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INTRODUCTION — The Data Prepa-
ration Imperative

Every analyst who has worked on a real dataset has lived a version
of the same experience. A file arrives — exported from an ERP,
extracted from a CRM, downloaded from a government database,
emailed by a colleague who extracted it from something else. It is
messy inways that are both predictable and tedious: dates format-
ted as text, currency values carrying symbols that prevent arith-
metic, category fieldswith three spellings of the same value, columns
that represent data and columns that represent layout, rows that
are subtotals mixed with rows that are transactions. The analyst
opens it, sighs quietly, and gets to work.

An hour later — sometimes two, sometimes more — there is a
cleaned version. Formulas have been applied. Values have been
trimmed. Types have been coerced. The analyst can now begin
the work they were actually asked to do. The preparation is invis-
ible in the output. No one asks about it. No one knows how it was
done. No one could replicate it if they needed to.

And next month, when the same file arrives again with slightly dif-
ferent problems, the whole process begins from the beginning.

This book is a systematic argument against that pattern — not on
efficiency grounds alone, though efficiency matters, but on pro-
fessional grounds. A data preparation process that is undocumented,
unrepeatable, and inseparable from its author is not a professional
analytical asset. It is a liability: fragile, unauditable, and impossible
to hand off. Power Query exists to replace it with something that
is none of those things. This Introduction makes that case in full
before the technical instruction begins.
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I.1WhyAnalystsSpendtheMajorityofTheirTimePrepar-
ing Data—andWhy That Is Not Inevitable

The most frequently cited finding in applied data analytics is that
analysts spend somewhere between sixty and eighty percent of
their time preparing data rather than analyzing it. The specific
figure varies with the study, the industry, and the definition of
“preparation,” but the direction of the finding does not. In virtu-
ally every professional context where the question has been mea-
sured, preparation consumes themajority of analytical time— and
the actual analytical work that justifies the analyst’s existence con-
sumes the minority.

This finding is commonly presented as a lamentable fact of ana-
lytical life, something to be acknowledged and endured. It should
not be. The ratio is not a natural property of the work. It is a
property of how the work is organized — specifically, of whether
data preparation is treated as an engineering discipline with re-
producible tooling and documented workflows, or as an ad hoc
manual activity performed anew each time data arrives.

Organizations that have adopted systematic data preparation tool-
ing — whether through ETL platforms, data engineering pipelines,
or the kind of Power Query infrastructure this book teaches —
consistently report material reductions in the proportion of ana-
lytical time spent on preparation. The preparation does not disap-
pear. The source data does not become cleaner. What changes is
that the preparation is done once, documented in the tool, and re-
played automatically thereafter. The analyst who built the pipeline
spends one hour on it rather than one hour every reporting cycle.
The analyst who inherits it does not have to rebuild it from scratch
because they cannot decipher what their predecessor did.

This is not an aspirational scenario. It is what Power Query makes
possible today, inside Excel, with no additional infrastructure and
no additional tooling license. The sixty-to-eighty percent is not
inevitable. It is the cost of not yet having built the pipeline.

lxvii



POWER QUERY FOR ANALYSTS
INTRODUCTION — The Data

Preparation Imperative

Figure I.1. The preparation time paradox. In a manual workflow, prepa-
ration consumes the majority of analytical time — and must be repeated
in full each cycle. In a pipeline-based workflow, preparation is authored
once and thereafter automated, progressively liberating analytical time for
insight generation.

I.2TheLimitsofFormula-BasedCleaning—WhyItDoes
Not Scale

Before Power Query, Excel analysts who wanted systematic data
cleaning had two options: do it manually, cell by cell, or build for-
mula chains to automate the most repetitive transformations. The
formula-based approach is better than fullymanualwork, but it in-
troduces a set of limitations that become increasingly costly as the
scale, complexity, or sharing requirements of the analytical work
increase.

The first limitation is fragility. A formula-based cleaning workflow
is built on top of the data it cleans. When the source data changes
structure — a column added, a column renamed, a date format
from a new regional locale — the formulas built on that structure
break in ways that may produce wrong answers rather than visible
errors. The analyst must inspect the output and notice the prob-
lem, which requires knowing what the output should look like. In
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production environments where the pipeline runs automatically
and the output feeds downstream reports, silent formula failures
are among the most serious quality risks in the analytical work-
flow.

The second limitation is opacity. A sequence of TRIM, SUBSTI-
TUTE, TEXT, IFERROR, and VALUE formulas spread across several
helper columns conveys no structural intent to anyone reading it
later. It is a series of operations without architecture — impossible
to audit at a glance and difficult to modify without understanding
every dependency. The formula author understands it. No one
else does, and the author may not either in six months.

The third limitation is irreproducibility. A formula-based cleaning
workflow does not document the reasoning behind its transfor-
mations. It encodes the result of that reasoning in the formulas
themselves, but the reasoning — why certain rows were filtered,
why that date column was treated as a text value before conver-
sion, why that substitution was applied — lives only in the analyst’s
memory. When the analyst leaves or the workbook is inherited,
the reasoning leaves with them. The formulas remain, but their
justification does not.

Power Query addresses all three limitations structurally. Trans-
formations are applied through an explicit, named, sequencedpipeline
of steps that is documented in the query itself. The steps are
visible, editable, and labelled by the analyst. When the source
changes, the analyst can inspect exactly which step was affected
and why. The transformation logic is not hidden behind formula
syntax; it is exposed as authored decisions, arranged in the order
they were made, accessible to anyone who opens the editor.

This is not merely a usability difference. It is an architectural dif-
ference — and it determines whether a data preparation process
is a professional asset or a personal workaround.
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I.3 Power Query as an ETL Engine Inside Excel — and
What ETL ActuallyMeans

Power Query is described throughout this book as an ETL en-
gine. The acronym — Extract, Transform, Load — comes from
enterprise data engineering, where it describes the architecture
of industrial-scale data pipeline systems. Understanding what it
means, and why it applies accurately to what Power Query does
inside Excel, is the conceptual foundation for everything that fol-
lows.

Extract is the process of connecting to a data source and read-
ing data from it. This is the Connect stage of the pipeline. Power
Query supports extraction from an exceptionally broad range of
source types: local files in Excel, CSV, JSON, XML, and fixed-width
formats; folders containingmany files of the same or similar struc-
ture; relational databases including SQLServer, PostgreSQL,MySQL,
and Oracle; cloud platforms including SharePoint, OneDrive, and
Azure; web pages and HTML tables; and REST APIs using HTTP
connections with configurable authentication and pagination. In
every case, the Extract stage produces a representation of the source
data inside the editor — a structured table that the transformation
steps will operate on.

Transform is the process of shaping that extracted data into an
analytically useful form. This is the majority of what Power Query
does and the majority of what this book teaches. Transformation
encompasses an enormous range of operations: filtering rows, re-
moving duplicates, enforcing data types, splitting andmerging columns,
replacing values, handling nulls and errors, pivoting and unpivot-
ing structures, grouping and aggregating, combining from multi-
ple queries, and constructing derived columns through M expres-
sions. Every transformation is recorded as a named step in the
Applied Steps pane — which means every transformation is docu-
mented, auditable, and replayable.
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Load is the process of delivering the transformed data to its down-
stream destination. In Power Query, a query can be loaded to
a worksheet table, to the Excel Data Model for use with Power
Pivot and DAX, or as a connection-only query that exists inside
the workbook but produces no direct output — instead serving as
an intermediate staging layer that feeds other queries. Load des-
tination is an architectural decision, not a default to be accepted
without thought.

Whatmakes PowerQuery anETL engine rather than simply a trans-
formation tool is the combination of these three stages into a sin-
gle, coherent, refresh-replayable pipeline. The pipeline remem-
bers where it connects, what it does to the data it finds there, and
where it delivers the result. When the source data is updated and
the analyst clicks Refresh, the entire pipeline re-executes fromEx-
tract through Load automatically. The analyst does not intervene.
The cleaned, transformed, correctly typed output is reproduced
without manual effort.

Figure I.2. The ETL architecture of Power Query. Extraction connects to
the source. Transformation applies the full documented pipeline of steps.
Load delivers the result to the chosen downstream destination. On each
refresh, all three stages re-execute automatically.
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I.4 The Concept of the Reproducible, Auditable Data
Pipeline

The most important conceptual shift this book asks the reader to
make is not technical. It is architectural. It concerns the differ-
ence between a data preparation workflow and a data preparation
pipeline.

A workflow is a sequence of actions an analyst performs on data.
It may be consistent across repetitions — the same analyst doing
the same things each month — but the consistency is behavioral,
not structural. It lives in the analyst’s memory, their habits, and
their notes. If they are absent, the workflow is absent. If they for-
get a step, the step is skipped. If someone else needs to execute
the workflow, they must be trained — and the training is an ap-
proximation of what the original analyst actually does. There is no
authoritative record.

A pipeline is a documented, executable program that transforms
data from its source form to its target form through a specified set
of operations, in a specified order, with a specified set of decisions
made explicit at each step. The pipeline is not a description of
what an analyst does — it is the thing itself. It can be re-run. It can
be inspected. It can bemodified at a specific stepwithout touching
the others. It can be inherited by a colleague who has never seen
it before and understood within minutes. It can be audited when
something goes wrong and corrected at the exact point of failure.

Power Query builds pipelines of the second kind. Every transfor-
mation the analyst applies is recorded as an Applied Step. The step
has a name — which the analyst should choose deliberately — and
the full M expression behind it is visible in the formula bar. The
sequence of steps is the pipeline. It is the deliverable, not merely
the means to a deliverable.

This framing has practical consequences. It means that naming
steps well is not cosmetic — it is documentation. It means that
the order of steps is a design decision, not an accident of the se-
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quence in which transformations were applied. It means that in-
serting a new step in the middle of an existing pipeline, or reor-
ganizing steps for performance reasons, or replacing one trans-
formation with a more robust equivalent, are all legitimate and
traceable professional activities. The pipeline can be maintained.
That is the property that distinguishes professional data prepara-
tion from sophisticated manual work.

I.5 TheFiveStagesofanETLWorkflow—Connect, Pro-
file, Shape, Combine, Author

Power Query supports a broad range of transformations, and the
breadth can feel disorienting to a learner approaching the tool for
the first time. This book organizes that breadth into five stages
that reflect the natural sequence of a professional ETL workflow.
Understanding the stages before the technical instruction begins
orients each chapter within the larger architecture.

Connect is the first stage. Before any transformation can be ap-
plied, the analyst must establish a connection to the data source,
navigate its structure, and configure the connection for stability,
portability, and future refresh reliability. Authentication, privacy
levels, locale settings, file path parameterization, and connector-
specific behavior are all concerns of the Connect stage. Getting
the connection right is not a mechanical step before the “real”
work begins — it is an architectural decision whose consequences
propagate across the entire pipeline lifetime.

Profile is the second stage. Before transforming an unfamiliar source,
the professional analyst profiles it: examining columnquality, value
distributions, null rates, error distributions, and the grain of the
data — the level at which each row represents a unique fact. Pro-
filing reveals problems that transformation planningmust address.
Cleaning without profiling is improvisation. Profiling before writ-
ing a single transformation step is engineering. The profiling tools
inside Power Query — Column Quality, Column Distribution, and
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Column Profile — make this stage systematic rather than approx-
imate.

Shape is the third stage, encompassing the majority of cleaning
and transformation work. Shaping includes row-level operations
(filtering, deduplication, error handling), column-level operations
(renaming, reordering, splitting, merging), structural operations
(pivot, unpivot, transpose, group by), type enforcement, value re-
placement, and derived column construction. The Shape stage is
where the raw source becomes an analytically usable table.

Combine is the fourth stage. Real analytical work rarely involves
a single source. The Combine stage encompasses the operations
that bring multiple queries together: Append for stacking same-
structure sources into a single longer table, and Merge for joining
related tables on matching key columns — the relational join op-
erations available in the Power Query layer before the Data Model
is introduced.

Author is the fifth stage, encompassing theM language capabilities
that go beyond what the ribbon can produce: reading and under-
standing generated M code, writing custom column expressions,
parameterizing queries for dynamic behavior, and authoring small
reusable functions for transformations the interface cannot pro-
duce by clicking. Authoring is the stage that distinguishes a Power
Query practitioner from a Power Query user.

I.6 Pipeline Architecture as a Professional Discipline

Professional Power Query work is not a matter of applying trans-
formations until the data looks right. It is a matter of designing
a pipeline with a structure that is maintainable, performant, and
comprehensible to someone other than its author. That design
discipline has a name: layered architecture.

A well-structured Power Query workbook organizes its queries
into logical layers, eachwith a distinct and bounded responsibility.
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Figure I.3. The five stages of a professional ETL workflow as organized in
this book. Each stage represents a distinct class of analytical judgment.
Together they describe the complete lifecycle of a Power Query pipeline
from first connection to authored, production-ready output.

The staging layer holds connection-only queries that reflect the
source datawithminimal transformation— renaming for readabil-
ity, establishing correct types, and nothingmore. The transforma-
tion layer applies the business logic: the filtering, shaping, com-
bining, and derivation that turn staged data into analytical inputs.
The load layer holds the final queries that deliver typed, structured
data to their downstream destination — whether a worksheet, the
Data Model, or another consumer query.

The separation of concerns this architecture enforces has imme-
diate practical consequences. When the source changes its schema
— a column renamed, a new field added — the fix is isolated to the
staging layer. The transformation and load layers are unaffected.
When a business rule changes and a filtering condition must be
updated, the change is isolated to the transformation layer and
traced in a single named step. When a new downstream report
needs a slightly different projection of the same data, a new load
query can consume the existing transformation layer without du-
plicating the transformation logic.
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This architecture is not imposed by Power Query — the tool does
not require it. It is a professional discipline that must be chosen
and applied deliberately. Most Power Query workbooks in prac-
tice are not layered. They are collections of queries in which con-
nection, transformation, and output concern are interleaved in-
discriminately, producing pipelines that are difficult to debug, ex-
pensive to maintain, and impossible to audit systematically. The
difference between those workbooks and the pipelines this book
teaches is not a technical difference. It is an architectural one —
and it is entirely within the analyst’s control.

Pipeline architecture as a discipline encompasses naming conven-
tions, layer structure, step documentation, query grouping, pa-
rameter design, and the production readiness standards that de-
termine whether a pipeline is fit for handoff. Each of those ele-
ments is covered in the chapters that follow.

I.7What This Book Deliberately Leaves to Book 4

Several capabilities that are technicallywithin PowerQuery’s reach
are deliberately excluded from this volume’s primary instruction
and left to Volume 4.

The most significant exclusion is the Data Model as a relational
analytical environment. This book introduces the Data Model as
a load destination — the analyst can load a query’s output to the
model rather than to a worksheet — but it does not teach Power
Pivot table relationships, DAX calculations, or the dimensionalmod-
eling concepts that make the Data Model analytically powerful.
Those are the exclusive subject of Volume 4, and they require their
own dedicated treatment. Teaching them here would undercut
both books.

Calendar tables are a related exclusion. A complete ETL pipeline
for time-series analysis often includes a generated or imported
calendar table to enable proper time intelligence. This book cov-
ers date-related transformations in Power Query — date part ex-
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traction, date arithmetic, fiscal period derivation—but stops short
of designing the full calendar table structure that Volume 4’s DAX
time intelligence functions require. That design is a Data Model
concept, and it belongs there.

Query folding — the mechanism by which Power Query pushes
transformation logic back to the source database engine rather
than processing it in memory — is introduced as a concept in this
volume’s connection and performance chapters. But the advanced
query folding analysis that becomes necessarywhendesigning large-
scale Power BI data models is a concern of the PL-300 and DP-600
pathways, not of this series.

Knowing what this book does not teach is as important as knowing
what it does. The boundaries are intentional, not accidental, and
they reflect a series architecture in which each volume’s scope is
exactly what the next volume needs to build on.

I.8ThePathForward—FromPipelinetoRelationalModel

When a reader completes this book, they will have a data prepa-
ration pipeline capable of connecting to virtually any source Ex-
cel supports, transforming the data it finds there through a docu-
mented and reproducible sequence of operations, and delivering
typed, clean, correctly structured output to the Excel Data Model.

That output is the precise input that Volume 4 requires.

Volume 4—DataModelingwith Power Pivot & DAX—begins where
this book ends. It picks up the prepared data sitting in the Data
Model’s load destination, establishes relationships between tables,
designs the dimensional structure of a star schema, and builds the
DAX measures that turn a relational data model into a dynamic
analytical environment. Every technique in Volume 4 depends on
the pipeline infrastructure this book teaches being sound. A Data
Model built on unprepared, incorrectly typed, or structurally in-
consistent Power Query output will produce errors, performance
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problems, and analytical failures that are expensive to diagnose
and impossible to prevent after the fact.

The work done in this book is not preparatory to the “real” analyt-
ical work. It is the foundation of it. The cleanliness of the pipeline
determines the integrity of the model. The integrity of the model
determines the reliability of the measures. The reliability of the
measures determines the trustworthiness of the dashboard. That
chain of dependency runs from this book all the way to the Cap-
stone — and it begins with the first connection the analyst makes
in Chapter 1.

Figure I.4. The handoff from pipeline to model. This volume builds the data
preparation infrastructure that terminates at the Data Model load desti-
nation. Volume 4 begins there, adding relationships, star schema structure,
and DAX measures to the clean, typed data this volume delivers.
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POWER QUERY FOR ANALYSTS

Part I Introduction

Most analystswho open PowerQuery for the first time do so under
mild duress. A file is too large to clean by hand, or a colleague has
recommended it, or a tutorial has surfaced in a search for how to
combine several spreadsheets into one. The analyst tries it, makes
something work, and returns to their usual workflow. They leave
with a new tool they do not fully understand, sitting inside an ac-
tivity they have not yet reframed.

Part I addresses that reframing before the technical instruction
begins. It makes the argument — not assumed, not asserted, but
argued— that data preparation is a professional engineering disci-
plinewith its own standards, architecture, and craft requirements,
and that Power Query is the instrument through which that disci-
pline is practiced inside Excel. By the end of Part I, the reader
will not merely understand what the Power Query editor looks
like and how to navigate it. They will understand why the way
they have been preparing data imposes costs that are invisible un-
til they are named, and why the alternative this book teaches is
not simply faster but structurally different in ways that matter for
professional analytical work.

Chapter 1 makes the case for Power Query by diagnosing theman-
ual preparation pattern it replaces. Chapter 2 orients the reader
inside the editor as an analytical environment, covering its layout,
its load destinations, and its configuration for professional use.
Chapter 3 establishes the Applied Steps pane — not as a feature of
the interface, but as the most important audit artifact in the an-
alyst’s toolkit and the mechanism through which a Power Query
workflow becomes a documented, defensible pipeline.

Every subsequent chapter in this book assumes the orientations
Part I builds. They are not re-established. They are applied.
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CHAPTER 1

TheDataPreparationRealityandthe
Case for Power Query

Chapter Introduction

This chapter does not begin with Power Query. It begins with the
problem Power Query solves.

That sequencing is deliberate. An analyst who understands the
full cost of manual data preparation — not merely in time, but
in trust, reproducibility, and institutional memory — approaches
Power Query as a professional answer to a professional problem,
not as a ribbon feature to be explored when convenient. The re-
framing that Chapter 1 accomplishes is the most important foun-
dation this book lays, and it is worth the chapter required to lay
it.

The chapter moves through four arguments in sequence. First,
it establishes the factual reality of how analysts spend their time
and why that distribution is not inevitable. Second, it examines
the two dominant approaches to data preparation that predate
Power Query— themanual copy-paste workflow and the formula-
based cleaning workflow — and diagnoses their structural failure
modes. Third, it introduces the concept of a reproducible, au-
ditable pipeline as the professional alternative. Fourth, it maps the
disciplines of that alternative across the six stages that organize
this book, so that every subsequent chapter can be understood in
relation to the whole.

By the end of this chapter, the reader should be able to name what
is structurally wrong with their current data preparation practice,
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articulate why Power Query is an architectural answer rather than
a convenience feature, and orient themselves within the discipline
map that the rest of this book will teach.

Chapter Objectives

Upon completing this chapter, the reader will be able to:

• Describe the hidden costs of manual data preparation — in
analyst time, analytical trust, and institutionalmemory—and
explain why those costs are not inherent to the work but to
the method

• Distinguish between themanualworkflow, the formula-based
workflow, and the pipeline-based workflow, and identify the
structural failure mode of each non-pipeline approach

• Explain what ETL means — Extract, Transform, Load — as
a professional discipline and how Power Query implements
each stage inside Excel

• Position Power Query correctly in relation to worksheet for-
mulas and VBAmacros, using the appropriate tool for the ap-
propriate analytical task

• Locate Power Query within the layered workbook architec-
ture introduced in Volume 1 of this series

• Describe the concept of a reproducible, auditable data pipeline
and explainwhat distinguishes it fromadata preparationwork-
flow

• Map the six stages of the ETL discipline introduced in this
chapter — Connect, Profile, Shape, Combine, Author, Deploy
— to the Parts of this book
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1.1 Why Analysts Spend the Majority of Their Time on
Data Preparation

1.1.1 The Hidden 80%of AnalyticalWork—Time Spent, Errors
Made, Reproducibility Lost

Thefigure appears in nearly every survey of applied analyticalwork,
and it is worth examining rather thanmerely citing. Studies of data
analyst and data scientist time allocation have consistently found
that a substantial majority of working time — figures ranging from
60 to 80 percent across different industries and job levels— is con-
sumed by activities that precede the analysis itself: locating data,
extracting it from source systems, cleaning it, reshaping it into a
usable form, and validating that the result reflects the source ac-
curately. The analysis — the charts, the models, the recommen-
dations, the insight — consumes the minority.

These findings are often presented with a tone of resigned fatal-
ism, as though the ratio describes a natural property of analytical
work that practitioners must learn to endure more efficiently. It
does not. The ratio is not a property of the work. It is a property
of how the work is organized — and specifically of whether data
preparation is treated as an improvisedmanual activity performed
anew each time data arrives, or as an engineered, documented,
automated discipline that is built once and replayed thereafter.

The distinctionmatters for reasons beyond time. Manual prepara-
tion does not merely consume analyst hours — it produces analyt-
ical risk at each repetition. Every time a human being performs a
sequence of filtering, trimming, formatting, and copy-pasting op-
erations from memory, the risk of inconsistency accumulates. A
filter criterion applied last month may not match the criterion ap-
plied this month if the analyst’s memory of last month’s decision
is imperfect. A SUBSTITUTE formula applied to fix a recoding in-
consistency in the source may be applied to the wrong column if
the source has added a new field since the last cycle. A subtotal
row removed manually may be missed in a particular refresh if the

5



POWER QUERY FOR ANALYSTS
Why Analysts Spend the Majority
of Their Time on Data Preparation

analyst is working under time pressure. None of these errors an-
nounces itself. The output looks clean. The numbers proceed to
downstream analysis and, eventually, to a report that is read by
someone who has no way of knowing the preparatory decisions
that produced it.

The third cost — institutional memory — is the least visible and
often the most expensive. When data preparation is manual and
undocumented, the analyst who built the process is the process.
When that analyst leaves, takes a different role, or is simply un-
available on a deadline, the preparation cannot be handed off, be-
cause there is nothing to hand. A new analyst inherits a workbook,
looks at the output, and has no reliable way of determining what
was done to the source to produce it. They begin again, making
their own decisions, introducing their own inconsistencies, at the
cost of their own hours. Institutional analytical knowledge is lost
and reconstructed repeatedly, in each cycle andwith each person-
nel change, because it was never encoded anywhere that outlasted
its author.

Power Query does not reduce the amount of analytical work that
needs to be done. It does not make source data cleaner. What it
does is make the preparation work — in full, with every decision
recorded — into a replayable, auditable, transferable artifact. The
hidden 80% does not disappear; it is automated, documented, and
rendered permanent.

1.1.2 TheCopy-Paste-FormulaWorkflowandItsFailureModes

Thedominant data preparation approach in professional Excel prac-
tice takes a recognizable form. A source file arrives — from an
export, an email, a system extract. The analyst opens it, opens
the workbook they are building, and begins moving data between
them: copying ranges, pasting values, applying a column of TRIM
formulas to strip leading spaces, a SUBSTITUTE formula to remove
stray characters, a TEXT-to-date conversion to fix the date fields
that arrived as text strings, and an IFERROR wrapper to suppress
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Figure 1.1. The three costs of manual data preparation: time consumed, ac-
curacy risk introduced, and institutional memory lost. All three are prop-
erties of the manual method, not of data preparation as an activity. A
pipeline-based approach addresses all three structurally.

the conversion errors that appear in rows where the dates were
genuinely blank. Several helper columns are built, their values
are pasted over themselves to break the formula references, and
the helper columns are deleted. The cleaned data now occupies a
range in the workbook, ready for analysis.

This workflow is familiar to every analyst who has used Excel pro-
fessionally for more than a few months. It is also brittle in ways
that are not immediately apparent from the inside of it.

The first failure mode is schema sensitivity. The formula chain
is built on the assumption that the source has a specific struc-
ture: that the date field is in column E, that the category field
contains the exact set of values the SUBSTITUTE chain was built
to normalize, that the row count falls within the range the formu-
las cover. When the source changes — when the exporting system
adds a column, shifts column positions, or introduces a new cate-
gory value — the formula chain breaks silently or produces wrong
output without the analyst being immediately aware of it. The
analyst’s only protection is to notice the problem before the out-
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put is used, which requires knowing what the output should look
like, which is exactly the kind of institutional memory that only the
original analyst possesses.

The second failure mode is the paste-over-delete pattern. The act
of pasting formula outputs over themselves to remove formula ref-
erences, and then deleting the helper columns, is a one-way oper-
ation. Once it is done, the transformation history is gone. There is
no way to look at the cleaned data and determine what was done
to it. The audit trail — whatever it was — has been destroyed in the
act of producing the output. If the output is later questioned, the
analyst must either reconstruct the transformation from memory
or re-execute the entire cleaning process from the source to ver-
ify that the output is correct. In either case, time is consumed for
a purpose that a documented pipeline would eliminate entirely.

The third failure mode is the repeatability gap. Each cycle of the
copy-paste-formula workflow requires the analyst to execute the
same sequence of steps frommemory. Small decisions accumulate
across cycles —which column to TRIM, which values to substitute,
which error condition to suppress — and the memory of those de-
cisions degrades over time. By the sixth or twelfth monthly cycle,
the workflow the analyst executes is not identical to the workflow
they executed in the first cycle. It is a memory-based approxi-
mation. The outputs of the two cycles are not guaranteed to be
produced by the same logic. Comparing results across cycles thus
carries a latent inconsistency that the analysis does not account
for and cannot detect.

1.1.3 What Manual Preparation Costs — Time, Trust, and In-
stitutional Memory

The analysis above identifies individual failure modes. But the cu-
mulative cost of the manual preparation pattern is best under-
stood not per-failure but across the full lifecycle of an analytical
product — a monthly report, a quarterly dashboard, a recurring
regulatory return.
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Consider a report that is produced monthly. The preparation cy-
cle takes three hours each month. Over twelve months, that is
thirty-six hours of analyst time consumed by a sequence of oper-
ations that will be performed again in substantially the same form
next month. Thirty-six hours is not the end of the cost. When the
analyst who owns the report takes annual leave in month eight,
another analyst must produce the report in their absence. They
spend an additional four hours — two trying to understand what
the original analyst did, two actually doing it based on their best
inference. The report is produced on time. Whether it is produced
correctly is unknown, because there is no documented standard
to verify it against.

At month fourteen, the analyst who built the original workflow
leaves the organization. Their replacement is given the workbook
and told that the report runs monthly. The workbook contains
cleaned data but no record of how it was cleaned. The replace-
ment analyst rebuilds the preparation process over the course of a
week, making their own decisions at each ambiguous step, some of
which align with their predecessor’s decisions and some of which
do not. The trend data in the report now carries a discontinuity
at month fourteen that the report’s consumers cannot see and the
report’s author does not know to disclose.

This is not a failure of individual analysts. It is the predictable
output of a method in which institutional knowledge about data
transformation is stored in human memory rather than in a doc-
umented, executable artifact. The cost is not a one-time penalty
for building the wrong tool; it is a compounding cost that accu-
mulates with every cycle, every personnel transition, and every
question about whether last month’s number was produced by the
same logic as this month’s. Trust in an analytical product, once
undermined, is expensive to rebuild and never fully recovered.

A pipeline built in Power Query addresses this cost at the struc-
tural level: the preparation is documented, automated, and inde-
pendent of the individual who built it. The knowledge is in the tool,
not in a person’s memory.
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1.2 What Power Query Is andWhat It Is Not

1.2.1 The ETL Acronym — Extract, Transform, Load as a Pro-
fessional Discipline

Power Query is described throughout this book as an ETL tool.
The term comes from enterprise data engineering, where it de-
scribes the architecture of industrial pipeline systems that move
data from operational source systems into analytical data ware-
houses. Understanding the acronym in its original context clari-
fies what Power Query does — and why applying that framing to a
tool embedded in Excel is accurate rather than aspirational.

Extract describes the process of connecting to a source system
and retrieving data from it. In enterprise ETLplatforms, thismeans
writing connectors to databases, flat files, APIs, and legacy sys-
tems, handling authentication, managing the read load on source
systems, and retrieving data in a form the transformation layer
can process. In Power Query, extraction is accomplished through
connectors — dozens of them, covering a range that spans local
Excel files and CSV exports through relational databases, Share-
Point lists, OneDrive folders, REST APIs, and web pages. The ana-
lyst selects a connector, configures the connection, navigates the
source structure, and retrieves data to the editor. Extract is com-
plete when the data appears in the preview pane as a structured
table.

Transformdescribes every operation applied to the extracted data
before it reaches its destination. In enterprise ETL, transforma-
tion encompasses business rule application, data quality enforce-
ment, referential integrity checks, aggregation, derived field con-
struction, and structural reshaping— all implemented in a pipeline
that is versioned, tested, and deployed. In Power Query, transfor-
mation is accomplished through the Applied Steps pane: every op-
eration the analyst applies — filtering, type enforcement, column
splitting, value replacement, pivoting, merging — is recorded as a
named, sequenced step in the pipeline. The full transformation is
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documented in the query as an executable M expression, visible
and editable at any time.

Load describes the delivery of the transformed data to its desti-
nation. In enterprise ETL, this means writing to a target database
table, updating a data mart, or inserting records into a warehouse.
In PowerQuery, the destination choices are three: a worksheet ta-
ble for direct use in formulas and charts, the Excel Data Model for
use with Power Pivot and DAX, or a connection-only query that
exists in memory as an intermediate stage feeding other down-
stream queries without producing any direct output. Load desti-
nation is an explicit design decision, not a default to be accepted
without consideration.

What makes Power Query an ETL tool rather than simply a set of
transformation features is the integration of all three stages into a
single, coordinated, refresh-replayable pipeline. When the source
is updated and the analyst triggers a refresh, all three stages re-
execute in sequence — the connection re-reads the source, the
full transformation pipeline re-applies every step, and the output
is redelivered to the destination. The analyst does not intervene.
The pipeline is the process.

1.2.2 PowerQueryvs. WorksheetFormulasvs. Macros—Choos-
ing the Right Tool

Microsoft Excel provides three distinct automation paradigms for
analyticalwork: worksheet formulas, VBAmacros, andPowerQuery.
Each has its appropriate domain, and the professional discipline
of using Excel for analytical work includes knowing which tool be-
longs to which task.

Worksheet formulas operate on individual cells or ranges within
the Excel calculation engine. They are the correct instrument for
deriving new values from existing data within the analysis layer of
the workbook: calculating running totals, applying lookup logic,
constructing conditional flags, building dynamic summaries. For-
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mulas are live: they recalculate automatically whenever their in-
puts change. They are wrong for data preparation precisely be-
cause of this live quality — a formula applied to raw source data
is dependent on the structure and content of that source, and
changes to the source break the formula silently rather than through
a documented step that the analyst can inspect and repair.

VBA macros are recorded or authored programs that automate
sequences of Excel operations, including operations that formu-
las cannot accomplish: navigating between files, running exter-
nal queries, manipulating workbook structure, and controlling the
Excel application itself. Macros are appropriate for automating
repetitive operationalworkflows that do not fit the formula or pipeline
paradigm — generating formatted reports, managing file exports,
automating print sequences. They are wrong for data prepara-
tion because their transformation logic is embedded in procedural
code that is difficult to audit without VBA proficiency, impossible
to inspect at the level of an individual transformation step, and not
natively refreshable against a live data source.

Power Query is the correct instrument for data preparation: ac-
quiring data from a source, transforming it from its source form
into an analytically usable form, and loading the result to a desti-
nation that formulas and models can consume. It is not a replace-
ment for formulas in the analysis layer. It is not a replacement for
macros in operational workflows. It is the appropriate tool for the
layer between raw source data and clean analytical input — a layer
that formulas were never designed to occupy and macros address
with unnecessary complexity.

1.2.3 PowerQueryasaLayer in the LayeredWorkbookArchi-
tecture fromBook 1

Readers who completed Volume 1 of this series — Excel for Ana-
lysts: The Analytical Foundation — will recognize the concept of
the layered workbook architecture: the discipline of separating
the raw data layer, the transformation layer, the analysis layer, and
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Figure 1.2. The tool selection matrix for Excel analytical automation. Each
paradigm has its appropriate domain: formulas for the analysis layer,
Power Query for the data preparation layer, and macros for operational
automation. Professional analytical practice uses each tool where it be-
longs and does not substitute one for another.
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the presentation layer within a single workbook, so that each con-
cerns itself exclusively with its own responsibility and does not
contaminate the responsibilities of adjacent layers.

Power Query occupies a specific and bounded position in that ar-
chitecture. It is the mechanism of the transformation layer.

In the Volume 1 workbook architecture, the transformation layer
sat between the raw data layer and the analysis layer. Raw source
data arrived in the raw data layer — unchanged, as it came from
the source. The transformation layer applied cleaning and reshap-
ing logic — manually, or through formula chains — and produced
a clean structured table for the analysis layer to consume. The
analysis layer then applied formulas, PivotTables, and aggregation
logic to that clean table. The presentation layer took the output of
the analysis layer and formatted it for its audience.

Power Query replaces the manual or formula-based transforma-
tion layer with a documented, automated pipeline. The raw data
layer now exists as a source external to or minimally present in
the workbook — a file, a database, a cloud connection — rather
than a pasted range. Power Query connects to it, transforms it
through the pipeline, and loads the result to the workbook at the
point where the analysis layer expects to find it. The analysis layer
does not change: it still consumes a clean, structured table. What
changes is how that table arrives and how reliably it reflects the
transformation decisions that were made.

The architecture introduced in Volume 1 remains intact. Power
Query does not displace it; it fulfills one layer of itwith an engineering-
grade tool.

1.3 TheETLParadigm—FromOne-OffTasks toRepro-
ducible Pipelines
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Figure 1.3. Power Query in the layered workbook architecture. The prepa-
ration layer connects to external sources, applies the documented transfor-
mation pipeline, and delivers clean structured data to the analysis layer.
The four-layer architecture introduced in Volume 1 is preserved; Power
Query replaces its manual and formula-based transformation layer with
an engineering-grade pipeline.
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1.3.1 The Concept of a Pipeline — Authored, Auditable, and
Refreshable

The word “pipeline” is used frequently in data engineering con-
texts, often loosely. In the specific context of this book, it has
a precise meaning, and that precision matters for understanding
what Power Query builds and why.

A pipeline, as used here, is a sequence of explicitly authored, named,
and ordered transformation operations that converts input data
from its source form to its target form, can be re-executed against
updated source data without modification, and preserves a com-
plete and inspectable record of every transformation decision it
applies.

Each element of that definition is doing work.

Explicitly authoredmeans that every transformation in the pipeline
was placed there by deliberate decision. It was not applied au-
tomatically by the tool, not inferred from the data, and not left
over from a previous version. The analyst made a decision — “re-
move rows where this column is null,” “split this field on the semi-
colon delimiter,” “rename this column to match the downstream
schema” — and that decision is now encoded in the pipeline as a
step.

Named and orderedmeans that the sequence of steps is visible, la-
belled with names the analyst has chosen, and arranged in a spe-
cific order that the analyst controls. The order is not arbitrary —
it reflects the logic of the transformation, the performance impli-
cations of early versus late filtering, and the dependency relation-
ships between steps. A well-ordered, well-named pipeline can be
read from top to bottom as a plain-language description of what
was done to the data and why.

Re-executable against updated source data is the operational def-
inition of a reproducible pipeline. The source data changes — a
new month’s records arrive, a database table is updated, a folder
receives a new file. The analyst clicks Refresh, or the workbook
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is opened with background refresh enabled, and the full pipeline
re-executes against the updated source, applying every transfor-
mation in exactly the same sequence, delivering the same struc-
tural output. The analyst does not intervene. There is nothing to
remember and no opportunity to make a different decision than
last month’s decision.

Preserves a complete and inspectable record is the operational def-
inition of an auditable pipeline. Every step is visible in the Applied
Steps pane. Every step’s underlying M expression is accessible in
the formula bar or the Advanced Editor. When the output is ques-
tioned — “did this month’s figure use the same category mapping
as last month’s?” — the answer is available in the pipeline itself,
without requiring the analyst’s memory or a separate documenta-
tion artifact.

These three properties — reproducibility, auditability, and refresh
automation—arewhat distinguish a data preparation pipeline from
a data preparation workflow. The workflow produces the same
output, or approximately the same output. The pipeline produces
the same output, documented, automatically, every time.

1.3.2 Reproducibility,Auditability,andTransformationTrace-
ability as Professional Standards

In professional analytical environments, reproducibility and au-
ditability are not merely operational conveniences — they are the
conditions under which analytical outputs can be trusted.

Reproducibility means that the same pipeline applied to the same
source data produces the same output. This is a necessary con-
dition for comparing outputs across time periods: if the transfor-
mation logic changes between cycles — even slightly, even inad-
vertently — then what appears to be a trend in the data may be a
trend in the analyst’s decisions. A pipeline that is documented and
re-executed mechanically is not subject to this risk. A workflow
that is executed from memory is.
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Auditability means that the logic of a transformation can be in-
spected and verified by someone other than its author. In reg-
ulated industries — finance, healthcare, public administration —
this is often a compliance requirement rather than a professional
preference. In all industries, it is the property that allows analyt-
ical outputs to be questioned, challenged, and ultimately trusted.
An output whose preparation logic cannot be inspected cannot be
fully verified. An output whose preparation is documented step by
step in a readable pipeline can be reviewed, approved, and signed
off on as a professional deliverable.

Transformation traceability is the specific capability to follow a
value in the output back through the transformation steps that
produced it and forward through the downstreamcalculations that
consume it. If a figure in a report appears anomalous, traceability
means the analyst can determine whether the anomaly originates
in the source data, in a transformation step, or in a downstream
formula — and can pinpoint the exact location. Without traceabil-
ity, debugging an anomaly requires a full re-examination of ev-
erything that could have affected the figure, which is expensive in
time and unreliable in result.

Power Query’s Applied Steps pane is the mechanism for all three
properties. Each step is a traceable, inspectable, reproducible trans-
formation decision. Together they constitute the transformation
audit trail — the professional record that justifies the output to
anyone who has the right and the need to question it.

1.3.3 TransitioningfromSpreadsheetThinkingtoPipelineThink-
ing

The shift frommanual data preparation to pipeline-based data prepa-
ration requires a corresponding shift in how the analyst reasons
about their work. This shift is as important as any technical skill
the book teaches, and it is worth articulating explicitly before the
technical instruction begins.
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Spreadsheet thinking approaches data preparation as a series of
individual actions performed on a dataset: open the file, sort the
column, filter out the blanks, trim the text, fix the dates, delete
the helper columns. Each action is complete in itself. The result
accumulates cell by cell, column by column, until the dataset looks
right. The analyst’s attention is on the current state of the data —
what it looks like now— and on the next action needed to improve
it.

Pipeline thinking approaches data preparation as the design of a
sequence of documented operations that transforms a class of in-
puts into a class of outputs, reliably and automatically, regardless
of which specific instance of that input arrives. The analyst’s at-
tention is not on the current state of the data but on the design
of the transformation architecture — what the pipeline must do,
in what order, to any version of this source that conforms to the
expected schema. The individual transformation step matters not
because it fixes the current problem, but because it is the correctly
placed, correctly named decision that will be replayed against next
month’s data with no intervention.

This is a genuine cognitive shift, and it does not happen auto-
matically when the analyst opens the Power Query editor for the
first time. It is possible to use Power Query in the spreadsheet-
thinking mode — clicking through the interface, accepting default
step names, building queries that work once but are fragile on re-
fresh — and to miss the pipeline-thinking discipline entirely. This
book is designed to prevent that outcome. The naming conven-
tions, the layer architecture, the Applied Steps discipline, the pro-
duction readiness standards — all of these are expressions of the
pipeline-thinking orientation, and all of them are introduced and
reinforced throughout the text.

The transition is worth making. Analysts who have completed it
describe the experience of inheriting an undocumented manual
preparation process as qualitatively different from before — not
merely slower, but structurally wrong in a way they can now ar-
ticulate and remedy.
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1.4 The DisciplineMap for This Book

1.4.1 Connect, Profile, Shape, Combine, Author, Deploy—Six
Stages of an ETLWorkflow

This book is organized around six stages that represent the com-
plete professional lifecycle of a Power Query pipeline. Each stage
is a distinct class of analytical judgment, and the chapters that
teach each stage form a coherent discipline rather than a collec-
tion of features.

Stage 1: Connect. Before any transformation can occur, the ana-
lyst must establish a connection to the data source. Connection is
not amechanical preliminary— it is a set of architectural decisions
whose consequences propagate across the pipeline’s entire life-
time. Which connector to use, how to configure authentication,
what privacy level to assign, how to parameterize the source path
for portability and refresh resilience: these are all design decisions
made at the Connect stage, and they determine the fragility or ro-
bustness of everything that follows. Part II of this book (Chapters
4 and 5) covers connection to file, folder, database, cloud, and web
sources in full professional depth.

Stage 2: Profile. Once connected, the analyst’s first act on an un-
familiar source should not be transformation — it should be di-
agnosis. The profiling tools in Power Query — Column Quality,
Column Distribution, and Column Profile — reveal the actual state
of the data: null rates by column, error rates, value distributions,
cardinality, and the granularity of the dataset. Transformation de-
cisions made without profiling are guesses. Transformation deci-
sions made after profiling are responses to documented findings.
Part III (Chapter 6) covers data profiling as a professional analytical
discipline.

Stage 3: Shape. The Shape stage encompasses the majority of
what most analysts think of as “data cleaning”: filtering rows, re-
moving duplicates, enforcing data types, renaming and reorder-
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ing columns, splitting and merging fields, replacing values, han-
dling null and error conditions, and deriving new columns through
expressions. It also includes structural transformations — pivot,
unpivot, transpose, group by — that reshape data from its source
form into an analytically appropriate form. Part III (Chapters 7 and
8) covers shaping in full.

Stage 4: Combine. Real analytical work rarely operates on a sin-
gle source. The Combine stage encompasses the operations that
bringmultiple queries together: Append for stacking same-structure
sources into a unified longer table, and Merge for joining related
tables on matching key columns — the relational join operations
available in the Power Query layer, before the full relational model
is introduced in Volume 4. Part IV (Chapters 9 and 10) covers both
combination approaches.

Stage 5: Author. The Author stage encompasses the M language
capabilities that go beyond what the ribbon interface can pro-
duce: reading and understanding the M expressions that Power
Query generates from ribbon operations, writing custom column
expressions that ribbon operations cannot produce, parameter-
izing queries for dynamic behavior, building reusable functions
for transformations applied across multiple queries, and struc-
turing queries into the layered staging-transformation-load archi-
tecture. Part V (Chapters 11 through 14) covers M as an analytical
reading and writing skill.

Stage 6: Deploy. A pipeline that works correctly in a development
context is not the same as a pipeline that is fit for production.
The Deploy stage covers the capabilities that determine whether
a pipeline survives contact with a live operational environment:
query folding and performance optimization, error handling at re-
fresh time, data quality checks within the pipeline, and the pro-
duction readiness standards — documentation, naming, handoff
protocols— that allow a pipeline to be shared, inherited, andmain-
tained. Part VI (Chapters 15 and 16) covers production deployment
in full.
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Figure 1.4. The six-stage ETL discipline map and its correspondence to
the Parts and chapters of this book. Each stage represents a distinct class
of professional judgment. The book’s structure ensures that by the final
chapter, the reader has traversed the full lifecycle of a production-ready
Power Query pipeline.
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1.4.2 Prerequisites Carried Forward fromBooks 1 and 2

This book assumes specific capabilities that were the primary sub-
jects of Volumes 1 and 2. They are not re-taught here. They are
assumed and applied.

FromVolume 1, the following are assumed: the analystworks in the
layered workbook architecture, understands the role of Excel Ta-
bles and structured references, assigns data types with awareness
of their analytical consequences, and distinguishes between raw
data, transformation logic, and analytical outputs as conceptually
and structurally separate concerns. The Power Query pipeline
constructed in this book is the fulfillment of the transformation
layer that Volume 1 identified as necessary. Readers who did not
complete Volume 1 should review the Prerequisites section of this
book’s front matter and confirm they carry the relevant capabili-
ties before proceeding.

From Volume 2, the following are applied in the context of this
bookwithout re-introduction: the ability to read a formula ofmod-
erate complexity and describe what it calculates, the understand-
ing of how data types interact with formula operations, and the
discipline of writing expressions that are correct, readable, and
maintainable. These capabilities are applied when reading M ex-
pressions in Part V, when designing custom column formulas, and
when reasoning about the interaction between Power Query out-
puts and downstream formula architecture.

The Power Query content in this book is not formally dependent
on any specific formula function from Volume 2. But the habit
of analytical reasoning that Volume 2 builds — treating each ex-
pression as a documented decision with consequences, design-
ing logic that is readable by others, handling errors as design con-
siderations rather than afterthoughts — is directly applied in the
pipeline-thinking orientation that this book teaches.
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1.4.3 What This Book Hands Off to Book 4

Precision about scope boundaries is a professional discipline, not
a limitation. This section identifies what this book explicitly does
not cover, and confirms that what it does not cover is addressed
completely in the volume for which that coverage is appropriate.

The Data Model as a relational analytical environment — table re-
lationships, star schema design, cardinality, DAX calculations —
is outside the scope of this book. The Data Model appears here
only as a load destination: Power Query can deliver its output to
the model, and the analyst should understand the implications of
that destination choice. What happens inside the model after that
delivery is Volume 4’s subject.

Calendar table design, time intelligence, and date dimension ar-
chitecture are excluded for the same reason. Power Query in this
book performs date-level transformations—extracting year, quar-
ter, month, and week values from date columns, calculating date
differences, deriving fiscal period fields — but it stops short of de-
signing the full calendar table that Volume 4’s DAX time intelli-
gence functions will require.

The relational join semantics that Power Query’s Merge operation
performs — inner join, left outer, right outer, full outer, left anti,
right anti— are covered in Part IV at the level of practical usage and
analytical judgment. The full dimensional modeling implications
of those join patterns, and the specific join logic required to build
correct star schema relationships, belong to Volume 4.

What this book delivers to Volume 4 is a fully prepared, correctly
typed, refresh-ready output in the Data Model — tables that are
clean, granular, consistently structured, and free of the schema
drift and refresh failures that would corrupt the relational model
built on top of them. Volume 4 begins at that point and builds
upward.
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Analyst’sCorner 1—ADayintheLifeofanAnalystWith-
out Power Query

Picture the Monday morning of an analyst who manages a weekly
sales performance report for a regional sales team. The report is
read by five managers and two directors on Monday afternoon,
and it must reflect Friday’s closing numbers.

At 8:00 AM the analyst opens their email and finds that the weekly
extract from the CRM has arrived. It is a CSV file with 4,200 rows
and 22 columns. The analyst opens it in Excel alongside the report
workbook and begins their standard preparation.

By 8:45 AM they have removed the seven columns that are not
used in the report, filtered out the test accounts, trimmed the cus-
tomer name column, and fixed the date format in the order date
field — the CRM exports dates as text strings in DD/MM/YYYY
format, and the report needs them as Excel date serials. This re-
quires a column of DATEVALUE(TEXT(MID(A2,4,2)&”/”&LEFT(A2,
2)&”/”&RIGHT(A2,4),”MM/DD/YYYY”)) formulas, which the ana-
lyst has memorized from the first time they built it eight months
ago. They paste the formula column over itself as values and delete
the helper column.

At 9:10 AM the analyst discovers that one of the regional codes in
the territory field appears as “SW” this week instead of the stan-
dard “South-West” that the report’s SUMIFS formulas expect. They
do not know if this is a one-time CRM entry error or a permanent
code change. They use Find & Replace to normalize it to “South-
West,” make a note to follow up with the CRM administrator, and
continue.

At 9:35 AM the analysis is complete. The report looks correct. The
analyst sends it to the distribution list.

At 2:15 PM one of the directors replies: “The South-West figures
look low compared to last week. Can you verify?” The analyst
opens the previous week’s extract — which they no longer have,
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because it was not archived — and cannot directly compare the
preparation logic applied to each week’s data. They spend forty
minutes reconstructing the preparation process frommemory, ap-
plying it to a backup of the report file they happen to have, and
confirming that the figures are correct. The apparent discrepancy
was in the director’s expectation, not the data. The forty minutes
was consumed producing evidence for a conclusion that a docu-
mented, replayable pipeline would have provided in two minutes.

On Thursday, the CRM administrator responds to confirm that
“SW” is now the permanent regional code. The analyst updates
their SUBSTITUTE formula memorization for next Monday.

This is not an unusual analytical Monday. It is a very ordinary
one. Power Query does not change the territory code. It does
not prevent the director’s question. What it does is replace every
manually executed step in that sequence — the column deletion,
the date conversion, the SUBSTITUTE, the paste-over, the recon-
struction in the afternoon—with a documented, named, automat-
ically refreshable pipeline that runs in its entirety when the analyst
opens the workbook, produces the same output it produced last
week from the same logic, and shows the director in thirty sec-
onds exactly which transformation normalized the regional code
and exactly what the raw value in the source was before it was
normalized.

The Monday does not get easier because the work gets simpler. It
gets easier because the work gets documented.

AnalyticalToolkit—TheETLWorkflowSelf-Assessment
Checklist

Use this checklist to evaluate the data preparation practices you
currently apply to aworkbook or report youmanage regularly. An-
swer each question honestly and use the results to identify which
stages of this book’s discipline are most immediately applicable to
your work.
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Stage: Preparation Method

My current data preparation for this report involves manual
copy-paste operations performed at each reporting cycle.

My current preparation involves formula chains (TRIM, SUB-
STITUTE, TEXT conversions) applied to source data within
the workbook.

My current preparation has no documented record of what
was done — it is in my memory or a private set of notes.

My current preparation could not be re-executed identically
by a colleague without my active guidance.

If you checked any of the above, you are operating in the man-
ual or formula-based preparation paradigm. Every checked item
represents a cost that a Power Query pipeline eliminates.

Stage: Connection and Source Management

Mysource file paths are hard-coded (absolute paths that break
when the filemoves or the workbook is opened on a different
machine).

I do not know the authentication requirements for all data
sources I use regularly.

I have experienced a “refresh failure” and had to spend time
diagnosing its cause rather than proceeding immediately to
the fix.

My workbook consumes data from more than one source,
and I have no documented record of what those sources are
and what each contributes.

Stage: Data Profiling

I begin transforming a new source dataset without first ex-
amining its column quality, null rates, or value distributions.
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I have encountered errors in a downstream report caused by
problems in source data that I did not detect before process-
ing.

I do not have a standard first-pass checklist for evaluating an
unfamiliar source before writing any transformation logic.

Stage: Transformation Documentation

My transformation steps are not named — they carry Power
Query’s default names (Changed Type, Removed Columns,
etc.).

A colleague could not determinewhatmy queries do by read-
ing the Applied Steps pane without asking me.

My queries mix staging logic, transformation logic, and out-
put delivery in a single unstructured query.

Stage: Production Readiness

My workbook does not have a documented refresh proce-
dure.

I do not have an explicit error-handling strategy for refresh
failures — I discover failures when the output is wrong.

I have no data quality checks built intomypipeline thatwould
catch silent data loss between refresh cycles.

Interpreting Your Results

Every checked item in this list corresponds to a professional dis-
cipline addressed in a specific chapter of this book. Readers who
check nothing face a different challenge: confirm that each unchecked
item reflects genuine practice, not aspiration, and that a colleague
would describe the same workbook in the same terms.

The purpose of this checklist is not to produce a score. It is to give
the learning in this book a concrete address — a specific inade-
quacy in a specific real workflow—so that the techniques taught in
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each chapter are not abstract but immediately applicable to work
that exists and matters.

Chapter Summary

This chapter made the case for Power Query as a professional an-
swer to a structural problem. The argument moved through four
stages.

First, the hidden costs of manual data preparation were identified
and named: the time consumed at each reporting cycle, the ac-
curacy risk introduced by every manual repetition, and the insti-
tutional memory lost when preparation logic is stored in the an-
alyst’s memory rather than in a documented, executable artifact.
The sixty-to-eighty percent figure was contextualized not as an
inherent cost of analytical work but as the cost of a method — a
method that is replaceable.

Second, the dominant pre-PowerQuery approaches to data prepa-
ration — the copy-paste workflow and the formula-based clean-
ing workflow — were examined for their structural failure modes:
schema sensitivity, irreproducibility through the paste-over-delete
pattern, and the repeatability gap that accumulates across cycles.
Both approaches produce output, and sometimes correct output.
Neither produces a pipeline.

Third, Power Query was introduced as an ETL engine implement-
ing the Extract, Transform, Load paradigm inside Excel. The ETL
framing was extended to the concept of a pipeline — a sequence
of authored, named, ordered transformation steps that is repro-
ducible, auditable, and refresh-automated. The distinction be-
tween spreadsheet thinking and pipeline thinking was drawn and
identified as the cognitive shift this book facilitates.

Fourth, the six-stage discipline map for this book was introduced
—Connect, Profile, Shape, Combine, Author, Deploy—andmapped
to the Parts and chapters that teach each stage. The prerequi-
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sites from Volumes 1 and 2 were confirmed, and the explicit scope
boundary with Volume 4 was established.

The reader now has the conceptual framework within which every
subsequent chapter’s technical instruction will be placed. Chapter
2 enters the Power Query editor itself.

Key Takeaways

• Data preparation consuming sixty to eighty percent of ana-
lyst time is not an inherent property of analytical work. It is
the cost of themanual and formula-based preparationmethod.
A documented, automated pipeline addresses this cost struc-
turally, not incrementally.

• The copy-paste-formula workflow fails in three systematic
ways: schema sensitivity (breaking silently when the source
changes structure), the paste-over-delete pattern (destroy-
ing the transformation audit trail), and the repeatability gap
(producing slightly different logic across cycles because the
logic lives in memory rather than in a document).

• PowerQuery implements the ETLparadigm—Extract, Trans-
form, Load — as a three-stage pipeline inside Excel. The
pipeline is authored once, replays automatically on refresh,
and preserves a complete, inspectable record of every trans-
formation decision.

• PowerQuery is the correct tool for the data preparation layer
— the layer between raw source data and clean analytical in-
put. Worksheet formulas belong in the analysis layer. VBA
macros belong in operational automation. Each tool has an
appropriate domain; professional practice uses each where
it belongs.

• Power Query occupies the transformation layer of the lay-
ered workbook architecture introduced in Volume 1. It does
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not displace that architecture; it fulfills one layer of it with
an engineering-grade tool.

• A data preparation pipeline is distinguished fromadata prepa-
ration workflow by three properties: it is reproducible (the
same logic applies identically each refresh), it is auditable
(every transformation decision is visible and inspectable), and
it is refresh-automated (the full pipeline re-executes against
updated source data without analyst intervention).

• The six-stage disciplinemap—Connect, Profile, Shape, Com-
bine, Author, Deploy — organizes the full professional life-
cycle of a Power Query pipeline. This book is structured to
traverse all six stages completely.

Practice Quiz

Multiple Choice Questions (12)

Question 1. Research studies consistently find that professional
data analysts spend the majority of their working time on data
preparation rather than analysis. Which of the following best ex-
plainswhy this ratio is not an inevitable property of analyticalwork?

A) Analysts have insufficient training in statistical methods, which
slows the analysis phase.

B) The ratio reflects the manual and undocumented methods used
for preparation, not the inherent requirements of the work itself.

C) Data sources are increasingly complex, and preparation time
will always dominate regardless of the tools used.

D) The analysis phase is inherently faster than preparation because
formulas calculate automatically.

Question 2. An analyst prepares a monthly sales report by copy-
ing data from a CRM export, applying TRIM and SUBSTITUTE for-
mulas, pasting the results over themselves as values, and deleting
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the helper columns. Which of the following is the most significant
structural failure of this approach?

A) The use of TRIM formulas is computationally inefficient for large
datasets.

B) Copying data betweenworkbooks introduces file size constraints
that limit scalability.

C) The paste-over-delete pattern destroys the transformation au-
dit trail, leaving no inspectable record of what was done to the
source data.

D) Formulas cannot handle date conversion reliably across differ-
ent Excel versions.

Question 3. In the context of Power Query and data engineering,
what does the “Extract” stage of the ETL process accomplish?

A) It applies transformation rules to clean and reshape data in prepa-
ration for analysis.

B) It connects to the data source, navigates its structure, and re-
trieves data to the Power Query editor.

C) It delivers the transformed data to its destination — a work-
sheet, the Data Model, or a connection-only query.

D) It calculates derived fields and aggregations from the source
data.

Question 4. An analyst is deciding whether to use Power Query,
a worksheet formula, or a VBA macro to combine data from thirty
monthly files stored in a shared folder into a single analytical table.
Which choice is most appropriate, and why?

A) A VBA macro, because combining files requires automating file
navigation, which formulas cannot accomplish.

B) A worksheet formula using INDIRECT and VLOOKUP, because
these functions can reference external workbooks.
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C) Power Query, because combining same-structure files from a
folder is precisely the data preparation task forwhich PowerQuery’s
ETL pipeline is the appropriate instrument.

D) Power Query or a macro are equally appropriate; the choice is
a matter of analyst preference.

Question 5. Which of the following correctly describes the po-
sition of Power Query within the layered workbook architecture
introduced in Volume 1 of this series?

A) Power Query replaces the analysis layer, performing calcula-
tions that would otherwise require worksheet formulas.

B) Power Query occupies the transformation layer, connecting to
external sources, applying the preparation pipeline, and delivering
clean data to the analysis layer.

C) Power Query occupies the presentation layer, formatting ana-
lytical outputs for stakeholder consumption.

D) Power Query is an alternative to the layered workbook archi-
tecture, replacing it with a single-query approach.

Question 6. A data preparation pipeline is described as “auditable.”
What does auditability mean in this context?

A) The pipeline has been reviewed and approved by a compliance
officer.

B) The transformation logic of the pipeline can be inspected and
verified by someone other than the analyst who built it.

C) The pipeline was built using a version-controlled development
environment.

D) The pipeline produces output that matches the source data ex-
actly, with no transformation applied.

Question 7. An analyst discovers that a value in a published re-
port looks anomalous compared to the same value in the previ-
ous month’s report. The analyst built both reports using a Power
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Query pipeline. What capability of the pipeline most directly sup-
ports the investigation of this anomaly?

A) Refresh automation, which allows the pipeline to be re-run against
the previous month’s data instantly.

B) Transformation traceability through the Applied Steps pane, al-
lowing the analyst to follow the value through the sequence of
transformation steps that produced it.

C) Connection-only query support, which isolates the anomaly to
a specific source.

D) The Data Model load destination, which retains historical ver-
sions of the output.

Question 8. In the six-stage ETL discipline map introduced in this
chapter, which stage encompasses the operations of filtering rows,
enforcing data types, splitting columns, handling null values, and
constructing derived columns?

A) Connect

B) Profile

C) Shape

D) Author

Question 9. Which of the following best describes the difference
between “spreadsheet thinking” and “pipeline thinking” as intro-
duced in this chapter?

A) Spreadsheet thinking uses formulas; pipeline thinking usesmacros.

B) Spreadsheet thinking focuses on the current state of the data
and the next individual action; pipeline thinking focuses on de-
signing a documented sequence of operations that will transform
any conforming instance of the source correctly.

C) Spreadsheet thinking is appropriate for large datasets; pipeline
thinking is appropriate for small datasets.
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D) Pipeline thinking requires SQL knowledge; spreadsheet think-
ing does not.

Question 10. Which of the following is explicitly identified in this
chapter as outside the scope of this book and reserved for Volume
4 of this series?

A) Connecting Power Query to a REST API with authentication
headers.

B) Reading andunderstanding theMexpressions generated by Power
Query ribbon operations.

C) The Excel Data Model as a relational analytical environment —
table relationships, DAX calculations, and star schema design.

D) The Folder connector for combiningmany same-structure source
files into one query.

Question 11. An analyst inherits aworkbook that produces aweekly
report. The preparation queries have default Power Query step
names — “Changed Type,” “Removed Columns,” “Filtered Rows” —
and the queries are organized in a single flat list with no grouping
or naming convention. Which professional standard identified in
this chapter is most clearly absent?

A) Refresh automation: the pipeline cannot be refreshed with de-
fault step names.

B) The auditability standard: the Applied Steps pane cannot be
read as a plain-language description of the transformation deci-
sions because the steps are not meaningfully named.

C) The reproducibility standard: default step names cause the pipeline
to apply different logic on each refresh.

D) TheExtract stage: connection-only queries require named steps
to connect to sources correctly.

Question 12. APowerQuery pipeline is described in this chapter as
having three properties that distinguish it from amanual prepara-
tion workflow: reproducibility, auditability, and refresh automa-
tion. Which combination correctly defines all three?
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A) Reproducibility: produces approximately similar output on each
run. Auditability: was built by a qualified analyst. Refresh automa-
tion: runs without the analyst opening Excel.

B) Reproducibility: the same transformation logic applies iden-
tically to each instance of the source. Auditability: every trans-
formation decision is visible and inspectable in the Applied Steps
pane. Refresh automation: the full pipeline re-executes against
updated source data without analyst intervention.

C) Reproducibility: the pipeline has been tested onmultiple datasets.
Auditability: the pipeline was reviewed by a second analyst. Re-
fresh automation: the pipeline triggers automatically when the
source file changes.

D) Reproducibility: the pipeline produces no errors. Auditability:
the pipeline has been documented in a separate file. Refresh au-
tomation: the workbook opens at a scheduled time.

Answer Keywith Rationale

Question 1 — Correct answer: B

The sixty-to-eighty percent figure describes the cost of the man-
ual and undocumented preparation method, not a necessary fea-
ture of analyticalwork. Organizations that adopt systematic pipeline
tooling consistently reduce the preparation-to-analysis time ra-
tio. Option A confuses the preparation problem with the analy-
sis problem. Option C is incorrect because the ratio is method-
dependent, not source-complexity-dependent. OptionDconfuses
formula recalculation (a feature of the analysis layer) with prepa-
ration efficiency.

Question 2 — Correct answer: C

The paste-over-delete pattern is the most significant structural
failure because it is irreversible and destroys information. Once
formula results are pasted as values andhelper columns are deleted,
there is no record of what was done to the data or why. Options A,
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B, and D describe real concerns but none is as structurally critical
as the loss of the audit trail, which affects every subsequent use of
the output regardless of dataset size or Excel version.

Question 3 — Correct answer: B

The Extract stage is the connection and retrieval stage. It connects
to the source, navigates its structure (selecting the relevant table,
sheet, or endpoint), and makes the data available inside the Power
Query editor. Option A describes the Transform stage. Option
C describes the Load stage. Option D describes derived column
construction, which is a Transform-stage activity.

Question 4 — Correct answer: C

Combiningmany same-structure files froma folder is a data prepa-
ration task — acquiring and combining source data into a unified
analytical input—which is precisely the domain of the PowerQuery
ETL pipeline. Option A is incorrect because this is not an opera-
tional automation task; it is a data preparation task. Option B is
technically possible for small numbers of files but does not scale,
is fragile on schema change, and destroys the audit trail. Option
D is incorrect: this is not a matter of preference — tool selection
should be based on the domain of the task.

Question 5 — Correct answer: B

PowerQuery occupies the transformation layer: it connects to the
source (extraction), applies the pipeline (transformation), and de-
livers clean data to the analysis layer (load). It does not replace
the analysis layer, the presentation layer, or the architecture itself.
The layered workbook architecture from Volume 1 is preserved;
Power Query fulfills one layer of it.

Question 6 — Correct answer: B

Auditability, as used in this context, means that the transforma-
tion logic can be inspected and verified by any analyst with access
to the workbook, not just the one who built it. This is achieved
through the Applied Steps pane and the M expressions it exposes.
Options A andC describe process controls external to the pipeline.
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Option D describes a pipeline that performs no transformation,
which is not the analytical goal.

Question 7 — Correct answer: B

Transformation traceability through the Applied Steps pane is the
capability that directly supports anomaly investigation. The an-
alyst can step through each transformation applied to the data,
identify where the value changed from the source to the output,
and determine whether the change is intentional or erroneous.
Option A is useful but supports comparison rather than diagnosis.
Options C and D do not directly address transformation traceabil-
ity.

Question 8 — Correct answer: C

The Shape stage encompasses row-level operations (filtering, dedu-
plication, error handling), column-level operations (renaming, split-
ting, merging), type enforcement, null and error handling, and de-
rived column construction. These are the operations that con-
vert source data from its raw form into an analytically usable form.
Connect is Stage 1. Profile is Stage 2. Author covers M language
and custom expressions.

Question 9 — Correct answer: B

The chapter explicitly frames the distinction as a difference inwhere
the analyst’s attention is directed: spreadsheet thinking is focused
on the current state and the next action; pipeline thinking is fo-
cused on designing a documented, replayable architecture. Op-
tions A and C introduce incorrect tool and dataset-size associa-
tions. Option D incorrectly requires SQL knowledge for pipeline
thinking; this book’s pipeline discipline uses M, not SQL, and in-
troduces M from first principles.

Question 10 — Correct answer: C

The chapter explicitly reserves the Data Model as a relational an-
alytical environment — table relationships, DAX, and star schema
design — for Volume 4. REST API connections (option A) are cov-
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ered in Part II. M expression reading (option B) is covered in Part
V. The Folder connector (option D) is covered in Part II.

Question 11 — Correct answer: B

Default step names (“Changed Type,” “Removed Columns”) render
the Applied Steps pane unreadable as an audit trail. Someone in-
heriting the pipeline cannot determine from the step names what
transformation decisions were made, in what order, or why. This
is a failure of the auditability standard. Default step names do not
affect refresh execution (option A) or transformation logic (option
C). Option D incorrectly links step naming to connection behavior.

Question 12 — Correct answer: B

Option B correctly defines all three properties as introduced in the
chapter: reproducibility as identical logic applied each time, au-
ditability as inspectability of transformation decisions in the Ap-
plied Steps pane, and refresh automation as the full pipeline re-
executing automatically against updated source data. The other
options contain inaccuracies in one ormore definitions— approxi-
mate output (A), external review or automatic file-change trigger-
ing (C), and separate documentation files (D) are not the defini-
tions this chapter uses.

Exercises / Applied Practice

Exercise 1.1—AuditingOneofYourCurrentWorkbooksforMan-
ual Preparation Cost (Comprehension)

Objective: Identify and quantify the manual data preparation cost
in a workbook you currently manage or have access to, using the
concepts and vocabulary introduced in this chapter.

Instructions:

Select aworkbook youworkwith regularly that involves data prepa-
ration— ideally one that is refreshed on a recurring schedule (weekly,
monthly, quarterly). If you do not have access to such a workbook,
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use any Excel file that contains data that arrived from an external
source and was cleaned or reshaped before use.

1. Estimate the time spent on data preparation for this work-
book at each refresh cycle. Include allmanual activities: down-
loading or locating source files, copying and pasting data, ap-
plying formula-based cleaning, fixing encoding or date for-
mat issues, deleting helper columns, and any other prepara-
tory steps performedbefore the analyticalwork begins. Record
this estimate in minutes.

2. Using the three cost categories introduced in Section 1.1.1 —
Time, Accuracy, and Institutional Memory — evaluate your
workbook against each:

• Time: Multiply your per-cycle estimate by the number of cy-
cles per year. Record the annual manual preparation time in
hours.

• Accuracy: Identify at least two specific points in your prepa-
ration workflow where a different decision in this cycle ver-
sus last cycle would produce a different output without any
indication that the outputs are inconsistent.

• Institutional Memory: Determine whether a colleague could
reproduce your preparation process, correctly and completely,
with no guidance from you. Write one paragraph describing
what they would need to know that is not documented any-
where in the workbook.

1. Complete the ETLWorkflow Self-Assessment Checklist from
the Analytical Toolkit section of this chapter, applied to the
specific workbook you have selected.

Deliverable: A written summary (approximately one page) cov-
ering your per-cycle and annual time estimates, your accuracy
risk assessment at two specific workflow points, your institutional
memory evaluation, and your checklist results. This document
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is your baseline audit — it establishes what Chapter 16’s produc-
tion readiness standards will measure your work against when this
book is complete.

Exercise 1.2 — Mapping the Preparation Steps of an Existing
Report Onto the Six ETL Stages (Application)

Objective: Translate the vocabulary of a current data preparation
workflow into the six-stage discipline map introduced in Section
1.4.1, identifying which stages are present, which are absent, and
which are performed without discipline.

Instructions:

Using the same workbook selected in Exercise 1.1, or a different
workbook if that one involved no meaningful preparation:

1. Write out every distinct step of your current preparation pro-
cess as a numbered list, in the order you perform them. Be
specific: “OpenCRMexport,” “Delete columns B, D, F through
H,” “Apply TRIM formula to columnC,” “Paste columnC as val-
ues and delete helper column,” and so on. Do not summarize
or group steps unless they are genuinely a single indivisible
action.

2. Assign each step in your list to one of the six ETL stages: Con-
nect, Profile, Shape, Combine, Author, Deploy. For steps that
do notmap cleanly to any stage—because they areworkarounds,
ad hoc fixes, or activities that a pipeline would not require —
label them as “Manual overhead.”

3. For each of the six stages, write one sentence describing the
degree to which that stage is currently performed with dis-
cipline in your workflow. Use the following scale:

• Absent: This stage is not performed at all.

• Informal: The stage is performed but without documenta-
tion, consistency standards, or repeatability.
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• Partial: Some elements of the stage are performed with dis-
cipline; others are not.

• Disciplined: The stage is performed consistently, documentably,
and reproducibly.

1. Identify the one stage whose current absence or informal-
ity poses the greatest risk to the quality and reliability of the
output. Write two to three sentences justifying your selec-
tion with specific reference to the failure modes described
in this chapter.

Deliverable: The numbered step list with stage assignments, the
six stage-level discipline assessments, and the risk identification
paragraph. This map will serve as a reference point throughout
the book as each stage’s professional standard is introduced.

Exercise 1.3—Defending theCase for PowerQuery to a Skep-
tical Colleague (Judgment)

Objective: Construct a professional argument for adopting Power
Query as the data preparation standard for a specific analytical
workflow, addressed to an audience with valid reasons to be skep-
tical.

Context: A colleaguewhomanages the quarterly financial variance
report for your organization has been doing so for three years us-
ing a manual copy-paste and formula-based workflow. The report
is accurate, it is delivered on time, and the colleague is proficient
and experienced. They are skeptical of the argument that they
should change their method. Their objections include: “My pro-
cess works fine. Learning a new tool takes time I don’t have. The
report is only quarterly — it’s not worth automating.” You have
been asked to respond to these objections substantively.

Instructions:
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Write a professional communication — a short internal memo or
structured talking points, approximately 400 to 600 words — that
makes the case for Power Query adoption in the specific context
of this quarterly report. Your argument must:

1. Acknowledge the validity of the colleague’s current approach:
the report is accurate and delivered on time. Do not charac-
terize the currentmethod as failing— it is not failing. Identify
what it costs.

2. Address each of the three stated objections directly, using
the arguments from this chapter:

• “My process works fine.” — Address this with the distinction
between a process that produces output and a process that
is documented, auditable, and resilient to personnel change.

• “Learning a new tool takes time I don’t have.” — Address this
with the concept of one-time pipeline authoring cost ver-
sus recurringmanual preparation cost, using the annual time
calculation concept from Exercise 1.1.

• “The report is only quarterly — it’s not worth automating.”
— Address this with the institutional memory and accuracy
risk arguments, scaled specifically to a quarterly high-stakes
deliverable such as a financial variance report.

1. Close with one concrete, specific proposal: a single first step
your colleague could take with Power Query that would pro-
duce a visible improvement in one specific aspect of their
current workflow — not a full pipeline, but a meaningful be-
ginning.

Deliverable: The professional communication in full, written as
if it would actually be sent. This is a judgment exercise: there is
no single correct argument, but there are better and worse argu-
ments by the standards introduced in this chapter. A strong sub-
mission applies the chapter’s conceptual vocabulary accurately,
responds to the actual objections rather than generic versions of
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them, and proposes a first step that is realistic and appealing to a
skeptical but reasonable professional.

Reflection / Discussion Questions

1. This chapter argues that the sixty-to-eighty percent prepa-
ration time ratio is a property of the method, not the work.
In your professional context, does this claim hold? Can you
identify specific preparation activities in your current work
that would genuinely be eliminated— notmerely accelerated
— by a well-built Power Query pipeline? Where does the ar-
gument break down, if anywhere?

2. The Analyst’s Corner described a scenario in which a four-
hundred-minute re-investigation was triggered by a direc-
tor’s question that a documented pipeline would have an-
swered in two minutes. In your experience, how much of
the time analysts spend on report defense, output verifica-
tion, and anomaly investigation is a consequence of undoc-
umented preparation — that is, time spent answering “what
did we do?” rather than “what does this mean?”

3. The chapter distinguishes between spreadsheet thinking and
pipeline thinking as different orientations toward the same
work. Where on the spectrum between those orientations
would you honestly place your current practice? Whatwould
have to change — about how you approach a new dataset,
how you name what you do, how you think about the recip-
ient of your work — for the pipeline-thinking orientation to
become your default?

4. The case for Power Query in this chapter is presented al-
most entirely in terms of professional standards: auditability,
reproducibility, institutional memory, handoff quality. Are
these arguments persuasive to decision-makers in your or-
ganization, or does the argument that will actually change
practice need to be made differently — in terms of time, er-
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ror rates, or risk to the organization? What version of the
case would you make to your own manager?

5. The scope boundary with Volume 4 was explicit in Section
1.4.3: the Data Model as a relational environment, DAX, and
calendar table design are left entirely to the next volume.
Given that, what do you expect Power Query to be able to
accomplish that you currently handle with formula arrays or
manual aggregation? What specific analytical capabilities are
you expecting to gain, and from which stage of the six-stage
map?

What’s Next

Chapter 1 made the case. Chapter 2 enters the environment where
the pipeline is built.

The Power Query editor is not a simplified interface bolted onto
Excel’s ribbon. It is a full analytical environment with its own lay-
out, its own navigation logic, and its own set of professional con-
figuration choices that determine how reliably the pipeline be-
haves in a shared or production setting. Chapter 2 orients the
reader inside that environment with the deliberateness that a pro-
fessional workstation deserves: understanding the editor layout
as an analytical instrument, distinguishing the three load destina-
tions and their respective architectural roles, reading the formula
bar and Advanced Editor without fear, and configuring the editor’s
options, privacy settings, and locale parameters for the work that
follows.

The editor is where the pipeline lives. Chapter 2 is the reader’s
first walk through it — with the lights on and everything labeled.
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The Power Query Editor as an Ana-
lytical Environment

Chapter Introduction

Chapter 1 established why Power Query is the correct instrument
for the data preparation layer andwhat kind of thinking it requires.
This chapter establisheswhere that thinking takes place: the Power
Query editor itself.

The editor is not a dialog box or a wizard. It is a full-featured ana-
lytical environment with its own interface regions, its own ribbon,
its own configuration options, and its own logic for how the work
of data preparation is organized and represented. An analyst who
approaches the editor without understanding its architecture will
use it reactively — clicking through operations, accepting defaults,
building queries that work once but are fragile — and will miss the
professional discipline the environment is designed to support.

This chapter orients the reader inside the editor before any trans-
formation is applied. It proceeds in three movements. First, it
establishes how the editor is accessed and how its major regions
relate to each other as a coherent analytical workspace. Second,
it dissects the anatomy of a single query — the components that
every query possesses, the three destinations to which a query
can deliver its output, and the M language surface that the ed-
itor exposes from the first moment of use. Third, it covers the
professional configuration of the editor: the options, privacy set-
tings, locale parameters, query naming conventions, and team-
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facing setup decisions that separate a workbook built for produc-
tion from one built in a hurry.

By the end of this chapter, the reader will be able to navigate the
editorwith intention, locate any query componentwithout search-
ing, choose a load destination with architectural awareness, and
configure a newworkbook’s editor environment to the professional
standard this book maintains throughout.

Chapter Objectives

Upon completing this chapter, the reader will be able to:

• Access the Power Query editor through the correct ribbon
entry points and identify the appropriate path for each source
type

• Identify and describe the purpose of each major region of
the editor interface: the Queries pane, the Preview pane, the
Applied Steps pane, the formula bar, and the ribbon

• Distinguish the four ribbon tabs — Home, Transform, Add
Column, View — by their organizational logic and primary
function domain

• Describe the three components of every query— Source, Ap-
plied Steps, and Final Output — and explain the role each
plays in the pipeline

• Choose the correct load destination — worksheet table, Data
Model, or connection-only — based on the query’s role in the
broader workbook architecture

• Explain what a connection-only query is, why it exists, and
how it functions as the intermediate staging mechanism in a
multi-stage pipeline

• Open the formula bar and Advanced Editor, read a basic gen-
erated M expression, and identify its structural components
without yet writing M code
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• Configure Query Options settings — background refresh be-
havior, privacy levels, locale — appropriate to a professional
working environment

• Rename, describe, and group queries according to the nam-
ing conventions this book maintains throughout

2.1 Launching andNavigating the Editor

2.1.1 Get&TransformData—RibbonEntryPointsand theGet
DataMenu

The Power Query editor does not open from a standalone appli-
cation or a separate menu. It opens from within Excel through
the Data tab on the main Excel ribbon, in the group labeled Get
& Transform Data. Understanding the entry points in this group
is the correct starting point because the path taken into the edi-
tor determines the initial structure of the query that opens — and
different paths are appropriate for different source types.

The primary entry point for most analytical work is the Get Data
button, which opens a hierarchical menu organized by source cat-
egory. The top-level categories include: From File (covering Ex-
cel workbooks, CSV and text files, XML, JSON, PDF, and folders of
files), FromDatabase (covering SQLServer, Access, Oracle, MySQL,
PostgreSQL, and other relational databases), FromAzure and From
Online Services (covering SharePoint, OneDrive, and cloud plat-
forms), From Other Sources (covering web pages, OData feeds,
blank queries, and the ODBC and OLE DB connectors for legacy
systems), and Combine Queries (for append andmerge operations
on existing queries). Navigating Get Data by category — rather
than searching for a connector by name — reinforces the habit of
thinking about the source type before the connection, which is the
first architectural decision of every pipeline.

Several secondary entry points are available for common opera-
tions. From Table/Range connects directly to an Excel Table or
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named range that is already present in the active workbook. From
Text/CSV is a single-click entry point for the most common flat-
file source type. Recent Sources lists the last several data sources
accessed, useful during iterative pipeline development when the
analyst returns to the same source multiple times. Existing Con-
nections opens a panel showing all current query connections in
the workbook, which is the correct starting point when the goal is
to inspect or modify an existing pipeline rather than create a new
one.

Each of these entry points opens the Power Query editor with a
query already partially built — one that reflects the source type
selected and the navigation choices made during the connection
dialog. The analyst does not begin in a blank environment; they
beginwith a Source step already present in the Applied Steps pane,
representing the connection just made.

2.1.2 The Queries Pane, Preview Pane, and the Editor Layout

The Power Query editor occupies its own window, separate from
the main Excel application. It has a specific layout that is consis-
tent across source types and operations, and understanding that
layout as a coherent workspace — rather than as a collection of
panels to navigate by trial and error — is the foundation of work-
ing in the editor with professional efficiency.

The Queries pane occupies the left side of the editor window. It
lists every query in the current workbook, organized into groups if
the analyst has established a group structure, or as a flat list if not.
The active query— the one currently displayed in the Previewpane
and the Applied Steps pane — is highlighted. Clicking any query
in the Queries pane switches the editor’s focus to that query: its
preview, its Applied Steps, and its formula bar context all update
to reflect the selected query. Right-clicking any query in the pane
provides the full query management menu: rename, delete, dupli-
cate, reference, move to group, enable or disable load, and access
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Figure 2.1. The Power Query editor interface, annotated by region. Each
region has a specific analytical function; understanding their relationship
before applying any transformation is the foundation of working in the
editor with professional intention.

to query properties. The Queries pane is the workbook-level nav-
igation surface; the rest of the editor provides query-level detail.

The Preview pane occupies the center and majority of the edi-
tor window. It displays a tabular sample of the current query’s
output at the currently selected Applied Step — which means it
shows what the data looks like after all steps up to and includ-
ing the selected step have been applied. Columns are displayed
with their names in the header row and their data types indicated
by an icon to the left of each column name. A number icon in-
dicates a numeric type; a calendar icon indicates a date type; an
“ABC” icon indicates a text type; a true/false icon indicates a log-
ical type. Clicking a column header selects the column and makes
column-level operations available in the ribbon. Clicking a cell in
the preview does not select the cell for editing — the preview is
read-only; clicking a cell selects the row for row-level operations,
or may reveal additional information in the status bar. The impor-
tant limitation of the preview — that it shows a sample rather than
the full dataset — is addressed in full in Analyst’s Corner 2.
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The Applied Steps pane occupies the right side of the editor win-
dow. It is, as Chapter 3 will establish in detail, the most impor-
tant single element of the editor for professional analytical work:
the ordered, named, auditable list of every transformation step in
the pipeline. At this stage, it is enough to observe its position and
function: clicking any step in the Applied Steps pane updates the
Preview pane to show the data as it appears after that step is ap-
plied, allowing the analyst to inspect the state of the data at any
point in the transformation sequence. Adding a new transforma-
tion appends a new step to the bottom of the list. The gear icon to
the right of certain step names opens the configuration dialog for
that step — allowing its parameters to be changed without delet-
ing and rebuilding the step. The × icon deletes the step. Both the
gear and × icons appear on hover.

The formula bar runs below the ribbon, spanning the full width of
the editor above the Preview pane. It displays the M expression
that corresponds to the currently selected Applied Step. For steps
applied through ribbon operations — which generate M automati-
cally — the formula bar shows the generated M for that operation.
For steps that the analyst has written directly in M, the formula
bar shows exactly what was written. The formula bar is where the
analyst can read, edit, or override the M expression for any step
without opening the Advanced Editor. Its use is introduced in Sec-
tion 2.2.4.

2.1.3 TheRibbon—Home, Transform,AddColumn, andView
Tabs

ThePowerQuery ribbon contains four tabs, each organized around
a distinct domain of operations. Understanding the organizational
logic of each tab — not memorizing its contents, but grasping the
principle by which it is populated — allows the analyst to find the
operation they need without scanning every button.

The Home tab is the operational hub of the editor. It contains
the operations the analyst uses most frequently across all pipeline
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Figure 2.2. The four Power Query ribbon tabs and their primary operation
domains. Each tab is organized around a distinct class of analytical activ-
ity. Understanding the organizational logic of each tab allows the analyst
to navigate by intent rather than by memorized button location.

types: closing the editor and delivering the query output (Close &
Load and its variants), adding new queries or modifying existing
source connections, the most common column management op-
erations (Choose Columns, Remove Columns), the most common
row operations (Keep Rows, Remove Rows, Filter Rows), and the
data type assignment controls. The Home tab also provides short-
cut access to Append and Merge — the Combine stage operations
covered in Part IV. As a general rule, if an operation applies to the
entire table or involves the query’s relationship to the workbook,
it is on the Home tab.

The Transform tab applies operations to the selected column or
to the table as a whole, modifying data that already exists. The
tab is context-sensitive: the operations available depend on the
data type of the selected column. With a text column selected,
text-specific operations (Split Column, Format, Trim, Clean, Ex-
tract) are enabled. With a numeric column selected, arithmetic
and statistical operations are enabled. With a date column se-
lected, date-part extraction operations are enabled. The critical

52



POWER QUERY FOR ANALYSTS The Anatomy of a Query

distinction between the Transform tab and the Add Column tab —
one that new Power Query users frequently miss — is that Trans-
form operations modify the selected column in place. The original
column is replaced by the transformed version. When that is not
the desired behavior, the Add Column tab is the correct choice.

The Add Column tab mirrors many of the Transform tab’s oper-
ations but produces a new column rather than modifying the ex-
isting one. The result of an Add Column operation is a new col-
umn appended to the right of the table, containing the derived
values, while the source column remains unchanged. This non-
destructive characteristic makes the Add Column tab the correct
choice whenever the original column may be needed downstream
— either as a check against the derived value or as an input to a
further derivation. The AddColumn tab also contains CustomCol-
umn (for writing M expressions directly), Column From Examples
(for inferring transformation logic from sample values), and Invoke
Custom Function (for applying a parameterized function query to
each row, introduced in Part V).

The View tab controls the editor’s display configuration and pro-
vides access to the two most important diagnostic surfaces: the
profiling tools and the Advanced Editor. The formula bar toggle
enables or disables the formula bar. The Column Quality, Column
Distribution, and Column Profile options toggle the profiling in-
dicators that appear below each column header in the preview —
the profiling tools that Part III covers as a professional discipline.
The Always Allow option overrides the editor’s default behavior of
restricting profiling to the sampled preview rows, enabling profil-
ing against the full dataset. The Advanced Editor button opens the
full M expression for the active query as an editable code window
— the surface used for authoring complex M logic, introduced in
Section 2.2.4 and developed in depth in Part V.

2.2 The Anatomy of a Query
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2.2.1 Source,AppliedSteps,andtheFinalOutput—WhatEach
Component Does

Every PowerQuery query— regardless of its source type, its trans-
formation complexity, or its load destination — is composed of the
same three structural components: a Source, a sequence of Ap-
plied Steps, and a Final Output. Understanding these components
as a coherent architecture, rather than as interface elements en-
countered during use, is the foundation of reading and working
with any query, including ones built by others.

The Source is the first Applied Step in every query. It contains
the M expression that establishes the connection to the data ori-
gin: the file path and format parameters for a file connection, the
server name and database name for a database connection, the
URL andquery parameters for awebor API connection. The Source
step is alsowhere authentication credentials are referenced, where
privacy level context is established, and where the connection is
defined in a form that Power Query can re-execute on every re-
fresh. Everything the pipeline does depends on the Source step
executingwithout error. When a pipeline fails to refresh, the Source
step is the first place to examine.

The Applied Steps are the sequence of transformation operations
that follow the Source. Each step takes the output of the previ-
ous step as its input, applies one transformation, and passes the
result to the next step. The steps are ordered: their sequence is
the pipeline’s logic. Removing a step from the middle of the se-
quence causes every subsequent step to recalculate based onwhat
the data looked like before the removed step was applied — which
may break downstream steps that depended on a column or struc-
ture that the removed step introduced. Reordering steps is possi-
ble but carries the same dependency risk: a step that references a
column must come after the step that created that column. Man-
aging these dependencies is part of the professional discipline of
step management, addressed in Chapter 3.
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The Final Output is the result of applying all Applied Steps in se-
quence to the data retrieved by the Source. It is what the query de-
livers to its load destination. The Final Output is not stored inside
the query; it is computed each time the query is evaluated— either
when the editor is open and the preview is rendering, or when a
refresh is triggered from the closed-editor workbook context. The
Final Output is a structured table with a fixed schema: a specified
set of columns, each with a specified data type, in a specified or-
der. The stability and correctness of this schema is what allows
downstream consumers — worksheet formulas, PivotTables, the
Data Model — to depend on the query’s output without breaking
when the source data changes in content but not in structure.

This three-component architecture is the conceptual model for
reading any query. When the analyst opens an inherited work-
book and examines an unfamiliar query, the investigation follows
the same three steps: what is the Source (where does the data
come from and how is it connected?), what are the Applied Steps
(what transformations were applied, in what order, and with what
decision logic?), and what is the Final Output (what schema does
the query produce, and is it the schema that downstream analysis
expects?). These three questions answer, between them, almost
everything an analyst needs to know about a query before modi-
fying it.

2.2.2 TheThreeLoadDestinations—Worksheet,Connection-
Only, and DataModel

A Power Query query is not complete until its load destination has
been chosen. The load destination is not a cosmetic setting — it
is an architectural decision that determines what role the query
plays in the workbook, what downstream capabilities it supports,
and whether its output is visible in the worksheet or operates as
invisible infrastructure. There are three choices, and professional
analytical work has a clear logic for choosing between them.
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Figure 2.3. The three Power Query load destinations and the architectural
logic for choosing between them. Load destination is a design decision,
not a default. Professional pipeline architecture uses all three destinations
deliberately, assigning each query the destination appropriate to its role in
the workbook.
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Load to worksheet delivers the query’s Final Output as an Excel
Table in a specified worksheet. The table is formatted as a stan-
dard Excel Table object — the same object introduced in Volume
1 — with a header row, data rows, and the structured reference
syntax that worksheet formulas use. When the query is refreshed,
the table updates in place: rows are added, removed, or changed
to reflect the updated source. Downstream formulas that refer-
ence the table by structured reference update automatically. This
destination is appropriate when the query’s output is consumed
by formulas in the same workbook, used as the data source for
a chart or PivotTable based on a flat table, or needs to be visible
and inspectable by the workbook user. It is not appropriate for
queries that feed other queries in a multi-stage pipeline, because
materializing intermediate stages to the worksheet adds unnec-
essary data to the workbook and breaks the layered architecture
that separates staging, transformation, and output concerns.

Load to Data Model delivers the query’s Final Output to the Ex-
cel Data Model — the in-memory columnar store that Power Pivot
operates on and that DAX measures are written against. Queries
loaded to the Data Model do not appear as visible tables in any
worksheet; they are accessible only through Power Pivot’s Dia-
gram View, through PivotTables that use the Data Model as their
source, and through DAX measure expressions. This destination
is the standard choice for queries whose output participates in a
relational model — which is the architecture Volume 4 introduces.
For pipelines built in this book, loading to the Data Model means
the prepared, clean output will be ready to receive the relation-
ships and measures that Volume 4 will add.

Connection-only is the load destination that most distinguishes
a pipeline-thinking analyst from a spreadsheet-thinking one. A
connection-only query executes its full pipeline— Source through
every Applied Step — but delivers its Final Output nowhere visible.
The output exists in memory and is available as the input to other
queries: specifically, any query that references a connection-only
query as its source will receive that query’s output as its starting
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point. Connection-only is the correct destination for every stag-
ing layer query — every query whose purpose is to clean, type-
enforce, and standardize a source so that transformation queries
can consume it — and for every intermediate transformation that
feeds a downstreammerge or appendoperation. Without connection-
only queries, multi-stage pipelines cannot be structured into lay-
ers; every stage must either materialize to the worksheet (clutter-
ing it with intermediate data) or bemerged into a singlemonolithic
query (which defeats the purpose of layered architecture).

2.2.3 WhytheConnection-OnlyQuery Is thePlumbingofMulti-
Stage Pipelines

The connection-only query deservesmore sustained attention than
its modest interface footprint suggests. It is invisible in the work-
book—no table appears in anyworksheet, no grid shows its output
— and this invisibility makes it easy to overlook or underuse. In
professionally structured Power Query workbooks, connection-
only queries are not the exception; they are the majority of the
queries in the pipeline.

Consider a workbook that combines sales transactions from three
regional sources, joins them against a product reference table, ap-
plies a set of business rules, and delivers a unified analytical table
to the Data Model. In a naively built workbook, this might be one
large query that connects to each source, applies each transfor-
mation, and combines everything in a single long Applied Steps
sequence. That query works. It is also impossible to debug effi-
ciently—when it fails, the failure can be anywhere in the sequence.
It is impossible to reuse — if another report needs the product ref-
erence table without the transaction data, the logic must be du-
plicated. It is impossible to maintain — a change to the business
rules requires editing a query that also contains connection logic
and source-specific cleaning, creating the risk of inadvertently al-
tering something that was not supposed to change.
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A pipeline built with connection-only queries structures the same
work differently. Three staging queries — one per regional source
—connect to their respective sources, apply source-specific clean-
ing and type enforcement, and load connection-only. A fourth
staging query connects to the product reference table and does
the same. A fifth query — a transformation query — appends the
three regional staging queries into a single unified transactions
table, connection-only. A sixth query merges the unified trans-
actions against the product reference, applies the business rules,
and loads to the Data Model. The final output is produced by a
clean sequence of well-bounded, independently inspectable, in-
dividually refreshable queries. When something fails, the failure
is isolatable to the query where it occurred. When a business
rule changes, exactly one query is modified. When another report
needs the product reference table, it references the existing prod-
uct staging query rather than duplicating the connection logic.

This structure is the pipeline architecture this book teaches. Connection-
only queries are its infrastructure — the plumbing that makes lay-
ered, maintainable, auditable pipelines possible.

2.2.4 The Formula Bar and the Advanced Editor — Reading
GeneratedM from the Start

Every operation the analyst performs through the Power Query
ribbon produces a corresponding M expression. That expression
is the actual instruction that PowerQuery executeswhen the query
is evaluated. The ribbon is a graphical interface for authoring M;
the M expression is what is actually run. Understanding this rela-
tionship — that ribbon operations and M expressions are two rep-
resentations of the same thing — is the conceptual foundation for
Part V’s instruction on the M language.

The formula bar is the analyst’s first and most accessible window
into the M language. When a step is selected in the Applied Steps
pane, the formula bar displays the M expression for that step. For
a step that filters rows to keep only records where the Region col-
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umn equals “North,” the formula bar displays an expression that
calls Table.SelectRows with the table and a condition function as
its arguments. The analyst does not need to understand M syntax
to read this expression at a useful level — the function name, the
column reference, and the comparison value are all visible in plain
form. Reading the formula bar expression for each step as trans-
formations are applied builds M reading fluency before writing a
single line of M code.

TheAdvanced Editor opens the completeM expression for the ac-
tive query as a single, editable code block. It is accessible from the
View tab on the ribbon. Where the formula bar shows the M ex-
pression for one step at a time, the Advanced Editor shows the en-
tire query as a let…in expression: a sequence of named intermedi-
ate calculations (let) whose final value is returned as the query’s
output (in). Each Applied Step corresponds to one named vari-
able in the let block. The name of the variable is the name of the
Applied Step — which is one reason why step names matter: they
are variable names in the underlying M code, and a step named
“Changed Type” produces the variable name #”Changed Type” in
the M, while a step named “Enforce_Source_Types” produces the
cleaner variable name Enforce_Source_Types.

Reading the Advanced Editor without yet writing M is a produc-
tive and achievable first step. The analyst can identify each step,
trace the pipeline chain from Source through to the final in ex-
pression, and confirm that the step names visible in the Applied
Steps pane correspond exactly to the variable names in the code.
This reading practice is introduced early in this book — before any
Mwriting instruction—because fluencywithM reading is the pre-
requisite forMwriting, and that reading fluency is most efficiently
built through exposure to generated code rather than through ab-
stract syntax instruction.

Part V returns to the Advanced Editor and the formula bar with
writing instruction. The analyst who has been reading generated
M from the beginning of their Power Query practice will find that
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Figure 2.4. The M language as seen in the formula bar (single-step view)
and the Advanced Editor ( full query view). Every ribbon operation pro-
duces an M expression. Reading these expressions from the first use of the
editor builds the M literacy that Part V develops into a writing skill.

Part V’s instruction requires far less effort than it would if the Ad-
vanced Editor had been avoided until that point.

2.3 Configuring the Editor for ProfessionalWork

2.3.1 QueryOptions, PrivacySettings,andLocaleConfigura-
tion

The Power Query editor has a set of configuration options — ac-
cessed through File → Options and settings → Query Options in
the editor, or through the Options dialog in the Excel Data tab —
that determine how the editor behaves across all queries in the
workbook. Twoof these option categories have direct consequences
for pipeline reliability in professional analytical environments: pri-
vacy levels and locale.

Privacy levels are a data governance mechanism built into Power
Query’s evaluation engine. When a workbook combines data from
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sources of different trust categories — a public web source and
a private internal database, for instance — Power Query’s Formula
Firewall prevents the evaluation of expressions that could inadver-
tently expose private data to a public source. The Formula Firewall
error (“Formula.Firewall: Query references other queries or steps,
so it may not directly access a data source”) is one of the most
common and confusing errors new Power Query users encounter.
It is not a bug; it is the security mechanism working as designed.
It appears when queries at different privacy levels are combined
without explicit privacy level configuration.

Privacy levels are assigned per data source through theData Source
Settings dialog. The three levels are: Public (the source contains
no sensitive data and its contents can be shared with any other
query), Organizational (the source contains data appropriate for
internal use but not for external exposure), and Private (the source
contains sensitive data that must not be combined with any other
source unless explicitly permitted). Assigning the correct privacy
level to each source is the resolution to Formula Firewall errors
— not the workaround of setting all sources to Public or disabling
the privacy check entirely, which is the approach most tutorials
recommend and which carries genuine data exposure risk in en-
vironments where sources of mixed sensitivity are used.

The correct approach is to assign the appropriate level to each
source based on what it actually contains, and to understand that
PowerQuerywill then allow combination only where the levels are
compatible. Chapter 5 addresses privacy level configuration in the
context of specific connector types where Formula Firewall errors
are most likely to arise.

Locale configuration determines how Power Query interprets val-
ues that are locale-sensitive: dates, numbers with decimal sepa-
rators, and currency formats. A CSV file exported from a system
configured for the French locale may represent dates as DD/M-
M/YYYY and numbers with a comma as the decimal separator. An
Excel workbook on a UK-configured machine will interpret those
values differently than the same workbook on a US-configured
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machine — which is the root cause of the “date imported as text”
problem that affects most analysts who work with international
data sources at some point in their careers.

The locale setting for a specific data source can be configured dur-
ing the import step (the “Using locale” option in the data type as-
signment dialog) or globally for the workbook through Query Op-
tions. Setting the locale at the query level — at the point where
types are enforced — is the more robust approach: it makes the
type enforcement locale-explicit, which means the query will in-
terpret dates and numbers from that source correctly regardless
of the locale of the machine running the workbook. This is the
correct configuration for any workbook that will be shared across
machines with different regional settings.

2.3.2 Query Properties, Renaming, andGroupingQueries for
Navigation

Every query in theQueries pane has a name and a set of properties.
Query naming and organization are not cosmetic decisions — they
are the workbook-level expression of the pipeline-thinking disci-
pline introduced in Chapter 1. In a workbook with four queries,
poor naming is an inconvenience. In a workbook with twenty-five
queries across three layers of a complex pipeline, poor naming and
no organizational structure make the workbook’s architecture in-
visible to anyone who opens it.

Renaming queries is accomplished by double-clicking the query
name in the Queries pane or through the Query Properties dia-
log. Query names should follow a naming convention that signals
the query’s layer and role in the pipeline. This book maintains the
following convention throughout:

• stg_ prefix for staging layer queries that connect to a source
and applyminimal cleaning. Example: stg_SalesTransactions,
stg_ProductReference.
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• xfm_ prefix for transformation layer queries that apply busi-
ness logic, combine staged sources, or produce a shaped an-
alytical output. Example: xfm_UnifiedSales, xfm_SalesWithProduct.

• lod_ prefix for load layer queries that deliver the final output
to a worksheet or the Data Model. Example: lod_SalesFact,
lod_ProductDim.

• Parameter queries use a prm_prefix. Example: prm_ReportingYear,
prm_FilePath.

This convention is not the only acceptable convention — teams
should adopt and document their own standard — but it is consis-
tent, readable, and used without deviation throughout this book.
Appendix C provides the complete naming standard as a reference
document.

Query properties — accessible by right-clicking a query and se-
lecting Properties, or through theQuery Settings panel visiblewhen
the editor is open — include the query name and a description
field. The description field is where inline query-level documenta-
tion lives: a one-to-three-sentence description of what the query
does, what source it connects to, and any special configuration it
relies on. Well-populated description fieldsmean that the Queries
pane communicates the pipeline’s architecture at a glance. Empty
description fieldsmean that the next analyst to open theworkbook
must read every query’s Applied Steps to determine its role.

Grouping queries organizes theQueries pane into a navigable struc-
ture when the query count grows beyond what a flat list manages
clearly. Groups are created by right-clicking in the Queries pane
and selecting New Group, or by right-clicking a query and select-
ing Move to Group. This book groups queries by their layer: a
group named “Staging” contains all stg_ queries, a group named
“Transformation” contains all xfm_ queries, and a group named
“Load” contains all lod_ queries. Parameter queries occupy their
owngroupnamed “Parameters.” AppendixCdocuments this struc-
ture as part of the full architecture standard.
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2.3.3 Building a Consistent Editor Setup Across a Team

A shared analytical workbook is not used by one analyst on one
machine. It is opened, refreshed, and potentially modified by mul-
tiple colleagues in differentworking environments. Building a con-
sistent editor setup across a team is the configuration discipline
that determines whether a shared workbook behaves predictably
in all of those environments.

The primary sources of cross-machine inconsistency are locale
settings, privacy level assignments, and file path parameterization.
Locale settings were addressed in Section 2.3.1: making type en-
forcement locale-explicit in the query rather than relying on the
machine’s regional settings eliminates themost common source of
date and number import inconsistency. Privacy level assignments
are workbook-level metadata that travel with the workbook file
— they do not need to be configured per machine — but they do
need to be set intentionally rather than left at the default, and any
team member who opens the workbook on a machine where the
data source has not been previously accessed will be prompted
to assign a privacy level for that source. A team-level document
specifying the correct privacy level for each source the workbook
accesses prevents this from becoming an ad hoc decision made
under deadline pressure.

File path parameterization is addressed in depth in Part II when
parameterized queries are introduced, but the principle is worth
establishing here: any file path in a query’s Source step that is
an absolute path tied to one machine’s directory structure will
fail when the workbook is opened on a different machine where
that path does not exist. The solution — replacing hard-coded
paths with parameter queries that can be updated centrally — is
the connection-layer standard this book applies throughout, and
it is the first configuration decision that should be made before
any shared workbook is handed off to a second team member.

Documenting these configuration decisions — the privacy level
specification, the locale settings applied per source, the parame-
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ter query values and the file locations they point to — is part of the
query documentation standard addressed in Chapter 16. A work-
book whose configuration is undocumented cannot be supported
by anyone other than its author.

Analyst’sCorner 2—WhythePreviewPaneLies—and
What to Do Instead

The Power Query editor’s Preview pane shows data. It does not
show all the data. This is the single most consequential misun-
derstanding that new Power Query users bring to the editor, and
it produces errors that are difficult to diagnose precisely because
the error is not visible in the environment where it occurs.

By default, Power Query evaluates queries against the first one
thousand rows of the source data. The Preview pane displays a
sample from within those one thousand rows. Every profiling in-
dicator — the column quality percentages, the value distribution
histograms, the null counts — is computed against that sample.
When the analyst applies a filter, removes rows, or counts distinct
values, the result they see in the preview reflects the sampled por-
tion of the dataset, not the full dataset.

This default is a reasonable engineering trade-off: evaluating the
full dataset on every keystroke would make the editor unusably
slow for large sources. The problem arises when the analyst treats
the preview as if it were the full dataset — when they profile a col-
umn and observe zero null values in the preview, and conclude
that the column has no nulls in the source, when in fact the nulls
are distributed in rows beyond the first thousand. Or when they
observe that a category field has six distinct values in the preview
and build a transformation that handles exactly six values, when
the full dataset contains a seventh value that the sampled rows
did not happen to include.

There are two correct responses to this limitation, and both should
be habitual for the professional analyst.
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