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A Quest for GraCE 

  

(Graphic Communication Effectiveness) 

 

 

 



 software-independent design principles 

 tools: 

 ODS Graphics / SG Procedures 

 SAS/GRAPH / G Procedures 

 graphs: 

 for reports 

 for presentations 

Scope 



Excerpt from 

Principia Graphika 

 

 

 



 assure text readability 

6 Laws of Graphic Communication Effectiveness 



 horizontal bar charts 

For Always Easily Readable Labels 



 assure text readability 

 deliver image + precise numbers 

6 Laws of Graphic Communication Effectiveness 



 image + precise numbers 

For Quick/Easy + Reliable Inference 



 assure text readability  

 deliver image + precise numbers 

 use Bessler style horizontal bar charts 

    to compare categorical data 

6 Laws of Graphic Communication Effectiveness 



Close-Up View of Bar Labels 
Rank : Description : Value : Pct Of Grand Total 



 assure text readability  

 deliver image + precise numbers 

 use Bessler style horizontal bar charts 

    to compare categorical data 

 Show Them What’s Important 

    with ranking and/or subsetting (enough data) 

6 Laws of Graphic Communication Effectiveness 



 ranking and/or subsetting 

Show Them What’s Important 



 Let Part Stand for the Whole 

    —Jim Martin 

 Enough Data 

    —LeRoy Bessler 

Subsetting 



 Top N 

 CutOff (min or max) 

 Goal  

 Threshold  

 Enough of Top Values to Account For 

    Top P Percent of Grand Total 

Enough Data—Three Ways 



 assure text readability  

 deliver image + precise numbers 

 use Bessler style horizontal bar charts 

    to compare categorical data 

 Show Them What’s Important 

    with ranking and/or subsetting (enough data) 

 provide “data tips” & spreadsheet for dense time series, but 
    annotation* or an on-chart table for time series when feasible 

*Use Bessler Sparse Annotation whenever enough 

6 Laws of Graphic Communication Effectiveness 



provide “data tips” & spreadsheet 

for dense time series,  
but annotation* or an on-chart table 

for time series when feasible 
 

 Data Tips & Linked Spreadsheet require web enablement 
 

 Annotation or On-Chart Table will work in any destination, 

    including web as long as the plot is not too dense 
 

*Use Bessler Sparse Annotation whenever enough 

 



 assure text readability  

 deliver image + precise numbers 

 use Bessler style horizontal bar charts 

    to compare categorical data 

 Show Them What’s Important 

    with ranking and/or subsetting (enough data) 

 provide “data tips” & spreadsheet for dense time series, but 
    annotation* or an on-chart table for time series when feasible 

 make wise use of COLOR—see my paper in the Proceedings 
*Use Bessler Sparse Annotation whenever enough 

6 Laws of Graphic Communication Effectiveness 



 assure text readability  

 deliver image + precise numbers 

 use Bessler style horizontal bar charts 

    to compare categorical data 

 Show Them What’s Important 

    with ranking and/or subsetting (enough data) 

 provide “data tips” & spreadsheet for dense time series, but 
    annotation* or an on-chart table for time series when feasible 

 make wise use of COLOR—see my paper in the Proceedings 
*Use Bessler Sparse Annotation whenever enough 

6 Laws of Graphic Communication Effectiveness 



      Also From Principia Graphika 
   

  Not a Law, 

  but good communication practice 

 



 Tell the viewer the inference from, 

    or the revelation in, the graph 

 Graph content description might be 

    self-evident or in axis labels 

 Description, if needed, can be a subtitle 

Whenever possible, 

make your graph title a headline 



Text Readability 

 

 

 



  fundamental to communication 

  taken for granted 

  not always delivered 

Text Readability 



  sufficient size for font 

Readable Text & Numbers 



  sufficient size for font 

  high color contrast with background 

Readable Text & Numbers 



  sufficient size for font 

  high color contrast with background 

  plain solid color background 

 white is always a safe choice (if font is dark) 

 no color gradient 

 no background images 

Readable Text & Numbers 



  sufficient size for font 

  high color contrast with background 

  plain solid color background 

 white is always a safe choice (if font is dark) 

 no color gradient 

 no background images 

  Power of Horizontal Bar Charts— 

     NEVER need to rotate or tilt the axis values 

Readable Text & Numbers 



  sufficient size for font 

  high color contrast with background 

  plain solid color background 

 white is always a safe choice (if font is dark) 

 no color gradient 

 no background images 

  Power of Horizontal Bar Charts— 

     NEVER need to rotate or tilt the axis values 

  Put description of vertical axis variable in a subtitle, 

     not in a rotated label along the axis 

Readable Text & Numbers 



  sufficient size for font 

  high color contrast with background 

  plain solid color background 

 white is always a safe choice (if font is dark) 

 no color gradient 

 no background images 

  Power of Horizontal Bar Charts— 

     NEVER need to rotate or tilt the axis values 

  Put description of vertical axis variable in a subtitle, 

     not in a rotated label along the axis 

Readable Text & Numbers 



Text/Numbers Color vs Background Color 
  ODS calls text/numbers color “foreground color” 

  See my Color Communication paper in Proceedings 

     for more about color of foreground vs background 

Readable Text & Numbers 



 put in the graph title or subtitle instead 

    (label info may already be there) 

 if axis values are self-evident, do not label 

    e.g., an axis of dates, times, or datetimes 

Axis Labels 







 3D best used for 3 variables 

 3D needed only for 3 variables 

 

 

 



     The popular 3D pie chart offers NO communication advantage, 

     BUT distorts the truth. 

     Problem (Example 1a)              Solution (Example 1b) 



           The default 3D bar chart suffers from needless complexity, 

           but it is possible to create a Safe 3D Bar Chart. 

     Needless Complexity (2a)          Safe 3D (Example 2b) 

False Alarm in SAS Log for above:  
WARNING: The left vertical axis 
labeled "Product" could not be fit 
as specified. The axis values will 
overwrite. 



 Always enough space for bar labels, 

    regardless of length 

 Since V9.2, max. length is 256 characters 

 Preprocessed custom Bessler hbar labels 

    can imbed extra information— 

    ANYTHING that you might want to include 

 With V9.4 yaxistable feature—you can avoid 

    SOME of the prep to do Bessler hbar labels. 

    Conjecture: yaxistable was Bessler-inspired. 

Horizontal Bar Chart Advantage 



(Example 2c) SAS/GRAPH (Real 3D) Pie Chart Alternative 

False Alarm in SAS Log:  WARNING: The left vertical axis 
labeled "BarNameWithPercent" could not be fit as specified. 
The axis values will overwrite. 



(2d) ODS Graphics (“dataskin=pressed” option) simulation of 3D 

ODS Graphics centers titles over bars, not in available space 

In SAS V9.4, this result requires modification level TS1M1 



Erratic Centering of Titles 

with ODS Graphics in SAS V9.3 & V9.4 

1. If title line is short enough to fit, 

    it is centered over the bars. 

2. If it is too long to fit over bars, 

    it is centered as one would expect! 



(Example 2c Again) SAS/GRAPH (Real 3D) Pie Chart Alternative 

Later, see Bessler’s Best Use of Horizontal Bar Chart Labels 



I usually discourage use of “Other” for Pie Charts. 

It invites this question: What is in ‘Other’? 

But sometimes it just does not matter. 

Or you might want to FORCE an investigation. 
 

Let me show you my Extremes of ‘Other’ 



Enough 

via 

The Extremes of Other 

 



           

      My Extremes of Other (using “Pac-Man® Pie Charts”) 
 

Other is insignificant.                    Viewer should investigate Other. 

 

 

 

 

 

 

 

 

 
 

(Example 3a)                               (Example 3b)  
Pac-Man is a registered trademark of NAMCO BANDAI GAMES INC., Tokyo, Japan 



Image Plus Precise Numbers 

Are Always Necessary 

 

 

 



  Horizontal Bar Chart – easiest & reliable 

  Vertical Bar Chart – if few enough bars 

  Pie Charts – some problems, but solvable 

  Trend Charts / Times Series Plots – NOT easy, 

     but we will explore a variety of solutions 

Image & Precise Numbers Same Time 



Inherent problem of ALL 

scatter plots & line plots 

 

 

 



      The viewer of a plot CANNOT 

      reliably determine precise numbers 

      by comparing 

      point locations to axis values. 



         Trend Charts / Time Series Plots 

 static charts (print or Word or PDF documents): 

 y-value table above x-values axis 

 annotation 

 web-enabled: data tips & linked spreadsheet  

Image & Precise Numbers Same Time 



 Communication-Effective Multi-Line Plot 

 with Detail Data Imbedded: 

 Image + Numbers (NOT web-enabled) 

 Target: anything other than ODS HTML, 

 BUT would work fine if for ODS HTML 

 



the best solution 

if using color 

 

 
 



(4a) 



(4a) 





(4b) No Legend, But Using the CurveLabel Option 



(4b) No Legend, But Using the CurveLabel Option 



   CURVELABELs (or a Legend) 

   are necessary 

   only for a black-and-white graph 

 
 



can be 

Enough 



Solution Presented Above: 

 multi-line overlay of range segments 

 Benefits: 

 easy to detect seasonality  

 no toggling between separate views 

 Disadvantage: 

    no concurrent view of full range (but if web- 

    enabled, use hyperlink to a full-range view) 

Trend Charts / Time Series Plot 



On-Graph Annotation 

 

 

 



 If too many points per line 

    or too many lines per graph, 

    annotations might collide 

    (label with label or label with line) 

    OR 
    WEIRD label locations used to avoid collisions 

 V9.4 suffers more collisions than V9.3 

On-Graph Annotation 

Has Limitations (and a V9.4 defect) 



x 

(5a) 
 

 

 

 

 

 

 

 

 

Worst 

Problem 

>>>>>>> 

Jan1988 



 

 

(5b) 



Always-Safe Annotation 

 

 

 



Enough 

a.k.a. 

Sparse Line Annotation 

 



            (6) Show Them What Is Important 

 with Start, End, Min, Max, Key Change Point 

  

    Sparse Line Annotation by LeRB in 1992 

    “Spark Line” derivative emerged in 1998 



If start, end, min, max 

is NOT 

Enough 

 

 



 Use Web Enablement: 

 Provide “data tips” (a.k.a., ALT text) 

 (7) Provide link to a spreadsheet* of the data 
 

*Extra Benefit: User can make any desired 

additional use of that data with a tool  

that everyone has and knows how to use 

 

Trend Charts / Time Series Plot 

If too many dates to see all detail 



 Images here sized to avoid need to scroll— 

    web users want to see the whole picture 

Web Enablement Sizing 



(7) Forcing Y Axis to start at zero, but not lighting up any data tip 



  Tip (As Shown Next): 

  If not annotating start, end, min, max  

  in your time series plot, 

  list them in a subtitle or footnote, 

  dynamically initialized using 

  preprocessing and macro variables. 

 



(7) [displaying data tip for minimum] & optional subtitle with stats  



(7) after linking to input & manually highlighting min. Dow row 



When 

Big Data 

is 

W    i    d    e         D    a    t    a 

 

 



 Linking Full-Period View and Partial Views: 

(8) Full & Each Part has dedicated web page 

(9) Full linked to Panel of Parts page 

 Same Y Axis Range for All Views, Two Ways: 

- zero to exact maximum during full period 

- exact minimum & maximum during full period 

Two Linkings and Two Ranges 



  (8) Linking a picture of a wide time period 

 and pictures of its sub-periods 

 

 

 



 Prevents unnecessary anxiety or elation 

    about what might be minor fluctuations 

 Real significance of a change can be: 

 percent of change versus prior value 

 absolute magnitude of the change 

 failure to meet a threshold for success 

 crossing a threshold into danger 

Starting Y axis at Zero 



(8) Y Axis Range from Zero to the Full-Period Maximum Y Value  



(8) 1991 with Y Axis Synchronized to Y Axis of the Big Picture 



  (9) Linking a picture of a wide time period 

 and a panel of sub-periods 

 

 

 



 Maximize insight into granularity 

 Omit all intermediate tick mark values 

 Use data tips for temporary lookup 

 Link to spreadsheet link for permanent 

Yaxis from Exact Min to Exact Max 



(9) Plot for Full Date Range with Y Axis Range Set to Min & Max 



(9h) 2 X 2 Panel of Yearly Plots, Y Axes Match Full-Period Axis 



(9i) 1 X 4 Panel of Yearly Plots, Y Axes Match Full-Period Axis 

This array permits recognition of seasonality pattern, if any. 



 

 

 

All Code for Examples 1-9 

See Proceedings & Tools Package 

 

 

 

 



When Big Data is 
x 

L 

o 

n 

g 
x 

D 

a 

t 

a 



Horizontal Bar Charts 

for Too Many Categories 

 

 

 

 



Let’s Look at 

My Best 

Horizontal Bar Chart 

 

 

 



       EVERYTHING* You Could Want To 

       Compare Categorical Data 
 

    It’s a SuperMacro 

  UpTo4WaysRankingHbarChartsToHTML 

 

  *OK, a statistician might want more than 

    my “EVERYTHING”. I’m not a statistician. 



Find the code for my SuperMacro 

UpTo4WaysRankingHbarChartsToHTML in 
 

http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf 
 

My 2013 PharmaSUG Paper 

Data Visualization Power Tools: 

Expedite the Easy, Implement the Difficult, 

or Handle Big Data 

 

http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf


 Always Deliver Image + Precise Numbers 

 Show Them What’s Important—Ranking  

 Let Part Stand for the Whole—Subsetting 

 Option to see ALL 

 For subsets, report significance of the subset 

(10) My Best Horizontal Bar Chart 



 Top N 

 Top P% 

 Min or Max Cut-Off 

 ALL 

four web pages interlinked, BUT macro has 

option to create any subset of four instead 

Ways To Do Subsetting 

But Make The Whole Picture Available 



Default Horizontal Bar Charts: 

fixed image height 

- too little space for numerous bars 

- too much space for few bars 
  

Adaptive HBAR Chart Macro: 

automatically sizes image height 

based on count of bars found in input data 

and selects the best font size 



Let’s Take a Tour 

of the Four Web Graphs 

Delivered by the Macro 

 

 

 



Top 20, Go To Top 80% 



At Least 80%, Go To Sales GE 1000000 



Sales GE $1000000, Go To All 



All 53 Cities, Scroll to bottom 



All 53 Cities (bottom of web page) 



  Let’s Look At 

  Top 10 Web Graph & Two Links From It 

  - Table* of All Its (Summarized) Input Data 

  - Table* of Input Data for One Bar 
 

  *Spreadsheet 

 



Top 10 chart, with mouse about to be clicked on the Chicago bar, 

but with bottom of the web page clipped off 



After clicking on the Chicago bar in the Top 10 bar chart 



After clicking on the hyperlink in a subtitle of the Top 10 bar chart 

here is the spreadsheet of all of its summarized input data: 



Close-Up View of Bar Labels 
Rank : Description : Value : Pct Of Grand Total 



   Rank : Description : Value : Pct Of Grand Total 

 

  The stack of bar labels is 

  a ranked table 

  of precise (i.e., reliable) information 

  with a visual companion 

  to facilitate and accelerate size comparison 



 Obs Count for Data Selected 

    Their SubTotal 

    Their Percent Share of Grand Total 

 Total Count for All Data Available 

    Grand Total 

 Lines dynamically generated by macro 

Extra Numbers via Title Lines 





   Close-Up View of Top 25 Bar Chart Title Lines 

- titles are dynamic & data-specific 

- line 1: chart description and subset bar count 

- line 2: how selected, subtotal, % of grand total 

- line 3: total bar count, grand total of measure 



   Close-Up View of Top 25 Bar Chart Title Lines 

- titles are dynamic & data-specific 

- line 4 has all of the links 

- left end of title line 5 is optional text 

- right end of line 5 is optional run day, date, time 



 assure text readability  

 deliver image + precise numbers 

 use Bessler style horizontal bar charts 

    to compare categorical data 

 Show Them What’s Important 

    with ranking and/or subsetting (enough data) 

 provide “data tips” & spreadsheet for dense time series, but 
    annotation* or an on-chart table for time series when feasible 

 make wise use of COLOR—see my paper in the Proceedings 
*Use Bessler Sparse Annotation whenever enough 

6 Laws of Graphic Communication Effectiveness 



Code for Examples in These Slides 
For Examples 1-9, 

see the Proceedings and Tools Package 
 

Find the code for my SuperMacro (Example 10) 

UpTo4WaysRankingHbarChartsToHTML in 
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf 

http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf
http://www.pharmasug.org/proceedings/2013/DG/PharmaSUG-2013-DG11.pdf


Needless academic research found: 

 more difficult to compare sizes of 

    pie wedges than lengths of bars or lines 

 difficult to numerically estimate 

    angular measure of pie wedges 

false problem with pie charts 



 For effective communication with graphs,  

    you always must deliver 

    image AND precise numbers— 

    Provide value AND percent of whole 

    as part of slice label, or in a legend 

 To Show Them What’s Important, 

    it is best to order the pie slices by size  

Why a false problem? 



A Pie Chart That Works: Image + Precise Numbers 



  

A Pie Chart That Works: Image + Precise Numbers in Legend 
  

GTL Pie Chart Created Using Latest Bessler Pie Chart Macro 



  

A Pie Chart That Works: Image + Precise Numbers in Legend 
  

SAS/GRAPH Pie Chart Created Using Bessler Pie Chart Code 

Order here is to the opposite of prior charts. It can be the same. 



  questions, suggestions, requests: 

  

  Le_Roy_Bessler@wi.rr.com 
   

  LeRoy Bessler PhD 

  Bessler Consulting and Research 

  Mequon, Milwaukee, Wisconsin, USA 
 

  Visual Data Insights™ 

  Strong Smart Systems™ 

 


