Dashboards
for Excel

Deliver Critical Information
and Insight at the Speed of a Click

Jordan Goldmeier
Purnachandra Duggirala

Apress’




Dashboards for Excel

Jordan Goldmeier
Purnachandra Duggirala

ApPress’



Dashboards for Excel
Copyright © 2015 by Jordan Goldmeier and Purnachandra Duggirala

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed. Exempted from this legal reservation are brief excerpts in connection with
reviews or scholarly analysis or material supplied specifically for the purpose of being entered and executed
on a computer system, for exclusive use by the purchaser of the work. Duplication of this publication or
parts thereof is permitted only under the provisions of the Copyright Law of the Publisher’s location, in its
current version, and permission for use must always be obtained from Springer. Permissions for use may be
obtained through RightsLink at the Copyright Clearance Center. Violations are liable to prosecution under
the respective Copyright Law.

ISBN-13 (pbk): 978-1-4302-4944-3
ISBN-13 (electronic): 978-1-4302-4945-0

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

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

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

Managing Director: Welmoed Spahr

Lead Editor: James DeWolf

Development Editor: Chris Nelson

Technical Reviewer: Fabio Claudio Ferracchiati

Editorial Board: Steve Anglin, Mark Beckner, Gary Cornell, Louise Corrigan, Jim DeWolf,
Jonathan Gennick, Jonathan Hassell, Robert Hutchinson, Michelle Lowman, James Markham,
Susan McDermott, Matthew Moodie, Jeffrey Pepper, Douglas Pundick, Ben Renow-Clarke,
Gwenan Spearing, Matt Wade, Steve Weiss

Coordinating Editor: Melissa Maldonado

Copy Editor: Kim Wimpsett

Compositor: SPi Global

Indexer: SPi Global

Artist: SPi Global

Distributed to the book trade worldwide by Springer Science+Business Media New York,

233 Spring Street, 6th Floor, New York, NY 10013. Phone 1-800-SPRINGER, fax (201) 348-4505, e-mail
orders-ny@springer-sbm.com, or visit waw.springeronline.com. Apress Media, LLC is a California LLC
and the sole member (owner) is Springer Science + Business Media Finance Inc (SSBM Finance Inc).
SSBM Finance Inc is a Delaware corporation.

For information on translations, please e-mail rights@apress.com, or visit waw.apress.com.

Apress and friends of ED books may be purchased in bulk for academic, corporate, or promotional use.
eBook versions and licenses are also available for most titles. For more information, reference our Special
Bulk Sales-eBook Licensing web page at waw.apress.com/bulk-sales.

Any source code or other supplementary materials referenced by the author in this text is available to
readers at www.apress.com. For detailed information about how to locate your book’s source code, go to
Www.apress.com/source-code/.


http://orders-ny@springer-sbm.com
www.springeronline.com
http://rights@apress.com
www.apress.com
www.apress.com/bulk-sales
www.apress.com
www.apress.com/source-code/

For Katherine.

—Jordan

To Jyosthna, of course.

—Purnachandra



Contents at a Glance

About the Authors........ccmmmmmmme s ———————————— XXi
About the Technical REVIEWEY .........sccssssssssssssssmsssssssssssssmssssssssssssssssssssnsssassnsnsnnns Xxiii
Acknowledgments........cccccuuissnmmsmnmmmmmmsssssssssssnnmmmessssssssssnnnsseesssssssssnsnnnnessssssssnnnnnns XXV
INtroduCtion .....ccuiiemmmissnnmsssnnmsssnnmsssnnssssnnnsssannsssnnnsssnnnsssannsssannesssnnssssnnnsssnnnsssnnnssnns Xxvii
Part I: Dashboards and Data Visualization .............cccouvmemniensnssansnnnes 1
Chapter 1: Introduction to Dashboard and Decision Support Development ......... 3
Chapter 2: A Critical View of Information Visualization ............cccusssseeeennnnnnnsssnns 19
Chapter 3: The Principles of Data Visualization in Microsoft Excel............cccuuunes 35
Chapter 4: The Excel Data Presentation Library........cccccuseemmnnssssnnsnnsssssssssssssnnns 55
Part II: Excel Dashboard Design Tools and Concepts........ccccurrrresssns 79
Chapter 5: Getting Started: Thinking Outside the Cell.........ccccccevriinnnneeennnnnninssne. 81
Chapter 6: Visual Basic for Applications for Excel, a Refresher..........ccccussunnnnns 111
Chapter 7: Avoiding Common Pitfalls in Development and Design .........c.oceeene 131
Chapter 8: The Elements of Good Excel Dashhoards and Decision
17070 T4T g B3 (] 1L 155
Part Ill: Formulas, Controls, and Charts ..........cccccmmmmmmmnnnnsnssssssssnnes 177
Chapter 9: Introducing Formula Concepts.......cccvmnsmmnmmssssnnnsssssssssssssssnssssssssnnnss 179
Chapter 10: Advanced Formula Concepts .......ccccunemmmmmssssnnnmsssssssssssssssnssssssnnnns 199
Chapter 11: Metrics: Performance and Context .........ooccemmmmmmrrnnssssssssssnnsssessssnns 217
Chapter 12: Charts with Heart (or, How to Avoid a Chart Attack)........ccccussueennns 227



CONTENTS AT A GLANCE

Chapter 13: Creating an Interactive Gantt Chart Dashboard ..........ccccunrninannnns 253
Chapter 14: An Interactive Gantt Chart Dashboard, Data Visualization............. 273
Chapter 15: An Interactive Gantt Chart Dashboard, Data Details on Demand......... 295

Part IV: From User Interface to Presentation..........ccceerreeensnrnnnssnnnns 317

Chapter 16: Working with Form Controls ........ccccceuermmssssssssssnnnnssssssssssssssssssssssnns 319
Chapter 17: Getting Input from USEerS .......ccurmmmmmsssssmmssssssnmmssssssssssssssssssssssnnns 349
Chapter 18: Storage Patterns for User Input ..........cccciviieemnmnnnsennnnnsssssnsnsannn 369
Chapter 19: Building for Sensitivity AnalysisS.......ccccummmmmmmmmmmmmmmsssssssssssnssseesssnns 393
Chapter 20: Perfecting the Presentation ..........ccccuvvmnmnnnssnnnnnssssnnnmsssssnsnssssnnns 423

Part V: Data Models, PowerPivot, and Power Query .......ccussssssssnnnss 449

Chapter 21: Data Model Capabilities of Excel 2013...........ccccnneemnmnssssnnnssssssnnns 451
Chapter 22: Advanced Modeling with Slicers, Filters, and Pivot Tables............ 465
Chapter 23: Introduction to Power QUery .......ccccourmsmmmssssssssnsssssssssssssssssssssssssnns 483
Chapter 24: Introduction to PowerPivot ..........ccccccvnnnnssesssnmnnnnnsssssssssssnssesnnes 515
INAX ciiiiiiirnnnnnennnnrrssssssssnsnsn s s r e r s annnnn e e e e e a s s s nnRR R R R R R R AR RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRESS 535

vi



Contents

AhoUt the AUTNOLS.......coueeeiirreeeirrnneaerrsens s nss e a s nna s annnas s nnnnnsssnnnnnsnsnnnnnnns XXi
About the Technical REVIEWET .........courmrrrmmmmmssssssssmmssssssssssssssssssssssssssssssssnsssnsnnnsssss XX
AcknowledgmeENnts.......cccerrmsssssssmssnmsmmssssssssssssnssssssssssssssnsnnnssssssssssssnnnnnnssssssssssnnnnnns XXV

LT T ] XXVii

Part I: Dashboards and Data Visualization.........ccecccvemreeessssesssssnsnssnens 1

Chapter 1: Introduction to Dashboard and Decision Support Development.......... 3
The Data Problem.........ccenii s 3
Enter Excel: The Most Dangerous Program in the World...........ccocoevcrcrcrcsceecesceecenen 4
Not Realizing How Far Spreadsheets Have COME ... sessssssssessssssens 4
Garbage In, GOSPEI QUL ...t e e s e e b e e e e e e e e n s 5
HOW EXCEI FitS IN ..o 5
What EXCeI IS GOOT FOF........cciceeeirerini et 6
A Commercial-0ff-the-Shelf SOIUtioN. ... —————— 6
Flexible and CuSIOMIZADIE...........coverieririncr s 6
Familiarity and UDIQUILY........coueureeeeeeecer e s 6
INEXPENSIVE=ISI ... e e p e e n s 7
QUICK TUFNAIOUND TIME.....cuererecucusssesesssssesesesssssese s sss s ss s sss s s bbb b s e s s 7
A Good Return on INVESTMENL ..o 7
What EXCel 1SN’t GO0 FOF .......cceiiriririiiiiis s 7
A Full-Fledged Database ... 8
Enterprise-Level REPOITING......ccccverererrereerereerererer e res e ssesesaesesaesassessesessesesassassesassessesesssssssessssesassessssnaes 8
A FUll SOftWAre PACKAQE......ceerereererereerereerererereressersesessesessesessessssessesessesssssssssessssessssesssnssssssssesassesssnenes 8
Predicting the FULUIE ..ottt s s re e sas e e e sae e aesesae e s e sae e sae e sae e s e nae e saenenans 8

vii



CONTENTS

Buzzword Bingo: Dashboards, Reports, Data Visualization, and Others............cccceueu...e. 9
DASHDOAITS. ......coeeereeeeresree e s e e e e e Re e e A e Re e e R e e e e R e e e e Re e s 9
DeCiSion SUPPOIT SYSTEMS.......cvcceieireecrerr e enr s 10

The Excel Development THIECTA ......cccvvevierrerier s s rsse s sse e ssne s ssse s sssesssssnesaes 10
GOOd ViSUAIIZAtION PraClICES. .....cocoeeeeeeeeesesesee e e 11
GOOd DEVEIOPMENT PraCtiCeS......eovererererererrerersererererersssessesessssessessssessssessesesssssssessssessssessesesssnessssansens 12
ThIinKing OULSIAE the Cell.......ceeeeererererereerere e rer s s rae e sae e sae e s e sas e sae e sae e saesesaesassesaesesaeesaenenans 15

AVaIIaDIE RESOUICES .......coeeiererireissssees s s 16

The LaSt WOKd.........ccooieercereee e 17

Chapter 2: A Critical View of Information Visualization ............cccoosveemmmnnrnrcssssnns 19

Understanding the ProbIEM..........cccoiveiniiennresinese e 19

Of Pilots and Metaphors........cocccerererercrere e sas s s snssassassassassnssnes 20

A Metaphor Too Far: Driving Down the Information Superhighway.........cccccevvvrercnrnnne 22

A Brief History of Dashboards and Information Visualization.............c.ccoeeeviernserenennenn 23

A Quick Summary Before Taking a Critical LOOK ...........cccceverervernseresnnsesesese s sensenns 24

Dashboards by Example: U.S. Patent and Trademark OffiCe .........cccccrveervrncncrncenieninnns 24
L0 LI C 1T Lo OO 26
So Many Metrics, So Little WOrking MEmOIY ..o e ssssessssessesesnes 27
L (TR T O Lo T T T o O 28

Visualizations That Look Cool but Just Don’t WOrk .........cccceeveerninennscnesssieses s 29
DAta JOUIN@IISI ...t e R e s e e e e s s e 3
Why These Examples Are IMpOrtant ...........oocooereccnnnesserses e sesnns 33

The LaSt WOId........ccicreiirinisi s s s s s 33

Chapter 3: The Principles of Data Visualization in Microsoft Excel...........ccceriinns 35

What Is Visual Perception and How Does It WOrk?.........cccccvvevvviecrcenneesiensesssesseesesssennns 35
Perception and the ViSUAI WOKIC ...........ccoeeeeerererererereressersesersesessesessessssessesessssssssssssessssessesessssssassansens 36
Our Bias Toward Forms: Perception and Gestalt PSYChol0ogy..........cccveevrrererererererenserensereeserseseraesenaens 36

viii



CONTENTS

The Preattentive Attributes of PErception .........c.cccvvrvrvrsrsscnssss s 46
ColOr ATFIDULES ..ot ———————————— 47
High-PrecCiSion JUAQING .......cceeerererererereseresersesersesessessssessesessssessessssessssessesesssssssessssesassessesessssesassansens 49
Lower Precision, but SHll USEfUl.........ccciiiiiiiiiisssnsssssssssss s ssssssssssssssssssssssssssssssssens 51

The LaSt WOKd.........ccooiircrree e sn e 53

Chapter 4: The Excel Data Presentation Library.........ccccuuseemmmnssssnnnmsssssssssssssssnns 55

TADIES ...t 95

Line and Bar Charts...........cuounnnnnss s 56

Scatter Charts ... ———————————— 60
Scatter Charts vS. LiNe ChaS ..o 61
COrrelation ANAIYSIS.......cceecereerererererereraserseserseseraesereras e saesessesessesessesassesaesesassesassessesassessesessenesaesanaens 64
Correlation Fit and COEffiCIENT ..o —————— 65
Linear Relationship and Using R2 COITECLIY .........ccceeerrrnerererrnsiesirsssssesesissse s se s s sessssssssessssssens 66

3T e € o] S S 67

SMAIl MURIDIES......coueeeeererre e sn s sa s e ne s nn s ne e 68

Charts NEVEK 10 USE........ccoueiererrriresesessesssesesse e sesesssssssesss s e sssssssssssssssssssssssssssssssnnens 69
Cylinders, Cones, and Pyramid ChaItS............ccoeeerererierersereeseresereresessssessesessesessesessessssessesessssesassanaens 69
Pig CRAMS ... —————— 71
0T T0 T 0 - T 72
Charts in the Third DIMENSION ..o ——————— 72
SUMACE CRANS .....ccvceiiiisciis bbb bbb bbb 74
Stacked Columns and Area Chars ..........cceiiirinn s 75
Radar CRArS.......coouiiiii i ————— 77

ThE LaSt WOrd.........cccviiricinniisss s s s s 78

ix



CONTENTS

Part II: Excel Dashboard Design Tools and Concepts.......cccccrrrresssnas 79

Chapter 5: Getting Started: Thinking Outside the Cell.............ccccsicmniiensssnnnnnns 81
House Hunters: EXCel EdItioN.........cccccoveernircnnccresresss s 82
The Purely VBA MELNOM ... e sn s s s nsnsns 83
The Semi-Code METNOM ... 86
The NO-Code MELhOU..........cccoreririrrrr e 95
£ 1o R 101
The Rollover Method ... 105
Rollover Method BaSIiCS .........cuvverereresisinisesisiisesisss s 107
Implementing the Rollover MEtho............ccorrcicccerr e 107
The Last WOKd.........ccooiececreiresese e 109
Chapter 6: Visual Basic for Applications for Excel, a Refresher..........ccccusssnnnnns 111
Making the Most of Your Coding EXPEriEnCe.........c.cvrerrrrerrenmsesessessessssesessessesessessssennes 111
Tell Excel: Stop ANNOYING ME! ..o 112
Make LoUd COMMENTS.......cccoeiereieereenesese e 113
Pick @ Readable FONt...........cccocccccee s 115
Start Using the Immediate Window, Immediately...........covveeernncescnnncscreseeer s 115
Opt fOr OptioN EXPICIE.......ccoeeerereeeerereecri e nn e 116
Naming CONVENTIONS ......ccccvververierierersesse s s s e e s e se s e s e se e s e s sns e s snssnssnssnssnssnsnnnns 117
Hungarian NOtation...........cecceerererererererereressersesereesessesesseres e sss e ssesessesesassassesassessssesassesassassesassesasnenes 117
“Loose” CamelCase NOTAtION ... 118
NAMEA RBANJES ... r e s e e e e s e e e e e e b e e e e e e e e e e e e e e e e e e e es 119
LS LT A0 =T R 119
REfErENCING .......ccecirerirer s r e s sn s n e nn e nn e nn e nnnn 121
Shorthand REfErENCES ..o 121
Worksheet ODJECT NAMES ...t 122
Procedures and MACIOS.........ccocuiiiiinc bbb bbb 122
Development Styles and PrinCIpIES........cccvcvvrvercersnser e 123

Strive to Store Your Commonly Used Procedures in Relevant Worksheet Tabs..........cccoceevevenenennene 123



CONTENTS

No More Using the ActiveSheet, ActiveCell, ActiveWorkbook, and Selection Objects..........cccceeervnee. 127
Render Unto Excel the Things That Are Excel’s and Unto VBA the Things That Require VBA.............. 128
ENcapsulating YOUr WOTK .......cociiiiienenene s sse s sessae s sasssssassassasssssssssssssssssssssssssssssssssnses 129
ThE LaSt WOrd.........ccoeiiirciii s 129
Chapter 7: Avoiding Common Pitfalls in Development and Design ........ccuceeeee 131
Calculation Pitfalls...........ccooerrninnis s 132
Volatile FUNCtions and ACHIONS..........c.covvrrrnnnnr s 132
Understanding Different FOrmula SPEEUS .........coereecrerercicrererceseressescse e 141
SPre@USNEET EFTOIS.......covieceecccir ettt e b st a et a e e n e e e eae s 144
0010 N o 1 LTRSS 147
COPY/PASEE IEIAtIONS........cceeeerrrreereresseeseressse e ssssssese e e e e esss e sa s sss e s sss e e s sse e e nnnsnsnannnes 148
Testing Properties Before Setting TReM .........cooveeceniccescsrre s 148
Bad NAMES.....co i ——————— 151
ThE LaSt WOrd.........ccoeiiiricie s 153
Chapter 8: The Elements of Good Excel Dashboards and Decision
17070 T0T g Y (] 1L 155
Types of DASNDOAIUS .........cccvververririerir e 155
RS (1 o [P SSTRSS 155
00T L0 g TSRS 156
ANAIYEICAL.......ceeeerereeesreree e se s a s n R e R e R e AR e e R e R e e R e e nnnrans 156
Decision SUPPOIt SYSIEMS ......cccvververierrirersrser s sn s sn e sassa e sn e saenens 156
SIMPIIfied LAYOUL........cceeeeeeeceeeee e sr e sn e n s 157
Information-Transformation-Presentation...........cocvnnnnnnn 159
Common Dashboard Problems...........cnnnms s 162
Too Much Formatting and EmbelliShment ... e e e s 162
TOO MANY TaADS ... e e e e e e e e e n e s 165
2T (o I U | SRS 167
NEedIeSS ProtECION.........covversismsisisisisisisisi s 171
Instructions and DoCUMENTALION.........covrrninnins s ————————————— 174
The LaSt WOrd.........ccceiiiicnisss s s 175

xi



CONTENTS

Part Ill: Formulas, Controls, and Charts ...........ccceevvnnsmssssssssssssssnnns 177

Chapter 9: Introducing Formula Concepts.......ccciummmmmmmssssnnnmsssssnsnsssssssnssssssnnnnss 179
FOrmula Help ...t s 179
F2 to See the Formula of @ Select Cell ... 179
F9 for On-Demand and Piecewise CalCulation .............cococverenenencnrnencneneneneneseseeseseese s 179
Evaluate FOrmula BUHTON ... 180
EXcel FOrmula CONCEPTS.....cuveverieerereererrss e ssssssesssesesssesssessessesssssessessesssssssassnsssas 181
00 T=T =Y 0] £ 0TI D o) 3 181
The RANQE OPEIALOL ()...ecveeererererrerserersererserersessssersesersessssessssersssessesssssssssessssessssesssssssessssessssessenssssssaes 182
THE UNION OPEIATOT (;)..veereererererrerserersererereressssersesersessssessssessssessesssssssssessssessssessssssssssssessssersensssesssaes 184
The INtersection OPEIALOr ()......ceeerererererererserseserseserseserserssersssessesersssessessssessssesssssssessssessssessenessessnaes 185
When to Use Conditional EXPressions ........ccccvcvcersensessssssssessesssssssssssssssssesssssssssssenses 187
Deceptively Simple Nested IF Statements..........cccovvvricrnicrncncsr e 187
CHOOSE WISEIY .....eeeeeeereseccsesisiceise e se s e s s e s e sb s ae e e e s ns e e snn e e nas 189
Why This Discussion IS IMPortant...........cccoinnnnnncsers e s sesseseenes 190
Introduction to Boolean CONCEPLS .......ccceeerererercre s snesn e e 190
CoONAENSING YOUF WOTK.........coceerereeceresreeesesssesesesss s sssss e e e sssssesesss s s sssssssssssssssssssssssssssssssssssasnns 193
The Legend Of XOR()=0N.......ccvreeererireereresseesesssesesesss s sesssss s sssssesesssssssssssssssssssssssssssssssssssssssans 193
Do We Really NEEU IF? .....cocevverererersere sttt se s e e e sn e s sas s snssnssnssnssnsnns 195
The LaSt WOrd..........cceiieniiis s 197
Chapter 10: Advanced Formula Concepts .....cccccurmmmmmmssssssssnssmssssssssssssssssssssssns 199
Filtering and Highlighting ........c.ccocveririncssrsr s snnnns 199
Filtering With FOrMUIAS.........c.ocouirececre e sn s s r e 199
Conditional Highlighting USing FOrmMUIAS.........c.cccoeiirnennicnnrcneses et sss s s 203
SBIBCHING ...t r e nn s 205
A0 [ =TT L oSS 211
Using SUMPRODUCT for AQQregation ...........cecceerereererererserersersssersesessesesssssssesssessesessssssssssssessssesseseres 211
You’re ADOUt TO BE FOILEA! ..ot sssssnes 214
Reusable COMPONENTS.........ccccvirimrreriessessessesses s s e e e srssrssnssnssnssnssnssnssnnnnns 215
The LaSt WOKd.........cooiiecreererese e e 216

xii



CONTENTS

Chapter 11: Metrics: Performance and Context ........cunmmmmmmmnnnmmmmssssssssnsssssnnes 217
Telling the Whole Story Like a Reporter: An Introduction to Analytics.........cccceccveennnene 217
WRO @NA WREIE ...ttt s e a e e b s p e r e e e s aenp e e p e e nenrnnas 218
LT OSSR 220
Why, HOW, @and WRAL.........c.ceorece e r s sr s s r e e 220
WRBE 2 .ceoocveesetesssesssess s sssesssssssssss s sss s s s s s s s 222
Metrics, MetriCs, MELriCS.......cccvirrerier e ree s ree s s e s s s s s n e s sneeaes 223
Working Criteria for ChooSing MEriCS.........cccceerireencrirnescsirss e sessns 224
LI L8 2T 0T o 226
Chapter 12: Charts with Heart (or, How to Avoid a Chart Attack)..........ccceeesunnes 227
Challenging the Defaults .........coceeererercrcsrrerr e sae e 227
Data-INK DENSITY .....coveeereererererereereree et re s rae e se e saese s e ras e s e e e sae e saesesae e saesas e sae e sae e saenanaesansesanneres 227
Charts: More Art Than Science, in SOME WaYS .........cccceevererrererrereneresereseseressersesessesessssessessssesssees 228
Chart Formats for Simple COmMPAriSON.........ccccererrernsenesssessse e ssesesseens 230
Column and Bar ChartS........ccccceiicccccrerr e e r e e e n e r e 230
Layout CONSIIAINTS........cccorierencrrecre et r e e s b s b a e e e s ne e sn e r e e 232
BaANAiNg .....cocerireririr st n e nn e n e nnenan 234
BUIIEE CRATS.......coeecceeircree e r s s n s e n e s n e 241
The Last WOKd.........ccocvrrierirer s 251
Chapter 13: Creating an Interactive Gantt Chart Dashboard ..........ccccurrissnnnnnns 253
Features of the Gantt Chart Dashboard...............cccoveiniennnessreer s 254
Pop-up INFOrMALioN BOX......coeeirereierere e s s a e e sa e saesa e sae s a e sa e st sa e sa e sa e sa e sa e nn e naena e 254
Banded Region Chart...........cccceeieniiesrreris s se s s s s sn s sessesnssesssnens 255
Dynamic Chart LEGENd ..ot n e s sn e s 255
Behind the SCENES ........ccocrcrirrr s n e 256
The Data WOrkShEEt Tab ...........ccccceererecrirrecscress e 257
The Calculation WOrkShEet Tab..........cccceeerecrcrireescsiriee s sessns 258
The Dashboard WOrkSheet Tab ...........ccccecereercninncscrise s 263
LI L2802 T3 0T o 271

xiii



CONTENTS

Chapter 14: An Interactive Gantt Chart Dashboard, Data Visualization............. 273
The Banded Region Chart............cccvvrvninnennensersersesesses s ses s s s e s s sassnssns 274
08 € 1 T i (1 U 275
Placing the Chart onto the Dashboard.............ccoveeeerrncncsreeser e 282
Creating the Banded Chart LEgEN ..o e e sss e s s sssessssessssassessssesns 284
The DYNamiC LEGENG........cccurererererrenrsesessesessssesss e e sssssssesessesssssssessssesssssssssssssssssnsens 287
Creating the Endpoints 0f the LEGEN ..o 288
Interpolating Between the ENAPOINTS ..o 290
Applying the Visual EffECES ......cccccciecierrcrr s rs s sn s s sne e snsnas 291
THE LASt WOKG......ccuceieiiiirircsis s s 293
Chapter 15: An Interactive Gantt Chart Dashboard, Data Details on Demand......... 295
The Rollover Method ... 296
A Quick Review of the ROIOVEr MEhOd..........cccoceerererererererirereseseseseseres e seseseseenes 296
A Conceptual Model for Rollover Method Implementation ............cccoeervernvererenesresereresereesereeneenes 296
Implementing @ HOVEr TADIE ........cccoeerieecrireesc s sn s sss e e sessssnsnnes 298
Implementing Conditional FOrmMatting ............ccoeveiencrnnescsssese e eeens 300
Gantt Chart ROIIOVETS .......c.coeiererere s sse e sas s s s s sassassassassassnssssnnns 304
Rollover IMpIEmMentation............cccccerreererresescnr e 304
Getting the Information to Create the Details-on-Demand POp-up .......ccorvevrvnecnncncvnccsscnenenn 307
DesSigning the POP-UP .....cccuceeiiiiccre s sn e sn st a s s s sn s e s s sns e ns 311
Making the Pop-up FOIOW YOUF MOUSE ......cceverierienirierie e ssesse s sse s s ssessssassassasssssssssssssssssssssnses 311
THE LASt WOKG......ccoceiciiceircene s s 316

Part IV: From User Interface to Presentation..........ccceerreeenssrennnsnnens 317

Chapter 16: Working with Form Controls ........cccccevsmsssssssssssnnnmssssssssssssssssssssssnns 319
Welcome to the Control ROOM........ccccvcerveriersinrensirserer s 319
Form Control FUNamentals............cccoveerrennrescrreese e 321
The COMBDOBOX CONTIOL........ccoueueeeeeerrrrecnesssseese e se s e ss s se s s sa s e s sse e e e ssssssssnsnns 323
The LiStBOX CONTIOL........ceeeeceerereecririssecseses s e e se s s sse e e sss s s nsns 325
The SCroll Bar CONTIOL.........ccocouieceererecesisee s e n e ne s 327
The SPINNEr CONTIOL.......cccui et a e e e e e se e e e e e e e e e e e e e e e saena e e s 329
The ChECKBOX CONLION ........cocoeeereererereresesesesesesesesese e sesesesesesesesesesssesesesesesesssssssensenes 329
The Least Favorites: Button, Label, Option Button, and GroupBox Controls ...........ccceeveerervereerereenennes 330

xiv



CONTENTS

Creating Scrollable TabIES...........ccoeeriiernieresrere e 333
Highlighting Data Points on Charts............cccvmm s 341
The Dynamic LEgend..........ccocverimrrersmnsisses s sn e e s s e sns s snssnnns 345
The Last WOKd.........cooiiirirnen s s 348
Chapter 17: Getting Input from USEers .....cccccememmmmmmsmsssssssssssmssmssssssssssssssssssssssnns 349
Of Input FOrms @nd EXCEl .........coeereeeierecese e sse s s e sns s e snssne s snssnesnnnns 349
A SIMPIE INPUL FOMM ...t et 351
Custom Formats for Input Validation ............cccceeerenininnnnrcrs s ss e see e s e sas e s 352
Creating a Spreadsheet-Based Wizard.............ccceovvernrirennscnsssnnesnsese e 355
Layout Patterns for the Spreadsheet-Based Wizard.............cooeeererrniencrennencsensesesesesssesesesssseseens 356
THE HEIPEE TaD ... e 357
MOVING BETWEEN VIBWS......cceeeciercrrccre et b s n e s sn e e sa s p e s 358
Views That Require Additional INSTrUCHON.........ccceerreeeer e 360
Components That Provide INformation ..........c.covvnnnnnnnnnn, 366
The LaSt WOrd.........ccoeiiiiiiss s 368
Chapter 18: Storage Patterns for User Input ...........cccnimmissmismssmssmssssssssssssanns 369
The World Health Organization: An Applied Example..........ccccvvrerersrsncssessersee e 369
Design of Your SPreadSheet File...........ccoorieereiiecesrcce e 370
The INPUEWIZAIU........cce ettt s se e sa s e e e e e sa e sa e s e sa e e e sa e e e na e nn e snenenn 371
Setting Focus t0 the First INPUL Cell .........cou e re e 373
The Database ... —————— 376
INPUL ENTEY TADIE ... e e e e e e e 376
Database Information Table.........c.coovvnnnnnnnn i ———— 380
The Backend Database TabIe..........c.covvrnnininnnninis s 381
Menu Screen FUNCoNality.........cocvcrcncercnsrsr st 382
INSErting @ NEW RECOIM ........coo et e s 383
Editing an EXiSting RECOIU........cccciiiericrncr et s sn s s ne s 384
Deleting a Selected RECOIM .........cccceruiiereriinrre et se s e e a e e 387
Linking the Column of Country Names to the Form Control LiStBOX........c.cccueeeererrreresenennenesesensnsenennns 388
Wizard Summary BUttons..........cccoceciircscrss s 389
The LaSt WOKd.........cooiicecereneee e s 391



CONTENTS

Chapter 19: Building for Sensitivity Analysis.......c.cccinmmnemnmmmnssnnnmmnssssssnsssne: 393

Weighted Average MOGEIS.........cccvcrrerrersesserses s s s s sn s s s s s s ssssnssnnsns 394
Sensitivity Analysis on a Weighted Average Model ...........ccovvrvrvrvrcrcrcs s 396
One-Way Sensitivity ANAIYSIS .......cccvererererernseseresssesesessssssssesssssssesessssssesessssssssssssssssssssssssssssssssssssnns 397
Creating @ LiNKed ValUES TADIE ...........ccceeererreecririreesesssee e se s e sssse s sasssssssnens 399
Linking t0 the Datahase........c.coveeeeerereiererresescsisse s se s s s eens 402
3T o T T4 L= 0 0o SR 404
Getting to the Backend, the Intermediate TabIe..........cccovevereererrererere e 405
SCrolling CaPADIlILY .......cceeeerererererererereerereesere st saeraserse e rsesessesessesesaesassesaesessessaeessesasnessenssssassesanaens 406
AdjuSting the SCIOIl Bar.........ccceeeereerererererereresrerseseraesesaesessersssessesessssessessssesassesssssssessssesassesasnesssnssaes 411
Formula-based Sorting Data for ANAIYSIS........ccoeevuerrereriererrerrrere e sese s ressersesessesessesessesassesssnenes 411
The Sort Column, Your New BeSt FHENM .......ccccvieiiienirninnirnsensssssssssssssssssssssssssssssssssssssssssssssssssssssssns 413
The Match Index Column, the Sort Column’s BUAGY...........ceccveerereerererererenrereerereesereeseseseseressessesesaes 417
You Have a “Unique” ProDIBIM .........cccoueerererc e ere e e res e seeseraesesaesas e sas e sassesassasassassesassesasnenas 419
SeeiNg [t WOrK AROGETNET .......ccueeeeeeeee ettt ree e se s e s s as e ae e ae e sae e s sae e saenesae e naenananns 420
The LaSt WOrd.........ccceiiiniiii s s 41
Chapter 20: Perfecting the Presentation ...........ccccusccmnnnnsennnnnnsssssnnnnssssssssssnnnn: 423
Implementation and Design of the Weight Adjustment System ..........cccccvvrrirecnnncne 423
Displaying Data from the Intermediate Table ...........cccoorererercrcrcr e 426
Results Information Label............cocnreeee s 426
The Current Rank 0f EQCH COUNTIY ........cocouiuieeirrecc e 427
COUNTIY NAME......ceieeccieieecres e a s e e e b e e e e s e Re et ssae e e s s se e e nansennannes 428
Total Scores for EACh COUNTTY ..o 428
In-cell Bar Charts for All MELIICS .........cooverernerenereresesesesssese s 429
Best POSSIDIE COMPANISONS .........coceererreeererrsesesessssse e e s sesssssesssssssssssssssssssssssssssssssssnsassnns 431
Weight BOX Progress MELEIS ........ccoeeererireeniseseesesesss s sesesssss s sssssesesssssssessssssssssssssssssssssssssssssens 431
“Sort By” Dropdown and Sort LabelS ..........ccccvververrernnvensnserer s ses e sesenns 432
Dropdown MEtriC SEIECHON ........cccveeere ettt ra e e e e ae e ae e s e s e e s 432
Using Boolean Formulas to Define Which Metric Has Been Selected...........ccovceveverererenerererrerenenns 433
Connecting Everything with Conditional Format Highlighting ..........ccceeverrverrrcresre e 435

xvi



CONTENTS

The Presentation Display BULLONS .........cccceeerienenmicnnc s ssssennens 440
GOING BACK 10 the MENU ...t e 440
Resetting the WEIGhES.........ccoriecrrccc e 440

Data Display and ASTNELICS ........ccccvververiersrrerrer e n e 441
Weighted vs. Not-Weighted MEICS ......cceverererrererereserereseresrersesersssessesessesassessssessesessessssessssesssesaes 442
000 g 0] 444
D L TS 72 T3 1 o 447

The LaSt WOrd.........ccccoiiiniii s s 448

Part V: Data Models, PowerPivot, and Power Query .......cousssssssssnnss 449

Chapter 21: Data Model Capabilities of Excel 2013...........ccccunneemnmnssssnnnssssssnnns 451
RelationShip AGQVICE .......cvverierierierrerer st se s se s e se s sn s sn s sa s sn e sn s sn e sa e saenns 451
Preparing Data for RelationShiPs........ccccvrererrererereneresereresessssessesessesessessssessssessssessessssssessesassessssenes 452
Setting Up the RelationShiPS .....ccveeerererererre st ree e sse s e e ssesse e ssesessesesaesessesasesassesassasassanaens 454
Working with Relationships in the Excel Data Model............ccocovvrerercrcscescescee e 456
Exposing Relationships with Pivot Tables.........cccccovrnrnrcnrrrr s 456
Your First MUIItabhle PiVOL...........cccoe ot 458
Slicing and Dicing with RelationShips ..........cccevernninnnnrre e s snssens 459
Rules for Happy RelationShips..........ccceiierninnncne s s ses s e ssssessssesns 462
The LaSt WOKC.......c.ooceieecer et en e s s n e s s n s 463
Chapter 22: Advanced Modeling with Slicers, Filters, and Pivot Tables............ 465
Creating an Interactive Excel Dashboard ..........ccccoceerinenniennnnsessse s 465
Let’s MEEt the Data.........c.ccceceereiecrrecc et 466
Steps for Creating the DAShDOAr ............cccceerrererirresesr e 467
Problems with Pivot TADIES ........cccccevcereerscrese e 480
Tips for Using Pivot Tables, Slicers, and the Data Model Effectively in
Your DAshDO@rds ........cccveeiiirieiiinnesir s s s n s s n s 480
LI LT 2 T3 BT o 481

xvii



CONTENTS

Chapter 23: Introduction to Power QUery........ccccimmmmmmmmssssssssnnssssssssssssssssssnsnnnss 483

What Is Power Query, and How Can It Help YOU? ... 484
Bringing Data 10 EXCEl ..o e e e s 484
Transforming DAta.........cccoeeieriire e s s r e e nenas 484
Loading Data to Where You Want lt............ccovorceecnecrcsrcrs e se e ssssesssnesns 484
Five Data Problems and How Power Query Can Solve Them .........cccecievniennicnnscnnesse e 484

Problem 1: Unclean Data...........ccoceerniinnicnssnsennssesnsse s s snssssnes 485
Loading the Data in t0 POWET QUETY .........ccvueeererirrrenerireneeseses e sssssesessssssesesssssssessssssssssssssssasanns 486
Removing Extra Spaces from the Name COlUMN ... 487
Removing the EXra PEriOAS .........ccceveiererirrniecririsesesesese e se s sssesasssssssnnns 489
Fixing the E-Mail AUIESSES ......c.coceerrrreeerirrsesesesssese s ses s sesss s e s ssss s ssssssssssssssssssssssssssssnns 490
Bringing the Data Back 10 EXCEL ... 490

Problem 2: Partial Data Sets............covvnnmnni 492
Loading the Text File Data into POWEr QUETY ........cceereeerererererrcree s sersesesseresessssessesesassessesessessssenes 493
Saving and Loading the QUETY.......coecrerereerere s rereres e reesesaeses e sessesassessesessesesassessesassessssesssssssesasaens 497
Merging Customer and Phone Number Data............ccoeevevrierrrcrcrere e saesesseseenenes 498
Giving a Proper Name to the Phone Number Column...........ccovvrerresresererereree e res e 501
Loading the Merged Data in 10 EXCEL........cccovvereerereerererrcrereresrersesersesesaesessesessessesessssessssesaesessessssenes 501

Problem 3: Data Consolidation ... 502
Taking a Look at the Old Data...........ccoeererriennicrcscre e sr s sre s enas 502
Setting Up @ NeW CONNECLION..........coveeicrrecccesire e s e sn s n s sne e sne e e snnnens 503
ApPENdiNG DALA ........cccoeeeiecircrrcr e e E e R R e nns 504

Problem 4: Duplicates in Your Data..........ccccevrvrernnsrcsss s snnens 507

Problem 5: Inconsistent Data FOrmats ..........c.cocurmmnnnn s 509

The LaSt WOrd.........cccviiiniiiini s s s 514

Chapter 24: Introduction to PowerPivot .........cccccivininnnssessssnnnnnsnmssssssssnsssssnns 515

What IS POWEIPIVOL? ......coveeriieccccciri e 516
A Note About How to Get POWEIPIVOL ..o 516
What to Expect from This Chapler........cccvviiennrnsr s se e sa e e nees 517

xviii



CONTENTS

Getting Started with POWEIPIVOL ..o 517
Loading Sample Data into POWEIPIVOL............cccoiriencrirnecsiresee e sssesnens 517
What Is the PowerPivot Data MOAEI?..........ccocorrrcnerireescsirse e sessns 519
Let’s Enter the World of POWEIPIVOL ..o 520

Creating Your First PowerPivot Table..........ccccveverererrrs s sessenens 521

The Real Power of PowerPivot: DAX FOrmulas..........ccocuoreniiennnenesssesnsesesessesssennens 523
Let’s Create Your First-Ever DAX Formula Measure in POWErPIVOL.............coooeoeiriicicnenrceereeeeeens 524
Let’s Create @ Few More DAX MEASUIES........c.cvuerermsermsesessssssssssssssssssssss s 527

Example PowerPivot Report: Top Five Products Based on Average Quantity

[§LeT g LTS (0] T SR 529

PowerPivot and Excel Dashboards.............ccoeuierninnnnnenssssesse s 532

The LaSt WOKd.........coceeirecir e sn s sn e s en e s n s 533

INA@X.ciieiiiesssmssrasssm s rm s s ————— 535

Xix



About the Authors

Jordan Goldmeier is an internationally recognized analytics professional
and data visualization expert, author, speaker, and CEO. He is the owner
of Cambia Factor, a data consulting agency, and a talent analyst for

Ernst & Young. He is the author of Advanced Excel Essentials, a book on
developing advanced analytics with Excel. He has consulted with and
provided training for NATO Training Mission, the Pentagon, Air Force
and Navy, Financial Times, University of Cincinnati, and others. His

work has been cited by and quoted in the Associated Press, Bloomberg
BusinessWeek, Dice News, and American Express OPEN Forum. He has
held the prestigious MVP award from Microsoft since 2013 and is an
owner and producer of Excel.TV, an online community devoted to sharing
the stories, setbacks, and lessons from experts and practitioners in Excel,
business intelligence, big data, and analytics.

Purnachandra “Chandoo” Duggirala is an author, speaker, blogger,
teacher, and CEO. He is the creator of one of the most popular Excel
and data analytics blogs, Chandoo.org, where he helps people become
awesome in Excel. He is the author of The VLOOKUP Book, a book on
various lookup formulas in Excel. He has worked as a consultant and
trainer for many reputed organizations around the world, including
Microsoft, KPMG, CapGemini, Novartis, and so on. He has held the
prestigious MVP award from Microsoft since 2009. He lives in India and
likes to travel, bicycle, and play with LEGOs in his free time.

XXi



About the Technical Reviewer

Fabio Claudio Ferracchiati is a senior consultant and a senior analyst/developer using Microsoft
technologies. He works at BluArancio SpA (www.bluarancio.com) as a senior analyst/developer and
Microsoft Dynamics CRM specialist. He is a Microsoft Certified Solution Developer for .NET, a Microsoft
Certified Application Developer for .NET, a Microsoft Certified Professional, and a prolific author and
technical reviewer. Over the past ten years, he’s written articles for Italian and international magazines and
coauthored more than ten books on a variety of computer topics.

xxiii



www.bluarancio.com

Acknowledgments

This book would not exist if it weren’t for the incredible Apress team. In particular, I have to thank Jim
DeWolfe, whose patience and tireless efforts behind the scenes brought this book to completion. I don’t
even know how many times he stuck his neck out for me, but I imagine it was a lot. I also have to thank Chris Nelson,
my development editor, whose intervention and wise guidance helped make this book into something
great. Apress believed in the vision that is this book, and you wouldn’t be reading this without them.

To the Excel bloggers, enthusiasts, analysts, accountants, and hobbyists—this book was inspired by your
untiring effort to push Excel beyond its limits. This book owes so much to your imagination and creativity.
Thank you, and please, never stop.

—Jordan

I must thank Jordan for inviting me to collaborate on this book. Special thanks to Chris Nelson for his
patience and amazingly detailed reviews that made this book even more awesome. Thanks to Microsoft for
creating Excel and helping millions of users around the world make sense of their data and for helping me to
make a living from teaching people how to use Excel better. Thanks to all my readers, listeners, and students
at Chandoo.org for supporting me and helping me indirectly in co-writing this book.

—Purnachandra

XXV



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 Qut

This book is split into five parts.
Part 1, “Dashboards and Data Visualization”
Part II, “Excel Dashboard Design Tools and Concepts”
Part I1I, “Formulas, Controls, and Charts”
Part IV, “From User Interface to Presentation”
PartV, “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 I 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 I is
filled with new ways to use Excel features you might already be familiar with, such as form controls and shapes.

Part IIT 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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CHAPTER 1

Introduction to Dashboard and
Decision Support Development W,

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:

e  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.

e  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 Think outside the cell. Excel is a great tool. | 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
¢ Ano-nonsense commercial-off-the-shelf (COTS) solution
e  Flexible and customizable for our needs
e Inexpensive-ish
e  Familiar to many in the industry
e  Agood return on investment

e 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,
itwas 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.’

A Good Return on Investment

This should be a no-brainer at this point. When we consider all of the advantages discussed earliey, 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 proofis 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:

e Asafull-fledged database

e  For enterprise-level reporting

e  Forreplacing a full software package
e  For predicting the future

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

'Rajalingham, 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.



