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Introduction

Three Rules of this Seminar

1. There Are No Dumb Questions. Please ask questions if you need further explanation. We
welcome your questions and will do our best to provide accurate and meaningful
answers.

2. Obtain the Information for Which You Came. If you have a specific interest in a topic,
please let us know. If your topic is not part of the course materials, we will do our best to
accommodate your request. Your instructor is anxious to meet your needs.

3. Share and Share-Alike. Your instructor is here to share all possible information related to
the course. We hope that you will be willing to do the same. If you have helpful tips or
experiences, please share them with the other participants and us.

Course Development

The shareholders, associates, and staff of K2 Enterprises and K2E Canada Inc. developed this
course and the related course materials. We aim to deliver quality educational practices that help
you better use and understand the tools and concepts discussed in this session.

We designed our course presentation style for busy professionals. Through numerous short case
studies and feature reviews, we strive to deliver concise information in a context that is easy to
understand and absorb.

To maximize the use of your time and the benefits of attending this course, we have worked hard
to filter out trivial and obscure features. Our goal is not to cover every keystroke and menu option
but to provide a fast-paced course focusing on state-of-the-art information technology and what
it can do for you and your staff.

About K2 Enterprises

Over more than thirty-one years, our team members have collectively delivered more than
42,000 national and international technology-focused seminars, webinars, and conferences. To
help us stay on top of technology, our team members read numerous technology trade
magazines, attend many technology conferences, and talk with multiple technology companies
yearly to obtain the latest information to include in our courses. Also, we experience everything
we teach and recommend to our audiences. Because our shareholders and associates reside in
different states and provinces, using technology efficiently and appropriately is necessary for our
business’s success and survival.
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Our Mission Statement

K2 aims to produce and deliver the highest quality technology seminars and conferences to
business professionals. We work cooperatively with professional organizations such as state CPA
societies, associations of Chartered Professional Accountants, and vendors of technology
products. We make every effort to maintain high integrity, family values, and friendship among
all involved.

Our Instructional Team

For a complete listing of instructors and bios, please visit:

K2 Enterprises K2E Canada Inc.
Instructors - K2 Enterprises Instructors - K2E Canada Inc

The K2 Seminar Curriculum

Two-day Seminar
e K2’s Excel Boot Camp

Full-day Seminars
e K2's Accountant's Guide to QuickBooks Online
e K2’s Advanced Excel
e K2’s Business Intelligence, Featuring Microsoft’s Power Bl Tools
e K2’s Case Studies In Fraud And Technology Controls
e K2’s Excel Best Practices
e K2’s Excel Essentials For Staff Accountants
e K2’s Excel PivotTables For Accountants
e K2’'s Excel Tips, Tricks, And Techniques For Accountants
e K2’s Microsoft 365/Office 365 — All The Things You Need To Know
e K2’s Next Generation Excel Reporting
e K2’'s Paperless Office
e K2’s QuickBooks For Accountants
e K2’s Small Business Internal Controls, Security, And Fraud Prevention And Detection
e K2’s Technology For CPAs — Don’t Get Left Behind

Half-day Seminars

e K2’s Advanced QuickBooks Tips And Techniques

e K2’s Artificial Intelligence For Accounting And Financial Professionals

e K2’s Best Word, Outlook, And PowerPoint Features

e K2's Better Productivity Through Artificial Intelligence and Automation Tools
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e K2’s Case Studies In Fraud And Technology Controls

e K2’s Data Analytics For Accountants And Auditors

e K2’s Ethics And Technology

e K2’s Excel Charting And Visualizations

e K2’s Implementing Internal Controls In QuickBooks Environments
e K2’s Improving Productivity With Microsoft 365/Office 365 Cloud Applications
e K2’s Mastering Advanced Excel Functions

e K2’s Microsoft Teams

e K2’s Securing Your Data: Practical Tools For Protecting Information
e K2’s Technology Update

e K2’'s Top PDF Features You Should Know

e K2’s Working Remotely — The New Normal

Besides the seminars listed above, K2 also produces numerous one and two-day technology
conferences annually. You can find a complete listing of our course offerings, including dates,
locations, and course descriptions, on our website at:

K2 Enterprises K2E Canada Inc.
Technology Conference - K2 Enterprises Technology Conference - K2E Canada Inc.

0 255 ]
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On-Site Training

Working cooperatively with state CPA organizations and associations of Chartered Professional
Accountants, we are pleased to offer all our seminars and conference sessions as on-site training
opportunities. On-site training provides companies of all sizes with numerous advantages,
including the following.

e Customization. K2 can customize the content of all on-site training events to meet your
organization’s specific needs. For example, we can combine selected parts of existing
courses into a focused learning experience to meet your team’s needs. Likewise, we can
develop custom content from the ground up and deliver it to your team members,
ensuring we meet your training objectives.

e Cost savings. For organizations of all sizes, on-site training can provide significant cost
savings compared to public training venues. In addition to potentially reduced registration
fees, these cost savings materialize in the form of reduced travel costs and reducing the
amount of time team members spend away from the office.

e Convenience. Because you select your on-site training event’s date, time, and location,
on-site training is more convenient for you and your team than traditional training
options. Many organizations schedule on-site training with staff meetings, retreats, and
customer/client events to leverage the value of all participants’ time.

Customization, cost savings, and convenience are the three C’s of “training to go.” For more
information on how you and your organization can experience these benefits or schedule an on-
site training event, please visit:

K2 Enterprises K2E Canada Inc.
On-site Training - K2 Enterprises Seminars - K2E Canada Inc
caroline@k2e.com caroline@k?2e.ca

[=];
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Web-Based Training

K2 offers web-based CPE and CPD to accounting and business professionals throughout the
United States and Canada. K2’'s award-winning instructors deliver two-, four-, and eight-hour
webinars on numerous technology-focused topics.

Additionally, K2 provides on-demand training. On-demand courses offer you the advantage of
receiving top-quality training at a time and location that fits your busy schedule. You can start
a class today and complete it in the future. For more information, please visit:

For more information on either platform, please visit:

K2 Enterprises K2E Canada Inc.
Webinars - K2 Enterprises Webinars - K2E Canada Inc

-l - »
E.E! m]ii
%
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Erar

K2 Internet Sites

K2 maintains multiple websites containing information and links relevant to CPAs and other
business professionals as a service to the profession. Further, the content of these sites can
enrich your experience during and after our seminars. In addition, our pages contain links to some
of the top accounting and content management software solutions and even to a few sites that
are just fun places to visit. If you have any comments or questions regarding our web pages,
please email webmaster@k2e.com.

K2 has two primary websites. You can view information regarding CPE and CPD opportunities,
access a library of technology tips and articles, and link to K2-related websites.

www.k2e.com www.k2e.ca
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www.cpafirmtech.com

CPA Firm Technology contains technology-related
information explicitly targeted at public accounting
firms. We include product reviews, hardware and
operating system discussions, affinity programs for
CPA firms, and Cloud computing resources.

www.accountingsoftwareworld.com

Accounting Software World provides information
related to accounting and financial management
solutions. Here, you can find software and service
reviews, product comparisons, white papers, and
other material of interest to those seeking
information about accounting software and service
solutions.

www.totallypaperless.com

For information about document management and
paperless processes, please visit Totally Paperless. In
addition, you will find reviews on hardware and
software used by all types of businesses in document
imaging and management processes.
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What Is Next Generation Excel Reporting?

New and improved features in Excel tools such as Power Query and Power Pivot mean that
yesterday’s techniques for generating reports in Excel are obsolete. For example, today’s best
practices for Next Generation Excel Reporting include using Power Query to link data into Excel
and apply transformations. They also use Data Analysis Expressions to add user-defined
calculations and work with Power Pivot to manage data models. Further, this concept reduces
dependency on formulas, relies on PivotTables, and adds visualizations where appropriate.

The challenge to transitioning to this reporting methodology lies in understanding how to use the
tools to manipulate and summarize your data. Specifically, how do we link multiple sets of
external data into Excel, modify the data to meet our needs, and summarize the data into
accurate and easy-to-understand reports? You will learn about Next Generation Excel Reporting
fundamentals in this chapter. Further, you will also ascertain why it is a superior approach to an
Excel-based reporting environment. Finally, with this foundational knowledge, you will be ready
to re-engineer your reporting processes.

Learning Objectives
Upon completing this chapter, you should be able to:

e List some of the deficiencies associated with traditional Excel-based reporting processes;

e |dentify the roles of tools such as Power Query, Power Pivot, and Data Analysis
Expressions in creating next-generation Excel reports; and

e Cite examples of new functions in Excel that potentially can improve reporting processes.

Reporting Challenges with Excel

Business professionals have used Excel as one of their primary reporting tools for many years. In
addition, they use Excel for ad hoc and financial and operational reports, which often require
more structure and control.

One of the apparent reasons for the pervasive use of Excel is that it is already in place in virtually
every organization; thus, no monetary investment is necessary to use it as a reporting tool. A
second driver is an assumption — albeit suspect —that team members are well-versed in creating
and working with spreadsheets. Unfortunately, the color-coded spreadsheets produced by some
team members hide the fact they struggle to construct, maintain, and update these reports.
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Historically, the backbone of most Excel-based operational and financial reports has been
formulas — seemingly countless formulas! — based on various Excel functions. These formulas
exist to summarize potentially large volumes of data and use numerous functions to perform
many different tasks. In many cases, this model served businesses well in the past, perhaps
because no practical alternative was available. However, numerous issues relating to efficiency,
accuracy, and timeliness mean that yesterday’s practice is outdated by today’s standards, and
we should consider replacing it. As proof, consider some of the following challenges of using
traditional Excel reporting techniques.

e Formula-based spreadsheets are prone to error, and errors can be challenging to
troubleshoot. The following quote from a recently published report provides ample
evidence of this condition. “Research shows that almost all spreadsheet modelers have
no formal training. [M]ost errors do not arise from mistakes in programming the
spreadsheet; rather, they arise from the misapplication of programming logic.[O]nce
committed, logic errors are difficult to find and correct.?

e Excel presents challenges in managing large volumes of data. With over 1 million rows
and 16,000 columns available in a single worksheet, data volumes can snowball quickly in
an era of Big Data. Traditional Excel-based reporting techniques often struggle to handle
the volume of data present.

e Getting data into spreadsheets involves too many manual processes. Instead of manual
copy-and-paste or export-then-import methods, we need the ability to link transactional
data directly into Excel. Doing so will provide more timely and accurate reporting while
reducing the time necessary to create and update reports.

e Summarizing data across multiple dimensions can be problematic in the absence of
PivotTables. Creating formulas to summarize data across numerous categories can
become unwieldy, especially when the dimensions are dynamic.

e Higher-level managers sometimes struggle to understand spreadsheet “logic.” This
condition often leads to not trusting the numbers in the report and, in turn, usually
precipitates additional manual calculations to prove the numbers correct.

e Spreadsheet-based data is often “stale” when generating reports. The pace at which
business transacts today all but mandates real-time reporting with on-demand refresh
cycles.

L “p Pilot Study Exploring Spreadsheet Risk in Scientific Research,” https://arxiv.org/abs/1703.09785, March 23, 2017
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Perhaps the combined effect of the above issues is found in a white paper entitled “State of the
CFO Role,” published recently.? The authors reported the following (with emphasis added).

Today’s typical finance department is far from fully automated. CFOs use
spreadsheets for an average of 2.24 hours per day, accounting for the largest
percentage of the average CFO’s day. Many chiefs realize the need to improve
these processes and are working on implementing better systems or optimizing the
ones they have. In fact, better and faster reporting (55%), increased data visibility
(41%), and implementing new financial software (39%) are all top priorities for
CFOs in the next two years.

Indeed, Excel presents other challenges, but the fundamental issue remains the same — while
traditional, formula-based Excel reporting techniques were once leading-edge, it is now time to
move into Next Generation Excel Reporting. Further, it may be advantageous to reduce
dependency on Excel as a primary reporting tool in some cases. Instead, tools such as Power Bl
and Tableau could represent the future of financial and operational reporting.

Five Features for Better Excel-based Reporting

With Excel 2010 and the emergence of new functions such as IFS, FORECAST.ETS, and XLOOKUP,
Microsoft incorporated several powerful new tools to enhance Excel’s viability as a reporting
option. More specifically, these consist of the following.

e Data Models

e Power Query

e Power Pivot

e Data Analysis Expressions
e Slicers and Timelines

2 https://www.netsuite.com/portal/assets/pdf/wp-brainyard-state-of-the-cfo-role-in-2019.pdf
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DE¢]
Models

Slicers and
Timelines

Better
Reporting

Data
Analysis Power Pivot
Expressions

Figure 1 - Next Generation Tools Yield Better Reporting Results

Before demonstrating how to use these tools in concert to realize better Excel-based reporting,
let us first understand the purpose of each of these tools at a foundational level.

Copyright © 2025. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 4



Data Models

Data models serve as “containers” of data within an Excel workbook. More specifically, a data
model typically consists of two or more tables in a workbook related (linked) to each other based
on a common field (column).3 Each table’s data can be “native” to the Excel workbook, entered
manually, or pasted into the workbook. Alternatively, you can link it into Excel from external data
sources — including multiple data sources. Further, it can be a combination of native data and
linked data.

From a reporting perspective, the availability of data models is critical on at least two fronts. First,
data models are more efficient when processing and storing data in Excel. For example, Microsoft
reports that an Excel-based data model will be seven to ten times smaller than a SQL Server
database containing the same data. Second, data models facilitate storing more records in Excel
than would otherwise be possible. More to the point, a data model can handle up to 99 billion
records, although no field can contain more than 1.99 billion unique records. Collectively, these
two considerations mean that data models in Excel are THE solution when creating reports from
large volumes of data.

Conceptually, a data model might appear like that illustrated in Figure 2. The data model links
(relates) the Chart of Accounts Table to the Transactions Table based on the Account Number
field appearing in both tables. Likewise, it might link the Transactions Table to the Reporting
Periods Table based on that field’s presence in both tables. From a reporting perspective, once
we connect the three tables, we can effectively treat them as one object, and that object is the
singular data model for the workbook.

3 Technically, a data model can consist of a single table, but the use cases for single-table data models is limited. Accordingly,
the focus of this discussion of data models will center on multi-table data models.
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Chart of Transactions Reporting
Accounts Table Periods
Table Table
Data Model

Figure 2 - Conceptual Example of an Excel-based Data Model
Power Query

Power Query, which Microsoft introduced in 2010, serves two primary purposes. First, you can
use Power Query to query data from external sources to your workbooks or data models. This
functionality is essential to facilitating Excel-based reports generated from real-time or near-real-
time data. Accordingly, if you take advantage of this linked data, you can say goodbye to manual
import/export and copy/paste routines to update your reports. Perhaps more importantly, you
can transform that data to make it more useful in your reporting processes. Data transformations
can automate the process of “cleaning” your information so that you do not expend time and
effort to do so manually with every data refresh.

Power Pivot

One could argue that Power Pivot suffers from an identity crisis. More specifically — and contrary
to popular opinion — you do not use Power Pivot to create PivotTables; in fact, it is impossible to
develop PivotTables using Power Pivot. Instead, you use Power Pivot to manage the data model
that supplies the data you choose to summarize using a PivotTable. Further, you can use Power
Pivot to perform the following tasks:

e Create and manage relationships in the data model,
e Construct DAX-based formulas,

4 Beginning with Excel 2016, Power Query is no longer an add-in for Excel. Instead, all the functionality of Power Query is
incorporated fully into the application.
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e Build Key Performance Indicators (KPIs) for your reports, and
e Add elements such as dimensions and hierarchies into your data models.

These features, and others unnamed, can make your PivotTables more robust and easily
understood.

Data Analysis Expressions

While Next Generation Excel Reporting generally seeks to minimize or eliminate the use of
formulas, that is not always possible. You can use “smart” formulas, such as those discussed in
Chapter Two, to create reports in such situations. However, we might need to access a more
powerful function than what otherwise exists in Excel in other cases. Fortunately, Data Analysis
Expressions (DAX) functions exist to address this issue. Approximately 300 DAX functions exist to
work with data models in Excel; you can also use this same library of DAX functions when working
in Power Bl and Analysis Services. The formulas you create using DAX functions can address issues
such as date-oriented, filtering your data, transforming textual data, and statistical calculations.
Although a complete discussion of all DAX functions is beyond the scope of this session, perhaps
what is most important to remember about them is that they serve as the vehicle for adding user-
defined calculations into your data models. You can examine the full complement of DAX
functions at https://k2e.fyi/daxfunctions.

Slicers and Timelines

The fifth item in the toolbox is visual filtering capabilities, provided through Slicer and Timeline
filters. Slicer filters were added to Excel with the 2010 release to provide an easier way to filter
PivotTables, including those summarizing data from data models. Further, in 2013, Microsoft
updated Slicers to filter tables in Excel workbooks.
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Figure 3 - Using Timeline and Slicer Filters in PivotTables

With the 2013 release of Excel, Microsoft added Timelines. Like Slicers, Timelines make it easier
to filter data, specifically date-oriented data in your PivotTables. Figure 3 illustrates how you can
use Slicers and Timelines to filter data quickly and intuitively in a PivotTable.

How the Five Tools Work Together

As depicted in Figure 4, the five tools associated with next-generation Excel reporting work in
concert to revolutionize financial and operational reporting. In this graphic, emphasis exists on
the five tools discussed above.

Although these five tools work independently of the others, you will obtain the best results when
you use them together. For example, you can use Power Query to access and transform data that
feeds into a Power Pivot-managed data model. Additionally, you might add DAX-based user-
defined calculations that appear on your Excel-based reports in that data model. Further, you can
enhance these reports by adding Slicers and Timelines to facilitate easy and consistent filtering.
Remember, these are complementary tools that work best together!
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Figure 4 - A Graphical Depiction of Next-Generation Excel Reporting

Is This Always the Best Approach?

Generally, investing the time to build reports using the techniques outlined in this text will yield
superior results over the long term. With few — if any — formulas in place, there will be reduced
opportunities for accuracy issues. Updating reports is now virtually automatic because data will
link into Excel from source databases — instead of being accessed manually. Further, by
incorporating Slicers into the summaries, we can easily facilitate end-users selecting the
dimensions and timeframes to filter and aggregate the data. Consequently, when you are
creating reports that you expect to have a longer, useful life, building these reports using the
ideas outlined in this course will typically provide the best results over the long term.

On the other hand, suppose you are responsible for generating an ad-hoc report that you expect
will have only a limited useful life. Does it make sense to create such a report using these
principles? The answer to that question is not as straightforward as you might expect. Suppose
you choose to construct the summary using traditional, formula-based approaches. In that case,
you may find it possible to generate the initial draft of the report more quickly than if you opt for
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the Next Generation method. This probability’s outcome increases if the summary is relatively
simple and the data resides in Excel. Further, suppose you need to distribute the report to a
relatively small number of people who won’t require substantial filtering and aggregating
features. In that case, it is more likely that a traditional, formula-based approach could suffice.

However, suppose the scope of the report evolves to become more complex. In that case, it
becomes increasingly probable that you can construct the summary faster using the more
modern techniques introduced in this chapter. Using Power Query to link and transform data
from external data sources into a data model will generally be faster than relying on manual
procedures to access and clean the data. Similarly, using PivotTables to summarize the
transactional data will be quicker than creating formulas to accomplish the same task. Further,
suppose filtering and aggregation options are necessary. In that case, you will probably find that
Slicers and Timelines provide superior results, especially if you create multiple reports from the
same data model. It is always wise to invest a few moments to plan your approach to get the best
possible result in the least amount of time.

What are some reporting issues you and your organization experience in
traditional, formula-driven Excel-based reporting processes? Do you see
opportunities to re-engineer these processes using some of the
abovementioned concepts?
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Tables and Data Models — Cornerstones
of Modern Reporting Practices

Now that we have a common understanding of Next Generation Excel Reporting, let us examine
two cornerstone technologies that facilitate this fresh approach. This chapter focuses on tables
and data models, two cornerstones of modern reporting practices.

Learning Objectives
Upon completing this chapter, you should be able to:

e Define table in the context of Excel;

e List four advantages of working with tables in Excel;

e |dentify three approaches to creating tables;

e Define data model;

e List three ways by which you can create data models in Excel; and

e |dentify the primary purpose of creating relationships in data models.

Excel Table Fundamentals

Added to the 2007 release of Excel, tables remain one of the application’s least utilized features.
This condition is unfortunate because tables offer tremendous opportunities for improved
accuracy and productivity in all facets of working with Excel, including reporting.

The following is a simple definition of an Excel table.

Tables are dynamically re-sizing ranges of data in Excel that facilitate end-user
interaction at multiple levels. Users can interact with data in a table at the cell
level, the row level, the column level, the header/footer level, and the table level.
Because of the dynamically re-sizing nature of an Excel table and users’ ability to
interact with a table at multiple levels, tables are the preferred option for storing
data in Excel workbooks.
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Four Advantages of Working with Tables

While numerous benefits are associated with working with tables, the most significant are the
following four.

1. Tables serve as automatically re-sizing ranges of data.
This feature may be the most important one associated with tables. Once you create a
table or link data into a table, the table dynamically and automatically adjusts its
dimensions to match the volume of data present. By doing so, any formula that references
the table will also automatically include any newly added table data.

2. Formulas that you enter in tables copy automatically down the entire column. When
you enter a formula in a table, that formula automatically copies (or self-replicates) to
extend to all the table’s rows. Further, if you add additional data to the table, a formula
will continue to self-replicate to all newly-added rows.

3. Formulas that reference information in a table are known as structured reference
formulas. Formulas that reference data in a table refer to the structure of the table’s data,
not traditional row-and-column addresses. Thus, as the dimensions of the table change,
the integrity of your formulas remains intact. You will notice a resemblance between
structured reference formulas and formulas that utilize Data Analysis Expressions.

4. You can relate multiple tables together to create data models. If you have two or more
tables in a workbook, you can quickly and easily relate the tables together to create a data
model. Once you establish the data model, you can build reports that summarize all the
data from the data model without resorting to VLOOKUP, XLOOKUP, or similar functions
to manipulate the data. The data model approach is more efficient, and it is also less
prone to error.

Creating Tables

Knowing the benefits of working with tables, let us focus on creating tables to experience these
benefits. Tables are easy to build using any one of three methods:

1. Creating tables from the Ribbon,
2. Creating tables with a keyboard shortcut, and
3. Creating tables from external data sources.

Additionally, although coverage is beyond the scope of this course, you can create tables with
macros.

Data Considerations Before Creating a Table

Before you create a table using either of the first two techniques — creating a table from the
Ribbon or using a keyboard shortcut —consider the data’s arrangement and whether you should
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make any modifications. Generally, you should manipulate the data for the table so that it is in
contiguous rows and columns. Remember, you can always add rows and columns later, so there
is no reason to include placeholders for future data when you create the table.

Additionally, while not necessary, you should have column headers at the top of each column
that appropriately describe the column’s data; if your data does not have column headers, Excel
will insert headers such as Column1, Column2, and Column 3 into your table. All the column
headers in a table must be unique. Excel will append a number to the column’s name to
differentiate the labels if there are duplicate names. For example, if there are three columns
labeled Date, converting the data into a table will cause Excel to rename the second occurrence
Date2 and the third occurrence Date3. Of course, you can change a column header by typing
over it to replace the existing column header with the desired one.

Creating Tables from the Ribbon

With your data appropriately organized, you are ready to convert it into a table, and you can do
so by issuing a command from the Ribbon. First, however, click inside the range of contiguous
rows and columns. As shown in Figure 5, click Format as Table on the Home tab of the Ribbon
and choose from one of the predefined Table Styles that appear in the resulting window. Doing
so will transform your data into a table formatted to your desired style. As you move your cursor
over the various icons, Excel’s live preview will temporarily apply the formatting to your table.
Clicking on a format applies it to the table. If you later change the style, click any cell in the table,
choose the Format as Table icon again from the Ribbon, and select a different table style.
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Figure 5 - Creating a Table from the Ribbon
Creating Tables with a Keyboard Shortcut

If you prefer to create your table using a keyboard shortcut, click anywhere inside the data range.
Then press CTRL + T or CTRL + L to open the Create Table dialog box. Confirm the range of the
data and whether your data has headers. Excel then transforms your data into a table using your
default table style. As with creating a table from the Ribbon, if you wish to reformat the table
using a different style, you can choose Format as Table from the Ribbon and choose a new table
style.

Creating Tables from External Data Sources

Those who use Excel to query data from external sources can use Power Query to link external
data into an Excel table. First, click Get Data from the Ribbon’s Data tab, choose the data source,
and click Import. Then, click the drop-down arrow next to Load in the resulting Navigator window
and select Load To. Finally, in the resulting Import Data dialog box, choose the option for Table
and click OK to complete the process. Figure 6 illustrates this process.

Several essential considerations warrant expansion with the data queried into an Excel table.
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e From a practical perspective, the data links from the data source into Excel. Thus,
refreshing the query will update the table’s contents as you change the source's data. To
refresh the query, right-click the table and choose Refresh.

e |If you add formulas to the table, they will self-replicate. Further, refreshing the query
causes new records to appear in the table, and any formulas will self-replicate to the
newly added rows.

e If you wish to “freeze” a query’s results in the table, choose Queries & Connections on
the Ribbon’s Data tab to open the Queries & Connections task pane. There, you can right-
click on the query and click Delete. Next, select OK or Cancel in the warning dialog box.
This procedure de-couples the query from the workbook so that the data remains in the
workbook, but you can no longer refresh the query.

e You can use the above to link data from multiple sources; those sources need not be
homogeneous. For example, you might link data from an Excel workbook, a text file, and
an Access database into three separate tables in Excel. Upon doing so, using techniques
described later, you could relate those three tables together to create a data model and
then build your report based on the collective data in the data model.
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Figure 6 - Selecting a Data Source for a Data Query
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It would be difficult, if not impossible, to overstate the importance of linking data from external
data sources into a table. With this capability, you are relieved of the tedious and time-consuming
tasks of copying and pasting data from external data sources into Excel. Therefore, your tables —
and, by extension, all reports you build based on these tables — can summarize real-time data
effectively, with no additional effort required once you construct the tables and related reports.
This feature is a “game-changer” for many business professionals engaged in financial and
operational reporting!

Naming and Renaming Tables

Regardless of the method you choose to create a table, Excel automatically assigns the table a
name. The first table you create in a workbook inherits the name Tablel, the second table you
create in a workbook becomes Table2, and so on. These default names are non-descriptive of the
table’s data and potentially confusing if you use numerous tables in a workbook. Fortunately, you
can easily rename a table and assign it a name that makes it easier for all workbook users to
understand the nature of the table’s data.

To rename a table, begin by clicking anywhere in the table. Then, from the Table Tools Design
tab of the Ribbon, click on the Table Name field in the Properties Group and type the new name
for your table, as shown in Figure 7.

File Home Print Insert Page Layout Formulas Data Review View Power Pivot Table Design
Table Mame: Summarizewith PivotTable [= @ Header Row [ First Column Filter Button
=5
E( Remove Duplicates A = | [ Total Row [ Last Column
Insert Export Refresh —
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Properties Tools External Table Data Table Style Options

Figure 7 - Renaming a Table

While you have tremendous freedom when creating a new table name, you must follow some
guidelines. The following list resembles the rules for other named objects in Excel, including
defined names and macro names.

1. The first character of the table name must be a letter, an underscore character, or a
backslash. You can use numbers and special characters in a table name, but they cannot
be the name’s first character. Likewise, you cannot have spaces in the table name.

2. The length of the table name must be 255 characters or fewer.
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3. The table name cannot be a combination of letters and numbers that could otherwise be
a row and column address. For example, A100 cannot be a table name because it is a valid

cell address

in a worksheet.

4. All table names must be unique within a workbook. Additionally, table names are not
case-sensitive. For example, excel recognizes Revenue, revenue, and REVENUE as the
same table name.

Re-sizing Tables M

anually

After creating a table, Excel automatically re-sizes the table as you add and delete data. However,
if you need to re-size the data manually, you can use either of the following techniques.

First, you may do so by specifying the table’s updated coordinates in the Resize Table dialog box.
To access the Resize Table dialog box, click anywhere in your table and then click Resize Table in
the Properties group on the Table Tools Design contextual tab. Upon doing so, Excel opens the
Resize Table dialog box pictured in Figure 8. Note that you can enter the new coordinates of the
table directly into the dialog box, or you can use a click-and-drag approach to re-size your table.

Resize Table

E5a51:5159

Select the new data range for your table:

Mote: The headers must remain in the same row,
and the resulting table range must
overlap the original table range.

? X

=5

Figure 8 - Editing the Dimensions of a Table in the Resize Table Dialog Box

You can also click and drag the handle in the lower right corner of a table to re-size the table. As
shown in Figure 9, the handle is the small icon in the table’s lower right corner.
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Figure 9 - Click and Drag on the Handle to Re-size the Table
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Clicking and dragging the handle allows you to enlarge or shrink the table according to your
needs.

What are the most beneficial attributes of working with tables, particularly
when creating financial and operational reports?

What Is a Data Model?

As identified previously, a data model is a collection of two or more tables that you relate
together based on the presence of one or more common fields to create what Excel interprets as
a single source of data®. If you are familiar with a relational database management system
(RDBMS) such as Access or SQL Server, the notion of a data model should be one that you easily
recognize. Once you create a data model, you can use the data in the model in PivotTables
(including those built using Power Pivot), PivotCharts, Power View, and 3D Maps (formerly known
as Power Maps).

Conceptually, a data model might appear like that shown in Figure 10. As shown in this simplified
illustration, three tables relate directly or indirectly to create a single data model. For example,
in that illustration, Table 1 relates to Table 2 based on a common field (column) in both tables.
Likewise, another common field in both tables links Table 2 to Table 3. Importantly, all three
tables do not need to relate directly to each other; instead, indirect relationships often exist in
data models.

5 Technically, a data model can consist of a single table. Reasons for building a single-table model could include, for example,
wanting to use Power Pivot’s KPI features on the data in a single table. However, because most of the power associated
with using data models vests with multi-table data models, we will focus on that approach in this course.
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Figure 10 - Schematic of an Excel Data Model

Once you create a data model, you can use its’ data to build analytical tools such as PivotTables
and even formula-based reports that use cube functions. Additionally, you can create user-
defined calculations in your data models by using DAX expressions to build calculated columns
and measures in the data model. Importantly, you cannot summarize data in data models using
traditional formulas created with conventional Excel functions.

A given Excel workbook can contain only a single data model, and that data model is named “This
WorkbookDataModel.” However, many professionals see this single object in Excel as the key to
better data analysis. This in-memory, multidimensional, relational data engine allows users to
combine data from multiple sources and handle data sets that contain billions of records without
significant performance degradation. For example, the data model can handle up to 99 billion
records, although no field can house more than 1.99 billion unique records. Because of the
tremendous analytical capabilities enabled through data models, you might attempt to load
enormous data sets into a data model. However, while the volume of data you can store in a data
model is virtually unlimited from a practical perspective, Excel always limits you to the overall
limit on the size of an Excel workbook. For instance, if you run a 32-bit version of Excel 2013 or
newer, that limit is 2 GB. However, if you are running a 64-bit version of Excel 2013 or newer, the
workbook’s size is limited only by the amount of memory and system resources you have on your
computer. If you find that the volume of data you are attempting to work in your data model is
problematic, you may consider installing Microsoft’s Workbook Size Optimizer; it is available for
download directly from Microsoft by visiting the following link: https://www.microsoft.com/en-
us/download/details.aspx?id=38793. The Optimizer can enable better data compression and
enhance performance in some cases.
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Power Pivot functions as the primary user interface for Excel data models. Among the actions
you can use Power Pivot for are:

Forming and managing relationships in a data model,
Adding user-defined calculations,

Analyzing performance with Key Performance Indicators,
Establishing perspectives and hierarchies in your data, and

Defining and managing fiscal reporting periods.

Notwithstanding the above, you can edit data relationships without accessing Power Pivot.
Notably, some Excel users will not have access to Power Pivot but will still be able to take
advantage of the data model, albeit limited.

Each Excel workbook contains only one data model, but that single data model can serve as the
data source for multiple data analysis objects in the workbook. As with most innovative
technologies, using the data model has advantages and disadvantages.

Advantages of the Data Model

The following list identified the primary advantages of using the data model as a data source for
PivotTables and other reports.

The data model allows users to build PivotTables from multiple related tables and a wide
variety of familiar external data sources while maintaining links to the data so that you
may refresh the reports.

You can convert PivotTables built on the data model to cube formulas with a single click
on the Ribbon. Converting a PivotTable to a formula-based report allows you to insert
rows or columns and create needed subtotals or other ancillary calculations without
impairing the ability to refresh the report as the data is updated.

You can use cube functions to prepare formal reports directly from the data model
without creating a PivotTable to summarize the data. Instead, the data model contains an
intelligent OLAP cube populated from the tables stored in the model. Think of the cube
as a multidimensional PivotTable with pre-calculated measures at each intersection of the
cube.

PivotTables built on data models support drill-down and around with Quick Explore, an
available feature beginning with Excel 2013. Quick Explore provides functionality beyond
mere drill-to-detail of summarized values that appear in ordinary PivotTables. Quick
Explore allows less sophisticated users to rearrange a PivotTable in an automated process.
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Quick Explore enables them to view the data from other perspectives, even if they do not
have the knowledge or skill to rearrange the PivotTable manually.

Disadvantages of the Data Model

While there are significant advantages to using the data model, there are also disadvantages.
Following is a list of issues associated with using a data model as a data source for PivotTables.

e You cannot create calculated fields or items in PivotTables using data models as their
sources. However, as workarounds, you can construct user-defined calculations in your
data models as measures and calculated columns. Then, you can use these calculations
as proxies for calculated fields and calculated items in your PivotTables.

e Grouping items is not available in a PivotTable built on the data model. However, you can
create calculated columns to produce the required groupings as a workaround to this
limitation.

e In default, drilling to detail only displays the first 1,000 records underlying a summarized
cell. However, you can modify the Connection Properties to facilitate drill-through and
see a larger record count.

e Excel 2013 and newer workbooks using the data model are incompatible with earlier Excel
versions.

Creating Simple Data Models from Excel Tables

Creating data models in Excel can be easy; you can do so with a single mouse click. However,
before attempting to relate multiple Excel tables, you should verify that each table has a field
common to the other table(s) to which you wish to establish the relationship. For example,
suppose you are attempting to relate two tables containing inventory data; in this case, you
would probably look for a part number or SKU code common to both tables. Likewise, if you
desire to relate multiple employee-related tables, you would likely do so based on a common
field of employee identification numbers or a similar column.

Our first example of relating tables together to create a data model will be in the context of
creating a PivotTable. In this example, we have an Excel workbook that contains two tables —
Transactions and Product. We need to build a PivotTable that uses both tables’ data, but we do
not want to use XLOOKUP or VLOOKUP to link data from one table to another, attempting to
consolidate the data from the two tables. Fortunately, we can use data models to solve the
problem.

Begin by clicking on either of the tables. Then, click Summarize with PivotTable from the Table
Tools Design tab of the Ribbon to open the Create PivotTable dialog box pictured in Figure 11.
Then check the box next to Add this data to the Data Model. Importantly, checking this box
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makes all tables in the workbook — not just the currently selected table — available to the
workbook’s data model.

Create PivotTable ? ¥

Choose the data that you want to analyze
@ Select a table or range
Table/Range: |Transactions =5

() Use an external data source

Connection name
(::l Use this workbook's Data Model
Choose where you want the PivotTable report to be placed
@ﬂew Worksheet
() Existing Worksheet

Location: Fhz

[Choose whether you want to analyze multiple tables
[“liAdd this data to the Data Model:

Figure 11 - Adding Tables to a Workbook’s Data Model

Click OK to complete the process, and Excel opens a new workbook with the PivotTable Field List
available, as shown in Figure 12. As indicated in the figure, click All to see all the tables you can
use as data sources for your PivotTable. Further, notice the faint line that separates the Product
table from the Transactions table. This line indicates that the two tables are not yet related. You
should never build a PivotTable (or any other analytical tool) from tables that are not related
correctly! If you do, Excel displays a warning message indicating that you may need to link your
tables. Further, if you build a PivotTable from unrelated tables, you will probably notice that your
PivotTable calculations do not seem to make sense. In short, always ensure proper relationships
exist before continuing with your PivotTable.
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A B T D E F G H -
1 PivotTable Fields W &
2 Active | Al
3
4 Choose fields to add te report: 57
Bl Search Pl
6 To build a report, choose
7 fields from the PivotTable I [ Product
8 Field List L ]
g 1ol s I: [ Transactions
10
11

= ==x=x=]

12 ===c= Dirag fields between areas below:
13 S==5

- - g Filters Columns
14
15 [ s
16
17
18 Rows Values
14
20
21
22 -

] Sheet3 Transactions Proi ... + 4 » ey e
Ready 23 ik | - 1 + 1008

Figure 12 - Unrelated Tables in PivotTable Field List

You can establish relationships between the tables in the data model using multiple approaches.
First, if Excel provides an Auto-Detect option similar to that pictured in Figure 13, you can click
the Auto-Detect button. When you do, Excel will attempt to identify and relate the tables
together automatically. There is a high probability that this process will be successful in relatively
simple data models. However, if it is not, you will need to establish the relationships manually.
Then, you can click the Create button pictured in Figure 13 or click Relationships from the
PivotTable Tools Analyze tab of the Ribbon. Both approaches will open the Manage
Relationships dialog box shown in Figure 14. You can also access the Manage Relationships dialog
box by clicking the Relationships button on the Ribbon’s Data tab.

Copyright © 2025. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 24



PivotTable Fields v X

Active All

Choose fields to add to report: A

Relationships between tables may be needed,

Auto-Detect... CREATE...

Search pe
I FFH Product =

Drag fields between areas below:

Filters Columns

Rows VYalues

Product Mame - Sum of Extension A

Defer Layout Update

Figure 13 - Using Excel’s Auto-detect Feature to Establish Relationships in Data Models

Manage Relationships ? x

Status Table & Related Lookup Table Hew...

Auto-Detect...
Edit...
Activate
Dreactivate

Delete

Clase

Figure 14 - Excel’s Manage Relationships Dialog Box

In the Manage Relationships dialog box, click the New button to open the Create Relationship
dialog box shown in Figure 15. Choose the tables you wish to relate together from the left side
of this dialog box. Next, select the fields common to the two tables on the dialog box's right side.
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Click OK to complete the process of linking these two tables. Then, repeat this process for as
many tables as you need to relate.

Pick the tables and columns you want to use for this relationship
Table:

Column [Foreign):
Transactions

e Product D e
Belated Table:

Related Column [Primary):
Product b Product |D

Creating relationships between tables is necessary to show related data from different tables on the same report

oK Cancel

Figure 15 - Manually Establishing Relationships between Tables in a Data Model

After successfully establishing the relationships, the Manage Relationships dialog box will change
to reflect each one and its current status, as shown in Figure 16.

Manage Relationships ? X
Status Table = Related Lookup Table MNew...
Active Transactions (Product ID) Product [Product 1D) Auto-Detect...
Edit...
Deactivate
Delete
Close

Figure 16 - Displaying All Relationships in the Manage Relationship Dialog Box

With the relationship between the two tables established, we can easily construct a PivotTable

that utilizes data from both tables in the data model. Figure 17 presents an excerpt of such a
PivotTable.
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“ PivotTable Fields - ox

El Summary of Sales by Product/Year ;H; addtorepor -
4 2020 Grand Total o 2
5  Active Outdoors Crochet Glove 516.20 3,563.44 775.03 4,854.67 o

6 | Active Outdoors Lycra Glove 674.85 4,922.01 1,560.09 7,156.95

7 | Descent 77,759.06 1,312,790.24 495,070.87 1,885,620.17

8 | Endorphin 12,192.99  204,626.02 60,020.01  276,839.02

9 | Guardian "U" Lock 35.00 763.90 105.00 903.90

10 Guardian ATB Lock 39.42 782.93 306.60 1,128.95 R

11 Guardian Chain Lock 27.00 250.68 39.38 317.06

12 Guardian Mini Lock 325.23 825.63 434.73 1,585.59

13 Guardian XL "U" Lock 19.90 1,104.46 179.10 1,303.46

14 | InFlux Crochet Glove 54.00 1,732.13 693.23 2,479.36 e 1 S
15 InFlux Lycra Glove 369.69 1,048.37 593.67 291173
16 Micro Nicros 4,307.31 24,568.02  8,436.25 37,311.58

17 Mini Nicros 552408 2712810  6.426.19 39.078.57
= e | Toreedor S| T e : e e

Figure 17 - Sample PivotTable Created from a Data Model
Data Model Relationships

When working with data models, you should understand a few essential points regarding
relationships between tables. First, the names of the columns that you relate need not be the
same. For example, in the previous illustration, one of the column names could have been
Product ID, and the other column name could have been Part Number. What is necessary is that
the columns have the same type of data or compatible data types.

Second, Excel data models currently support only two relationship types: 1) one-to-one and 2)
one-to-many relationships. An example of a one-to-one relationship exists when you have an
employee’s name and address in one table and a single corresponding record for that same
employee’s tax withholding status in another table. An example of a one-to-many relationship
exists when you have a single product in one table and multiple transactions associated with that
same product in a separate table, as with the data model created in Figure 17. Excel does not
support many-to-many relationships in data models. For example, a many-to-many relationship
might exist when relating a product table to a customer table. This relationship is a many-to-
many relationship because each customer can buy many products, and many customers can buy
the same product.

Third, three types of keys are fundamental to Excel data models.

1. Primary key: uniquely identifies a row in a table, such as Product ID in the Product table.

2. Alternate key: a column other than the primary key that is unique. For example, the
Product table might also store a unique SKU code.

3. Foreign key: a column that refers to a unique column in another table, such as Product ID
in the Transactions table, which refers to Product ID in the Product table.
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The primary key or alternate key is the related column in a data model. If a table has a primary
key and an alternate key, you can use either as the basis of a relationship to another table. The
foreign key is referred to as the source column or just column. In the example above, a
relationship exists between the Product ID in the Transactions table (contains the column) and
the Product ID in the Product table (contains the related column). When creating a one-to-many
relationship, the “one” side of the relationship will always be the related column.

Fourth, the data must meet three requirements to create relationships between tables.

1. Each table must have a single column of data that uniquely identifies each row in that
table. As indicated above, this column of data is the table’s primary key or an alternative
key.

2. The lookup column’s data values must be unique; they cannot contain duplicate or null
values.

3. The data types in the source column and lookup column must be compatible. For
example, when establishing relationships, whole numbers, decimal numbers, true/false,
text, dates, currency, and blanks are compatible data types.

Simple Relationships in Data Models

After creating a data model, you may find it necessary to add, delete, activate, or deactivate
relationships in the data model. First, return to the Manage Relationships dialog box pictured in
Figure 18 and choose the relationship to manage. Then click the appropriate button on the right
side of the dialog box.
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Status Table & Related Lookup Table New..,
Active DimEmployee [SalesTerritoryKey) DimSalesTerritory (SalesTerritoryKey) Auto-Detect
Active FactResellerSales [CurrencyKey) DimCurrency [CurrencyKey) =
Inactive FactResellerSales (DueDatekey) DimDate [DateKey) Edit...
Active FactResellerSales (Employeekey) DimEmployee (EmployeeKey)
Active FactResellersales (OrderDatekey) DimDate [Datekey) Activate
Active FactResellerSales (ProductKey) DimProduct (ProductKey]
Active FactResellerSales [PromotionKey) DimPromotion [PromotionKey) Deactivate
Active FactResellerSales (Resellerkey) DimReseller [Resellerkey] Deleta
Inactive FactResellerSales (SalesTerritoryKey) DimSalesTerritory (SalesTerritoryKey) =
Inactive FactResellerSales [ShipDatekey) DimDate [DateKey)

Close

Figure 18 - Managing Relationships in a Data Model

As shown in Figure 18, a single table can have multiple relationships to other tables in the same
data model. For example, the FactResellerSales table has three connections to the DimDate table
— the DueDateKey, the OrderDateKey, and the ShipDateKey fields in the FactResellerSales table
all relate to the DateKey field in the DimDate table. This condition often occurs when you import
tables with multiple relationships defined in the original data source. In such cases, only one of
the relationships can serve as the active, current relationship; Excel automatically marks the
others as inactive. For example, in Figure 18, the relationship between the OrderDateKey in the
FactResellerSales table and the DateKey field in the DimDate table is the active relationship
between those two tables. The other two relationships are inactive. Therefore, if you wanted the
relationship between the two tables to use the DueDateKey field in the FactResellerSales table,
you would need to select the existing active relationship and then click the Deactivate button in
the Manage Relationships dialog box. After doing so, select the inactive relationship between
the DueDateKey and DateKey fields and click Activate. Be aware that such changes can cause
calculations based on the data model to change. Accordingly, carefully scrutinize the results of
such changes to ensure your reports’ continued accuracy.

A Summary Example of Simple Data Models

Many businesses report on fiscal years, not on calendar years. However, the built-in grouping
options in PivotTables do not support groupings based on fiscal reporting periods, leading to
untold frustration and time lost trying to implement manual workarounds. Fortunately, this is
ideal for using data models to facilitate reporting on fiscal years. In this example, we will work
with data in two tables — Sales and Dates. More specifically, we will create a data model from
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which we will construct a PivotTable that groups information on a fiscal year that begins on July
1st and ends on June 30th.

Figure 19 illustrates a selection of the 18,271 rows of transactional data in the Sales table on
which we need to report by fiscal period.

A B C

(Ml TransDate B Location | sales K
14601 12/31/2019 Shreveport Store 5,918.71
14602 1/1/2020 Baton Rouge Store No1  6,905.52
14603 1/1/2020 Baton Rouge Store No2  6,500.58
14604 1/1/2020 lackson Store 5,932.37
14605 1/1/2020 slidell Store 5,325.62
14606 1/1/2020 Hammond Store 5,120.09
14607 1/1/2020 Lafayette Store 5,681.53
14608 1/1/2020 Biloxi Store 3,174.15
14609 1/1/2020 Mew OrleansStore Mol  5,578.25
14610 1/1/2020 Mew Orleans Store Mo 2 6,821.27
14611 1/1/2020 Shreveport Store 5,919.57
14612 1/2/2020 Baton Rouge Store No1l  6,906.54
14613 1/2/2020 Baton Rouge Store No2  6,501.53
14614 1/2/2020 lackson Store 5,933.24

Daily Store Sales Fiscal Periods

Figure 19 - Sales Data to Summarize by Fiscal Year

In Figure 20, the Dates table “maps” the data in column A into the appropriate Fiscal Month,
Fiscal Quarter, and Fiscal Year. We will use the data in columns B through E for grouping purposes
instead of grouping the PivotTable’s transactions based on the data in column A.
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1
1455 12/24/2020 12 2 2021
1456|  12/25/2020 12 2 2021
1457 12/26/2020 12 2 2021
1458|  12/27/2020 12 2 2021
1459 12/28/2020 12 2 2021
1460  12/29/2020 12 2 2021
1461 12/30/2020 12 2 2021
1462 12/31/2020 12 2 2021
1463 1/1/2021 1 3 2021
1464 1/2/2021 1 3 2021
1465 1/3/2021 1 3 2021
1466 1/4/2021 1 3 2021
1467 1/5/2021 1 3 2021
| Daily Store Sales Fiscal Periods

Figure 20 - Excerpted Data from Dates Table

Begin the PivotTable creation process by selecting Insert, PivotTable to open the Create
PivotTable dialog box. Enter the name of the first table. Be sure to check Add this data to the
Data Model as shown in Figure 21. Click OK to display the PivotTable placeholder and Field List.
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Create PivotTable ? *

Choose the data that you want to analyze
(®) Select atable or range

Table/Range: | Sales £ PivotTable Fields v X
(7) Use an external data source Active All
Choose fields to add to report: =

Connection name
O Use this workbook's Data Model

Choose where you want the PivotTable report to be placed Relationships between tables may be needed.

(®) Mew Worksheet x

() Existing Worksheet Auto-Detect. CREATE...

Location: 55

Search yel
Choose whether you want to analyze multiple tables
[ Add this data to the Data Model 4 H Dates
| OK | Cancel i
Week
FMonth
FQuarter
| FYear
Create Relationship ?
4 [ Sales
Pick the tables and columns you want to use for this relationship Date
Table: Column [Foreign): +/| Location
Sales ~ | |Date ~ 7| Sales
Related Table: Related Column (Primary):
e - | |Date -

Creating relationships between tables is necessary to show related data from different tables on the same report.

Manage Relationships... Cancel

Figure 21 — Creating a PivotTable Using the Excel Data Model

When you add a table to the data model, the PivotTable Field List can display all fields from all
tables in a workbook. If the tables are not related, you can create relationships directly from the
Field List based on the presence of a common field, as shown in Figure 21.

After establishing one or more relationships, you can construct the PivotTable to summarize the
data based on the appropriate fiscal reporting period. To do so, drag the FMonth, FQuarter, and
FYear fields onto the PivotTable. Figure 22 provides a sample of the completed PivotTable. In
particular, note the Date field’s omission. Instead, see how the FMonth, FQuarter, and FYear
fields summarize the PivotTable’s data by fiscal reporting period.
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1

2

3  Store Sales by Fiscal Period
A

5

6 | Baton Rouge Store No 1

7 | Baton Rouge Store No 2

8 Biloxi Store

9 Hammond Store

10 | Jackson Store

11 | Lafayette Store

12 | New Orleans Store No 1

13 | New Orleans Store No 2

14 | Shreveport Store

15 | Slidell Store

16 | Grand Total

17

3 PivotTable Daily Store Sales

5}

622,805
589,828.66
480,185.07
475,711.76
543,548.01
522,012.68
595,967.34
598,341.17
541,600.93
494,126.77
5,464,131.54

Fiscal Per ... ()

487,823.17
483,346.00
549,456.41
529,667.32
603,654.97
605,816.47
548,364.20
498,814.63
5,534,498.78

Qa3

631,470.14
97,665.67

482,420.4
550,229.25
529,307.84
604,199.24
606,817.38
550,047.41
499,573.89
5,538,681.43

L4

PivotTable Fields v
Active All
Choose fields to add to report: & -
Search ,O
il @ Dates -

[] TransDate

[] FMonth

FQuarter

FYear v

ig]ds between areas below:

Filters Columns

Fyear W

FQuarter ~

Rows % Values

Location i Store Sales by Fiscal P... ~

Defer Layout Update

L& Display Settings B m - 1 T+ 145%

Figure 22 - PivotTable Based on Fiscal Reporting Periods

What characteristics are essential
relationships between tables inside a data model? In the absence of data
models, what options exist to “link” data from one table to another?

for establishing and maintaining
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Accessing and Transforming Data with
Power Query

Power Query is the ultimate “game-changer” for accessing and transforming data in Excel. Power
Query can work with data from relatively simple sources, such as text files and other Excel
workbooks. You can also use Power Query with the same ease on more sophisticated data
sources, including SQL Server databases and web-based data. Once you access your data with
Power Query, you can apply countless transformations to the data to make it more useful. When
you see the speed and ease with which you can access and transform your data with Power
Query, you’ll wonder how you ever worked without it!

Learning Objectives
Upon completing this chapter, you should be able to:

e |dentify the two major roles of Power Query;
e List the steps for querying data into Excel using Power Query; and
e I|dentify at least five types of data transformations you can implement with Power Query.

Introducing Power Query

Power Query appeared in Excel 2010 when Microsoft made it available in all Excel versions. Once
installed, you can access Power Query’s functionality from the Ribbon’s Power Query tab through
the 2013 Excel release. But, of course, because the tool was an add-in, you first needed to ensure
that you had downloaded, installed, and activated it on your computer. Otherwise, you would
not have seen the Power Query tab as an option on the Ribbon.®

Microsoft embedded Power Query’s functionality into Excel and made it available from the
Ribbon’s Data tab beginning with Excel’s 2016 release. More specifically, as shown in Figure 23,
what you now see as the Get & Transform Data section of the Ribbon’s Data tab includes all the
features and functionality of Power Query. Further, because this feature is “fully baked” into
Excel, there is no longer a need to worry about downloading, installing, or activating an add-in,

5 If you are running Excel 2010 or Excel 2013 and need to download the Power Query add-in, you can do so from Microsoft’s
website at the following link: https://www.microsoft.com/en-us/download/details.aspx?id=39379.
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thereby simplifying the process of taking advantage of the functionality provided by Power
Query.

File Home Print Insert Page Layout Formulas Data Review
[h|§| From Text/CSY 0 Recent Sources ’rl; E Queries & Connections
.
[;";. From Web [E| Existing Connections -
Get Refresh
Data B From Table/Range All~
Get & Transform Data Queries & Connections

Figure 23 - Accessing Power Query from Excel’s Data Tab of the Ribbon
At a high level, Power Query performs two valuable functions.

1. It facilitates relatively quick and easy connections linking data from external sources into
Excel.

2. It simplifies transforming and cleansing the queried data to make it more useful.

Power Query supports linking and importing data from virtually every primary source. Click Get
Data from the Ribbon’s Data tab, choose your data source, and select the table(s) you wish to
link into Excel to get started with a query. Upon doing so, you can choose to load the data directly
onto worksheets within your workbook, into Excel’s data model without loading the data onto
worksheets, or into Excel’s data model and onto worksheets. Further, you can edit your query to
apply various transformation and cleansing options Power Query supports.

Regarding the transforming and cleansing processes you can apply to your data, the following
are some of the many actions you can take using Power Query.

e Refresh, merge, and append queries

e Combine data from multiple data sources

e Filter and group rows in a table

e Expand a column containing an associated table

e Aggregate data from a column

e Pivot and unpivot data

e Transpose data

e Merge columns, delete columns, and create new columns of data
e Sortdata

e Find & replace values

e Remove rows with errors and promote a row to column headers

Importantly, these transformations and cleansings are not one-time events. Every time you
refresh or reuse a query, all transformations and cleansings you save in the query execute
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automatically. Of course, this feature saves you from the tedious and time-consuming process of
manually transforming and cleansing your data repeatedly.

Building and Adding to Data Models with Power Query

One of Power Query’s most valuable advantages is that it facilitates queries from the forty-one
data sources in Table 1. Notice the many “non-standard” data sources, such as PDF documents,
Exchange, and Salesforce. Based on the data sources listed, Power Query provides robust
capabilities to access and link data from numerous data sources. This capability means that even
users with limited technical skills can quickly link data from their accounting, ERP, CRM, practice
management, or other line-of-business databases into Excel for reporting and data analysis.

Online

Databases . Other Sources
Services

Excel SQL Server Azure SQL SharePoint Table/
Database Online List Range
Azure Synapse Microsoft Web
Text/CSV Access y . P Exchange €
Analytics .
Online

XML Analysis Azure Dynamics 365 Microsoft

Services HDInsight Query

SQL Server
Analysi
na y5|s Azure Blob Salesforce SharePoint List

JSON Services Storage Obiects

Database g J

(Import)

Salesforce
Azure Table
Folder Oracle Storage Reports OData Feed
SharePoint Azure Data Hadoop File

IBM DB2

Folder Lake Store (HDFS)
Azure Data Active
PDF MysQL Explorer Directory
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Online

Databases . Other Sources
Services

PostgreSQL ';/)'(icc:;:;zf
Sybase ODBC
Teradata OLEDB
SAP Hana Blank Query

Table 1 - Potential Data Sources for Power Query

Additionally, if you work with a data source that is not listed, you can likely still use Power Query
to link data into Excel. For example, one of Power Query’s supported data sources is Open
Database Connectivity (ODBC). Suppose the database containing your data complies with the
ODBC specification, and you have an appropriate ODBC driver installed on your computer. In that
case, you can use Power Query’s ODBC source to facilitate your data connection. This capability
means, for example, that you can use Power Query to access data from sources such as
QuickBooks and QuickBooks Online.

An example of using Power Query to load data into an Excel data model follows. Of course, an
illustration for each of the forty-one data types pictured in Table 1 is impractical. However, the
example chosen will provide you with the background you need to use Power Query to link and
transform data from virtually any data source into Excel.
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Querying Data from SQL Server

As shown in Figure 24, to launch a new query with Power Query, click Get Data and choose your
data source; in this example, the data source will be an SQL Server database that serves an
organization’s ERP system.”’

File Home Print Insert Page Layout Formulas Data Review
f:i [EFrom Text/CSV [%Recent Sources Fm [CH Queries & Connections

E [.%.From Web |:E|Existing Connections 2
Get Refresh
Data~ E= From Table/Range All~

Queries & Connections
D From File b
- L
[l[}%] From Database > I I:l[}%] From SQL Server Database
w From Az > D i
[?. rom Azure H From Microsoft Access Database

1 [z From Online Services > I:Ej From Analysis Services

1 [g]o From Qther Sources > I:Ej From SQL Server Analysis Services Database (Import)

: rEj Legacy Wizards > I:?é] From QOracle Database

] g‘@ Combine Queries > I:?é] From IEM Db2 Database

@ Launch Power Query Editor...

: I:?é] From MySQL Database

[%. Data Source Settings...

i Query Options I:?é] From PostgreSQL Database
30
31 I:?é] From Sybase Database
32 -
a3 al
[—] From Teradata Database
34 _
35
36 I:Ej From SAP HAMA Database

Figure 24 - Initiating a New Query Using Power Query

7 The instructions and screen captures related to Power Query reference Excel 2016 and newer. If you are using Excel 2013
or Excel 2010, your user interface may be slightly different than that pictured in this text; likewise, the step-by-step
instructions for creating a query may be minimally different.
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Enter the necessary details to identify the query’s data source in the dialog box shown in Figure
25. Click OK to continue.

iy Carmar Aatalaca
_‘D\_,;l_ s>ervelr daldibdse

Server (i
AE'C' DESKTOP-850KHEB\SQLEXPRESS

Database (cptional)

ABC v

I» Advanced options

Figure 25 - Specifying the Data Source for Power Query

Next, expand the name of the database you wish to query so that you can see all the data
available for the query. Then, select the items to include in your query and choose which Load
option you wish to launch in the bottom right corner of the Navigator window, as shown in Figure
26. When choosing Load options, you can add the data to a table(s) in the workbook or create
only the data connection. You can also specify whether the data should populate the workbook’s
data model regardless of your choice.
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Navigator

V| Select multiple items
Display Options ~ Da.

4 DESKTOP-850KHBB\SQLEXPRESS [1]

4 AdventureWorks [102]

E HumanResourcesvEmoploves
[E| Hu o
M n|  Navigator
[E| Hu i
= P Sa ﬁs.SalesC'-'de-'HeadE" . &
[ﬁ " 7] Select multiple items Preview downloaded on Tuesday, July 11, 2017
[E| P Display Options ~ De SalesOrderlD RevisionNumber OrderDate DueDate
E Ped - purChESin; . A . 43659 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 Al
: 43660 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 AN
5 prg [ Purchasing.ShipMethod 43661 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 AN
= prg F3 Purchasing.Vendor 43662 3 7/1/2005 12.00:00 AM|  7/15/2005 12:00:00 AM
[ﬁ Pra ) Sales CountryRegionCurrency 43663 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 Al
[ﬁ Py B SalesCreditCard 43664 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 AN
43665 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 AN
B pu B3 SalesCurrency 43666 3| 7/1/200512:00:00 AM | 7/13/2005 12:00:00 AN
E Sall o3| Sales.CurrencyRate 43667 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 AM
| sal V| [ SalesCustomer 43668 3 7/1/200512:0000AM  7/13/2005 12:00:00 AN
E Sal PR SalesPersonCreditCard 43669 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 Al
E Sal B SalesSalesOrderDetail 43670 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 Al
1B Sales SalesOrderbieader 43671 3 7/1/2005 12:00:00 AM 7/13/2005 12:00:00 Al
B SalesSalesOrderHeaderSalesReason 0 The data in the preview has been truncated due to size limits.
[ SalesSalesPerson
[ SalesSalesPersonQuotaHistory
[ SalesSalesReason
[l SalesSalesTaxRate
FA SalesSalesTerritory
A SalesSalesTerritoryHistory v
FA SalesShoppingCartitem L4 >
Select Related Tables load |~ Edit Cance!
Load
Load To...

Figure 26 - Select Objects for Query in Power Query

In the example shown above, we will query nine tables.

Person Address

Person CountryRegion

Person StateProvince
Production Product

Production ProductCategory
Production ProductSubcategory
Sales Customer

Sales SalesOrderDetail

Sales SalesOrderHeader

WooNOLAEWNRE
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We loaded the data as tables into the workbook and its data model. Figure 27 presents a
snapshot of the query’s results.

A B c D E F -
iac iane v %
i3 ProductID g Name B ProductNumber EJ MakeFlag B FinishedGoodsFlag B Color [ -] Queries & Connections
2 1 Adjustable Race AR-5381 FALSE FALSE Queries | Connections
3 2 Bearing Ball BA-8327 FALSE FALSE e
4 323 Crown Race CR-9981 FALSE FALSE = == o==a
19,614 rows loaded. "
5 325 Decal 1 DC-8732 FALSE FALSE _
6 326 Decal 2 DC-9824 FALSE FALSE P Cai e
238 rows loaded.
7 341 Flat Washer 1 FW-1000 FALSE FALSE _
8 342 Flat Washer 6 FW-1200 FALSE FALSE el Py SR milv e
181 rows loaded.
9 343 Flat Washer 2 FW-1400 FALSE FALSE _
10 344 Flat Washer 9 FW-3400 FALSE FALSE ] Pl Pt et )
504 rows loaded.
11 345 Flat Washer 4 FW-3800 FALSE FALSE _ .
12 346 Flat Washer 3 FW-5160 FALSE FALSE | e e R e, v
4 rows loaded.
4« » .| Sheet5 | Sheeté | Sheet?7 | Sheet8 | Sheetd Sheet1d | st .. & 4 >

Figure 27 - Results of Using Power Query to Query Nine Tables into Excel
Editing a Query

In Figure 27, we selected to load the nine queries’ results into tables and Excel’s data model. You
can edit the query before executing it by clicking the Edit button pictured in Figure 26. Doing so
opens the Query Editor, a snapshot of which appears in Figure 28.

| &~ = | Person Address - Query Editor m] X
“ Home  Transform  Add Column  View 7]
,.)’_j D [y Properties L -y s 2] 1 % Data Type: Whole Number = L Merge Queries ~ I:A [ New Source -
= LT Advanced Editor x HH B zl rn [ Use First Row as Headers * "2 Append Queries © [ Recent Sources ~
Close & Refresh Choose Remove  Keep Remove Spiit  Group , i - Manage  Data source
Load~  Preview~ ] Manage ~ Columns ~ Columns~  Rows~ Rows ™ Column~ By & ReplaceValues L e Parameters = settings
Close Query Manage Calumns Reduce Rows  Sort Transform Combine Parameters  Data Sources New Cuery
Queries [9] < Jr || = Adventuretiorks{[Schema="Person", Item="Address" ]} [Data] v | Query Settings x
M@ Person Address -’ -
- 123 Addressip [~ | A% Addresstinel - ||A% Addresstine2 [~ || A city - ||123 stateProvinceln - ||a% Postaicode - || A% spatiallocation
B3 Person CountryRegion 1 1 1970 Napa Ct null Bothell 79 98011 POINT (-122.164644615406 47.7869921906: | 4 PROPERTIES
0 Person StateProvince 2 2 9833 M. Dins Blv nul Bothel 79 98011 POINT (172 250185528911 &7 egsrosyoar ™ | Nome
[ Praduction Product 3 3 7484 Roundtree Drive nuil| Bothell 79 98011 POINT (-122.274625789912 47.7631154083: Ferson Address
[0 Production ProductC... 4 4 9533 Glenside Dr nuil| Bothell 79 98011 POINT (-122.335726442416 47.739238625% All Properties
R Production ProductS.. 5 5 1226 Shoe St nuil| Bothell 79 98011 POINT (122 031323832402 47 TOLOSSTIAN | | ooy oo
B Sales Customer 6 6 1399 Firestone Drive nuil| Bothell 79 98011 POINT (-122.360166703417 47.7058111306:
L R — 7 7 5672 Hale Dr. 79 98011 POINT (-122 3357264424 = ;Da‘::;;tm
8 79 98011
[ Sales SalesOrderHea... o 7998012
10 10 250 Race Court 79 98011
1 11 1315 Lasalle Street 79 98011 9 47.8251950424:
12 12 5415 San Gabriel Dr. nuil| Bothell 79 98011 POINT (-122 142416 4772013720001
13 13 9265 La Paz nuil| Bothell 79 98011 POINT (-122.0546634409 47.815644329477)]
14 14 8157 W. Book nuil| Bothell 79 98011 POINT (-122.164644615406 47.7822168341¢
15 15 4911 La Vuelta noil| Bothell 79 98011 POINT (-122.323506311915 47.7822168341¢
6 € >
13 COLUMNS, 999~ ROWS PREVIEW DOWNLOADED AT 855 AM

Figure 28 — Power Query’s Query Editor

In the Query Editor, you can make transformations to your data before executing the query by
initiating such actions as adding and deleting columns of data, inserting formulas, applying
different formats to your data, combining and splitting columns of data, removing rows, and even
changing the source data for a query. Importantly, by default, Power Query saves your
transformations in the Applied Steps box near the right side of the window and automatically
applies them each time you execute or refresh a query.

To apply a simple transformation to the query shown in Figure 28, click anywhere in the Spatial
Location column to select that field. Then, click Remove Columns from the Home tab in the
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Query Editor. Upon doing so, Power Query removes that column of data from the query.
Moreover, as shown in Figure 29, Power Query automatically creates an Applied Step that
removes the Spatial Location column of data from the results each time the query is run or
refreshed. Suppose you do not want the transformation applied when the query executes or
updates. If so, you can delete it from Applied Steps by clicking the “X” next to its entry in Applied
Steps. Once you create any desired transformations, click Close & Load on the Query Editor’s
Home tab to load the results into your tables and data model.

| &2~ = | Person Address - Query Editor O X
“ Home Transform Add Column View 0
Properties L4 oo -7 Data Type: Table Mew Source =
& 2B ¥ MY = = [ L
DAdvanced Editor :l [7] Use First Row as Headers = D;.RecentSources'
Close & Refresh Choose Remove Keep Remaove Split Group 1 Combine Manage Data source )
load~  Preview~ [J Manage ~ Columns = Columns =  Rows~ Rows ™ Column By 3 Replace Values - Parameters ~ settings
Close Query Manage Columns Reduce Rows Sort Transform Parameters Data Sources New Query
Queries [9] < £ - T e (Der A e - : Sonm1) - .
es [5] Jx = Table.RemoveColumns(Person_Address,{"Spatiallocation"}) A'd QJE"‘__-" B'EHII"CS X
E Person Address = - = / -
- - /123 StateProvincelD ~ || A% PostalCode ~ || A% rowguid - | B3 ModifiedDate
E Person CountryRegion 4 PROPERTIES
2 7998011 32A54B89E-E034-4BFB-B573-A71CDEGOD. . 1/1/2003 12 A
= Person StateProvince X Name
3 79 9E011 4C506923-6D1B-452C-A0TC-BAAGFSEL4... 4/8/2007 12. 5 add
7 erson Address
] Cision i 4 79 98011 E5846C78-480C-477F-3FAL-CCOSDELSA. . 3/7/2003 12,
B Production ProductC... 5 79| 98011 FRAFFO37-4AG7-AAF0-81FD-BE49900E9B.. | 1,20/2003 12. aliErai
= Production ProductS... [ 79 98011 FEBF8191-9804-44C8-877A-33FDES4F00. 3/17/2003 12 4 APPLIED STEPS
[ Sales Customer 7 79 9E011 0175A174-6C34-4D41-B3C1-4419CD6A0. . 1/12/2004 12. S
ource
B Sales SalesOrderDetail 1 79 96011 3715E813-4DCA-49EQ-BFIC-31657D21F2..  1/18/2003 12. Navioation
79 SE011 2BEBAFS21-76D7-4C7E-5441-144FD1395 . 7/1/2006 12.
[ Sales SalesOrderHea... < - ArseERELT 7 : ¥ I?\ Removed Columns I
10 7998011 0B6B7390-BEBG-4378-B055-FE196AF34 1/3/2003 12
1n| <€ >
BusinessEntitylD AddressID AddressTypelD rowguid ModifiedDate
212 10 2|976574CE-6555-4A0D-BEEE-3FDO47EFEE5E 10/13/2008 11:15:07 AN
< >
12 COLUMNS, 998+ ROWS PREVIEW DOWNLOADED AT 8:55 AM

Figure 29 - Transforming Data and Creating an Applied Step in Power Query

Creating all your transformations when you initially build a query is unnecessary. Instead, you
can construct transformations to fine-tune your queries at any time and to meet your evolving
needs by right-clicking on the query in the Workbook Queries pane and choosing the Edit option,
as shown in Figure 30.
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Queries & Connections v X

Queries | Connections

9 queries

B2 Person Address
19,614 rows loaded.

F Person CountryRegion
238 rows loaded.

B Person StateProvince
181 rows loaded.

B Production Product F
504 rows loade C2  CoPY
) Paste
B Production Prs
4 rows loaded. Edit
i 2 Delete
B2 Production Pr
=[] Rename
37 rows loaded
_ Refresh
E Sales Customs
Load To...

19,320 rows loa
Em Duplicate
E Sales SalesOre
| Reference
121,317 rows Ic

By Mer
= W ge
C ac F_: ' *
E Sales SalesOre =
31,465 rows log
Ligh  Send To Data Cataleg

Append

Mowve To Group »
Move Up

Mowve Down

Show the peek

D: Properties...

Figure 30 - Choosing to Edit a Query in Power Query

Linking Data from the Web Using Power Query

In addition to using Power Query to extract and link data from databases and other files into
Excel, you can also use Power Query to link data from the Internet. For example, to query data
from a web page into an Excel workbook, identify the web page from which you want to extract
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the data and copy the URL for that page. In this example, we will use the following website to
link foreign currency exchange rates into Excel.®

https://www.x-rates.com/table/?from=USD&amount=1

With the source website identified, choose From Web in the Get & Transform section of the
Ribbon’s Data tab. Note that this selection will produce the same dialog box as choosing Get
Data, From Other Sources, From Web. Figure 31 illustrates that dialog box.

- YA
From Web

® Basic Advanced
URL
ABC ™ || https:/fwww.x-rates.com/table/Tfrom=USD&amount=1

Figure 31 - Querying Data from the Web into Excel

After you paste the URL and click OK, Excel connects to the website of interest and displays a list
of objects on that site to which it can link. Next, select the tables from which you want to query
data into your workbook and choose the appropriate Load or Load To option near the bottom of
the window to execute the query, as shown in Figure 32.

8 If you need to access exchange rates relative to the Canadian dollar, you should use the alternative
site https://www.x-rates.com/table/?from=CAD&amount=1.
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https://www.x-rates.com/table/?from=USD&amount=1
https://www.x-rates.com/table/?from=CAD&amount=1

o X
Navigator
L2 Table View Web View
Select multiple items Table 1 [%
Display Options = [ Preview downloaded on Monday, Movember 11, 2019
4 https://www.x-rates.com/table/Tfrom=USD&amount=1 [3] US Dollar & 1.00USDA Y inv. LOOUSDA Y
A Document Argentine Peso £8.555354 0.01678 -~
B Table 1 I Australian Dollar 1.4558448 0.685661
Bahraini Dinar 0376 2.659574
[ US Dollar Exchange Rates Table Converter
Botswana Pula 10907521 005168
Brazilian Real 4.137856 0.241671
British Pound 0.777979 1.285382
Bruneian Dollar 1.360583 0.734979
Bulgarian Lev 1.77189 0564337
Canadian Dollar 1321719 0.75659
Chilean Peso 758.755544 0.001316
Chinese Yuan Renminbi 7.010553 0.142642
Colombian Peso 3335.6592036 0.0003
Croatian Kuna 6.738019 0.145412
Czech Koruna 2311658 0.043258
Danish Krone 6.765376 0.147724
Emirati Dirham 3.6725 0.272294
Euro 0.906004 1.103748
Hong Kong Dollar 7826209 0.127776
Hungarian Forint F02.545849 0.003305
Icelandic Krona 124 750643 0.008016
Indian Rupee 71550588 0.013968 v
load |~ Transform Data Cancel
Load
Lead Ta..

Figure 32 - Selecting and Loading Data from a Web Query

In the example above, we chose to link data from Table 1 of the web page into an Excel workbook.
Figure 33 presents a subset of the query’s results. Of course, now that the data exists in Excel,
you can work with it as you usually would. Thus, you can use this data as you need to in Excel to
achieve your reporting objectives.
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A B C = . .

WUsDollarA I 1.00USDA ¥ Einv. 1.00USDA V |2 Queries & Connections ~ %
2 |Argentine Peso 61.732974 0.016199 Grars | TrmEE
3 |Australian Dollar 1.5152 0.659979 1 query
4 |Bahraini Dinar 0.376 2.659574 F Table 1 P
5 |Botswana Pula 11.051783 0.090483 53 rows loaded.
6 |Brazilian Real 4.388033 0.227893
7 |British Pound 0.769048 1.300309
8 |Bruneian Dollar 1.399384 0.7146
9 |Bulgarian Lev 1.797245 0.556407
10 |Canadian Dollar 1.328933 0.752484
11 |Chilean Peso 813.027473 0.00123
12 |Chinese Yuan Renminbi 7.026868 0.142311
13 |Colombian Peso 3436.342353 0.000291|~

» Sheet5 | Sheeti (WG ... (%) 1 3

Figure 33 - Results of a Web Query Generated by Power Query

How can — and should — the prospect of using Power Query to establish real-
time links to your data change your reporting processes?

Adding a Simple Transformation to a Query

Continuing with this example, suppose you wanted to query exchange rates only for the following
currencies relative to the United States dollar.

e Australian Dollar
e British Pound

e Canadian Dollar
e Euro

e Japanese Yen

e Mexican Peso

Further, you want to ensure that these are the only six currencies linked into Excel each time you
refresh your query. To make the necessary change that facilitates this action, right-click on the
qguery in the Queries & Connections pane and choose Edit to open the Power Query Editor shown
in Figure 34.
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> Jx = Table.TransformColumnTypes(Datal,{{"US Dollara”, type text}, {"1.8@ USDa¥", type number}, {"inv. 1.0@ v Q.JE"E." Séﬁﬁgs e
£ | m. A% uspollara .2 1.00 USDA ¥ ~]|1.2 inv.1.00 usDA ¥ -
@ 4 PROPERTIES
& 1 |Argentine Peso | Sort Ascending
~ Name
2 | Australian Dollar Al Sort Descending o
3 | Bahraini Dinar —
4 | Botswana Pula btz
5 |Brazilian Real femone & 4 APPLIED STEPS
6 | British Pound emove Empy .
ource
7 | Bruneian Dollar ext Filte: - )
Mavigation
8 |Bulgarian Lev _
Candian Dol Changed Type
9 | Conadian Dotiar o Sloct Al [< Filtered Rows ]
10 |Chilean Peso (Select All A
11 |Chinese Yuan Renminbi Argentine Peso /
12 |Colombian Peso A Australian ollar
13 | Croatian Kuna Bahraini Dinar .
14| ceech Koruna Botsuen Puls Applied Step created by
Brazilian Real
15 |Danish Krone 1 1 1 1
4| ritish Poun simply adding filtering
16 | Emirati Dirham )
Bruneian Dollar .
7
17 |turo i the currencies
18 | Hong Kong Dollar %] Canadian Dollar
19 | Hungarian Forint Chilean Peso
2L | Bl Chinese Yuan Renminbi
21 |Indian Rupes Colombian Peso
22 |Indonesian Rupiah Croatian Kuna v
23 |Iranian Rial e v
24 | Israeli Shekel Cancel
3 COLUMNS, 53 ROWS  Column profiling PREVIEW DOWNLOADED AT 4:23 PM

Figure 34 — Editing a Query in the Power Query Editor

In the Power Query Editor, click the drop-down arrow in the US Dollar column and apply filters
to select only the desired currencies. Click OK to complete your edit. Upon doing so, you will see
that the list of currencies the query returns reduces to the six items selected. Equally important,
on the right side of the window in the Query Settings pane, you will notice an entry entitled
Filtered Rows in Applied Steps. This entry signifies that Power Query has “memorized” the filters
and saved them with the query. Power Query applies these steps every time the query runs or
refreshes. Should it become necessary, you can edit an Applied Step by clicking the “gear” icon
to the Applied Step’s right. Likewise, you can delete an Applied Step by clicking the “X” icon on
the Applied Step’s left. Finally, you can rearrange the Applied Steps order of execution in a query
by clicking and dragging the applied steps vertically within the Applied Steps list.

Examples of Useful Power Query Transformations

Indeed, it is far beyond the scope of this course to cover every possible type of transformation
you can create with Power Query. However, we would be remiss if we did not provide several
examples of transformations you may find helpful when manipulating your data.

Pivoting Data with Power Query

Often, the need to pivot data arises — for example, you have data in a tabular format and want
to create a chart from that data. For this example, we will use the Expenses table shown in Figure
35 as the basis for a chart.
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File Home Insert Draw Page Layout

Table Marme: Summarizewith PivotTable
Expenses ﬁﬁemnve Duplicates
*é* Resize Table (E,% Convert to Range
Properties Toaols
B&
A B C
L Month nﬂccuunt uﬁ.muunt -
2 1/31/2019 Food 25562.79
3 1/31/2019 Beverages 5098.91
4 1/31/2019 Food 25562.79
5 1/31/2019 Payroll Exper 13658.24
& 1/31/2019 Rent 2400
7 1/31/2019 Insurance 427.33
s | /3 HZGlBlSupplies _| 1510.8
] 1/31/2019 Utility Expen 1541.68
10 2/28/2019 Food 2322112
11 2/28/2019 Beverages A4448.02

==
=57
Insert
Slicer

5

Figure 35 - Data for Power Query Pivot

Page 49

The steps to transform the data by pivoting it and returning it to Excel are as follows:

1. Select any cell in the table and then click From Table/Range on the Ribbon’s Data tab to
open the Power Query Editor.

2. With the Month column selected, click Date in the Data Type drop-down list on the
Ribbon’s Home. Then select Replace current in the dialog box, as shown in Figure 36.
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Change Column Type

The selected column has an existing type conversion. Would you like
to replace the existing conversion, or preserve the existing conversion
and add the new conversion as a separate step?

Replace current Add mew step Cancel

Figure 36 - Change Column Type

3. Select the Account column, which will provide the values to use across the chart’s
columns when the query completes. Then, on the Ribbon’s Transform tab, click Pivot
Column.

4. In the Pivot Column dialog box in Figure 37, select Amount as the Values Column and
click OK.

Pivot Column
Use the names in column "Account” to create new columns.
Values Column (1)

Amount

I Advanced options

Learn more about Pivot Column

Figure 37 - Values Column

5. With the data pivot completed in Power Query, select Close & Load on the Home tab to
return the data into Excel.

E Home  Tansform  AddColumn  View

5 [:2 Properties LgJ Y s 2] 1 % Data Type: Decimal Number > © Merge Queries - I:L. [ New Source =
= X tH B il i [ Recent Sources ~
ose

LT aavancea Eaitor i [ Use First Row as Headers ~ "5 Append Queries =
a Refresh Choose Remove  Keep Remove Split Group Manage  Data source
Load S Preview ~ ] Manage ~ Columns ~ Columns = Rows = Rows = Calumn ~

By & Replace Values Combine Files Parameters~ _ settings
Close Query Manage Columns Reduce Rows  Sort Transform Combine Farameters  Data Sources HNew Query

Close & Load
1.2 Food ~]|12 Beverages [~ |12 PayroliExpense [~ |12 Rent [~ |12 insurance [ -] /1.2 Supplies ~]|1.2 utility Expense -
Save your changes to this query, - : .

Close the Query Editor window, 51125.58 5098.91 1365824 2400 427.33 15108 1541.68

and load results to the defauft 46442.24 4448.02 2400 427.33 1632 2156.87
destination,

47523.46 5073.83 2400 427.33 1636.16 143221

4 4/30/2019 481528 4966.58 2400 427.33 207589 275458

Figure 38 - Pivot Data Close & Load

Using the data in the Excel table, we can quickly create a chart similar to the one pictured in
Figure 39. Notably, refreshing the query updates the chart automatically when users add new
data to the Expense table.
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Figure 39 - Expense Chart Resulting from Transformed Using Power Query
Unpivoting Data

Exported reports often provide data in a format that requires us to unpivot it before using the
information in our analyses. Using Power Query to unpivot the data will allow us to complete the
steps quickly. Further, as new data appears, we can refresh the query to get updated, unpivoted
results.

For this example, we will use data exported from Sage 50 US; specifically, we will use the
Customer Sales by Month report, previously exported to Excel. The report provides monthly
results in a single row for each customer. Instead, we need to have the single row — which
provides a date dimension — separated into unique rows for each data point.

The steps to complete the unpivot are as follows.

1. Click any cell in the data and then click From Table/Range on the Ribbon’s Data tab.
2. The Create Table dialog box opens. If the data is not already a table, click OK.

3. The Power Query Editor opens. Click the Total column’s heading to select that column.
Then click Remove Columns on the Home tab to delete the unnecessary column.

4. Double-click the heading for Columnl and change the name to Customer.

5. On the Home tab, click the drop-down arrow in Remove Rows and select Remove
Bottom Rows. For the number of rows, enter “1” and click OK to remove the total
row.
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6. With the Customer column highlighted, go to the Transform tab and click the drop-
down arrow for Unpivot Columns; then click Unpivot Other Columns. Figure 40
illustrates the results of these first steps.

m & - = | Table2 - Power Query Editor O X
“ Home Transform Add Column View o
—~ | = Properties 1 s 2l | Data Type: Text ~ = : ‘ L' !

L'_-JJ — L. Advanced Editor _‘ . =] Use First Row as Headers ~ =
Close &  Refresh Manage Reduce Split Group Combine  Manage Data sou*
load~  Preview = — Manage Columns ~ Rows = Column~ By pelBeplacelialnes e Parameters setting
Close Query Sort Transform Parameters  Data Sou
> 7. |aB Customer ~ | a8 Attribute - |12 Value - QL lery Setti ngs %
1 |ALDRED 12/2018 a
2 ALDRED 1/2019 o ~ 4 PROPERTIES
" 3 |ALDRED 2/2019 5426.94 Name
& 4 | ALDRED 3/2019 129.97 Table2
8 5 |ARCHER 12/2018 a All Properties
6 | ARCHER 1/2019 23359.35
7 | ARCHER 2/2019 7374.69 4 APPLIED STEPS
8 |ARCHER 3/2019 59.98 Source
9 | ARMSTRONG 12/2018 o Changed Type
10 | ARMSTRONG 1/2019 22999.62 Removed Columns
11 | ARMSTRONG 2/2019 13028.74 Renamed Columns
12 | ARMSTRONG 3/2019 7022.06 Removed Bottom Rows
13 | CANNON 12/2018 0 > Unpivoted Other Columns
14 | CANNON 1/2019 )
15 |CANNON 2/2019 o
16 |CANNON 3/2019 685.89
17 |CHAPPLE 12/2018 o
18 | CHAPPLE 1/2019 o
19 | CHAPPLE 2/2019 o
20 |CHAPPLE 3/2019 237.06
21 |CUMMINGS 12/2018 o
22 | CUMMINGS 1/2019 5458.26
23 |CUMMINGS 2/2019 o v
3 COLUMNS, 128 ROWS PREVIEW DOWNLOADED AT 10:06 AM

Figure 40 — Unpivoting Data in Power Query

7. Figure 40 illustrates small icons at the front of each header. These icons indicate the
type of data present in each column. The header indicates that the data is textual for

the date column, as shown by the icon #c Therefore, we will need to change it to the
“date” data type by selecting the column and, on the Home tab, clicking the drop-
down arrow for Data Type. Next, choose the Date option so that the icon in the

header indicates the presence of date data ' .
8. The final step is to click Close & Load on the Ribbon’s Home tab to load the
transformed data into Excel.
The list of Applied Steps in the Query Settings panel shown in Figure 40 provides an easy way to
delete, reorder, and edit a step.
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Any changes to the data appear in the results upon refreshing the query. Click Refresh All on the
Data tab of the Ribbon to update the query results. Alternatively, you can click the Refresh icon
in the Queries & Connections panel, as shown in Figure 41.

Queries & Connections v X

Queries | Connections

2 qQueries
T WebQuery
7 rows loaded.

~ Unpivot
128 rows loaded.

Figure 41 — Power Query’s Refresh Icon
Splitting Data into Multiple Columns with Power Query

There are multiple ways to break data in a cell, including Flash Fill, Text to Columns, and using
functions such as LEFT, MID, RIGHT, and LEN. However, with both Flash Fill and Text to Columns,
you must re-run these utilities each time your data changes — a process that may be impractical
in some situations. In addition, although formula-based approaches update dynamically,
formulas created using LEFT, MID, RIGHT, LEN, and other functions are challenging for many Excel
users to construct. Fortunately, Power Query provides an easy and practical way to split data into
multiple columns.

With our data in the table shown in Figure 42, we will use Power Query to split the City, State,
and Zip Code into separate columns.
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City, State, Zip -

Jackson, MS 39236
Hammond, LA 70401
MNew Orleans, LA 74501
Centerville, UT 34014
Atlanta, GA 30326
Maunaloa, HI 96770
Slidell, LA 70458
Hammond, LA 70403
Baton Rouge, LA 70559

T

Figure 42 — Data for Split Data Example
The steps to complete the process are as follows.

1. Select any cell in the table/range of data, and click From Table/Range on the Ribbon’s
Data tab to open the Power Query Editor.

2. Click Split Column on the Ribbon’s Home tab and select By Delimiter. For the first
instance, use Comma and choose Each occurrence of the delimiter, as shown in Figure
43. Then, click OK to confirm your entry.

Split Column by Delimiter
Specify the delimiter used to split the text column.

Select or enter delimiter

Comma

Split at
Left-most delimiter
Right-most delimiter

#® Each occurrence of the delimiter

I> Advanced options

OK Cancel

Figure 43 - Split Column by Delimiter
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7.

Repeat the Split Column process outlined above on the new column created and select
space to split the State and Zip.

Select the blank column and click Remove Columns on the Ribbon’s Home tab.
Double-click each header and rename them to City, State, and Zip, respectively.

Select the Zip column and select Text using the Data Type drop-down on the Ribbon's
Home tab.

Click Close & Load to return the data as a table to Excel.

To include any new data added to the source table, right-click on the table created by the query,
followed by clicking Refresh.

Transforming Data by Adding Columns

Power Query provides a simple interface from which to add a column of data. In this illustration,
we will use Power Query’s Column From Examples feature to add a column of data to the data
model. To add a column, follow the steps detailed below.

1. Click on any cell in range or table, and click From Table/Range on the Ribbon’s Data tab

to open the Power Query Editor.

On the Add Column tab of the Ribbon of the Power Query Editor, click Column From
Examples.

We will combine the Department and Account number for the first new column by typing
the department name and account number on the first line in the new column and
pressing Enter. This process resembles using Flash Fill in Excel; however, it completes an
editable function shown in Figure 44. Review the results and click OK.
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Home Transform Add Column View
Conditional Column Merge Columns
Index Column Extract

Column From Custom Invoke Custom _ Format
Examples - Column  Function Duplicate Calumn Parse
General From Text
i Add Column From Examples
Enter sample values to create a new column (Ctri+Enter to apply).
Transform: Text.Combine({[Department], * - *, Text.From([Account], “en-US")}}

[, 1% Account  [] AB- Accountiame

61106 Miscellaneous Business Promotion
61106 Miscellaneous Business Promotion
61301 Flyers & Mailings

61302 Online Marketing

61104 Community Event Sponsarships
61302 Online Marketing

61307 Radio Advertising

N SN = VAR S OV P

61104 Community Event Sponsorships

| |#% Department
Admin
Admin
Admin
Admin

Antigonish

Antigonish
Antigonish

Bridgewater

Trigonometry
Rounding
statistics Standard Scientific po Date  Time
From Number From Date & Time
¥||12 Amount  [v]|123 FiscalPeriod |13 FiscalYear %
525.53 2 2019
2185 2 2019
137425 2 2019
37835 2 2019
250 2 2019
115 2 2019
345 2 2019
200 2 2019

Duration

Merged
Admin - 61106

Figure 44 - Add Column From Examples

4. We will now add a second column using the same process to combine the FiscalPeriod
(month) with the FiscalYear. Because no day of the week is specified, we will input the
first day of the month, as shown in Figure 45. Click OK to complete the process, and then

B
click the text icon #€ in the header for the column to change the type to date. Next,

rename the column to Date.

E. Add Column From Examples

. [123 Account

W ABC AccountName

1 61106 | Miscellaneous Business Promotion
2 61106 Miscellaneous Business Promotion
3 G1301 | Flyers & Mailings
4 61302 | Online Marketing

Enter sample values to create a new column (Ctrl+Enter to apply).

Transform: Text.Combine({Text.From([FiscalPeriod], “en-US"), "/1/", Text.From([FiscalYear], "en-US"}})

vl ABC Department +| 1.2 Am

Admin 2/1/2019
Admin
Admin

Admin

Merged.1

Figure 45 - Adding Second Column

5. To allow for reporting on a month-end basis, add another column using Custom Column
on the Ribbon’s Add Column tab. To do so, complete the dialog box as shown in Figure

46 and click OK.
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*
Custom Column
Add a column that is computed from the other columns.
New column name
ReportDate
Custom column formula: Available columns
=each Date.EndOfMonth([Date]) Account N
AccountName
Department
Amount
FiscalPeriod
FiscalYear
Merged v
<< Insert
Learn about Power Query formulas
No syntax errors have been detected. Cance

Figure 46 - Custom Column

6. Change the column type to date.

7. On the Ribbon’s Home tab, click Close & Load to complete the process.

As with all Power Queries, the steps created automatically re-run upon refreshing the query.
Using Power Query to Group Data by Fiscal Periods

Excel date features operate on calendar years instead of user-defined fiscal years. However, you
can convert calendar dates into fiscal reporting periods using Power Query. To illustrate, the
Power Query illustration that follows adds two custom columns to identify the fiscal year and the
fiscal quarters in which transactions should group, assuming a March 315 year-end. The following
are the steps for adding the two new columns.

1. First, convert the formatting of the Date column to Date only.

2. We will use the Custom Column command on the Ribbon’s Add Column tab for both
columns. Enter the name F_Quarter in the New column name field.

3. In the Custom Column formula field, add the formula pictured in Figure 47. This formula
examines a transaction’s date and then computes the appropriate fiscal quarter based on
that date.
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Custom Column
Add a column that is computed from the other columns.

New column name

F_Quarter

Custom column formula: Available columns:

="Qtr "& Date
Text . From-:r-lumber‘.RaquUp-:( Cheque Number
if Date.Month([Date])>3
then Date.Month([Date])-3 Amount
else Date.Month([Date])+9)/3))| Vendor

Account

<< Insert

Learn about Power Query formulas
+" Mo syntax errors have been detected. Cancel

Figure 47 - Formula to Calculate Quarter

4. Next, add a second custom column, entitling it F_Year. Then, use the formula shown
in Figure 48 to calculate the appropriate fiscal year.

Custom Column
Add a column that is computed from the other columns.

MNew column name
F-Year

Custom column formula: Available columns:

=Text.From( Date
if L‘Iate.rﬂonth(EDate];B Cheque Number
then Date.Year([Date])}+1
elze Date.‘r’eal“-:[Da'te]))| Amount

Vendor

Account

F_Quarter

<= Insert

Learn about Power Query formulas
+' No syntax errors have been detected. Cance

Figure 48 - Formula for Fiscal Year

5. Establish each column as text so we can use them as labels.
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6. Close & Load to complete the query.

The Power Query M formula language resembles Excel formulas enough so that most users can
decipher the above functions. Text.From returns the text representation of a number, date, time,
datetime, datetimezone, logical, duration, or binary value. The if statement adjusts the month
number to reflect the fiscal month and determine the correct fiscal year. The function
Date.Month returns the month number and Date.Year returns the year of a date cell. Be aware
that the M formula language is case-sensitive. For a complete listing of functions, check out the
Power Query M Reference at https://k2e.fyi/MFunctions.

Creating a Transformation to Transpose Data

Excel provides the Paste Special, Transpose feature, and the Transpose function. Both these
tools are helpful for transposing data by “rotating” it 90 degrees. However, Paste Special,
Transpose is a one-time action, and the Transpose function does not work if the range changes.
These two issues severely limit the usefulness of these two tools. Fortunately, Power Query
eliminates both limitations with its Transpose option.

The data is not in a table in this first example of using Transpose in Power Query. Choose From
Table/Range on the Ribbon’s Data tab to begin the process of transposing data. Next, you should
uncheck the box labeled My Table has Headers, as shown in Figure 49.

Create Table ? >

Where is the data for your table?
=5451:5056

(]

Dibﬂy table has headers

K Cancel

Figure 49 - Uncheck My table has headers

Complete the transpose process using the following steps with the data now in the Power Query
Editor.

1. On the Transform tab of the Ribbon, click Transpose.
2. On the same tab, click Use First Row as Headers.
3. On the Home tab, select Remove Rows, Remove Bottom Rows, and choose to remove

only one row. Click OK.
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4. To complete the transpose, click Close & Load, and upon doing so, Power Query
transposes the data. If the original data changes, right-click anywhere on the “results”
data and choose the Refresh option to update the results.

Combining Excel Worksheets with a Power Query Transformation

We will combine expense data from one worksheet with budget data from another worksheet
using Power Query in the following example. For both sets of data, use From Table/Range to
create a connection to the data. Create the connection for the Sales data. Then, in the Query
Settings panel of the Power Query Editor, change the query’s Name to Actuals.

Next, repeat the previous process for the Budget data and name it Budget. Then, click the Close
& Load drop-down arrow with each query and select Close & Load To. This action opens the
Import Data dialog box. There, select Only Create Connection, as shown in Figure 50. Finally,
complete these processes by clicking OK.

Select how you want to view this data in your workbook.
1 O Iable
[#] O pivotTable Report
15 ) PivotChart
[E* (@) Only Create Connection

“VVTISTE 00 yOu Want Lo puUk (e gata:

Existing worksheet

=5 A%

|

MNew worksheet

] Add this data to the Data Madel

Figure 50 — Creating a Connection to Data Using Power Query

With the two queries completed, you can combine the two worksheets using the following steps.

1. Inthe Get Data drop-down list, select Combine Queries followed by Append.

2. Configure the Append dialog box, as shown in Figure 51, and click OK.
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Append

® Two tables Three or more tables

Primary table

Actuals M

Table to append to the primary table

Budget -

Figure 51 — Appending Query Results

3. Next, select the Month and Product columns and click Group By on the Home tab.

4. Configure the Group By to sum the Sales and Budget columns, as shown in Figure 52,
and click OK.

| @~
Home Transform Add Column View 9|
i ,Sj [ Properties = Data Type: Date [ D [* New Source ~
= LT advanced Editor Use First Row as Headers [ Recent Sources ~
Close &  Refresh Choose  Remove  Reduce split  Group Combine  Manage Data source -
load~  Preview - [2] Manage ~ Columns - Columns ~  Rows ~ Column y Replace Values - Parameters ~ settings
Close Query Manage Columns Sort Transform Parameters  Data Sources New Query
> I = Table.Combine({Actuals, Budget}) ~ s —n &
- Zole. Conbine (€  Budzety Query Settings x
£ | . [F momn  [-]|455 product =12 sates < /%5 Budget [~
o
s [ 1/31/2015 Astringent, Organic, 16 oz 38342.18 nuil 4 PROPERTIES
~
2 1/31/2019 Astringent, Organic, 24 oz 73849.97 nuil Marme
3 Append]
x
4 7 ~ All Properties
5 Group by
4 APPLIED STEPS
6 ® Advanced
5 N Source
7 Specify the columns to group by and one or more outputs.
8
9 Group by
10 Month -
i Product -
12
13 Add grouping
14
15
16 New column name Qperation Column
7 Actual Sum - Sales -
18
Budget Sum - Budget M
19
20 Add aggregation
21
22
)
25
26
a7 12813018 Frasm_tand and Bad: 16 a7 aneen 12 il
4 COLUMNS, 50 ROWS PREVIEW DOWMLOADED AT 3:00 PM

Figure 52 — Grouping Data from Query Results
5. In the Query Settings panel, change the query’s name to Actual vs. Budget, review

the data types, and make any changes required.
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6. Click Close & Load to return the results of combining the worksheets to Excel.

Querying All Data from a Folder

Many reporting processes involve updating historical transactional data with newer data
periodically — typically monthly or quarterly. Often, these updates occur through manual copy-
and-paste procedures to add last month’s (or quarter’s) data to all preexisting data. Additional
procedures are necessary to update and reformat the report. Fortunately, you can streamline
this process significantly with Power Query.

To begin, query the first set of data using Power Query. In this case, from the Data tab of the
Ribbon, choose Get Data, From File, and From Folder. Then, select the folder that contains the
data for the first reporting period. Finally, as shown at the bottom of the window pictured in
Figure 53, choose Combine & Load To.

o X
CAUsers\tommy\Desktop\Report Data
Content Mame Extension Date accessed Date modified Date created Artributes Folder Path
Binary June 2020 Data.xlsx | xlsx 2/15/2020 3:22:45 PM | 2/15/20203:22:31 P\ | 2/15/2020 3:22:45 PM | Record C:\Users\tommy\Desktop'
£ >
Combine ~ Load |~ Transform Data Cance
Combine & Transform Data
Combine & Load
I Combine & Load To... I

Figure 53 - Querying Data from a Folder

Click the file name under Parameters in the following dialog box and click OK. Finally, select
PivotTable Report in the Import Data dialog box, as shown in Figure 54, and click OK.
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Select how you want to view this data in your workbook.,

() Table

(@) PivotTable Report

15 O PivotChart

% (O Only Create Connection
Where do you want to put the data?

Dgxisting worksheet:

I

=5G58

@ MNew worksheet
|:| Add this data to the Data Model

Properties Cancel

Figure 54 - Importing Data as a PivotTable Report Using Power Query

Finally, arrange your PivotTable as desired, perhaps as shown in Figure 55, and save it.

A B C D [+~

4 Queries & Connections ~ ~ % | PivotTable Fields v 8
5 |Accounting Fees B64,944.81 64,944.81

o Queries | Connections Choose fields to add to report: @ hd
6 |Amortization Expense 76,3432.23 76,342.23 R
7 |Bank Fees 65,596.41 65,596.41 5 queries Search e
8 |Employee Benefits 57,617.20 57,617.20 _ .
9 |Equipment Rental 75,951.79 75,951.79 “ ransform File from Report Data 2], Account
10 |Insurance Expense 71,095.62 71,095.62 4 Helper Queries [3] Amount
11 |Meals 53,596.07 53,596.07 _ ) Period Ended
12 |Miscellaneous Expense 76,846.47 76,846.47 Parameter! (Sample File) [ SourceName
13 |Office Supplies and Expense 64,640.25 64,640.25 CETEEE @l More Tables...
14 |Other Expenses 59,729.43 59,729.43 E Sample File
15 |Payroll Tax Expense 97,136.55 97,136.55 Connection only. Drag fields between areas below:
16 |Property and Other Taxes 77,240.31 77,240.31 s . .
17 |Rent 18,000.00 18,000.00 Jx Transform File Filters Columns
18 |salaries - Officer/Sharehalder 90,000.00 90,000.00 CEERIT T Period Ended -
19 |Salaries and Wages 114,000.00 114,000.00 A Transform Sample File
20 |Travel 59,325.82 59,325.82 Connection only. Rows = Values
21 |utilities 71,715.92 71,715.92 « B Gther Queries [1] Account ~ | {[ Sum of Amount -
22 |Grand Total 1,193,778.88  1,193,778.88
23 - FA Report Data v

3 Sheet2 | Sheetl .. (%) [ 3 1T ersar bnnind Pl e

Figure 55 - Initial PivotTable

Let us assume that a month has passed, and new data is available — in this example, for July. To
update your report, copy and paste the workbook containing the new data into the folder where
the previous month’s data resides. Next, open the workbook containing your PivotTable and click
Refresh All on the Ribbon’s Data tab. You will see that the report updates immediately, as shown
in Figure 56.
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A B (3 D E |=

M 1 6/20/2020  7/31/2020 Grand Total Queries & Connecti.. ¥ * | PivotTable Fields v %
5 |Accounting Fees 654,944 .81 67,047.13 131,991.94

L Queries | Connections Choose fields to add to report: @ -
& |Amortization Expense 76,342.23 69,164.80 145,507.03 —
7 |Bank Fees 65,596.41 79,496.82  145,003.23 5 queries earch Jo
8 |Employee Benefits 57,617.20 82,506.71  140,123.91 — :
9 |Equipment Rental 75,951.79 61,039.25  136,991.04 4 Trensform File from Rep.. [21 Account
10 |Insurance Expense 71,095.62 75,117.35 146,212.97 4 Helper Queries [3] Amount
11 |Meals 53,506.07 73,301.93  126,898.00 ~ L Period Ended
12 | Miscellaneous Expense 76,846.47  51,983.63  13,830.10 PRI (E2NE A [ Source.Name
13 |Office Supplies and Expense 64,640.25  72,858.92  137,499.17 Cogpscbnia T
14 | Other Expenses 59,729.43 72,040.61  131,770.04 [Z] sample File
15 |Payroll Tax Expense 97,136.55 96,386.64 1593,523.19 Connection only. Drag fields between areas below:
16 |Property and Other Taxes 77,240.31 66,686.30 143,926.61 - .
17 |Rent 18,000.00 18,000.00 36,000.00 = MEHEEm A1 Filters Columns
18 | salaries - Officer/Shareholder 50,000.00 90,000.00  180,000.00 BaeEion Ell Period Ended -
19 |salaries and Wages 114,000.00  114,000.00  228,000.00 BB Transform Sample File
20 |Travel 59,325.82 73,364.41  132,690.23 Connection only. Rows Values
21 |utilities 71,715.92 60,338.72  132,054.64 + % Other Queries [1] Account ~ | I[Sum of Amount _ ~
22 |Grand Total 1,193,778.88 1,233,333.22 2,427,112.10 v
23 - PR Renart Data

Sheet2 Sheet1 \-i-‘ " v < > Defer Layout Update

Figure 56 - Updated Report by Simply Saving New Data in the Same Folder as
Historical Data and Choosing to Refresh All

How will the ability to link all data from a folder potentially alter some of your
reporting processes? Are there efficiencies to gain from this practice?

Preparing Consolidated Financial Statements with Power Query

In our final example of using Power Query to effect transformations, let us assume Terry’s role
as the CFO for a real estate development and management company. Terry must prepare
financial statements that consolidate results for three limited partnerships — ABC, Vista Ridge,
and Mountain Vista. Terry’s accounting application has provided the trial balance for each
company in an Excel worksheet. Further, the trial balance includes a column indicating the
financial reporting category for each account. Therefore, Terry’s challenge is to combine the
three trial balance reports and build a consolidated income statement and a consolidated
balance sheet. Let’s see how Power Query can assist with this type of project.

First, Terry saves the three entity-specific worksheets in an Excel workbook as tables. Then, Terry
clicks on the Ribbon’s Data tab, followed by Get Data. Next, Terry chooses From Other Sources,
Blank Query to open the Power Query Editor, as shown in Figure 57. Terry also adds the formula
=Excel.CurrentWorkbook() to load all three tables into Power Query.
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| &~ 5 | Queryl - Power Query Editor

O X
“ Home Transform Add Column View e
f)’_j D [ie Properties u % =l % Data Type: Any i D [ Mew source =

DAd\ranced Editor A [T Use First Row as Headers =

& D-L. Recent Sources =
Close & Refresh Manage Reduce Split Group 1 Combine Manage Data source -
Load~  Preview - [o] Manage ~ Columns * Rows ~ Column By 7 Replace Values - Parameters = settings
Close Query Sort Transform Parameters  Data Sources Mew Query
> f |= Excel.Currentiorkbook I v Tzie
fx 0 Query Settings X
.E F. 455 Content an|| A% Mame -
= 4 PROPERTIES
a 1 |Table ABC
Name
2 |Table VistaRidge PR
Cuery
3 |Table MountainVista

All Properties

4 APPLIED STEPS

Source

2 COLUMNS, 3 ROWS  Column profiling based on top 1000 rows PREVIEW DOWMNLOADED AT 4:55 PM

Figure 57 - Adding Tables to Power Query

Next, Terry clicks the double-headed arrow in the Content column’s header to open a Filter dialog

box. In the Filter dialog box, Terry unchecks the Use original column name as prefix box and
clicks OK.

£
> Jx = Excel.CurrentWorkbook() A’ QU@'}’ BEﬁIPgS %
.E 2 2%% Content ABC Name -
[ 4 PROPERTIES
o 1 [Table BC
Name
2 |Table istaRidge PR
3 |Table MpuntainVista _—
All Properties
Search Columns to Expand 2l 4 APPLIED STEPS
* Expand Aggregate Source
| (Select All Columns) o
2 COLUMNS, 3 ROWS  Column profiling based | Entity Name

v| Financial Report Category
V| Account

V| Prelim
D Use original column name as prefix

I List may be incomplete. oad more

Figure 58 - Preparing to Combine All Tables in a Workbook into a Single Object

When Terry clicks OK, Power Query combines the three tables into a consolidated table, such as
the one in Figure 59.
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fr || = Table.ExpandTablecolumn(source, "Content”, {“Entity Name", "Financial Report Category”, “Account®, "Prelim”, "Adj's", "Reclass”, "Balance"}, {"Entity Name", "Financial Report Category”, "Account”, "Prelim", "Adj's", ~

55 Envity Name T T Account ~T pretim TS aars TS Recass T satance < b, name

Queries v

1000 ABC
35155 ABC
0 ABC

ABC, LLP
ABC, LLP
RBC, LLP

1110-000 Petty Cash Fund 1000 []
35155 0
227835 227835

1120000 Cash -

1121011 Cash C

82 o
409

0
26025

82 ABC
409 ABC
0 ABC
26025 ABC

ABC, LLP
ABC, LLP
ABC, LLP
7 |mc,up

NENENEE

612 ABC
1154 ABC
288 ABC

e

612
1154
288

ABC, LLP
ABC, LLP
10 |ABC, LLp

1241-000 Prepaid Dire
1270-000 Prepaid Property
1280-000 Prepaid - M

w
fccaoooooa

11 |8, up 1514000 - 28505, 28505 ABC

173593 ABC
64630 ABC

1315000 E:
1521-000 Loan Fees 64630

173419 1

12 |ABC, LLP
13 | ABC, LLP

14 |, Lp 1530-020 Accum Amort -Loan Faes 0 782 7429 ABC

o 8

15 |ABC, LLP 1522-000 TCAC Fees 67428, 67428 ABC

Figure 59 - Table Containing Data for All Entities

Terry then clicks Close & Load To, chooses the PivotTable Report option, and clicks OK to create
the Balance Sheet and the Income Statement. Figure 60 provides an excerpt of Terry’s Balance
Sheet created using this technique.

¥ Balance Sheet

2 | = Current Assets

3 Cash - Operations 123,396
4 Surplus Cash (275,000)
5 30 Interest on Motes Payable (Long Term) 118,732
& Tenant Deposits Held in Trust 53,379
7 Accounts and notes receivable - entity

8 Tenant Accounts Receivable 82
9 Miscellaneous Receivables 409
10 | Current Assets Total 20,008
11 | ='Fixed Assets

12 Buildings 27,676,958
13 Furnishings 248,463
14 Land 8,729,731
15 Accumulated Depreciation (5,702,293}
16 |Fixed Assets Total 30,952,859

Figure 60 - Excerpt from Consolidated Balance Sheet

It should be abundantly clear that Power Query provides exceptional functionality for linking data
from external sources and transforming data to make it more useful in our reporting processes.
By taking advantage of the techniques you have learned in this chapter, you are well on your way
to streamlining and automating many of your reporting processes. Further, as those processes
might need to change in the future, you can quickly modify your queries by adding, editing,
removing, and rearranging the Applied Steps created by Power Query. Notably, by harnessing
the power available in Power Query, you can say “goodbye” to many of the manual procedures
you currently use to create and update reports!
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Managing Your Data Models with Chapter
Power Pivot 4

Power Pivot became available beginning with Excel’s 2010 release. Since then, this tool’s
functionality has improved. Today, many professionals use Power Pivot to build more powerful
PivotTables than could otherwise be built in its absence. With Power Pivot, you can easily
overcome some of the limitations associated with large volumes of data, data residing in multiple
data sources — including external data sources — and the need for more advanced calculations in
PivotTables. In this chapter, you will learn how to use Power Pivot to enhance your PivotTables.

Learning Objectives
Upon completing this chapter, you should be able to:

e List the versions of Excel for which Power Pivot is available;

e |dentify situations where enhancing a PivotTable using Power Pivot is advantageous;
e Construct PivotTables that incorporate features facilitated by Power Pivot; and

e Differentiate between data model management techniques available in Power Pivot.

Introducing Power Pivot

Microsoft introduced Power Pivot as an add-in for Excel with the 2010 application release. At that
time, Power Pivot was available for all versions of Excel. Additionally, the 2016 release of Power
Pivot made several notable changes that should make Power Pivot easier to use for most. For
example, in Power Pivot for Excel 2016, the term “calculated field” changed to “measure” to
distinguish this powerful feature from a different feature available in traditional PivotTables.
Additionally, starting with Power Pivot 2016, you can right-click on a measure and immediately
access an edit function. This functionality should reduce the time to resolve calculation issues
with measures. Measures also appear in the PivotTable field list; additionally, you can search for
fields in the PivotTable field list, making it easier to find items when working with data models
containing many fields. Further, Microsoft added graphical improvements to help users
understand and manage data relationships in data models.

Why Power Pivot?

Power Pivot provides several critical advantages over traditional PivotTables not built on data
models. First, Power Pivot allows you to create and manage data models, overcoming many
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issues associated with large data volumes. Using data models helps to keep calculation times
acceptable, and data file sizes do not swell to unmanageable levels. These characteristics allow
us to create and work with “industrial strength” PivotTables without unnecessary processing and
calculation delays.

Second, Power Pivot looks very much like the traditional Excel user environment. Consequently,
most users will find working in Power Pivot similar to working with an ordinary Excel spreadsheet.
Of course, this means that team members can adopt Power Pivot with only modest amounts of
training required.

Third, Power Pivot facilitates summarizing data from multiple data sources; in fact, Power Pivot
even includes built-in tools for linking data into the data model from various data sources.
Therefore, using a single technology, you can quickly connect to and summarize data — potentially
large data volumes — from multiple sources.

Fourth, Power Pivot enables advanced calculations in PivotTables by provisioning items such as
calculated columns, measures, and key performance indicators. With these tools, you can easily
add the necessary calculations to your data to get the in-depth analyses desired for a given
situation.

Power Pivot helps advanced PivotTable users become more efficient and effective when
summarizing data for the abovementioned reasons and potentially many others. This fact
remains true even if that data resides in multiple external sources.

Creating PivotTables from Power Pivot-based Data Models

To begin working with Power Pivot, click the Manage icon on the left-hand side of the Power
Pivot tab of the Ribbon to open the Power Pivot window shown in Figure 61.
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Sheet1 ® < »
Ready g [@ Display Settings H mo- 1 + 100%

Figure 61 - The Power Pivot Window

Next, choose a data source from the Get External Data group on the Power Pivot window's
Home tab. In our first example, we will click From Database and choose From Access, as shown
in Figure 62. Power Pivot supports connections from the following databases: Microsoft SQL
Azure, Microsoft Access, Oracle, Teradata, Sybase, Informix, IBM DB2, or any similar database.
Additionally, Power Pivot can import data from an SQL Server Analysis Services cube file,
Microsoft Reporting Services Report, Excel file, text file, or an Atom feed. Of course, you could
also choose to utilize Get & Transform to link data from external data sources into a data model
and then create your Power Pivot-based PivotTable from that data model.

Al

| = | Power Pivot for Excel - Bookd — [} X

] A E _ Home Design Advanced o
I il E Data Type H] AutoSum E[g Diagram View
2 D Format Create KPI aﬂ Show Hidden
3 Paste Get External] Refresh  PivotTable Clear Al Sort by Find Data
4 Data = Filters Column View Caleulation Area
5 Clipboard Formatting Sort and Filter Find Calculations View

¥
& & [ B
From From Data From Other  Existing

8| Database- Semvicer Sources Connections
g Get External Data
10
11
12
13
14
15
16
17
18
19 e
20

Figure 62 - Selecting a Data Source for Power Pivot
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In the Connect to Microsoft Access Database window of the Table Import Wizard dialog box
shown in Figure 63, select the database name and click Next twice to open the Select Tables and
Views window shown in Figure 64. Next, select the table(s) to include and any desired filters.
Upon completing those selections, click Finish to import the data into Power Pivot. Power Pivot
displays the Table Import Wizard window pictured in Figure 65 when it completes importing
data.

Table Import Wizard ? .

Connect to a Microsoft Access Database
Enter the information required to connect to the Microsoft Access database.

Friendly connection name: |Access F&0 through FE9 FivatTable Sales Data

Database name: |ar 4\FED through FES PivotTable Sales Data.accdd Browse...

Log on to the database

llzer name: |

Password: |

[[] Save my password

Advanced... Test Connection

Back Mext = nish Cancel

Figure 63 — Connect to a Microsoft Access Database Window of the
Power Pivot Table Import Wizard
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Table Import Wizard ? >

Select Tables and Views
Select the tables and views that you want to import data from.

Database: C:\Users\tommy'Desktop 2020 KZ's Advanced Excel Data Magic'\Chapter 4\.F&0 through F
Tables and Views:

Source Table Friendly Name Fiter Details

e | SalesData SalezData

< Back Mext = Cancel

Figure 64 — Select Tables and Views Window of the
Power Pivot Table Import Wizard
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Table Import Wizard ? >

Importing
The import operation might take several minutes to complete. To stop the impaort
operation, click the Stop Import button.

@ S Total: 1 Cancelled: 0
uccess Success: 1 Error: 0
Details:
Work ftem Status Message
@ SalesData Success. 1,471,678 rows transfemed.

Figure 65 - Completed Import Message in Power Pivot

The imported data appears upon closing the Table Import Wizard, as shown in Figure 66. In the
example shown, almost 1.5 million records exist in the imported data model.
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Bl S = | Power Pivot for Excel - F60 through F&63 COMPLETED PivotTablexlsx — m] *

“ Home Design Advanced 9

¥ D Data Type H AutoSum I;I EEDiagram View
Format Create KPI A Show Hidden
Paste Get External Refresh | PivotTable Clear &ll  Sort by Find Data
Data ~ - - Filters Column view | [t Calculation Area
Clipboard Formatting Sort and Filter Find Calculations View
- f ¥
(o @owe  Blsoe  Boy  Blswe  Blonise: ORI
1 332 12/31/2018 12:00:00 AM 10 Sanlose California 2112.96 :
2 353 1/1/2019 12:00:00 AM 10 Sanlose California 3220.61
3 354 1/2/2019 12:00:00 AM 10 SanJose California 646.78
4 355 1/3/2019 12:00:00 AM 10 SanJose California 1979.76
5 356 1/4/2019 12:00:00 AM 10 Sanlose California 2382.72
6 357 1/5/2019 12:00:00 AM 10 San Jose California 425.6
7 358 1/6/2019 12:00:00 AM 10 Sanlose California 701.76
8 359 1/7/2019 12:00:00 AM 10 Sanlose California 893.2

SalesData

Record: '+ 4 1of 1.471.678

Figure 66 - Imported Data in Power Pivot

Building a PivotTable from the data model in Power Pivot begins by clicking the PivotTable icon
located on the Ribbon, as shown in Figure 66. Then, if you click the arrow underneath the
PivotTable icon, you can choose which type of PivotTable and PivotChart objects you will create,
as shown in Figure 67.

PivotTable

1% PivotChart

W Chart and Table [Horizontal)
4 Chart and Table (Vertical)
Wd  Two Charts (Horizontal)

4 Two Charts (vertical)
j-ﬂﬂ Four Charts

gm|  Flattened PivotTable

Figure 67 - Choosing the Number and Type of PivotTable Objects
Created by Power Pivot

Next, choose whether Power Pivot will create the object in a New Worksheet or Existing
Worksheet, as shown in Figure 68, and click OK.
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Create PivotTable 7 >

(®) Mew Worksheet

() Existing Worksheet

Location: | Shest3'!15451 |&

Ok Cancel

Figure 68 - Inserting Power Pivot Objects into a New Worksheet

Next, you will see the familiar PivotTable placeholder and task pane shown in Figure 69. From
this point forward, the process for building a PivotTable is virtually identical to building “regular”

PivotTables.
B3 ad T v
B C D E F G H |~
1 PivotTable Fields R
2 Active Al
3 | | ] =
n Choose fields to add to report: {C:?}v' -
z Search /O
8 To build a report, choose
v fields from the PivotTable - [ SalesData
8 Field List Qo
g [] Date
10 [ store
1 O city
1z [] state
13 O [] Total Sales
14
15 d —
16 Drag fields between areas below:
17
12 Filters Columns
19
20
21
22 Rows % Values
23
24
25
26 -
Sheet2 | Sheetl () 1 y et eveni o
& [ Display Settings Jiss] m - ' +  100%

Figure 69 - Building a PivotTable Using Power Pivot

From the 1.5 million record data model shown in Figure 66, you can easily construct the
PivotTable displayed in Figure 70 in less than a minute, including State and Date Slicers.
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State = 2

Alabama Alaska Arizona Arkansas California G
Connecticut District of Colum... Hawaii Idaho

linois lowa Kansas Kentucky Louisiana

Montana Mebraska Nevada MNew Hampshire New Mexico

Mew York North Carolina Ohio Oklahoma
Rhode Island South Carolina South Dakota Utah
Virginia Washington v

1

2 | Date (Year) = Y2

3 Column Labelsn

o] 82018 s201 82020 Grand Total

;

2 e

d
8 | Birmingham 19,264.84 4,695,432.30 4,789,341.13 9,504,038.27
9 | Huntsville 21,112.94 4,057,038.44 4,138,179.64 8,216,331.02
10| Mobile 26,086.28 4,022,704.74 4,103,159.47 8,151,950.49
11 Montgomery 18,140.92 4,559,677.67 4,650,871.78 9,228,690.37
12
13| Arvada 21,241.35 4,009,089.10 4,089,271.42 8,119,601.87
14 Aurora 29,166.04 4,618,082.68 4,710,444.80 9,357,693.52
15| Colorado Springs 42,238.49 4,552,555.03 4,684,406.55 9,313,200.07
16| Denver 31,982.98 4,597,153.70 4,689,097.24 9,318,233.92
17 Fort Collins 18,352.70 4,006,976.30 4,087,116.20 8,112,445.20

Figure 70 - PivotTable Created with Power Pivot
Using Power Pivot to Create a PivotTable from Multiple Data Sources

Another advantage of working with Power Pivot is that it allows users to create PivotTables with
multiple data sources, such as a database and a spreadsheet. For example, assume that Global
Brands LLC is a small distribution company that ships spices and condiments to customers
worldwide. The company maintains a simple general ledger accounting application, and the CFO
has exported data relating to 2020 from the general ledger to two different Excel workbooks.
One of the workbooks contains the Chart of Accounts, and the other includes all accounting
transactions. Additionally, the CFO has exported all the fiscal reporting periods to a text file. Now,
the CFO would like to use Power Pivot to assist in preparing a report that brings data from these
three data sources into a single summary. To do this, follow the steps outlined below.

Open the Power Pivot window, click Manage, click Get External Data, click From Other Sources,
click Excel File, click Next, select F70 through F73 Accounts Table.xlsx, and click Next. In the
following dialog box, check the box next to Use first row as column headers, click Next, and click
Finish.

Repeat the abovementioned process, except substitute the F70 through F73 Transactions
Table.xlsx workbook in this iteration. Additionally, in this iteration, you must specify that you
want to query Sheet1$. At this point, the tables in your data model should resemble those shown
in Figure 71.
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[&ccount Mum., - I

H Account Number B3| Account Name B3| Add Column

1 1010 Cash in Bank- Ch...
1020 Cash in Bank - Pa...

2
3 1110 Accounts Receiv... [Date] b fx
a PO | - B account Number ] amount B3] add column |
5 1310 Prepaid Assets d  1/1/202012:00:00 AM 1010 -3000
6 1510 Fixed Assets 2 1/1,/2020 12:00:00 AM 1010 4989.34
7 1599 Accumulated De... [ 1/1/2020 12:00:00 AM 1010 -37043
8 1610 Organization Costs [ 1/2,/2020 12:00:00 AM 1010 -87.21
5 1/2/2020 12:00:00 AM 1010 -827.34
6 1/2,/2020 12:00:00 AM 1010 -7334.53
7 1/2/2020 12:00:00 AM 1010 14858.48
] 1/3,/2020 12:00:00 AM 1010 -50.27

Figure 71 — Selecting Tables from Two Excel Workbooks Using Power Pivot

Now, adding the third and final table to the query is necessary. From the Power Pivot Home tab,
click Get External Data, From Other Sources, choose the Text File option, and click Next. Browse
to the file's location and select the F70 through F73 Accounting Periods.txt file. Ensure you check
the box labeled Use first row as column headers box and that the Column Separator is
designated Tab. Click Finish to add this table to the query.

With all the data queried, we can use Power Pivot to manage the data's relationships. To do so,
click Diagram View on Power Pivot’s Home tab. This action provides us with a visual interface to
create and manage relationships. For example, with Diagram View open, you can use a drag-and-
drop methodology to relate Sheet 1 to Sheet 1 1. Use your mouse to drag the Account Number
field from one of the tables and drop it onto the Account Number field on the other table. Upon
doing so, Power Pivot will create a one-to-many relationship from the Sheet 1 table to the Sheet
1 1 table. Then, use your mouse to drag the Transaction Date field from the F70 through F73
Accounting Periods table to the Date field on the Sheet 1 1 table.

Upon completing these tasks, the Diagram View of the data model should resemble that shown
in Figure 72.
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Home Design Advanced
E G [i Data Type:
L ) Format : ’
Paste Ge%?ge:nal Ref:esh Pl\rot'TabIe $-9% o %8 C;ieligri.ll Ci?ﬁnﬁ;
Clipboard Formatting Sort and Filter

[ Sheet1

[ Account Number

[ Account Name

] Sheet11

] Date
[ Account Number

[ Amount

H ¥ AutoSum
Create KPI

Find

Find Calculations

DE Diagram View

i+ Show Hidden

Data

T Calculation Area

View

FH F70 through F75...

[ Transaction Date
[ Fiscal Quarter
[ Fiscal Year

Display

Figure 72 — Diagram View of a Data Model in Power Pivot

With the data model related, you are ready to create your report. To do so, click PivotTable on
the Power Pivot Ribbon’s Home tab to return to Excel, where you will construct your PivotTable
from the data model. Next, select the option to add your PivotTable to a New Worksheet, and
Excel will provide the familiar PivotTable interface shown in Figure 73.

C D

LR
Sheets | Sheet! [ sheetz [ sneets [REETRINENO) .

A B
2
3 Sum of Amount
4 Row Labels -
5 Accounting Fees
6 Amortization Expense
7 Bank Fees
8 Cash in Bank - Checking
9 Cash in Bank - Payroll
10 Employee Benefits
11 Equipment Rental
12 Insurance Expense
13 Meals
14 Miscellaneous Expense
15 Office Supplies and Expense
16 Other Expenses
17 Payroll Tax Expense
18 Property and Other Taxes
19 Rent
20 Salaries - Officer/Shareholder
21 Salaries and Wages
22 Sales Revenue
23 Travel
oA
@

Column Labels -

2019
64,944.81 67,047.13
76,342.23 69,164.80
65,596.41 79,496.82

133,217.26 321,001.66
- (3,000.00)
57,617.20 82,506.71
75,951.79 61,039.25 |
71,095.62 75,117.35
53,596.07 73,301.93
76,846.47 61,983.63
64,640.25 72,858.92
59,729.43 72,040.61
97,136.55 96,386.64
77,240.31 66,686.30
18,000.00 18,000.00
90,000.00 90,000.00
114,000.00 114,000.00
(1,326,996.14)

59,325.82 73,364.41

71 71C 01 £0 220 70

2020 Grand Total

131,991.94
145,507.03
145,093.23
454,218.92
(3,000.00)
140,123.91
136,991.04
146,212.97
126,898.00
138,830.10
137,499.17
131,770.04
193,523.19
143,926.61
36,000.00
180,000.00
228,000.00

(1,551,334.88) (2,878,331.02)

132,690.23

129 NCA £A

3

L Display Settings

PivotTable Fields v

Active All

Choose fields to add to report:
Search

[] Transaction Date -
[ Fiscal Quarter
Fiscal Year
I [FE Sheet 1
[ Account Number
Account Name
- fFSheet11
[] Date
[ Account Number
Amount

Drag fields between areas below:

I Filters Columns

Fiscal Year -
Rows E Values

Account Name v Sum of Amount &

Defer Layout Update

i m - 1 +100%

Figure 73 — Simple PivotTable Created from Three-table Data Model

Adding a few filters and some formatting converts the “raw” report above to one with a more
polished and professional one, as shown in Figure 74.
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Summary Cash Basis Income Statement

2019 2020
Sales Revenue 1,326,996.14 1,551,334.88
Accounting Fees 64,944 81 67,047.13
Amortization Expense 76,342.23 69,164.80
Bank Fees 65,596.41 79,496.82
Employee Benefits 57,617.20 82,506.71
Equipment Rental 75,951.79 61,039.25
Insurance Expense 71,095.62 75,117.35
Meals 53,596.07 73,301.93
Miscellaneous Expense 76,846.47 61,983.63
Office Supplies and Expense 64,640.25 72,858.92
Other Expenses 59,729.43 72,040.61
Payroll Tax Expense 97,136.55 96,386.64
Property and Other Taxes 77,240.31 66,686.30
Rent 18,000.00 18,000.00
Salaries - Officer/Shareholder 90,000.00 90,000.00
Salaries and Wages 114,000.00 114,000.00
Travel 59,325.82 73,364.41
Utilities 71,715.92 60,338.72
Net Income 133,217.26 318,001.66

Figure 74 — Simple Income Statement Constructed from a Three-table Data Model

The underlying data model serves as the source data for the PivotTable pictured above. As
transactions append to the three data sources feeding data to the data model, you can refresh
the data model, and the PivotTable report updates immediately. Clearly, this represents the next
generation of Excel reporting.

|II

Compare and contrast “traditional” PivotTables with those created using
Power Pivot. How does Power Pivot potentially alter your strategy for
deploying advanced PivotTables in your organization?
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Managing Data and Relationships in a Data Model

You have learned how to create and manage relatively simple relationships in a data model.
However, you may sometimes need more comprehensive tools to manage these relationships.
Fortunately, these tools are available and relatively easy to use.

To access tools for managing relationships in your data model, click Manage Data Model on the
Data tab of the Ribbon or Manage on the Ribbon’s Power Pivot tab to open the data model in
Power Pivot. Then, click Diagram View on the Ribbon’s Home tab to open the visual perspective
of the data model pictured in Figure 75.

Home Design

5

=
Paste Get External Refresh

Data~ =
Clipboard

[} DimChannel

71 ChannelDescription
£ ETLLoadID

El LoadDate

[ updateDate

[T DimStores
7] OpenDate

[ CloseDate
1 EntityKey

[ zipCode
[ ZipCodeExtension

[ DimEntity
E1 EntityKey
1 EntityLabel
[ ParentEntityKey
E1 ParentEntityLabel
7] EntityName

Data Type: H 2 AutoSum

Format : Create KPI
§- 9 » 30 0 Clear All  Sort by Find
o - 00 .0

Filters Column

Formatting Sort and Filter Find Calculations
] DimDate

M Datekey

[ FullDatelabel

M DateDescription

M calendarYear

] calendarYearLabel

= FactSales

7] SaleskKey
] DateKey
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1 Produrtiev

] DimPromotion

7 PromotionKey

M PromeotionLabel
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[T PromotionDescrip...

M NisranntParrant

Figure 75 - Diagram View of a Data Model

I;I I:lg Diagram View

{4 Show Hidden
View &fx Calculation Area

View

7 DimProduct
M ProductLabel
1 ProductName
M ProductDescription
M productSubcatego...
[ Manufacturer

[ DimProductSubca...
=l ProductSubcatego...
= ProductSubcatego...
=1 ProductCategoryKey
] ETLLoadID
] LoadDate

7] DimProductCateg...

[ ProductCategorylD
El Name
[ Modified Date

Display

Many users will find Diagram View helpful when working with data models because it depicts the
data model's relationships. Regarding relationships, you will notice that many databases contain
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one or more Fact tables and multiple Dim tables. Fact tables store the data you will summarize,
including transactional data. On the other hand, Dim tables contain the various dimensions by
which you may choose to summarize the data in a Fact table, with product category, region, and
salesperson as examples. Because of this, you will often see “one-to-many” relationships when
examining your data models with Dim tables on the “one” side of the relationship and Fact tables
on the “many” side of the relationship — many sales transactions attributable to one salesperson,
for example.

In Diagram View, you can edit the relationships already in place. For example, you can right-click
on a relationship and mark it inactive. You can also edit or delete it, as shown in Figure 76.

Home Design Advanced
Paste Get External Refresh  FivotTable
Data~ = =
Clipboard

[T DimChannel

[ T o

[C] ChannelDescription
E ETLLoadID

E1 LoadDate

[ updateDate

Mark as Inactive

Data Type :

Etg Edit Relationship...

7] OpenD{ < Delete
[ CloseDate

E] EntityKey

[ ZipCode

[ ZipCodeExtension

[T] DimEntity
E1 EntityKey
71 EntityLabel
[ ParentEntityKey
E] ParentEntityLabel
7] EntityName

H ¥ Autosum
Format : Create KFI
Clear All  Sort by Find
2.0 .00
£+ % » TS0 Filters Column
Formatting Sort and Filter Find Calculations

7] DimDate
M Datekey
E] FullDateLabel
[ DateDescription
M calendarYear
[ calendarYearLabel

2 FactSales

7 saleskey
[ DateKey
£ channelKey
[ storeKey

M Productieu

] DimPromotion

[ PromotionKey

M PromotionLabel

[ PromotionName
[T PromotionDescrip...

M NiscnnntParcent

I:[g Diagram View

| show Hidden
Data . -
view L&fx Calculation Area

View

7 DimProduct
M ProductLabel
1 ProductName
[M ProductDescription
M ProductSubcatego...
f Manufacturer

[ DimProductSubca...
£l ProductSubcatego...
7 ProductSubcatego...
£ ProductCategoryKey
] ETLLoadID
[ LoadDate

[ DimProductCateg...

[ pProductCategorylD
E] Name
[ Modified Date

Display

Figure 76 - Managing Relationships from Diagram View

Also, you can right-click on a field in an unrelated table and choose the Create Relationship
option. This action opens the Create Relationship dialog box pictured in Figure 77. In this dialog
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box, you can establish a relationship between two tables. To do so, select the two tables you wish
to relate. Then, select the two fields on which to base the relationship. Next, click OK to complete
the process of linking the tables. Upon doing so, Excel creates the connection. It also determines
whether the relationship is a one-to-one or one-to-many relationship. Finally, click Data View on
the Ribbon’s Home tab to close Diagram View.

Create Relationship

Select tables and columns that relate to one another.

I DimChanne! b I
ChannelDescription  ChannelKey Channellabel ChannelName ETLLoadlD LoadDate UpdateDate
Store 1 [ Store 1 7/11/2015 2:43:19 FM [ 7/11/2015 24319 FM
Online 2 [A Online 1 7/11/2015 2:43:19 PM [ 7/11/2015 24319 FM
Catalog R o: Catalog 1 7/11/2015 2:43:13 PM | 7/11/2015 24313 PM
Reseller O Reseller 1 7/11/2015 2:43:13 PM | 7/11/2015 2:43:13 PM
FactSales| ~|

charnelkey Cumencykey Datekey

DiscountAmourt  DiscountQuartty ETLLoadlD  LoadDate

Productkey PromotionKq

R 5/7/2016 120000 AM |0 0 1 1/1/2010 12:00:00 AM | 375 1
I 5/22/2018 120000 AM |0 0 1 1/1/2010 12:00:00 AM | 375 1
R 9/30/2018 12.00.00 AM |0 0 1 1/1/2010 12:00:00 AM | 375 1

R 10/31/2017 12:00.00 AM |0 0 1 1/1/2010 12:00.00 AM |375 1
I §/26/2018 120000 AM |0 0 1 1/1/2010 12:00:00 AM | 375 1

£ >
- Conce

Figure 77 - Creating Relationships through the Create Relationship Dialog Box

While working in Data View, you can access tools to manage relationships. To do so, click Create
Relationship or Manage Relationships on the Design tab of the Ribbon. For example, if you select
Create Relationship, Excel presents the same dialog box illustrated in Figure 77. However, the
dialog box is slightly different if you click Manage Relationships, as shown in Figure 78.
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Manage Relationships — O X

Active Table 1 Catindlly Filter Direction Table 2

Yes DimProduct [Product Subcategory Key] Many to One |': <8 To Dim Product DlumdudSuhcategow [Product SubcategoryKey]
Yes DimProduct Subcategory [ProductCategoryKey] | Many to One |':1}- << To DimProduct Subcategory | DimProductCategory [ProductCategory|D]

Yes FactSales [channelKey] Many to One (1) | << To FactSales DimChannel [ChannelKey]

Tes FactSales [Date Key] Many to One ("1} | << To FactSales DimDate [Datekey]

Yes FactSales [ProductKey] Many to One (1) | << To FactSales DimProduct [Product Key]

Tes FactSales [Promotion Key] Many to One ("1} | << To FactSales DimPromotion [PromotionKey]

Yes FactSales [Storekey] Many to One (1) | << To FactSales DimStores [StoreKey]

Clese

Figure 78 - Managing Relationships in a Data Model

Two additional points are worthy of consideration when working in Data View. First, although
Data View presents the data in a familiar spreadsheet-like grid, you should understand that you
cannot add, edit, or delete any data in that grid. You can add additional columns to the grid that
include formulas, and you can delete existing columns. However, you cannot treat the grid as a
spreadsheet for data entry and editing. Return to the data model’s source to record the additions
and edits to add or edit data. Then, refresh the data model.

Second, many data models will contain more fields than necessary for reports based on the data
models. In such cases, you may consider adding Applied Steps in Power Query to delete the
unneeded fields before they appear in the data model; remember, you can always undo this
action later if necessary. Alternatively, in Data View, you right-click on a column and choose Hide
from Client Tools. Doing so will cause that field to become dimmed in Data View and no longer
be visible in Diagram View. To make it invisible in Data View, click the Show Hidden icon on the
Home tab.

Using Perspectives to Control the Amount of Data Available

Perspectives offer another approach to managing data models. Using perspectives, you can
create different views of your data for use by various users or in dissimilar scenarios when
working with the data emanating from the data model. For example, you might want to create a
perspective that Regional Sales Managers can use and a different perspective for Product
Managers. that can be used by Product Managers. Likewise, you might establish a perspective
that the Accounting team can use and a different one for the Business Planning group. Each of
these perspectives would contain only the data needed by the group members for which it was
created.

To create a perspective, choose Manage Data Model and then click the Advanced tab of the
Ribbon. Next, click Create and Manage in the Perspectives group on the Ribbon's left side, as
shown in Figure 79.
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Figure 79 - Choosing to Create a New Perspective for a Data Model

In the resulting Perspectives dialog box, click New Perspective, enter a name for the perspective
you are creating, and indicate which tables and fields within selected tables will be accessible
when using this perspective. For example, Figure 80 depicts a new perspective entitled Regional
Sales that excludes access to the DimChannel table. Click OK to add a perspective to your data
model.

Perspectives ? >

|Ise perspectives to define views of the data. Perspectives are typically defined for a particular user group or business scenario
and make it easier to navigate large data sets.

New Perspective
RegionalSales

Fields

- Tables

+  DimChannel

+ DimDate
DimEntity
EndDate
Entity Description
Entity Key
EntityLabel
EntityMame
Ertity Type
ETLLoadID
LoadDate
Parent Ertity Key
Parent Entity Label
StartDate

Oo0000rRAEONR O =R | E

Figure 80 - Adding a Perspective to a Data Model
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Repeat the process outlined above for as many perspectives as you need. For example, Figure
81 illustrates a scenario in which four perspectives are available in the data model, each with
access to different tables and fields within those tables.

Perspectives ? >

|Ise perspectives to define views of the data. Perspectives are typically defined for a particular user group or business scenario
and make it easier to navigate large data sets.

Mew Perzpective
Fields RegionalSales | ProductManag.. Accounting | Business Plann...

- Tables (w] (] M (m]
+  DimChannel ] [l ] ]
+ DimDate % 1 ] b1
+  DimEntity ] O ] i
+  DimProduct L] i %] Ol
+  [DimProductCategory [l [~ [ ]
+  DimProduct Subcategony [l [ ¥ [
+  DimPromation U Ol [ i
+  DimStores [ ] ¥ L]
+ FactSales ] i1 1 1

Figure 81 - Multiple Perspectives Available for a Data Model

You can then indicate which perspective you want to use when working with the data model with
the perspectives defined. In the Perspectives group on the Ribbon, click the drop-down arrow
next to Select and choose the best perspective for a particular task, as shown in Figure 82. Note
that as you select different perspectives, the tables and fields that are accessible will differ based
on the definition of that perspective.

From your vantage point, what are some advantages of using Perspectives in
your data models?
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Figure 82 - Choosing Among Available Perspectives When Working with Data Models
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Building DAX Functions And Cube
Formulas

Despite the tremendous summarization techniques available in PivotTables created from data
models, two issues could potentially cause these tools to fall short of lofty expectations. The first
is creating user-defined calculations in data models that feed data into our PivotTables; this is a
critical consideration when you recall that you generally cannot insert user-defined calculations
into PivotTables. The second is arranging the PivotTables we construct from data models to be
more “reader-friendly.” We begin with the discussion of user-defined calculations.

Learning Objectives
Upon completing this chapter, you should be able to:

e Define how Data Analysis Expressions functions enhance data models;
e List examples of common Data Analysis Expressions functions;
e |dentify the primary purpose of Key Performance Indicators;

Building Formulas with Data Analysis Expressions

Although the reporting environment we are striving to move toward generally seeks to minimize
or eliminate the use of formulas, that is not always possible. In some cases, we might need to
access more powerful functions than what otherwise are present in Excel. Fortunately, Data
Analysis Expressions (DAX) functions exist to address this issue. The formulas you create using
DAX functions can address issues such as date and time calculations, filtering your data,
transforming textual data, and performing statistical calculations. Although a complete
discussion of DAX functions is beyond the scope of this session, perhaps what is most important
to remember about them is that they serve as the vehicle for adding user-defined calculations
into your data models. You can examine the full complement of DAX functions at
https://k2e.fyi/daxfunctions.

As defined by Microsoft, Data Analysis Expressions (DAX) “... is a formula language that allows
users to define custom calculations in Power Pivot...DAX includes some of the functions used in
Excel formulas and additional functions that work with relational data and perform dynamic
aggregation.” From a practical standpoint, DAX can insert calculations into your data models.

The DAX environment currently includes approximately 300 functions, some of which act virtually
the same as counterparts in a traditional Excel environment. You can use these functions to add
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calculated columns to your data models. Additionally, DAX includes other functions to insert
calculations directly into your Power Pivot-based PivotTables.

While many of the functions used for creating calculated columns work the same in Power Pivot
as in traditional Excel applications, some differences exist, including the following.

e DAX renames Excel’s TEXT function to FORMAT, SUMIFS to CALCULATE, and CHOOSE to
SWITCH.

e DAX adds a BLANK function often used with IF to exclude blank rows from calculations.

e DAX uses RELATED instead of VLOOKUP to perform queries on data in a PivotTable.

According to Microsoft, some general guidelines for using DAX functions include the following.

e Many DAX functions have the same name and general behavior as Excel functions but
have been modified to take different types of inputs and, in some cases, might return a
different data type. Generally, you cannot use DAX formulas in an Excel workbook or use
Excel formulas in a Power Pivot workbook without some modification.

e DAX functions never take a cell or a range of cells as a reference; instead, DAX functions
take a column or table as a reference.

e DAX date and time functions return a datetime data type. In contrast, Excel date and time
functions return an integer representing a date as a serial number.

e Many new DAX functions either return a table of values or make calculations based on a
table of values as input. In contrast, Excel has no functions that return a table, but some
functions can work with arrays. In addition, the ability to reference complete tables and
columns is a relatively new feature in Power Pivot.

e DAX provides new look-up functions similar to Excel's array and vector lookup functions.
However, DAX functions require a relationship between the tables involved in the lookup.

e DAX does not support the variant data type found in Excel. DAX always expects the data
in a column to be of the same data type. If the data is not the same type, DAX changes
the entire column to the data type that best accommodates all values.

Some DAX functions work virtually identically to their “normal” Excel counterparts. For instance,
the DAX functions AVERAGE, AVERAGEA, COUNT, COUNTA, MAX, MIN, PRODUCT, and SUM are
similar in syntax, structure, and performance compared to functions sharing the same name in
Excel. To illustrate, compare the following usages of SUM. The first example is the traditional
SUM function, and the second is a DAX version.
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=SUM(A1:A57)
=SUM(Sales[Amt])

In the first example above, the SUM function adds cells Al through A57. However, note the
absence of any cell references in the second example. Instead, the SUM function in the second
example —a DAX formula — instructs Excel to sum the Amount column from the Sales table in a
data model. This example shows some differences, although many functions used for creating
measures and calculated columns work the same in Power Pivot as in traditional Excel
applications.

Creating Simple Calculated Columns with DAX

Calculated columns are columns that you add to an existing data model. Then, instead of pasting
or importing values in the column, you create a DAX formula that defines the column’s values.
Once you create a calculated column, you can use the column’s values like data from any other
column.

To illustrate the power of calculated columns built using DAX expressions, consider the data
extraction shown in Figure 83; the extraction shows ten records with a population of 34,169
records of time and billing data for a consulting firm. The firm operates on a fiscal year starting
onJuly 1 and ending on June 30. PivotTables —including those built from data models — have the
inherent capability to automatically group date data on calendar years/quarters/months; fiscal
year groupings can be created but involve manual workarounds.

[Hours] - f ¥
| r2rsDete B Region B Account Catsgory B3] Service ine ) sector ] Hours ] et Revenus B3 Add column | A
34162 5,’26,’2021 South A... Regional HR Manageme... Transpor.. 160.67 24960.12
34163 5/27/2021 SouthA... Regional IT Consulting Transpor.. 2.79 4645.97
34164 6/2/2021 South A... Regional HR Manageme... Transpor.. 173.36 70883.16
34165 6/10/2021 South A... Strategic Account IT Consulting Transpor.. 28.35 4199.76
34166 6/11/2021 South A... Regional IT Consulting Transpor... 37.56 9594.96
34167 6/14/2021 South A.. Regional IT Consulting Transpor.. 5.49 1329.28
34168 6/24/2021 South A... Regional IT Consulting Transpor... 98.54 10235.11
34169 6/27/2021 South A... Regional IT Consulting Transpaor... 5.38 2748.79 hd
Record: ™ 4 1of 34,169

Figure 83 - Extraction of Time and Billing Data to Use in Creating Calculated
Columns with DAX

In this example, a relatively easy-to-implement workaround will be to use three DAX functions —
MONTH, YEAR, and IF — to create calculated columns in the data model to identify the
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appropriate fiscal quarter and fiscal year for the time and billing records. Note that these three
functions operate as DAX functions, as they would in a traditional Excel environment.®

Begin by double-clicking at the top of a blank column in the data model and entering Month as
the column header. Repeat that process two times, adding Fiscal Quarter and Fiscal Year. Then,
enter the following formula on the first row of the Month column.

=Month([Trans Date])

This formula identifies the month number (1 through 12) based on the data in the current row of
the Trans Date column in the data model. Notice that it uses a MONTH DAX function that
operates identically to the MONTH function in traditional Excel spreadsheets.

Next, enter the following formula in the first row of the Fiscal Quarter column.
=IF([Month]<4,3,IF([Month]<7,4,IF([Month]<10,1,2)))

This formula checks to see if the month is January, February, or March (month numbers 1 through
3), and if so, it assigns the value of 3 to that row of the Quarters column, indicating that the
month falls into the third fiscal quarter. If the month is April, May, or June (month numbers 4
through 6), the formula assigns 4 to that row of the Quarters column, indicating that the month
falls into the fourth fiscal quarter. If the month is July, August, or September (month numbers 7
through 9), the formula assigns a value of 1 to that row of the Quarters column, indicating that
the month falls into the first fiscal quarter. Finally, if the month is October, November, or
December (month numbers 10 through 12), the formula assigns a value of 2 to that row of the
Quarters column. Of course, this assignment indicates that the month falls into the second fiscal
quarter.

Finally, enter the following formula into the Fiscal Year column.
=If([Month]<7,Year([Trans Date]),Year([Trans Date])+1)

This formula identifies the appropriate fiscal year for the transaction. It does so by checking to
see if the month is January through June and, if it is, assigns the transaction to the year found in
the Trans Date field. Otherwise, if the month is July through December, Excel deems the
transaction to occur in the following fiscal year. Figure 84 displays the modified data model, with
three newly added calculated columns based on MONTH, YEAR, and IF, three DAX functions.

° Those well versed in Power Pivot may already realize that Date Tables (also known as Calendar Tables) represent a viable
option to the use of DAX-based formulas to identify fiscal reporting periods in data models.
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|=if(Data[Month]<?,year(Data[Tran5 Date]),year{Data[Trans Date])+1) |
| =IF(DatalMonth]<4,3, f(Data[Month]<7,4,if( DatalMonth] <10,1,2))) |
[Morth] - fx Fmonth(Data[Trans Date]) |--—._.__; \ ‘V
u Trans Date EI Account Category ﬂ sector [B| Hours am ot Revenue (K LNEITGINED] Year ﬂ @
1 7/1/2019 Asia Global Account IT Consulting CleanTech 13.4 2228.7 2020
7/1/2019 Asia Regional HR Manageme... Defense... 103.87 7643.16 7 2020
7/1/2019 Asia Global Account HR Manageme... Defense... 3.64 1017.11 7 2020
7/1/2019 Asia Strategic Account Training Defense... 15.6 4100.06 7 2020
7/1/2019 Asia Global Account IT Consulting Defense... 4.44 973.24 7 2020
7/1/2019 Asia Regional IT Consulting Life Scie... 10.61 2329.37 7 2020
7/1/2019 Asia Strategic Account HR Manageme... Life Scie... 16.68 2710.77 7 2020
7/1/2019 Asia Regional IT Consulting Life Scie... 23.69 4426.17 7 2020
7/1/2019 Asia Global Account HR Manageme... Oil & Gas 380.77 74851.97 7 2020 v
< >

Figure 84 — Creating Calculated Columns in the Data Model with DAX Expressions

With the calculated columns in place, all that is left to do is to complete the PivotTable. From
Power Pivot’s Home tab, click PivotTable. In the PivotTable field list, drag Region and Service Line
to the Rows quadrant, Fiscal Year and Fiscal Quarter to the Columns quadrant, and Net Revenue
to the Values quadrant. With formatting added, the completed report might resemble that
pictured in Figure 85.

Summary of Revenue by
. Region by Service Line
4 Grand Total
5
& | Asia
7 Advisory Services 1,658,032.54 1,570,453.77 1,201,879.93 1,892,201.05 12,360,427.55 18,789,055.24
8 | HRManagement 4,520,169.49 5,137,624.93 3,906,747.95 3,284,249.64 25,869,617.77 42,718,409.78
g9 | ITConsulting 4,121,422.18 4,625,545.13 4,924,517.10 5,449,134.85 25,900,438.80 45,021,058.06
10| Training 675,998.37 727,372.56 653,771.06 411,210.91 4,524,464.40 6,992,817.30
11 | Europe
12 | Advisory Services 32,556,283.45 32,556,283.45
13| HRManagement 83,009,493.19 83,009,493.19
14_ IT Consulting 62,567,734.62 62,567,734.62
15| Training 11,730,023.54 11,730,023.54
16 | North America
17| Advisory Services 12,306,107.21  11,758,282.30 9,985,846.06  14,550,079.51 93,790,984.33 142,391,299.41
18| HRManagement 43,044,885.85  44,382,045.00  37,769,699.45  31,831,110.70 238,928,484.35 395,956,225.35
18| IT Consulting 30,640,819.14  34,164,260.01  36,674,269.90  42,187,684.74  198,726,768.70  342,393,302.49
20| Training 5,327,027.03 4,860,874.83 4,6689,726.12 2,949,590.75 34,129,956.82 51,937,175.55
21 | South America
22| Advisory Services 6,529,300.05 5,802,681.90 3,151,025.60 7,354,537.67 31,050,687.45 53,888,232.67
23| HRManagement 24,838,193.69  24,784,377.11  19,747,035.21  15,501,797.02 80,532,819.96  165,404,222.99
24| ITCon sulting 13,908,857.85 16,457,588.23 15,400,544.65 22,633,945.04 60,822,949.84 125,223,986.21
23| Training 2,001,007.04 2,835,299.61 2,098,274.45 1,440,770.40 11,443,707.04 21,019,058.54
26 | Grand Total 150,171,920.84 157,112,405.38 140,883,337.48 149,486,372.88 1,007,944,842.21 1,605,6598,878.79

Figure 85 - PivotTable Using Calculated Columns for Fiscal Period Groupings
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Creating Measures in a PivotTable Using DAX

Consider the need for advanced data analysis capabilities in a PivotTable built from data models.
For instance, the PivotTable pictured in Figure 86 presents data by region, year, and service line;
however, it paints an incomplete picture relative to revenue because it does not show the
number of revenue-producing sectors in each region. In other words, a simple revenue
comparison between regions does not provide the depth of analysis necessary if the South

American operation does not operate in all the industry sectors that the North American does.

A B C D

1l Total Revenue

2 Morth America South America
3 2020

4 | Advisory Services 6,428,02/7.69 435,000,315.08 22,837,545.22
3 | HR Management 16,848,792.01 157,027,741.00 84,871,403.03
e | IT Consulting 19,120,619.26 143,667,033.79 68,401,036.37
7 | Training 2,468,352.90 17,807,218.73 9,575,351.50
8 2021

9 Advisory Services 12,360,427.55 93,790,984.33 31,050,687.45
10| HR Management 25,8069,617.77 238,928,484.35 80,532,819.96
1| 1T Consulting 25,900,438.80 198,726,768.70 60,822,949.84
12 Training 4,524,464.40 34,129,956.82 11,443,707.04
13 | Grand Total 113,521,340.28 932,678,502.80 369,535,500.41

Figure 86 — Sample PivotTable Analyzing Revenue by Region, Year, and Service Line

You can add a measure to the PivotTable built from the data model to paint a complete picture.
A measure is a formula created to use in a PivotTable (or PivotChart) that uses Power Pivot data.
You can create measures based on standard DAX aggregation functions, such as COUNT or SUM.
Also, you can generate a formula using DAX expressions. You always use measures in the Values
area of a PivotTable. However, you should use a calculated column instead of measures if you
need to place calculated results elsewhere in a PivotTable, such as a row or column.

When you define a formula for a measure, nothing happens until you add the measure to the
PivotTable. Upon adding the measure, the formula calculates each cell in the PivotTable’s Values
area. Because Excel creates a result for each combination of row and column headers, a
measure’s calculation can differ in each cell. Excel saves the definition of the measure you create
with its source table. It appears in the PivotTable Fields list and is available to all workbook users.
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Returning to the example in Figure 86, you can use a DISTINCTCOUNT DAX function to analyze
the data more thoroughly. DISTINCTCOUNT identifies the number of distinct values a PivotTable
summarizes at each unique intersection of a column and a row. To add this calculation to the
PivotTable shown in Figure 86, click the arrow under Measures on the Power Pivot Ribbon and
then choose New Measure to open the Measure dialog box pictured in Figure 87. In the dialog
box, add the formula using the DISTINCTCOUNT function referring to the table and the column
header in the table on which you want to base the calculation.

Measure ? o4

Table name: |Data »

Measure name: |Revenue Producing Sectors

Description: |Cnunts the number of industry sectors generating revenue for each reporting period
Formula: | fic | | Check formula

=DISTINCTCOUNT(Data[Sector]) |

Farmatting Options

Categaory:

MNumber
Cumency

Date
TRUE/FALSE

Carcel

Figure 87 — Adding a Measure in Power Pivot’s Measure Dialog Box

Once you create the formula and click OK, Excel adds the measure to the PivotTable. After you
add it, you can use it in any other calculation in the PivotTable. Figure 88 illustrates the updated
PivotTable, complete with the newly appended measures offering greater insight into the
revenues than previously available.

1 North America South America

2 Total Revenue Revenue Producing Sectors  Total Revenue Revenue Producing Sectors  Total Revenue  Revenue Producing Sectors

3 [2020 44,866,391.86 22 367,102,308.60 24 185,685,336.12 21
4 Advisory Services 6,428,627.09 15 48,600,315.08 17| 22,837,545.22 14
3 HR Management 16,848,792.01 20 157,027,741.00 22| B4,871,403.03 19
6 IT Consulting 19,120,619.26 22 143,667,033.79 24| 68,401,036.37 21
7 Training 2,468,352.90 18 17,807,218.73 20 9,575,351.50 17
3 2021 68,654,948.52 22 565,576,194.20 24 183,850,164.29 22
g Advisory Services 12,360,427.55 16 93,790,984.33 18| 31,050,687.45 16
10 HR Management 25,869,617.77 21 238,928,484.35 23 80,532,819.96 21
1 IT Consulting 25,900,438.80 22 198,726,768.70 24| 60,822,949.84 22
12| Training 4,524,464.40 18 34,129,956.82 20| 11,443,707.04 18
13 | Grand Total 113,521,340.38 22 932,678,502.80 24| 369,535,500.41 22

Figure 88 — PivotTable with Calculated Field Added by Power Pivot
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Creating Key Performance Indicators in Power Pivot

Power Pivot provides the ability to develop Key Performance Indicators (KPIls) and measure
results against the KPIs you establish. KPIs are visual measures of performance that help users
quickly evaluate their progress toward meeting specified goals. For example, an organization’s
sales department could use a KPl to measure monthly sales against sales quotas. Similarly, the
accounting department might compare monthly advertising expenses against budgeted
amounts, or a human resources department might measure quarterly employee turnover to a
target value. Business professionals frequently use KPIs grouped onto a business scorecard to
quickly and accurately summarize business activities and identify trends.

Using KPIs can be very useful when you need to show how actual results measure against
expectations because KPIs are simply visual representations of performance. According to
Microsoft, a “KPI gauges the performance of the value, defined by a Base measure, against a
Target value, also defined by a measure or an absolute value.”

When building KPlIs in Power Pivot, understanding three terminology elements is essential.

1. Base Value. A base value is a measure that resolves to a numeric value. The base value,
for example, could represent sales or net profit for a period, or it could represent year-
to-date revenue through a specified date during the year.

2. Target Value. A target value can be a specific numeric value. Alternatively, you can define
a target value by a measure that resolves to a numeric value. For example, the sales target
for the entire organization could be budgeted sales, a constant. Alternatively, using a
measure, you could calculate sales targets — such as last year's sales revenue plus a
percentage increase — for each salesperson.

3. Status Thresholds. Status thresholds are ranges between the high and low endpoints.
Further, status thresholds use graphics (red, yellow, and green lights) to help users
determine the base value's progression toward a goal.

To create a KPI using Power Pivot, establish measures to serve as the Base Value and Target
Value. In this case, construct measures using the following DAX formulas to sum sales and target
sales for the year.

TotalSales:=SUM(Transactions[SalesAmount])

TotalSalesTarget:=SUM(SalesTargets[2020SalesTarget])

After creating the measures, return to the Power Pivot tab of the Ribbon. Click KPI followed by
New KPI to open the Key Performance Indicator (KPI) dialog box displayed in Figure 89. Select
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the TotalSales measure as the KPI base field in the Key Performance Indicator dialog box.
Additionally, set the TotalSalesTarget measure as the Target value. Finally, adjust the upper and
lower Status thresholds to 95% and 90%, respectively. Click OK to complete the process.

€ &g A
Manage Measures| KPls Add te Detect Settings

- hd Data Model
Data Model Calculs l==| Mew KPI... Ilaiionships

E Manafe KPIs...

Key Performance Indicator (KPI)

KP| base field (value): TotalSales

KF Status
Diefine target value:
(®) Measure: | TotalSales Target -
() Absolute value: |
Define status thresholds:
o
EXE30
- e | —
Tarl'ge*l
[ mmmooo] B |
[ mam W
Select icon siyle:
@ [x) (o] * O
(@) e
o o a ® D
# Descriptions
Cance

Figure 89 — Defining a New KPI in Power Pivot

As shown in Figure 90, each component of the KPI shows up as a new field that you can add to

the PivotTable. Note the traffic signal symbol to differentiate a KPI from other fields in the Field
List. Add the KPI to the PivotTable to complete the report.
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Row Labels
Abbas

Alberts
Ansman-Wolfe
Blythe
Campbell
Carson

Ito

Jiang
Mensa-Annan
Mitchell

Pak

Reiter

Saraiva
Tsoflias

Valdez

Vargas

Varkey Chudukatil
Grand Total

Total Sales
$14,611.05
$118,055.92
$650,082.84
$1,537,712.18
$674,625.35
$1,373,131.81
$1,076,280.83
$245,166.79
$837,494.84
$1,885,941.92
$1,157,128.34
$1,089,192.44
$1,906,118.50
$397,590.82
$800,033.89
$364,258.19
$1,368,690.20
$15,496,115.89

Target KPI
16,000.00 ()
112,000.00 &
618,000.00 @

1,730,000.00 €
721,000.00 ()
1,304,000.00 @
1,022,000.00 &
233,000.00 @
796,000.00 @
2,100,000.00 €
1,099,000.00 &
1,165,000.00 ()
1,811,000.00 &
378,000.00 &
905,000.00 €
346,000.00 &
1,300,000.00 &
15,656,000.00

PivotTable Fields ~

Active All

Choose fields to add to report:

Search

X

Qv

Jo)

4 ﬂ TotalSales

Goal
Status

fx Value (Total Sales)

Drag fields between arkas below:

Filters Columns
Values v
= Rows 3
LastName v Total Sales v
Target ™
KPI v
Defer Layout Update

Figure 90 - PivotTable with KPI Added

Given what you now know about KPls, will you be inclined to include them in

some of your Excel-based reports?

A Deeper Dive into DAX

For many, the key to unleashing the power of data models rests in using DAX to create
calculations that would otherwise be time-consuming or even impossible. While a complete
discussion of the multitude of DAX functions is beyond this session's scope, we will now examine
several of these functions to understand better how to work with DAX.
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Over 300 DAX functions exist to create calculated columns and measures in your data models.
Some DAX functions, such as CALENDAR, return a table of values. Others are like Excel functions
but with different names and different syntaxes. For example, TEXT and CHOOSE become
FORMAT and SWITCH, respectively, in DAX. DAX also includes time intelligence functions, such
as TOTALYTD, TOTALMTD, and TOTALQTD, which are unavailable in Excel. Lastly, DAX offers
several “super-functions,” such as SUMX, RELATED, and CALCULATE, for making calculations that
are not otherwise possible using ordinary Excel functions.

While the DAX function library resembles the Excel function library in some aspects, the libraries
have many differences, as illustrated in the preceding paragraph. The following examples of
working with DAX functions demonstrate how (and why) you should work with selected DAX
functions.

FILTER
As shown below, the FILTER function returns a subset of a table or expression.
FILTER(<table>,<filter>)

Assume you want to get a count of items sold at the premium level, which you define as anything
over $100. To accomplish this task, you can use the COUNTROWS function, which counts the
number of rows in the specified table, and the FILTER function.

=COUNTROWS(FILTER('Sales', 'Sales'[Sales] > 100))

The first parameter, Sales, identifies a table or an expression that results in a table. The second
parameter, 'Sales'[Sales] > 100, represents a Boolean, or true/false expression that evaluates
each table row. In this expression, we pass the Sales table to the FILTER function and ask it to
return any sales over $100. You will never use the FILTER function as a stand-alone function;
instead, you will always use it with other functions. In the example above, we use the FILTER
function to return a subset and count the results.

ALL

You can use the ALL function to return all the rows in a table or values in a column, ignoring any
filters in place.

ALL(<table> or <column>)
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Suppose you have applied a filter to a table, but you also need to summarize all the data from
the table, disregarding the filter. The following expression that incorporates the ALL function can
help you achieve this.

= COUNTROWS(ALL('Sales'))

In this example, we pass the Sales table to the ALL function, asking it to clear any existing filters.
Like the FILTER function, you will use the ALL function with other functions. In this case, we use
ALL with COUNTROWS to count all sales records. The ALL function accepts either a table or a
column.

RELATED
The RELATED function returns a corresponding value from another table, as shown below.
RELATED(<column>)

So far, we’ve worked with functions that can help you return a subset or clear any filters on a
table or column. For example, suppose we need to filter our sales for only the United States but
don’t have all the data we need in one table to accomplish this. Fortunately, we have the
RELATED function, which we can use to retrieve values from one table to another through an
established relationship. Further, there is a many-to-one relationship between the Sales table
and the SalesGeography table. Therefore, we can use the following expression that incorporates
the RELATED function to return a count of sales orders for only the United States.

= COUNTROWS(FILTER(ALL('Sales'), RELATED('SalesGeography'[Countries]) = "United States"))
TOTALYTD / TOTALQTD / TOTALMTD

Time intelligence functions in DAX enable you to manipulate data based on the passage of time,
including days, months, quarters, and years. You can use these functions to build and compare
calculations over those periods.

TOTALYTD(<expression>,<dates>[,<filter>][,<year_end_date>])

Continuing from the examples above, let’s say you would like to see year-to-date total sales. The
following expression incorporating the TOTALYTD function can easily enable you to do this.

= TOTALYTD(SUM('Sales'[Sales]), 'Dates'[Dates])

The first parameter, 'Sales'[Sales], identifies the column you want to aggregate. This parameter
could also be an expression that returns a scalar or singular value. The second parameter,
'Date'[Dates], is a column that contains dates. Time intelligence functions are beneficial
functions that eliminate the need for complicated code in calculating aggregations over
commonly used intervals.
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CALCULATE
The CALCULATE function evaluates an expression in a context modified by specific filters.
CALCULATE(<expression>, <filterl> <filter2>...)

Assume you are now interested in tabulating all sales for all areas. While you could create some
piecemeal expressions to accomplish this, you can achieve the same result efficiently by utilizing
the CALCULATE function. The following example, which uses the CALCULATE function, can
generate this result.

= CALCULATE(SUM('Sales'[Sales]),ALL('SalesGeography'))

The first parameter, SUM('Sales'[Sales]), identifies the column you want to aggregate. The
second parameter, ALL('SalesGeography'), represents a Boolean expression that removes any
filters on the SalesGeography table, including page-level filters. The CALCULATE function is one
of the most valuable functions in DAX. It is helpful to think of the CALCULATE function as a
supercharged “IF” statement. A few rules apply to the CALCULATE function: the filter parameters
cannot reference measures, and expressions cannot use any functions that scan or return a table.
Many professionals use the CALCULATE function with aggregation functions, and although the
filter parameters are optional, at least one is generally used.

SUMX

In this example, the data model contains tables with columns for price, units, and discount but
not for net revenue. Therefore, creating a report summarizing net revenue will require a
calculated column or a measure. While you can use Power Pivot to create a calculated column, a
measure is a better solution. You can create measures from the Ribbon, the Fields pane, or the
data model. To establish the measure, select the table for storing the measure. Then, enter the
following formula in the Formula box to create the calculation.

=SUMX(fTrans,ROUND(RELATED(dProducts[Price])*fTrans[Units]*(1-fTrans[Discount]),2))

Note how Formula AutoComplete prompts you during the formula-building process. Click Check
formula to make sure that there are no errors in the procedure.

SUMX is a DAX function that creates a calculation for each record in a table and then aggregates
the calculations’ results across the entire table. (Other DAX functions that produce comparable
results are AVERAGEX, COUNTX, COUNTAX, MINX, MAXX). The RELATED function calculates
values by reference to columns in other related tables. In this case, Units and Discount fields
reside in the fTrans table, but Price resides in the related dProducts table, hence using the
RELATED function. Note that DAX lookup functions, such as RELATED, require relationships to
exist between the tables.
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Observe how measures appear in the Field pane. As shown in Figure 91, we created a single
measure to report the net revenue for each reporting object in the context of any filters applied
to the report.

MetRevenue Column Labels  ~
Row Labels * 2017 2018 Grand Total PiwvotTable Fields = *
=IEast $75,242.80 5$70,808.64 %146,141.53 Active Al
Arturo Francis 53,315.36  52,500.93  55,816.29
Austin Reynolds 55,881.39 $3,386.55  $9,267.94 Choose fields to add to report: -
Bobbie Ryan 53,894.06  54,452.48 58,346.54 - :
Della Jensen 411,481.20 $13,353.51 $24.83a.71| | 252" Lt
Eddie Green 54,953.86  53,552.04 58,505.90 .
i Region -
Edwin Malone 49,508.34 57,498.41 $17,006.75
Herman Williams 54,946.10 55,622.52 510,568.62 4 [T fTrans
Isabel Cross 513,690.88 516,307.59 5$29,993.47 [] Date
Lorraine Gibson 54,755.11 5445902  59,214.13 [] SalesRep
Marion Glover 55,598.35  52,213.97 [] Product
Nellie Joseph 53,343.11 52,528.12 [] IDicepunt
Sonya Mullins 53,875.13 55,023.50 58,898.63 ™ [ Units
HMidWest $161,174.45 5164,935.09 5326,100.54
f-(- MetRevenue
+ Sputh $71,306.04 $87,423.81 $158,810.85 -
+'West $136,134.03 5$138,497.26 $274,631.29
Grand Total $443,047.41 $461,754.80 $905,702.21

Figure 91 — PivotTable Summarizing the Calculated NetRevenue Measure

Calendar Tables — The Key to Period Reporting and Time Intelligence

Date grouping by day, week, month, quarter, and year is available in ordinary PivotTables but not
in PivotTables built on the Excel Data Model.!° The preferred way to handle date-based reporting
is with a calendar table. A calendar table lists dates and columns for their related week, month,
guarter, and year. Once you create a calendar table, you can use it for period-based reporting.
You can also use it to facilitate DAX time intelligence functions, such as DATESYTD, DATESMTD,
DATESQTD, TOTALYTD, TOTALMTD, TOTALQTD, SAMEPERIODLASTYEAR, and others.

You can create calendar tables easily in the Data Model or Excel and then added to the Data
Model. Begin by entering a start date for the calendar in a column named Date. Then, use the
Fill, Series command on the Home tab to create the list of required dates. In this example, create
a date column that contains the dates 1/1/2015 through 12/31/2025. Next, convert the Date

10 Auto-date grouping in PivotTables built on the Excel Data Model became available in Excel 2016. However, date groups
do not facilitate the use of the DAX time intelligence functions and are always based on calendar periods. Those
organizations with non-calendar fiscal periods will require a date table or use of DAX functions discussed elsewhere in this
text.
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column to an Excel table by clicking in the table and clicking Format as Table on the Ribbon’s
Home tab. Complete the process by choosing the desired design in the Table gallery and clicking
OK. Next, rename the table to DimCalendar in the Table Name box on the Table Tools, Design
tab. In adjacent columns, create headings and formulas for the month number, month name,
guarter number, quarter name, and year. You must manually mark a Calendar table created as a
date table. Finally, add the table to the Data Model and click Mark as Data Table on the Design
tab.

The following table displays the formulas used for a fiscal year date table. Note the formulas
assume an October 1 start date. Adjust the quarter sequence in the FiscalQuarterNumber
formula to match your defined periods and change the start date month number in the
FiscalYearName formula to your fiscal year start month.

Column Name Formula Using Excel Functions

MonthNumber =MONTH([@Date])

Month =TEXT([@Date],"mmm"

QuarterNumber =CHOOSE(MONTH([@Date]),1,1,1,2,2,2,3,3,3,4,4,4)
Quarter ="Q"&[@QuarterNumber]

Year =TEXT([@Date],"yyyy")

FiscalQuarterNumber =CHOOSE(MONTH([@Date)),2,2,2,3,3,3,4,4,4,1,1,1)

(for a fiscal year beginning October 1)

FiscalQuarter ="Q"&[@FiscalQuarterNumber]

FiscalYear =IF(MONTH([@Date])<10,YEAR([@Date]),YEAR([@Date])+1)

(for a fiscal year beginning October 1)

If you create your Date table manually in the Data Model, use the DAX formulas in the following
table. Note the use of FORMAT instead of TEXT and SWITCH instead of CHOOSE. If the entity

uses a calendar year as its fiscal year, use "q" as the date format code to calculate the quarter
number with the FORMAT function.
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Column Name Formula Using DAX Functions

MonthNumber =MONTH([Date])

Month =FORMAT([Date],"mmm"

QuarterNumber =FORMAT([Date]),"q")

Quarter ="Q"&[QuarterNumber]

YearName =FORMAT([Datel],"yyyy")

FiscalQuarterNumber =SWITCH(MONTH([Date]),10,1,11,1,12,1,1,2,2,2,3,2,4,3,5,3,
(for a fiscal year beginning October 1) 6,3,7,4,8,4,9,4)
FiscalQuarter ="Q"&[FiscalQuarterNumber]

ARG =IF(MONTH([Date])<10,YEAR([Date]), YEAR([Date])+1)

(for a fiscal year beginning October 1)

Automatic Creation of Calendar Tables

For those using Excel 2016 and newer, the Data Model can automatically create a basic Calendar
table if a table already existing in the Data Model contains dates. To utilize this functionality, click
Manage on the Power Pivot tab in Excel to open Power Pivot for Excel. Click Date Table, New
on the Design tab to create a Calendar table based on a calendar year, as shown in Figure 92.
You can use DAX formulas to establish other needed columns or create columns that match your
fiscal year.

Design

| pom 0]

Gigy | H

Table Mark as Date
Properties Date Table ~|Table ~

Calend

-
w2 New

73] Set Default

Figure 92 — Creating a Calendar Table Automatically in Power Pivot
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A Calendar table created automatically in Excel 2016 and newer will likely need a few
modifications to optimize it for use in a PivotTable report. Among the changes suggested are
those indicated below.

1. Format the Year column as Text so that number formats in your worksheet won't alter
the period labels in your PivotTable.

2. The process creates a Date Hierarchy automatically in the Calendar table. However, you
can modify the hierarchy in Diagram View to include any additional desired columns, such
as Quarters or Weeks columns.

3. Establish a relationship between the Calendar table and your transaction table(s) on the
Date column.

4. Hide any unnecessary columns from view to reduce confusion. Right-click on a table
column in Data View and select Hide from Client Tools to hide a column from users in the
PivotTable Field List. For example, you may want to hide MonthNumber or
QuarterNumber because they are unnecessary for reporting. Note that the column will
become greyed out in the Data Model. Right-click on a table column and select Unhide
from Client Tools to unhide a column.

Using CUBE Functions to Summarize Transactions from Data Models

While a dominant theme in this session is to avoid using formulas when creating reports, there
will likely be times when this objective is impossible. Perhaps, for example, you need to develop
summarizations of data and display that in a report format that is not attainable with a
PivotTable. CUBE functions allow you to create formulas that summarize your data model’s
transactions in such situations. Additionally, because this technique is formula-based, you can
enter your formulas in virtually any cell in the data model's workbook. Further, you don't need
to establish the CUBE formulas if you have already created a PivotTable from the data model.
Instead, you can convert the PivotTable into a series of formulas and rearrange the cells to meet
your reporting needs.
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Excel’s Seven CUBE Functions

Excel offers seven CUBE functions to use in formulas to summarize data from a data model. Table
2 provides a summary of each of these functions.

Function Description

CUBEVALUE Returns an aggregated value from the cube.

CUBEKPIMEMBER Returns a key performance indicator (KPI) property
and displays the KPI name in the cell. AKPl is a
quantifiable measurement, such as monthly gross
profit or quarterly employee turnover, which you can
use to monitor an organization's performance.

CUBEMEMBER Returns a member or tuple from the cube. Use to
validate that the member or tuple exists in the cube.

CUBEMEMBERPROPERTY | Returns the value of a member property from the
cube. Use this function to validate that a member
name exists within the cube and return the specified
property for this member.

CUBERANKEDMEMBER Returns the n'", or ranked, member in a set. Use to
return one or more elements in a set, such as the top
sales performer or the top 10 students.

CUBESET Defines a calculated set of members or tuples by
sending a set expression to the cube on the server,
which creates the set and then returns that set to
Microsoft Excel.

CUBESETCOUNT Returns the number of items in a set.
Table 2 — Seven CUBE Functions Available in Excel

Of the seven functions listed above, the most used is CUBEVALUE. This function is the logical
equivalent of a traditional SUMIFS function operating on a data model. More specifically, the
CUBEVALUE function summarizes data from the data model that meets specific criteria. The exact
syntax for this function appears below.

CUBEVALUE(connection, [member_expression1],
[member_expression2], ...).

In formulas that use the CUBEVALUE function, “connection” is the cube's name that contains the
data, and “member_expression” is an argument that defines the data to summarize. To
illustrate, consider the simple data model shown in Figure 93.
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E Chart = Transactions E= Periods

[ Account Number F] Date ] Transaction Date
[ Account Name [ Account Number [ Fiscal Quarter
[ Amount [ Fiscal Year

Figure 93 - Sample Data Model for CUBEVALUE Formula

Next, consider the following formula based on a CUBEVALUE function entered in a cell in the
workbook where the data model shown in Figure 93 resides.

=CUBEVALUE("ThisWorkbookDataModel",$A$3,$A6,B$4)
Further, suppose the following entries were in the referenced cells in the formula.

e A3 contained the phrase “Sum of Amount.”
e A6 contained the phrase “Accounting Fees.”
e B4 contained “2019.”

Given those assumptions, the CUBEVALUE formula would return the Sum of the Amount field
from the data model for all transactions in the data model when the account was “Accounting
Fees” and the year was “2019.” In other words, in this illustration, the CUBEVALUE-based formula
acts much like a more traditional SUMIFS function in Excel with one glaring difference — it can
access the potentially large volume of data stored in the data model!

Making CUBE Functions Easier to Create

CUBE formulas will intimidate many Excel users because they can quickly become rather complex.
Fortunately, there is an uncomplicated way to create your formulas based on CUBE functions
without losing any of the formula's valuable traits. This technique involves three simple steps.

1. Create a data model that contains the data you need to summarize.
2. Create a PivotTable from the data model.
3. Convert the PivotTable to formulas.

To illustrate, consider the data shown in Figure 94. In this example, a PivotTable created from a
data model exists in the workbook. Once the PivotTable is in place, you could choose PivotTable
Analyze, OLAP Tools, Convert to Formula. Upon doing so, Excel will convert the PivotTable to a
series of CUBE formulas, as shown in the lower portion of the graphic. After Excel creates these
formulas, you can drag and drop the results' cells to various locations to achieve your desired
report format. Importantly, regardless of how you rearrange the results, the formulas maintain
their connection to the data model so that your reports will update as the data changes.
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10 |Equipment Rental 75951.79 61039.25 136991.04
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14 | Office Supplies and Expense 64640.25 72858.92 137499.17

Figure 94 - Converting a PivotTable to a Series of CUBE Formulas

At this point, many would rightfully ask: Why go to the trouble of creating CUBE formulas to do
what PivotTables constructed from data models already do automatically? It's a fair question.
The most obvious use case associated with CUBE formulas is the flexibility to create or move
them to any location you might desire in the workbook. Ordinarily, PivotTables’ structures are
somewhat rigid; you cannot simply click and drag cells within a PivotTable to cells outside the
PivotTable to meet your reporting needs. For example, you cannot necessarily rearrange a
PivotTable so that the summarizations align with a predefined form such as a tax return.
However, you can create CUBE formulas to summarize data from your data model in any cell(s)
in a workbook. With these formulas, your reporting is not limited by a PivotTable’s structure
because you can place your CUBE formulas anywhere you desire in the workbook. These traits
yield unparalleled power to summarize and analyze your data while simultaneously achieving the
formatting demands you may be facing.

You can learn more about the seven CUBE functions at https://k2e.fyi/cubefunctions.
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Slicer and Timeline Filters for Improved Chapter
End-User Experiences 6

In addition to the industrial-strength features discussed so far, other tools support Next
Generation Excel reporting. Slicers and Timelines, two easy-to-use tools that simplify and
strengthen the process of filtering PivotTables, are chief among these. In this chapter, you will
learn how to create and use these tools to improve end-user experiences when creating Excel-
based reports.

Learning Objectives
Upon completing this chapter, you should be able to:

e Create and utilize Slicer filters on PivotTables and PivotCharts;
e Construct Timeline filters and apply them to PivotTables and PivotCharts; and
e Link Slicers and Timelines to multiple PivotTables and PivotCharts.

Easy (and Advanced) Filtering with Slicers and Timelines

Microsoft added Slicers to Excel in 2010 and Timelines to Excel in 2013. Both these tools provide
graphical options for filtering PivotTables and PivotCharts. Specifically, you can use Slicers to filter
your PivotTable-based reports by any of the dimensions in the data model. Additionally, you can
use Timelines to filter these same reports based on date-oriented data in the data model.*!

Adding and Working with Slicers

To add a Slicer to a PivotTable or PivotChart, choose Insert Slicer from the PivotTable Analyze
tab of the Ribbon to open the Insert Slicers dialog shown in Figure 95. Then, check the box next
to each field you want to include as a Slicer filter. Finally, click OK to select the fields you want to
use to filter your PivotTable. Excel then adds each field as a Slicer and the Slicer to your
PivotTable.

11 presently, the use of Timelines remains limited to PivotTables and PivotCharts. However, you can use Slicers to filter not
only PivotTables and PivotCharts but also to filter data in Tables.
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Figure 95 - Insert Slicers Dialog Box

Once added to the PivotTable, you can use the Slicer to click on the items you want to see in your
PivotTable. You can also reposition the Slicer by clicking and dragging it to your desired location.
Importantly, you can click on the Slicer and access the Ribbon’s Slicer tab to change a Slicer’s
appearance, as shown in Figure 96. Further, you can add multiple Slicers to a given PivotTable to
accommodate more advanced filtering needs.

File Home Print Insert Page Layout Formulas Data Review View Power Pivot I Slicerl 1 Share I Comments
: - oy [ — —— —— = Columns: 1 = a
Slicer Caption: %w = =] == == === == = 9]] olumns “ | [Height: [3.02
Account Nam Report == == == == =5 === M Height: 0.33"
lepo = = == — | === = s . a7
Slicer Settings | Connections *| [ Selection Pane 3 width: 255" S
Slicer Slicer Styles Arrange Buttons Size (]

Figure 96 - Accessing the Slicer tab of the Ribbon
Adding and Working with Timelines

Timelines work almost identically to Slicers, except they use a click-and-drag approach to filtering
data based on dates. First, click Insert Timeline from the Ribbon’s PivotTable Analyze tab to add
a timeline. Next, choose the date-oriented field(s) to serve as the basis for your Timeline and click
OK, as shown in Figure 97, to complete the process of adding the Timeline.
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Figure 97 - Insert Timelines Dialog Box

After adding the Timeline, you can click and drag horizontally on its’ edges to filter the data in
your PivotTable based on dates, as shown in Figure 98.
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Figure 98 - Using a Timeline to Filter by Date

You can also change the interval by which the Timeline filters data. For example, clicking
“Months” in the upper right corner of the Timeline allows you to choose Years, Quarters, Months,
or Days as the reporting interval.

Advanced Functionality Associated with Slicers and Timelines

Although some users already incorporate Slicers and Timelines into their PivotTables and
PivotCharts, most have not yet realized the deeper functionality of these features. More
specifically, you can use a single Slicer or Timeline to filter multiple PivotTables or PivotCharts in
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the same workbook simultaneously. This functionality exists when PivotTables and PivotCharts
use the same data source, which is known as the PivotCache.

To illustrate how to take advantage of this feature, suppose you have a workbook containing
three PivotTables, and all three PivotTables draw data from the same Pivot Cache. Further,
assume that you named the PivotTables in the workbook Summary, Salesperson, and Product
and created a Slicer for the Summary PivotTable. To configure the Slicer to filter the other
PivotTables to the same set of criteria, right-click on the Slicer. Next, choose Report Connections.
Then, check the boxes in the Report Connections dialog box for each PivotTable you want the
Slicer to affect. Finally, click OK to complete the configuration. Whenever you use the Slicer, it
will filter the data in all the PivotTables to which it is connected. Figure 99 illustrates this process.

4 Cut
(™ Copy

ﬁ:'l Paste Options:

s
D\-ﬂ Refresh
2] SotAtez

Z] sotZtoa

o
Sort Data Source Ordler Report Connections (Account Name) ? >

8% Clear Filter from "Account Name Select PivotTable and PivotChart reports to connect to this filter

Name Sheet
Summary Sheeti

Salesperson Sheet2

Y= Multi-Select "Account Name"

F@ Report Connections...

#. Remoye "Account Name"
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P2 Edit Alt Text...
ID Size and Properties...

Slicer Settings...

Figure 99 - Using a Single Slicer to Filter Multiple PivotTables

The process for controlling multiple PivotTables or PivotCharts from a single Timeline is virtually
identical. Begin by adding a Timeline to a PivotTable or PivotChart with other PivotTables or
PivotCharts using the same PivotCache. Then, use the abovementioned technique to connect the
Timeline to the additional PivotTables or PivotCharts.
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It is important to note that this technique does more than provide convenience. It also helps you
ensure that all related PivotTables and PivotCharts filter to the same set of criteria. To illustrate,
suppose you have ten PivotTables in a workbook, and all ten use the same Pivot Cache. Without
Slicers and Timelines, you must apply filters manually to all ten PivotTables. If you accidentally
established a filter on one of the reports inconsistent with the other nine, you have incomparable
datain the ten reporting objects. Of course, this could lead to potentially compromised decisions.
However, this “one filter/many reports” approach reduces the likelihood of working with
incomparable data. Further, you will gain time in your day because applying one filter across ten
reports will undoubtedly be faster than applying ten filters.

Regarding Slicers and Timelines, are you now inclined to add them to your
PivotTables and PivotCharts? Do you envision connecting multiple PivotTables
and PivotCharts to a single Slicer or Timeline?
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