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Why this presentation? 

► This project was inspired by an underinforming 

     Tableau dashboard 

     at the LinkedIn Data Visualization Group 

► The alternatives shown here use  

     SAS® ODS Graphics (The Graphics SuperPower Tool) 

     and my software-independent principles*  

     for communication-effective graphic design  

     and for communication-effective use of color. 

*Find them, e.g., in Chapters 1 and 2 of my book 

 

  The Most Fundamental of My Many Principles ► ►  

 



Provide Image AND Precise Numbers 
 

Image – For Impression  

 Immediate  

 Easy  

 Memorable (“Sticky”)  

Precise Numbers – For Knowledge  

 Clear  

 Certain  

 Correct (“The Right Answer”) 



Typical Color Gradient Map (unhelpful legend omitted) 

Useless 

gradient 

color coding 



A gradient legend and color-coding are unsatisfactory. 

► Impossible to match with certainty each color on the 

map with that precise color in the legend. 

► Impossible to match with certainty the colors of two 

distinct areas on the map or to know exactly how much 

their colors might differ. 

► Impossible to label each color in the legend. 

The Popularity of Gradient Legends Always Mystifies Me 

 

 



My By-Country Maps  

Use Rationale-Based Ranges and Discrete Color-Coding 
 

Five ranges for the response variable: 

- Top  N 

- Above Median 

- Median 

- Below Median 

- Bottom N 

N is typically not more than one-fifth of the country count 



Ranges with a Rationale and a Usable Legend 



a Rationale and a Usable Legend 

The ranges are trimmed. 



Supplementing the Legend 

To Tell the Whole Story 

with lists of Country, Rank, and Case Rate 

both in alphabetic order, and by Rank within Range 



Alphabetic Country List        Range/Rank Order List 



How to map the COVID-19 data? 

For 236 countries in the COVID-19 data set 

► Five World Maps By Continent and By Region 

► Five By-Country Maps for each Continent/Region 

► Five By-Country Maps for The World 

 

Five COVID-19 Data Measures:  

(1) Population . . . the context for the epidemic 

(2) Total Cases 

(3) Total Deaths  

(4) Case Rate 

(5) Mortality Rate 



Maps for Five Response Variables: 

Population, Total Cases, Total Deaths, Case Rate, and 

Mortality Rate—Five Maps Interlinked 

 

The Index links only to Population Maps 

Every map has a link to the Index 

 

Case Rate =  Total Cases / Population 

Mortality Rate = Total Deaths / Total Cases 

 

► All maps have data tips (mouseover text) for 

supplemental data elements (discussed on other slides) 

 



Map Usability Obstacle 
 

► countries too small for viewer to see the color-coding 

► identity, location, mouseover text are undiscoverable 

 



Maps Made Usable! 

Annotated two ways: 

► Rank Numbers on Top N & Bottom N Countries 

► Rank Numbers on Every Country 

     (infeasible for the World Map) 

 

Rank Numbers are keys to lists of countries. 

Lists are at each side of the map image: 

(a) alphabetic order by country at left 

(b) response value rank order at right 

 
 

 

 



Oceania is a Discontiguous Continent, Unlike the Others 

24 Countries: But How Many of Their Color Fills Can You See? 



Annotation Makes Every Tiny Country in Oceania Discoverable! 



Alphabetic Order By Country With Rank      Five Ranges with Rank Ordered Countries 

Two SideNote Alternatives Provide Country, Rank, and Value 



MouseOver Text ("data tips" in ODS Graphics) 

can be as informative as you are willing to make them 



Mouse on Case Rate Rank 17 Button for the World's Least Populous Country 

Atlas Key to Discovery of  The Tiny 

Annotation enables the computer 

mouse to find The Pitcairn Islands: 

Pitcairn, Henderson, Ducie, and 

Oeno, with a total area of 47 sq km 

(18.5 sq mi). Only Pitcairn is 

inhabited.  Some of its residents are 

descendants of men from the Mutiny 

on the Bounty. 



Countries and Their Information – Two Essential Ways 
 

► For Immediate Inspection,  

     Mouseover  Text (aka Data Tips)  

     DIRECTLY connects information to each country 
  

► For Non-Vanishing Inspection and Comparison,  

     each map links to:  

     (1) a bar chart of the mapped data 

           and much of its mouseover data 

     (2) a spreadsheet for all of that data  



After Clicking on “Bar Chart” 



Ranked Bar Chart Shows Them What's Important 

But Needs a Quick Easy By-Country LookUp Companion 



The Alphabetic Order Bar Chart 



After Clicking on “SpreadSheet” on the Map or Selecting "Spreadsheet" on Either Bar Chart 



Bar Charts for The World, But Different 

 



Show Them What’s Important  

with Bar Charts By Using 

► Ranking . . . Always 

► Subsetting . . .  

     Sometimes Incompleteness Can Be Beneficial: 

     Enough Is A Cure For Information Overload! 

 

 

 



Top 30 Countries By Total Cases AND Top 30 By Total Deaths 



 
► The countries in these Top 30 charts  

     account for 85% of total cases & 85% of total deaths. 

► Subsetted Ranking Reports CAN suffice to deliver  

     the most significant information. 

 

 



Let's take a world tour . . .  

But Not With Response-Range-Oriented Maps 

Let's "Summarize" the 12 Sectors of the World by 

Response Variable, and Rank Annotate Each of Them 



The World View Of Population By Continent And By Region 



CloseUp of Title Lines 1 and 2 



Asia is presented only as Five Regions 

No COVID-19 response value is in the legend 

Deliver it at the end of TITLE1 



Total Cases 



Total Deaths 



Mortality Rate (Total Deaths as Percent of Total Cases) 



Case Rate (Total Cases As Percent of Population) 



At this level, mouseover text is limited, but the linkable SpreadSheet is informative. 



Using the mouse to instead take the link to the SpreadSheet 



After Clicking on Africa in the World Map for Case Rate 



Middle East and Transcaucasia 

Transcaucasia is the West Asian Countries of Armenia, Azerbaijan, and Georgia 



Central Asia  Missing Data Countries Are Identified in a SubTitle (can't be in the lists) 



Central Asia  Missing Data Countries Are Identified in a SubTitle (can't be in the lists) 



Indian SubContinent  It is on the Indian tectonic plate south of the Himalayas 



North Asia and East Asia (not "NorthEast Asia" which does not include ALL of Russia) 

North of Mainland Russia are its numerous Arctic islands.  West of it, is Kaliningrad.    

NOT an island, it is a Russian enclave on the Baltic Sea between Lithuania and Poland. 



South America  Almost No Rank Button Overlays 



Central America  No Rank Button Overlays 



Caribbean Islands  A much larger image height could eliminate most of the overlays 



Was there much cross-border propagation of COVID-19?  

Which high case rate countries had a high median case 

rate for their adjacent countries? 

The collections of adjacent countries are the Continents. 

 

Two continents to ignore: 

► North America has only one surrounded country 

► Oceania is all islands. 

     (Australia is its biggest "island".) 

 

 

 



► Initial challenge: How to  

     programmatically identify adjacent countries? 

► Ask me for the code, if interested 

 

What to do: 

► Plot Median Surrounding Country Case Rate 

     Versus Surrounded Country Case Rate 

► Annotate Each Country on Map with its Case Rate  

     and the Median Surrounding Country Case Rate  

► The Map Is Response Range Color-Coded 



Africa:  For five Case Rates > 6, and three at or below 1.7, the Median Adjacent Case 

Rate is Much Higher than the Median of All Median Adjacent Case Rates. 



Africa:  There is a High Case Rate cluster around Botswana which is Case Rate Rank 1  



High Case Rate cluster around Botswana which is Case Rate Rank 1  



Asia: Except for Case Rates 13.4 and 22.6, all Surrounded Country Case Rates > 10 

have Median Adjacent Countries' Case Rates comparable to those for Case Rates < 10 



Asia: Some Top 10 Countries are under Rank buttons. Adjacent Pairs, Some Visible, are:  

Israel (2) & Lebanon (5); Georgia (3) & Russia (7); Georgia (3) & Armenia (8); Mongolia (4) & Russia (7) 



South America: Only Half of the Case Rates > 9.9 have Median Adjacent Case Rates 

substantially higher than those for Case Rates < 9.9 



South America: The Top Three Case Rate Ranked Countries are isolated from each 

other. Argentina (4) has a small border with Brazil (5). Uruguay (2) is surrounded by 

Argentina (4) and Brazil (5). 



Europe:  The Median Adjacent Countries' Case Rate is clearly higher when the 

Surrounded Country Case Rate is at least 29 



Europe: Two countries of the Top 10 are adjacent: Austria and Slovenia.  

Some of the Above Median are adjacent: (a) Baltic States (Latvia, Lithuania, Estonia); 

(b) Germany which is bordered by Switzerland, Netherlands, Belgium, and Czechia. 



Besides the data elements already mapped, 

there are fifteen other data elements  

listed on the next slide. 

Source:   

owid-covid-data.csv 

https://covid.ourworldindata.org/ on 5 January 2024 

 

 

 

 

 



The Number of Countries with Each Data Element Is: 

236 Population  

227 Life Expectancy  

210 People Per Sq. Km.  

202 Diabetes Percent of Aged 20 to 79  

194 Median Age 

192 Cardiac Deaths Per 1000   

192 GDP ($K) Per Capita  

192 Pop. Percent Aged 70 or Older  

188 Pop. Percent Aged 65 or Older 

187 Human Development Index 

170 Hospital Beds Per 1000 People  

146 Females Percent Who Smoke 

144 Males Percent Who Smoke  

125 Pop. Percent in Extreme Poverty   

  94 Pop. Percent with On-Premises HandWashing  



Data Source's Fifteen Data Elements By Country 

► Do they have an effect on:  

     Case Rate or Mortality Rate? 

     Case Count or Mortality Count? 

► How SHOULD any relationships be found? 



Plots of any COVID-19 Measure versus Fifteen Variables 

is Delivered With: 

1. Fifteen Stand-Alone Full Web Pages 

2. One 3-Row BY 5-Column Panel of 

    scatter plot miniatures in 15 cells 

3. Fifteen links in the panel to the full web pages 

 

Why the panels?  

Overview into the collection of 60 full web pages. 

 

 

  



Panel of Scatter Plots of Case Rate vs 15 variables 



Magnified 

Excerpt of Cell 

C4 from Screen 

Capture of Full 

Panel Web Page 



Mouseover 

Text in its Full 

Web Page Plot 



Mouseover 

Text  

Magnified 



Highlight the Top N & Bottom N Countries 

► Depending on the X variable, 

     there may be 94 to 236 countries 

 

 

 

 

 

 

 

 
 



Case Rate Plots with Linear Fit & Highlight Top and Bottom 10 Countries 



Case Rate Plots with Linear Fit & Highlight Top and Bottom 10 Countries 

Outliers Present (See C1 & C2 cell excerpts below) 



Case Rate Plots with Linear Fit & Highlight Top and Bottom 10 Countries 

Outliers Removed  Cited in Red Subtitle (see the affected cells below) 



After Clicking on C1 (Case Rate vs Population) in Panel Title Line 3 

The Highest Case Rates Cluster at Low Population Countries (X's near 0) 



After Clicking on C2 (Case Rate vs Pop. Density) in Panel Title Line 3 

Highest Case Rates Are Not Apparently Driven by Population Density 



► All Case Rate Plots, Mortality Rate Plots,  

     Total Cases, and Total Mortalities 

     are available upon email request. 

► Likewise any maps other than Case Rate maps shown, 

     and any bar charts or spreadsheets. 

► Source data and code to build it all yourself, 

     if interested. 



This presentation uses my software-independent 

principles for communication-effective graphic design          

and for communication-effective use of color. 

For all of the principles, see Chapters 1 & 2 of my book: 

Visual Data Insights Using SAS® ODS Graphics: 

A Guide to Communication-Effective Data Visualization.  

See the book for 327 examples (and code), using every 

tool in ODS Graphics, except vector plots. 

 

 



This is a presentation on Data Visualization. 

I'm interested in YOUR conclusions, if any,  

and suggestions of other ways to present the data. 
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