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Introduction

This book will challenge you to think differently about Excel. It will challenge you to think outside the cell. 
Most of us are not used to thinking differently about Excel. We’re used to viewing Excel as a  

one-dimensional platform with a fixed set of capabilities. This myopic view has caused us to build 
dashboards and models, a not-so-small-number of which are perceived as being slow and clunky. Some 
have even accepted “slow and clunky” as the compromise to building dashboards in Excel. But it doesn’t 
have to be this way. You can create intuitive, interactive data and analytics applications in Excel without 
sacrificing speed and utility, if you know how. 

This book will teach you how. But it won’t happen through a series of clicks or rote memorization. 
Indeed, memorizing everything in this book will likely not help you. To master the techniques in this 
book, you must learn to think creatively and differently. You must be willing and perhaps even courageous 
to challenge Excel’s perceived limitations. You must be able to extend focused examples into your own 
work, adapting them to new scenarios and different problems. Luckily, as an analyst and professional, you 
likely already have the creative gene to get the job done. This book will show you how to apply it to Excel 
dashboards and development. 

What to Expect
Here’s what you should know. This is an intermediate to advanced-level book. We assume you are not a novice 
to Excel formulas and have some degree of experience with Visual Basic for Applications programming, even 
if it’s just the macro recorder. If you are open to learning new things, this book will teach you. Remember, the 
most important skill is being able to think about problems differently. Chances are you already do. 

This book will not help you pick the correct metrics for your dashboards, but it will help you present 
them in the best way possible. This is not a book dedicated to pivot tables, VBA, or formulas but rather to 
how you can use them appropriately, and sometimes counterintuitively, to create engaging and meaningful 
analytical tools. 

Much of this book will focus on reverse engineering complete designs. There are many reasons we 
chose to present examples in this way. For one, we want to establish the use of reusable components. 
We’ll go into reusable components later in the book, but for now, you can understand them as collections 
of formulas, charts, form controls, and other Excel features that allow you to repeat and implement similar 
design patterns across different scenarios and applications. By reverse engineering completed work, you’ll 
see that most applications in Excel share very similar constructions that are easy to build and ready to be 
reused in different products. 

More important, however, is that real life rarely allows you to start from scratch. More often than not, 
you look to the work of others for both guidance and inspiration. Perhaps you are taking over a dashboard 
designed by your predecessor. Or, maybe you’re adapting the solution you found on an Excel forum after 
an Internet search. Whatever the reasons, being a good developer requires that you know how to read, 
understand, apply, and adapt the work of others. How to take a small concept and apply its lessons across a 
range of other scenarios is a skill worth developing in its own right, and to the extent possible, this book will 
challenge you to do just that. It’s not enough to be good at Excel development; you must learn to think like a 
developer. This is how Excel can transcend its unfounded reputation.
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■ Introduction

How This Book Is Laid Out
This book is split into five parts. 

Part I, “Dashboards and Data Visualization”

Part II, “Excel Dashboard Design Tools and Concepts”

Part III, “Formulas, Controls, and Charts”

Part IV, “From User Interface to Presentation”

Part V, “Data Models, PowerPivot, and Power Query”

Part I introduces what it takes to make an awesome Excel application: good development practices, 
good data visualization principles, and thinking outside the cell. “Thinking outside the cell” refers to when 
and how you can use Excel differently. We also review dashboards, explaining how some are successful and 
why many are not. Finally, we cover data visualization principles so you can understand the best ways to 
present your data on your dashboards and decision support systems. 

Part II explains what’s required for to build and design a dashboard in Excel. Specifically, we’ll focus on 
what to do and what not to do, while applying the data visualization principles outlined in Part I. Moreover, 
we’ll walk you through how this book uses VBA and formulas differently than you might be used to. Part II is 
filled with new ways to use Excel features you might already be familiar with, such as form controls and shapes. 

Part III will investigate a Gantt chart dashboard used for workforce planning. This part will apply much 
of what was presented in Part II to implement a fully functional dashboard system with visual and interactive 
elements. 

Part IV will investigate how to build a decision support system used to investigate different healthcare 
systems across different countries. The chapters in this part will go through taking in user input, storing the 
input in a back-end database, and displaying the final results to the user. This part also introduces some 
easily implemented analytics techniques from the field of management science. 

Part V was written by Purnachandra, a.k.a. Chandoo, and he shows how many of Excel’s new features 
can help build dashboards similar to those presented in the first four parts. These features include data 
models, slicers, and PowerPivot and Power Query. These new features make up the new Microsoft Power 
Business Intelligence platform.

Above all, this book will focus on thinking creatively. It will focus on showing you how to hone your skills 
as an analyst to use Excel to create work that will astound your boss and colleagues. Most of all, this book 
is about helping you take your Excel skills to the next level. This book is a journey, and you’re just at the 
beginning. The road ahead is long, and the challenges are formidable but well within your grasp if you 
keep at it. 

Good luck on your journey. I know it will be a good one. 

—Jordan Goldmeier
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Dashboards and Data 
Visualization

Chapter 1. Introduction to Dashboard and Decision Support Development

Chapter 2. A Critical View of Information Visualization

Chapter 3. The Principles of Data Visualization in Microsoft Excel

Chapter 4. The Excel Data Presentation Library
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Chapter 1

Introduction to Dashboard and 
Decision Support Development

Microsoft Excel has proved itself to be a powerful development platform, and the need for material on 
advanced Excel development has never been greater. In recent years, however, few books have afforded 
developers the instruction and depth required to create advanced Excel applications. Two titles in particular, 
Professional Excel Development by Bullen, Bovey, and Green and Excel Dashboard and Reports for Dummies 
by Michael Alexander, have given serious focus to these subjects; yet a dearth of quality material still 
remains. Where printed material has failed to fill this gap, thriving communities and blogs have spawned on 
the Internet over the last few years devoted to Excel development. Naturally, the last few years have also seen 
growing interest in data visualization, business intelligence, and data analytics.

The Data Problem
We are so immersed in data that it’s hard to make sense of it all. So far, our solution has been to rely on products 
and people who purportedly transform this data into something we can digest; vendors, smartphones, 
computers, and even the news media slice and dice this information to make it palatable for us to consume. 
But even these devices and people can, and often do, fail to deliver; the institutions we’ve entrusted for 
guidance through this mess have not always had our interests in mind. Where we should have met their work 
with skepticism, they have imbued in us a false sense of security. Intentional or not, they have led us astray.

Thus, we exist at an important and exciting time for professional Excel developers. With knowledge of 
Microsoft Excel spreadsheets, formulas and Visual Basic for Applications, and the desire to learn, developers 
can create powerful data and visualization platforms that rival the work performed by vendors. In other 
words, with the right tools—and the right mind-set—we can take control of our data. We can take the power 
back from the vendors.

However, the desire for more data visualization and analytics and the ability to create these products 
in Excel has not always translated into better products, especially in the last few years. Data visualization is 
often misunderstood by the vendors that sell it. This misunderstanding has crept its way into Excel. Some 
vendors and even Excel blogs sell products or instruct users on how to create fancy but useless widgets that 
sparkle with metallic finishes in three dimensions. But all that glitters is not gold. Just because we can add 
these things to our Excel spreadsheets does not mean we should.

At its core, the problem stems from a lack of clarity. At every turn we are confounded by information. 
When products and research fail to make us smarter, they add to our confusion. If we are to see clearly 
through the data storm, we must stick to what we know—what the research tells us is true. This book will not 
teach you how to make the newest flashy gadgets; instead, it will teach you established principles based on 
proven research. We will continue down the path so rarely taken by vendors: the path of research and best 
practices. Think of it as an adventure.
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Enter Excel: The Most Dangerous Program in the World

No, really, it’s possible that Microsoft’s Excel is the most dangerous software on the planet.

—Tim Worstall in Forbes Magazine

Worstall is referring to JPMorgan’s use of Microsoft Excel and its potential contribution to the global 
recession that began in 2008. The story is a familiar one. JPMorgan, one of the big banks, required a new 
way for their chief investment officer to model the risk associated with their portfolio of collateralized debt 
obligations (CDOs) . CDOs, as you might recall, are those complex financial instruments that are comprised 
of a bundle of mortgages used to speculate and manage the risk for default. In the end, many homeowners 
eventually defaulted on their mortgages. Yet, JPMorgan’s model had not captured this at all. According to an 
internal report by JPMorgan, their model contained an error that “likely had the effect of muting volatility by 
a factor of two and of lowering the VaR [value at risk].”

What had happened? How could one of the biggest banks employ a model that was so absent from 
reality? According to the report, their model was “operated through a series of Excel spreadsheets, which had 
to be completed manually, by a process of copying and pasting data from one spreadsheet to another.”  
The error was generated when “After subtracting the old rate from the new rate, the spreadsheet divided by 
their sum instead of their average, as the modeler had intended.”

Worstall, like many others, blames Excel. It’s too insecure, and there’s no audit trail, he contends. 
Its flexibility is its greatest strength and Achilles heel. His argument isn’t a new one, of course. Without 
proper internal governance and procedures regarding archiving, getting lost in a nightmare of error-ridden 
spreadsheets and mixed-up versions is a real possibility.

But is that really what happened in the case of JPMorgan? Are more audit controls needed? I’m not so sure.

Not Realizing How Far Spreadsheets Have Come
Many organizations still operate with the mind-set that Excel is an incredibly hard tool to use. Early versions 
of Excel may have required manual updates, but these days Excel provides a lot of efficient and easy ways 
to pull in information. As well, what reason was there to maintain many different spreadsheets? Why did 
they require someone to copy and paste the information with every update to back-end data? Macros easily 
streamline these rote activities.

It’s troubling then to think a large financial institutional such as JPMorgan didn’t choose to use all the 
capabilities available in Excel. Instead, they tended to use it in a very antiquated way. But more than that, I 
submit that when you don’t take advantage of the features that exist to address your needs, not only are you 
using Excel inefficiently, you’re using it incorrectly—and dangerously.

One of the main reasons I still see organizations operate with the mind-set that they need to maintain 
many different spreadsheets with manual updates is because they want a historical imprint of every piece 
of information for every step in the process. These files become the historical records, or in other words, 
the audit trail of changes. According to their internal report, JPMorgan knew that operating with several 
spreadsheets was foolhardy. But for many organizations—and quite possibly for JPMorgan—operating 
with several spreadsheets can give the appearance of having a trail of changes. JPMorgan knew they had to 
automate the model’s process but never did. Where was the urgency?

Are more audit controls to track every change really the solution? It would have certainly helped. But I 
don’t think it addresses the problem in full.
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Garbage In, Gospel Out
Another major contributing factor was that nobody seemed interested in validating the numbers the model 
was spitting out. Even when their numbers seemed different from that of the other banks, JPMorgan failed 
to properly validate the model to verify its calculations were correct. Why? One reason might be because 
JPMorgan liked the numbers coming out of the model.

This is a common problem in my experience. We’re less likely to double-check results that seem 
viscerally desirable. Often these results take the form of these three cases:

•	 When the models provide information that appears consistent with everyone else’s 
numbers, we may meet the numbers with less skepticism.

•	 When our models provide information that is counterintuitive, we may again be less 
skeptical because we think we might have found a counterintuitive response.

•	 When our models seem to average information together, giving us a grand bargain 
between one or more competing ideas, we may think we have results that everyone 
should like.

Part of the problem is how we view models. If a lot of money and research goes into developing a model, 
we’re less likely to turn our backs on all of the work we’ve performed even when we suspect there are issues. 
We might think we can save it, if only we had more time and resources. However, some work is just not 
usable when we realize it’s wrong. We can try to ignore its results, but it’s hard to ignore results even when we 
know they’re bad. Think of it as an incorrect entry on a crossword puzzle written in ink: even when we want 
to ignore it, we often forget that the entry is wrong. Bad models affect our ability to judge in the same way.

When our model delivers results that are incorrect, however seemingly truthful, the model can be 
described as being “garbage in, garbage out.” When management believes the results no matter what, we 
might describe management’s behavior as “garbage in, gospel out.”

■■ Remember T hink outside the cell. Excel is a great tool. I love it. But it can’t do everything—and we 
shouldn’t force it to do what we want to verify our own biases.

How Excel Fits In
The unfortunate reality is that Excel cannot make decisions for us. We cannot use it like a crystal ball to gaze 
for the truth into the future. We cannot pretend that disparate and conflicting information might form a real 
fluent idea as if we were reading tea leaves in high resolution. In fact, no program, no mechanism, and no 
promise however earnest can do this for us.

We should start by knowing what Excel can and cannot do for us. If we use Excel correctly, we can bring 
important decision-making insight to our management. If we try to turn it into something it’s not, we might 
mistakenly misunderstand or even waste its potential. At best, if we misuse our tools, we make a mistake that 
is well understood and correct it immediately; at worse, we follow down a path of bad results unaware that 
they are bad.
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What Excel Is Good For
There are several good reasons why Excel might be useful for our project. Among other reasons, Excel is

•	 A no-nonsense commercial-off-the-shelf (COTS) solution

•	 Flexible and customizable for our needs

•	 Inexpensive-ish

•	 Familiar to many in the industry

•	 A good return on investment

•	 Mostly backward compatibility

A Commercial-Off-the-Shelf Solution
Commercial-off-the-shelf (COTS) software is a common term among consumers of software and 
information systems. In particular, the U.S. federal government holds a special designation for COTS 
software packages. The reason COTS solutions are preferred is their name: they’re “off the shelf.” By that, we 
mean that COTS products are essentially ready for us to use as if we purchased them off the shelf at a retailer. 
Most COTS products have some assembly required, but they represent a piece of software that doesn’t 
require a significant undertaking and investment into infrastructure to implement, train users, and maintain 
operations.

And this is where Excel really brings the advantage. There are many data visualization packages 
out there, and many of them require a certain amount of data architecture or “business intelligence” to 
implement. Excel doesn’t require any of these technologies to begin building dashboards and powerful data 
visualizations.

Flexible and Customizable
Even though we can characterize Excel as an off-the-shelf solution, it still brings a strong amount of 
flexibility and customizability. By flexible, I mean that Excel gives you many options in which you present 
and visualize your data and analysis. By customizable, I mean that you are able to do things to your 
spreadsheet to make it indiscernible from a regular piece of software. For example, you can protect certain 
cells from user input. You can even remove the tab banner at the top of the screen when you send out 
your dashboard. These things allow you to essentially modify the user experience from looking at an Excel 
spreadsheet to looking at a dashboard.

Familiarity and Ubiquity
Excel is ubiquitous. Currently, Microsoft Excel is the most widely used spreadsheet platform across the 
world. With familiarity comes less training. Because Excel is so widely used in industry, chances are your 
customers don’t need intense training to just pick up your work and use it right away. As well, your Excel 
solutions should work on any computer that also has Excel because the solutions are hardware independent 
(to a certain extent—there are notable limitations, and we’ll talk about how to overcome some of them 
later in the book). Finally, because many users are often behind—that is, they are using versions of Excel 
older than the most recent one available—Microsoft, as a general rule, makes worksheets fairly backward 
compatible. Even if you develop in a new version, chances are most if not all of the functionality will work in 
the most recent previous version.
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Inexpensive-ish
I say “ish” because Excel isn’t incredibly cheap, especially as you move into the more expensive versions of 
Office, such as Professional and Professional Plus. As of this writing, the latest version of Excel, Excel 2013, was 
selling for $499 for the Professional Plus edition. That said, $499 is still a cheaper license than many of the full-
blown data visualization packages. But chances are, you don’t have to worry about buying Excel new at your 
local office store. You probably purchased a computer that came with a Microsoft Office Professional license—
or, your company already has some license agreement with Microsoft. Whether it came with your equipment, 
it was purchased on your behalf, or you had to purchase it for yourself (or for your business), the purchase 
represents a small fixed cost to you and essentially no additional charge to carry over to your customer.

Quick Turnaround Time
In my experience, Excel solutions just don’t take as long as other software solutions. On the front end, you 
can add and modify the format with ease and without code. As well, the coding language behind the scenes, 
Visual Basic for Applications (VBA), provides a high-level ability to modify the spreadsheet on the fly without 
tons of coding.

SPREADSHEETS AS PROGRAMMING

Many of us don’t think of developing a dashboard in Excel as developing software or programming, 
even when we employ VBA. However, recent research suggests that a spreadsheet is a form of 
software programming, albeit in a less rigid environment. In Quality Control in Spreadsheets: A Software 
Engineering-Based Approach to Spreadsheet Development, the authors write the following:

The process of formula construction in spreadsheets is basically a form of computer programming.1

A Good Return on Investment
This should be a no-brainer at this point. When we consider all of the advantages discussed earlier, it’s not hard to 
see why Excel could provide a much better return on investment than a big, expensive data visualization package. 
But the proof is in the pudding: managers will see the good work you do and see how much they’ve paid for it.

What Excel Isn’t Good For
There are lots of things Excel cannot do (and should not be expected to do). Excel should not be used in the 
following ways:

•	 As a full-fledged database

•	 For enterprise-level reporting

•	 For replacing a full software package

•	 For predicting the future

In the next sections, I’ll review cases in which Excel is not the best tool for the job.

1Rajalingham, Kamalasen, David Chadwick, Brian Knight, and Dilwyn Edwards. “Quality control in spreadsheets: a 
software engineering-based approach to spreadsheet development.” In System Sciences, 2000. Proceedings of the 33rd 
Annual Hawaii International Conference, pp. 10. IEEE, 2000.


