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  Chapter 1

  Introduction

  NUMBERS ARE EXCITING. They tell a story. The trick is to know what story to tell and to tell it clearly.

  This book is not about how to use a spreadsheet, choose the most appropriate statistical technique, or manage software. It is not about how to make numbers more “interesting.” Instead, it gives advice on the simple steps necessary to transform raw data into readable, relevant information. It is about how to communicate numbers to other people.

  Simple guidelines for presenting figures, tables, and graphs have been established over the past forty years, but few people are aware of them. This book draws together these principles and explains the straightforward steps needed to make your tables and charts meaningful.

  A COMMUNICATION SKILL

  There are a number of reasons why presenting numerical information is a key communication skill for the twenty-first century:

  [image: images] Numbers are persuasive. Numbers provide sound evidence for many decisions in life, from buying a car to government investment in education or the military.

  [image: images] User-friendly tables, charts, and numbers shorten meetings, save time, and make a good impression. In the same way that most people appreciate well-written, concise reports, they also appreciate clear, succinct numerical information.

  [image: images] Poor presentation leads to poor decision making. We will never know the amount of time or money lost through misunderstanding or misinterpreting badly presented figures.

  [image: images] Most tables and charts require only basic arithmetic to be understood. This means that well-designed tables and charts can communicate nearly all numerical information to the public.

  Many highly numerate specialists—accountants, engineers, and economists—sometimes present numbers poorly. Like other people, it would be helpful for them to learn the easy steps to communicating data to their audience. The skill is easily learned and is a practical and valuable tool that will help you both understand data and communicate it to others.

  [image: images]_________________________________________

  The Challenger tragedy. The 1986 explosion of the Challenger space shuttle, in which seven astronauts died, is the most famous example of poor numerical communication. The evening before takeoff, engineers recommended NASA cancel the launch because unexpected cold weather could damage certain components of the shuttle. Their hastily composed numerical charts focused on selective information (the effect of decreasing warm weather) and omitted equivalent data (cold temperatures). NASA found the argument unconvincing, and the rocket was launched, exploding after seventy-three seconds. A full explanation of the graphs and decisions is found in Edward R. Tufte’s book Visual Explanations.

  _________________________________________________

  IMPROVING STANDARDS

  There are simple steps you can take to help improve readability standards in numbers, charts, and graphs. We suggest you:

  [image: images] Appreciate that numbers, like words, can be communicated well or badly. Given a choice, most of us would prefer to communicate well.

  [image: images] Learn and use the simple principles explained in this book.

  [image: images] Try to see tables and charts from the audience’s point of view. Will they understand the numbers from the way you have shown them? Will they be persuaded by your use of figures?

  [image: images] Object when you see confusing tables and charts. Play a part in trying to improve standards. If you cannot decipher a table or chart, presume that other people cannot either. Let the editor or author know. Explain that the problem may be with the presentation, not your mathematics.

  [image: images] Recommend your workplace or organization adopt standards around the presentation of numbers, tables, and charts.

  BUT IS IT ART?

  There is an ongoing and often heated debate between those who prioritize the aesthetic potential of numerical presentation and those who emphasize the role of display in efficient communication of information. Some argue that clever, innovative design makes data more interesting and inviting. Others, like Professor Edward Tufte, argue that if your numbers are dull, you should find some exciting numbers, not decorate the ones you’ve got.

  Ultimately it depends on what your purpose is. If you are working for a client, what is his or her preference? A few magazines and websites, for instance, will desire an entertaining, eye-catching display that readers have to puzzle through. More commonly, and at the other end of the spectrum, company executives will not thank a designer for an artistic interpretation of quarterly sales figures.

  Business information, public relations, and web page design provide opportunities to practice another form of art. Can you make the complex look simple? As graphic designer Paul Rand said, “The big art of design is to make complicated things simple.” Like world-class plastic surgeons and the best stand-up comics, keep in mind this Latin phrase: “Ars est celare artem.” That is, “The art is to conceal the art.”

  THE CHAPTERS

  The chapters in this book are set out as follows:

  Chapter 2, “Handling Numbers,” lays out principles for presenting numerical information. These ideas are basic for good communication. The chapter also includes a guide to rounding numbers.

  Chapter 3, “Using Tables,” makes detailed recommendations for table construction and discusses reference and demonstration tables.

  Chapter 4, “Introduction to Charts,” explains the purposes of numerical charts, discusses the drawbacks of “chart junk,” and provides guidance on chart design.

  Chapter 5, “Basic Charts,” examines the three most common numerical charts: bar, line, and pie. It describes the advantages and disadvantages of each type and how to design them for communication.

  Chapter 6, “Technical and Specialist Charts and Data Visualization,” defines a wide selection of old and new types of charts. It explains which are best at communicating and which are capable of analyzing only. It also offers a definition of data visualization.

  Chapter 7, “Table or Chart?” sets out criteria for choosing between tables and charts for your data.

  Chapter 8, “Working with Numbers,” offers practical advice on working with numbers, including the two stages, making figures cogent, presenting figures on PowerPoint, and analyzing figures quickly.

  Chapter 9, “Nonnumerical Charts and Information Graphics,” defines terms, points out what often goes wrong, and offers several examples.

  Chapter 10, “Numbers and Page Design,” gives general guidance on numbers and page layout, the use of color, and presenting in different technologies.

  Using This Book

  We do not anticipate people to read this book from cover to cover. It is much more like a cookbook you can dip into when you wish. We suggest, however, that you begin by reading chapter 2 on plain figures and chapter 4 on introducing charts. These two chapters will give you a good grounding in using numbers to communicate.

  Want to Know More?

  Read “ The Crystal Goblet,” by Beatrice Ward—a few paragraphs written in 1932 and as powerful now as they were then; widely available on the Internet.


  Chapter 2

  Handling Numbers

  MANY PEOPLE FIND numbers a trial. One reason for this is that numbers are frequently presented in a haphazard and muddled fashion with no apparent order or organization, with a dearth of visual clues, and with little context or explanation.

  No wonder the straightforward task of making sense of numbers is discouraging as well as demanding.

  Numbers (or figures—the words are interchangeable) are most valuable and memorable when relevant data is selected and presented in a way that emphasizes what is significant. Setting out figures in a succinct and unambiguous manner helps the readers understand the numbers.

  The guiding principle of data presentation is: data should always be presented for the convenience of the reader.

  Beyond that, there are six useful principles on presenting numbers, and five of them are explained in this chapter. These rules were set out by Professor A. S. C. Ehrenberg at the London Business School in the 1970s. They can help you organize numbers, set them out coherently, focus on what is important, and communicate them to your audience. They bring out the patterns and exceptions in the numbers. By following these simple rules, numerical lists and tables become coherent, interesting, and memorable.

  The six rules of plain figures are:

  [image: images] Put figures in an order.

  [image: images] Add focus.

  [image: images] Keep comparisons close.

  [image: images] Round figures for clarity.

  [image: images] Provide a written summary.

  [image: images] Use layout to guide the eyes.

  Information on layout appears in chapter 3. The other rules of plain figures are discussed below.

  [image: images]_________________________________________

  Of course, there will be times when it will not be the designer’s job to reorder, round, or add focus to numbers or draft a written summary. Nonetheless, an understanding of the rules will help you make sound decisions when designing numerical information.

  ________________________________________________

  PUT FIGURES IN AN ORDER

  List numbers in a logical order; most often this will be largest to smallest.

  Size order helps the reader make comparisons and see patterns and exceptions in the data. Patterns are likely to tell us something important, for example, “Sales rose consistently.” Exceptions reveal key questions, for example, “Why did sales rise everywhere but in Chicago?”

  Putting numbers in size order allows readers to make comparisons quickly.

  Largest to smallest is often preferable to the other way around. Usually the greater the number, the more important an item is. For example, $1,000,000,000 is usually more important than $1,000.

  Further, most people find it easier to subtract

   878

  -152

  than to subtract

   152

  -878

  Example 2.1: Order figures numerically. The use of alphabetical order, on the left, is unhelpful compared with size order, on the right. In the list to the right the population of New York stands out against other large cities. You can easily see, for instance, that Houston is the fourth largest city in population terms. Size order allows readers to see the relative standing of each item.

  
    
      
        	
          Resident population (millions) of the eight most populous cities in the United States, 2011

        
      

      
        	
        	
          

        
        	
        	
      

      
        	
          Chicago, IL

        
        	
          2.7

        
        	
          New York, NY

        
        	
          8.2

        
      

      
        	
          Dallas, TX

        
        	
          1.2

        
        	
          Los Angeles, CA

        
        	
          3.8

        
      

      
        	
          Houston, TX

        
        	
          2.0

        
        	
          Chicago, IL

        
        	
          2.7

        
      

      
        	
          Los Angeles, CA

        
        	
          3.8

        
        	
          Houston, TX

        
        	
          2.0

        
      

      
        	
          New York, NY

        
        	
          8.2

        
        	
          Philadelphia, PA

        
        	
          1.5

        
      

      
        	
          Philadelphia, PA

        
        	
          1.5

        
        	
          Phoenix, AZ

        
        	
          1.4

        
      

      
        	
          Phoenix, AZ

        
        	
          1.4

        
        	
          San Antonio, TX

        
        	
          1.3

        
      

      
        	
          San Antonio, TX

        
        	
          1.3

        
        	
          Dallas, TX

        
        	
          1.2

        
      

      
        	
          Source: United States Census Bureau, Annual Estimates, July 2011.

        
      

    
  

  Multiple Comparisons

  Ordering by size places numbers into a pattern (highest to lowest) that helps the reader quickly grasp the relationship between numbers.

  Example 2.2: Ordering for decision making. In the first table below, alphabetical order produces a random array of numbers. In the second table, both rows and columns are in size order (according to overall totals). Looking at this table, many readers will quickly recognize the pattern and be able to use the ordered data efficiently.

  
    
      
        	
          Sales, 2013 (alphabetical order)

        
      

      
        	
      

      
        	
          

        
        	
          East

        
        	
          North

        
        	
          South

        
        	
          West

        
      

      
        	
          Blue

        
        	
          750

        
        	
          710

        
        	
          720

        
        	
          720

        
      

      
        	
          Green

        
        	
          600

        
        	
          600

        
        	
          680

        
        	
          850

        
      

      
        	
          Orange

        
        	
          890

        
        	
          850

        
        	
          870

        
        	
          870

        
      

      
        	
          Red

        
        	
          300

        
        	
          230

        
        	
          240

        
        	
          240

        
      

      
        	
          Yellow

        
        	
          480

        
        	
          420

        
        	
          500

        
        	
          420

        
      

    
  

  
    
      
        	
          Sales, 2013 (size order)

        
      

      
        	
          

        
        	
      

      
        	
          

        
        	
          

        
        	
          West

        
        	
          East

        
        	
          South

        
        	
          North

        
      

      
        	
        	
          Orange

        
        	
          870

        
        	
          890

        
        	
          870

        
        	
          850

        
      

      
        	
        	
          Blue

        
        	
          720

        
        	
          750

        
        	
          720

        
        	
          710

        
      

      
        	
        	
          Green

        
        	
          850

        
        	
          600

        
        	
          680

        
        	
          600

        
      

      
        	
        	
          Yellow

        
        	
          420

        
        	
          480

        
        	
          500

        
        	
          420

        
      

      
        	
        	
          Red

        
        	
          240

        
        	
          300

        
        	
          240

        
        	
          230

        
      

    
  

  With size order, most readers can easily spot several points: Orange outsells all other products by far, while sales in the North are lower than the other regions. Furthermore, sales of Green in the West are exceptionally high—both for the West and for Green.

  This exception is difficult to find in the first table. Often it is the exceptions that are the most interesting and important part of the whole data set; they are what readers want and need to see.

  Not Always Size Order

  [image: images] Size order is not always logical or suitable. In long tables and reference tables, alphabetical order may be more useful. For stocks and shares and in other instances, chronological order is most appropriate. Consider how readers may use the information and organize the data so that the arrangement serves their purpose.

  [image: images] In a series of tables, order should be consistent. For example, in a series of fifty tables setting out detailed unemployment statistics for each US state, a consistent order would be logical and convenient.

  Add Focus

  You can help readers understand numbers by listing averages, totals, and percentages.

  [image: images] Averages provide a row or column summary. They help to bring out the patterns and exceptions in the data. Totals give readers the big picture.

  [image: images] Percentages give an idea of proportion.

  [image: images] Choose among averages, totals, or percentages. Presenting all three, or even two of the three, will clutter a table and obscure the overall message.

  Example 2.3: Averages give focus. In this table, notice the averages column. It makes patterns and exceptions easy to spot. Glancing down this column, you see an apparent year-by-year increase. Also, an exception becomes obvious, that is, 2010 was an exceptionally good year for sales.

  Averages columns are rarely seen in tables, but they can be a practical, efficient way of pointing readers to exceptions in the data.

  
    
      
        	
          Sales 2008–2013 (thousands)

        
        	
      

      
        	
          

        
        	
        	
      

      
        	
        	
        	
          West

        
        	
          North

        
        	
          South

        
        	
          East

        
        	
          Average

        
      

      
        	
        	
          2008
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