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LeRoy Bessler PhD is a data artist, the world’s 

longest serving advisor to SAS® users on best 

practices for graphic design and use of color, and 

author of  Visual Data Insights Using SAS ODS 

Graphics: A Guide to Communication-Effective 

Data Visualization. His principles explained and 

demonstrated in the book are useful for any 

graphics software. LeRoy is a data analyst and 

SAS programmer, who has supported SAS 

servers, SAS software, SAS analytic data 

repositories, and hundreds of SAS users. 

“If you can’t do it with SAS software,  
you probably don’t really need to do it.”—LeRB 

About the Speaker 



At the MWSUG slides upload time 

this is still a work in progress. 

 

Suggestions as to what might be 

done differently or additionally are 

welcome. Near-future requests for 

data and code are welcome.  

Email questions will be answered. 

Questions DURING presentation are 

also welcome. 
 



Purpose of this presentation 

► This project was inspired by an 

underinforming Tableau dashboard 

at LinkedIn Data Visualization Group 

► It shows what insights can be 

provided with SAS® & ODS Graphics 

► Using PROC SGMAP, PROC 

SGPLOT, ODS HTML5, ODS 

LAYOUT, ODS Excel, SAS macro 

language, and Base SAS software 

► Version SAS 9.4M8 



Content 

► InfoGeographic Maps 

► Bar Charts 

► 5 Column X 3 Row Panels of 

Scatters Plots of Rates and Counts 

versus fifteen data elements 

► Linked-To Web-Page Large-Size 

Versions of the Small Plots  

► Linked To from Graphs: 

     Web Tables  

     Excel WorkSheets 

 

 

 



Data 2000 to 2003 for 236 Countries 

 

Source: owid-covid-data.csv 

https://covid.ourworldindata.org/ 

on 5 January 2024 

 

 

 

 

 



Data 2000 to 2003 for 236 Countries 

 

Data includes: 

► Country Name, Continent 

► ISOALPHA3, ID (geographic keys) 

► Population 

► Total Cases & Total Deaths 

► Case Rate (Cases / Population) 

► Mortality Rate (Deaths / Cases) 

► Fifteen other data elements  

     listed on a later slide 

 

 

 

 



Country-Level Derived Data Stored 

 

► Percent of World Cases  

► Percent of World Deaths 

RankInWorld for 

► Population 

► Total Cases  

► Total Deaths 

► Case Rate 

► Mortality Rate 

 

 

 

 



Country-Level Derived Data 

 

RankInRegion / RankInContinent 

For Regional / Continental Maps 

► Population 

► Case Rate 

► Mortality Rate 

To Be Added: Analogous Ranks for 

Total Cases and Total Deaths 

 

 

 

 



Data Source Includes 

Fifteen Data Elements By Country 

 

Do they have any effect  

on Case Rate or Mortality Rate? 

or Case Count or Mortality Count? 



The Number of Countries with Each Data Element Is: 

236 Population  

227 Life Expectancy  

210 People Per Sq. Km.  

202 Diabetes % of Aged 20 to 79  

194 Median Age 

192 Cardiac Deaths Per 1000   

192 GDP ($K) Per Capita  

192 Pop. % Aged 70 or Older  

188 Pop. % Aged 65 or Older  

187 Human Development Index 

170 Hospital Beds Per 1000 People  

146 Females % Who Smoke 

144 Males % Who Smoke  

125 Pop. % in Extreme Poverty   

  94 Pop. % with On-Premises HandWashing 



The COVID-19 Atlas contains: 

World Maps 

Continent Maps 

Regional Maps 

 

 

 

 

 

 

 



Basic Maps 

 

► Case Rate & Mortality Rate Maps are 

interlinked 

► Population Map not linked to either of 

those 

► All maps are web-enabled with data 

tips for all population, case, and 

mortality information and ranks. 

 



Basic Maps 

 

► For non-vanishing inspection, each 

map links to a bar chart of its mapped 

data and its data tip data 

 

 



Basic Maps 

 

► All maps are color-coded to support 

five categories of the response variable 

► A gradient legend and color-coding 

would be unsatisfactory—flagrantly 

underinforming 
 

 

 



Map Color-Coding 

 

All maps are distinct-color-coded for five 

categories of the response variable: 

- Top  N 

- Above Median 

- Median (two areas for any map with an 

even number of countries) 

- Below Median 

- Bottom N 

 

 



Positive ID for Top & Bottom N Countries 

 

All maps have a footnote for:  

► Top  N in a rank-ordered wrapped list 

of Rank : Country Name 

► Bottom N in a reverse-rank-ordered 

wrapped list  

of Rank : Country Name 

 

 

 



Other Countries 

 

Any map can optionally include a 

footnote for 

all of the non-Top non-Bottom countries 

in a rank-ordered wrapped list  

of Rank : Country Name 

 

 

 

 



Missing Data 

 

► Any map with missing data for the 

response variable includes a last 

footnote with a list of such Countries 

 

 

 

 

 



Map Usability Obstacle 

 

► For maps, there can be countries that 

are too small to see their color-coding 

► For those countries, data tips are 

inaccessible 

 



Maps Made Usable 

 

► Any map can optionally be annotated 

with Rank Numbers for the Top N and 

Bottom N Countries 

► Annotation is black numbers on white 

backfill—to assure that map area color 

coding fill does not impair readability 
 

 

 



Full Annotation Option 

 

► Any map can optionally have ALL of 

its countries Rank-Annotated 

► Complete annotation is most useful 

when the countries are neither too 

numerous, nor too close—so that the 

map does not suffer so much annotation 

overlapping that it impairs map usability 
 

 

 



 

 

Picking a Value for N 

 

For Top N and Bottom N, 

N is chosen as deemed appropriate. 

Usually not greater than 20% of the 

Count of Countries 

 

 

 

 

 
 

 

 



Making Discovery of Top & Bottom 

Countries Easy 

 

► Just TELL Them 

► For Every Map the Top N and 

Bottom N are listed in footnotes.  

► Hunting by color code is not 

required 
 



Countries with Missing Data for the 

Response are listed in a footnote 
 



Basic Map 



Mercator Projection 



Mouse on Greenland 



Making Top & Bottom 10 Findable 



Adding the Other Countries List 



See, also, Missing Data Countries 



Full Annotation Makes All Oceania Identifiable 



Mouse on Least Populous Country 



After Clicking on “Go To Bar Chart” 



Touring Case Rate  

Around the World 

 
All Countries in Map Are Annotated 

If Label Collisions Are Few Enough 

 

 

 

 

 

  





Ab 



Asia Using Mercator Projection – No Annotation 

















Mercator Projection – Population, No Annotation 















Top of Its Bar Chart 



 

 

 

 

 

Not shown above are 

the same full package of maps for  

Mortality Rate 

Case Count 

Mortality Count 

 

 

 

 

 

 

 

 

 

 

 



Show Them What’s Important 

with Horizontal Bar Charts 

 



Show Them What’s Important 

► Ranking . . . Always 

► Subsetting . . . Sometimes—  

Incompleteness Can Be Beneficial: 

Enough! 

The CounterPoint of Information 

Overload 

 

 



Highly Informative Ranked and 

Subsetted Horizontal Bar Charts 

 

Left of the bars are columns of  

► Rank 

► Country 

► Response Value 

► Percent of Grand Total Cases or 

Mortalities for the Subset 

(subset of Case / Mortality Rates OR 

subset of Case / Mortality Counts) 

 

 



Highly Informative Ranked and 

Subsetted Horizontal Bar Charts 

 

Subsetted Charts are 

► Top 30 

► Bottom 30 

 

Subsetted Charts for 

► Ranked Case / Mortality Rates 

► Ranked Case / Mortality Counts 

 

 

 



Highly Informative Ranked and 

Subsetted Horizontal Bar Charts 

 

All Subsetted Chart Titles include 

► Grand Total Response for Counts 

 

 

 



Top 30 Countries By Total Cases AND By Total Deaths 



Title Lines for Top 30 Total Cases AND Top 30 Total Deaths 

 

30 countries in the two Top 30 charts  

account for 85% of total cases & deaths. 

Subsetted Ranking Reports 

can suffice to deliver  

the most important information. 



Top 30 Countries By Case Rate & By Mortality Rate 



Excerpt of Top of the Top 30 Subsetted Horizontal Bar Chart 



Maximally Informative: 

Everything You Need To Know At 

The Category Level For This Data 



Maximally Informative: 

Everything You Need To Know 

About The Context 



Some People Will Want To 

ALSO See ALL OF IT 

 

For them,  

provide an Alphabetic Order Table* 

for quick easy lookup, 

but still include the Rank 
 

*table can include extra data 



Table Options 

 

► Linked Web Page 

► Linked Excel Worksheet 

► Both Chart and Table in Excel 



All Data in Alphabetic Order By Country (left end of sheet) 



Here are four other ways to look at 

the rates and counts data 

 

Joint Rank, which is the sum of any 

pair of the four ranks, is the easiest 

way I could think of to identify 

countries with multiple high 

rankings. 











Scatter Plots 

of Case Rate / Mortality Rate 

versus other data 

  



Scatter Plots 

 

► Available Y variables: Case Rate, 

Mortality Rate, Total Cases, Total 

Mortalities 

► X variables—each of the fifteen 

data elements (see list)  



Scatter Plots 

 

Delivered two ways 

► Stand-alone full web page 

► 3 Row BY 5 Column Panel of 

     scatter plot miniatures—links to 

     each stand-alone version 

     See links in third TITLE line 

     (Panel Cells are NOT linkable) 

  



Scatter Plot Enhancements 

 

► All include  

    Pearson’s Correlation Coefficient 

► Three Options 

     ► Highlighting the plot points 

          for Top 10 and Bottom 10 

          response values 

     ► Linear Fit 

     ► Highlighting AND Fit 

► Highlighting always has value 

  



Scatter Plot Option 

 

► Omit outliers 

► Any outliers are identified 

    in the plot subtitles 



NEXT is a 5 by 3 array display of  

Case Rate vs 15 data items (with 

Pearson correlation coefficients) 

 

AFTER THAT, Mortality Rate 



Screen Print from my wide screen laptop cropped at 10-in slide width 



Magnified 

Excerpt of 

Cell C4 

from 

Screen 

Capture of 

Full Panel 

Web Page 



After we get to the full web page for 

C4: Case Rate vs Median Age 

let’s use the mouse to explore one of 

the countries 

 

 

 

 

 

 

 



After Clicking C4 in Subtitle of Panel, and using mouse at destination 



Using mouse at full web page for C4: Case Rate vs Median Age 



Highlight Top & Bottom 10 Countries 

 

Show Them What’s Important 

among the numerous* Countries  

in the plot 

 

*Depending on which X variable it is, 

94 to 236 countries may appear. 

 

 

 

 



With More Features: Linear Fit & Highlight Top & Bottom 30 Countries 



From TITLE1 of the web page 



Magnified 

Excerpt of 

Cell C4 from 

Screen 

Capture of 

Full Panel 

Web Page 

Linear Fit & 

Highlight 

Top 10 & 

Bottom 10 

Countries 



After clicking on C4 in the panel subtitle 



Mortality Rate versus the Fifteen Variables 



Obvious Outliers for Population and Population Density 



Mortality Rate with Outliers Omitted 



Mortality Rate with Outliers Omitted 



 

 

 

 

 

Not shown is the same package of 

plots as above, but for Total Cases 

and Total Deaths versus the fifteen 

other data elements. 

 

There are also other things to do. 

 

 

 

 

 

 

 

 

 

 



 

 

 

Rescale some of the plots, using 

log-log, log-linear, and linear-log, 

and to look for non-linear 

relationships—between rates or 

counts and the other data. 

 

Use Kendall’s tau to prioritize plots 

for review, to avoid missing non-

linear relationships. 

 

 

 

 

 



COVID-19 Atlas Map Projections 

Now:  

Default Projection for All 

Mercator option for World, North 

America, Asia, Europe. For other 

maps, Mercator differs very little 

from the default. 

Next Step: Try to get a projection 

that is less stretched across the top 

than the default, but less squashed 

than Mercator can sometimes be. 
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