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DefinitionsDefinitionsDefinitionsDefinitions

 Static Graphic: Graphic created via userStatic Graphic: Graphic created via userStatic Graphic: Graphic created via user Static Graphic: Graphic created via user 
commands in a statistical software package commands in a statistical software package 
(e.g., R, SAS, …)(e.g., R, SAS, …)(e.g., , S S, …)(e.g., , S S, …)

 Interactive Graphics: Series of graphics Interactive Graphics: Series of graphics 
manipulated via mouse and menu options viamanipulated via mouse and menu options viamanipulated via mouse and menu options via manipulated via mouse and menu options via 
interactive statistical software (e.g., Mondrian, interactive statistical software (e.g., Mondrian, 
GGobiGGobi ))GGobiGGobi, …), …)

 JournalJournal--Quality Graphic: HighQuality Graphic: High--quality graphic quality graphic 
for p blication p rposesfor p blication p rposesfor publication purposesfor publication purposes



Construction Principles for Good Construction Principles for Good 
G hiG hiGraphicsGraphics

 Early on, guide subject experts through exploratory Early on, guide subject experts through exploratory 
interactive graphical sessions of new data setsinteractive graphical sessions of new data sets
F h f f h d h h ld b di l d iF h f f h d h h ld b di l d i For each facet of the data that should be displayed via For each facet of the data that should be displayed via 
graphics, first explore different possible graphical formatsgraphics, first explore different possible graphical formats
O d id d f t fiO d id d f t fi t h fi f i tt h fi f i t Once decided on a format, fineOnce decided on a format, fine--tune each figure for print tune each figure for print 
(grayscale), online (color), or presentation (poster or (grayscale), online (color), or presentation (poster or 
projection) formatprojection) formatprojection) formatprojection) format

 Adhere to special requests from the subject experts Adhere to special requests from the subject experts –– they they 
will have to understand a graphic (not we, the statisticians)will have to understand a graphic (not we, the statisticians)will have to understand a graphic (not we, the statisticians)will have to understand a graphic (not we, the statisticians)



Carpal Tunnel Syndrome (CTS)Carpal Tunnel Syndrome (CTS)Carpal Tunnel Syndrome (CTS)Carpal Tunnel Syndrome (CTS)

 Carpal tunnel syndrome is pressure on the medianCarpal tunnel syndrome is pressure on the medianCarpal tunnel syndrome is pressure on the median Carpal tunnel syndrome is pressure on the median 
nerve nerve ---- the nerve in the wrist that supplies feeling the nerve in the wrist that supplies feeling 
and movement to parts of the hand. It can lead to and movement to parts of the hand. It can lead to a d ove e t to pa ts o t e a d. t ca ead toa d ove e t to pa ts o t e a d. t ca ead to
numbness, tingling, weakness, or muscle damage numbness, tingling, weakness, or muscle damage 
in the hand and fingers.in the hand and fingers.e d d ge s.e d d ge s.

from https://health.google.com/health/ref/Carpal+tunnel+syndromefrom https://health.google.com/health/ref/Carpal+tunnel+syndromep g g p yp g g p y





Study BackgroundStudy BackgroundStudy BackgroundStudy Background
 Subjects have to indicate where they experience what kind of Subjects have to indicate where they experience what kind of 

“pain” on their fingers/hands“pain” on their fingers/handsp gp g
 Background:Background:

–– 393 Subjects393 Subjects
494 d i494 d i–– 494 Hand Diagrams494 Hand Diagrams

 Expert raters assign values Expert raters assign values 
from 0 (unlikely) to 3 (classic),from 0 (unlikely) to 3 (classic),
describing severity of CTSdescribing severity of CTS

 Interested in rating agreement Interested in rating agreement 
among 3 expert ratersamong 3 expert ratersamong 3 expert ratersamong 3 expert raters



Live Demo of Interactive GraphicsLive Demo of Interactive GraphicsLive Demo of Interactive GraphicsLive Demo of Interactive Graphics

 MondrianMondrian

 http://www.rosuda.org/Mondrian/http://www.rosuda.org/Mondrian/p gp g
 Visualization of categorical and geographic dataVisualization of categorical and geographic data
 Main Developer: MartinMain Developer: Martin TheusTheus Main Developer: Martin Main Developer: Martin TheusTheus









Results in PaperResults in PaperResults in PaperResults in Paper

 Graphical observations complemented by numerous logistic Graphical observations complemented by numerous logistic 
i l O ll li l O ll lregression analyses. Overall result:regression analyses. Overall result:



GraphicalGraphicalGraphical Graphical 
Results: Results: 

D l tD l tDevelopment Development 
Sequence (1) Sequence (1) --

HistogramsHistograms

 Comparison of Comparison of 
Rating Consensus Rating Consensus 
Scores of 3 Raters, Scores of 3 Raters, ,,
Compared to the Compared to the 
Raters’ Individual Raters’ Individual 
ScoresScoresScoresScores



Graphical Graphical 
Results: Results: 

Development Development pp
Sequence (2) Sequence (2) 

–– JitteredJittered–– Jittered Jittered 
ScatterplotsScatterplots



GraphicalGraphicalGraphical Graphical 
Results: Results: 

D l tD l tDevelopment Development 
Sequence (3) Sequence (3) 

–– BoxesBoxes



GraphicalGraphicalGraphical Graphical 
Results: Results: 

Development Development 
Sequence (4) Sequence (4) 

–– 2007 2007 
Conference Conference Co e e ceCo e e ce

Poster Poster 
VersionVersionVersion        Version        

(1 Rater only)(1 Rater only)



GraphicalGraphicalGraphical Graphical 
Result Result 

(Fi l)(Fi l)(Final) (Final) ––
Change of Change of 

Layout and Layout and 
new Labelsnew Labels



Numerical ResultsNumerical ResultsNumerical ResultsNumerical Results

 Weighted “kappa” represents agreement between three Weighted “kappa” represents agreement between three 
b d diff b h h ib d diff b h h iexperts, based on difference between how much agreement is experts, based on difference between how much agreement is 

present compared to how much agreement would be expected present compared to how much agreement would be expected 
by chance alone (possible range is by chance alone (possible range is --1.0 to 1.0)1.0 to 1.0)y (p gy (p g ))

 Interpretation:Interpretation:
–– < 0 : Less than chance agreement< 0 : Less than chance agreement

0 010 01 0 20: Slight agreement0 20: Slight agreement–– 0.01 0.01 –– 0.20: Slight agreement0.20: Slight agreement
–– 0.21 0.21 –– 0.40: Fair agreement0.40: Fair agreement
–– 0.41 0.41 –– 0.60: Moderate agreement0.60: Moderate agreement

0 610 61 0 80: Substantial agreement0 80: Substantial agreement–– 0.61 0.61 –– 0.80: Substantial agreement0.80: Substantial agreement
–– 0.81 0.81 –– 0.99: Almost perfect agreement0.99: Almost perfect agreement

 Observed Results:Observed Results:
–– Left Hand Diagrams: 0.88 (95% CI: 0.83, 0.91)Left Hand Diagrams: 0.88 (95% CI: 0.83, 0.91)
–– Right Hand Diagrams: 0.83 (95% CI: 0.78, 0.87)Right Hand Diagrams: 0.83 (95% CI: 0.78, 0.87)



Additional Graphical ResultsAdditional Graphical Resultspp
 Detailed Detailed 

Comparison Comparison pp
of Raters’ of Raters’ 
Individual Individual 
ScoresScoresScoresScores



Results in PaperResults in PaperResults in PaperResults in Paper

 Overall results (table & text):Overall results (table & text):



Overall ConclusionsOverall ConclusionsOverall ConclusionsOverall Conclusions
 Constructing  good, journalConstructing  good, journal--quality graphics is a long quality graphics is a long 

path that often requires many iterationspath that often requires many iterationspath that often requires many iterationspath that often requires many iterations
 Not every graphic will make it into a paper, but many of Not every graphic will make it into a paper, but many of 

those that do not make it will provide useful insights forthose that do not make it will provide useful insights forthose that do not make it will provide useful insights for those that do not make it will provide useful insights for 
the researchers: the researchers: 
–– Graphics often help to create new hypothesesGraphics often help to create new hypothesesGraphics often help to create new hypothesesGraphics often help to create new hypotheses
–– Graphics useful to verify resultsGraphics useful to verify results
–– (Interactive) graphics may serve as basis for a textual summary (Interactive) graphics may serve as basis for a textual summary 

or a tableor a table

 Combination of different graphical techniques (static, Combination of different graphical techniques (static, 
i i i l ) ff ii i i l ) ff iinteractive, various plots) most effectiveinteractive, various plots) most effective
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