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By the Numbers:

Over 35 years, Cornell’s
Tuition has taken an

} increasingly larger share
|
By vem Mysanias; Ovan 35 veaas, CoRmaLL'y TUITIGN HAS TAKEN AN / famlly lncome :

of its median student

Pecking Order:

ok Over 12 years, Cornell’s
it ranking in US News &

PR iR World Report has risen

and fallen erratically.

Data Analysis is like Doing
Experiments

¢ Discovery is usually more exciting and
important than confirmation.

e Interaction, feedback, and trial and error
are all critically important.

* Better to start trying to obtain and explain
specific findings rather than figure
everything out at once.

¢ Insight more important than objectivity.
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= Why
= does college

have to cost
much? -

¢ Philosophy
* Aim of good

graphics

* “Plotting” -
smoking and Y-Y

¢ Good advice and
MLB finances
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Cornell University’s

Tuition

Cornell University’s

Ranking

7 December 2000

¢ S.J. Gould and

“Goosing”

* Showing Balance
® Some Bad Ideas

* Some Good Ideas

— Transformations

— Graphical arrays

Make the data stand out. Avoid clutter.

Aim of Good Data Graphics

¢ The aim of good data graphics is to
display data accurately and clearly.

* A good graph is quiet and lets the
data tell their story clearly and

completely.

¢ Graphs are best when they “force
us to see what we never expected.”
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Visual clarity must be preserved
under reduction and reproduction

Figure 3.1, Allcanse death rates for current smokers and lilelong nomsmokers, by age and gender
Cancer Prevention Study 11, 1952- 1955

SMOKING,
WOMEN AND
“PLOTS”

e O0,000 PEFSOT=ed T

Thanks to Howard Wainer and the CDC web site www.cdc.gov/tobacco/sgr/sgr_forwomen/pdfs/chp3.pdf

All-Cause Death Rate (Log Scale) Plotted Against Age

Women in Cancer Prevention Study II, 1982-1988 Smoking and Death Rates Shown by Age
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Figure 1: Expenditures vs. SAT Scores
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Figure 3: SAT scores soar despite
sluggish funding of education
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MAJOR LEAGUE

BASEBALL 2001
EcCcoONOMIC
FORECASTS

www.mlb.com/mlb/hearings/downloads/overview.pdf
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Figure 2: SAT Scores and funds for

education rise together
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Graphical Displays Should...

¢ Show the data.

¢ Induce the viewer to think about

the substance of the data.

¢ Avoid distorting what the data

have to say.
¢ Serve a clear purpose.

Mjor League Basebd | G ubs, 2001
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Pre-Revenue Sharing Income for Major League Baseball Teams
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Make the data stand out.

¢ Do not clutter the interior of the scale-line
rectangle.

— Use a reference line when there is an
important value that must be seen across the
entire graph, but don’t let the line interfere
with the data.

— Do not allow data labels to interfere with the
data or clutter the graph.

— Put keys outside the scale-line rectangle, and
put notes in the caption or text.

Center for Health Care Research & Policy
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Post-Revenue Sharing Income in MLB, 2001
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Make the data stand out.

* Don’t let anything obscure the data.

— Use visually prominent graphical
elements to show the data.

—Make the data rectangle slightly smaller

than the scale-line rectang]le.

—Tick marks should point outward. Do not

overdo the tick marks or grid lines.

—Overlapping plotting symbols must be

visually distinguishable.

STEPHEN JAY
GOULD AND
PLOT
“GOOSING”

SJ Gould Full House (1996), figure 16, page 109
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1980 .o.:.’.
1970 :s'.
1960 . '3 ¢
1950 }.: K
1940 : i: . Redrawn
£ 19% oo¥, to match
& 1020 ::,' Gould, S.J.
1910 o ¢ Full House
150 e (1996),
o0 i p.109,
1880 ‘s, .... fig 16
T T * '.\ hd
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Standard Deviation of all Batting Averages for Regular Players

LOWESS Smoothing

* LOWESS (Loess) = Locally Weighted
Regression Smoothing

* Purpose — summarize the middle of
the distribution of Y for a given X.

—Produces smoothed Y values at any
point on the X scale, then connects the
smooths with line segments.

—Smoothing parameter o requires
judgment, or can automate this.

InterQuartile Ranges of Batting Averages Over The Last 75 Years
Prompted by Stephen Jay Gould's Full House: Fig 16, p. 109, With Lowess Smooth
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Standard Deviation of Batting Averages for Regular Players

SD of Batting Averages for Regular Players
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Change in Standard Deviations of Batting Averages Over Time
A Redesign of Stephen Jay Gould's Full House: Fig 16, p. 109
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CHECKING FOR
COVARIATE
BALANCE
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Checking for Covariate Balance:
Large Tabular Presentations

(Rx) | (Ctrl) Unadjusted Wald F (p)
Variable RP % |RT % Wald F (p) adj. for PS
Incontinent 3 8 12.2 (<.001) 0.09 (.76)
Impotent 21 38 36.1 (<.001) 0.85 (.36)
CHF 8 3.8 (.05) 0.20 (.66)
Lung Dx 12 5.7 (.02) 0.02 (.89)
Hypertens. 41 45 1.2 (.28) 0 (.98)
Angina 9 18 17.0 (<.001) 0.25 (.62)

Adapted from Table 1 in Potosky et al. (2000) p. 1585

Standardized Differences (%) in

Covariate Means: Before Matching
All Patients: Angiography - No Angiography

Frequency
(=] [+ ] E-N o @

-80 =40 0 20 40 60 80
% Standardized Difference

37,788 Patients
Normand et al. (2001) p. 395

Characteristics of Nursing Home Residents Before Matching
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Does Matching By Propensity Scores
Help Reduce Selection Bias?

Standardized Differences are an Appropriate
Summary Statistic to Use in Assessing
Covariate Balance
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Normand et al. (2001) p. 395

Covariate Balance Induced by Propensity Score Matching
Nursing Home Resident Groups (Rehab - No Rehab)
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Covariate Balance Induced by Propensity Score Matching
Nursing Home Residents (Rehab vs. No Rehab Groups)
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To Transformations

Presidential Election Results for Florida,

by County
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Statewide Votes for McReynolds in Florida, by County |
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Drug Use in the Class of 1995
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Insurance Premiums for Males as a function of age

Jackson National's 10-year Level-Term $100,000 Policy and smoking classification (spaced logarithmically)
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MSRP for 2001 Convertibles (with Lowess Smooth) Taking Logs Emphasizes Linear Price Tiers of 2001 Convertibles

Taking logs doesn't always lincarize Based on Wainer, H. (2001) Chance, 14.3, p. 44

400 400

250 250

160 160

&
100 -| 100 o
oy

Price in thousands of dollars spaced as logarithms

Price in thousands of dollars spaced as logarithms

T T T T T T
0 10 20 30 40 50 0 10 20 30 40 50
Convertible Number Convertible Number

Center for Health Care Research & Policy
CWRU — MetroHealth Medical Center Page 10



Thomas E. Love, Ph. D. January 25, 2002
TEL3@po.cwru.edu www.chrp.org

An Inverse Transformation provides an understandable metric, To More Graphical Arrays
yields a good linear fit throughout and suggests other groupings
| | | | A |

TRANSFORMATION,
SCATTERPLOT
L MATRICES &

How many can you buy for a million dollars?
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http://www.belmont.com/belweb2/software/cg/cg_examp/boxplot.pdf
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Residual-Fit Spread Plots

¢ Fitted (predicted) values and
residuals each have a distribution.

* An r-f spread plot compares the
spreads of the residuals and the
fitted values.

* Graphical analog to R? statistic.

Regression Model for Dominican Hypertension Study Data

Fitted Values Residuals
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Dominican HTN Predicting SBP from Gender and Village

Fitted Values Residuals
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Regression model SBP = 14.54 + 1.40 DBP
Fitted Values Residuals
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