36-315: Statistical Graphics and Visualization

Handout 8
Date: February 10, 2003

Uses of a scatterplot:

e Determining a relation between variables
e Making predictions

e Identifying outliers and subgroups

Relations between variables:

Predictability - y is predictable from zx if the mean of y changes with x, when only z is known.
Thus x reduces (but doesn’t necessarily eliminate) the uncertainty in y. Note that z may or
may not be predictable from y.

Linear correlation - y is predictable by a linear function of z, i.e. the mean of y changes linearly
with . In this case, the correlation coefficient measures predictive ability. This property is
symmetric.

Statistical dependence - Some aspect of the distribution of y changes with x. This property is
symmetric, and not the same as the everyday notion of dependence (causal dependence).

Permutation test - Rearrange the z values among the cases, also rearrange the y values, then
plot. Looks the same — independent.

Checklist:

1. Transform to remove skew
2. Zoom in to show detail (or zoom out to show outliers)
3. Set symbol size (reduce overplotting)

4. Add trend line (with right smoothing factor)



Data-ink principle: The data should be prominent, the most prominent part of the plot

Common mistakes:

e Bad scale - Axes too big, lack of transformation
e Symbol too small or too large, not resistant to overplotting
e Obscuring boundary - no margin, ticks inward
e Making a lookup table - too many ticks/grid lines
Animals plot: data obscured by curves, big labels, no margin
Revision: rotated so labels don’t clutter, shorter labels, bigger points, margin, fewer ticks

List of figures:

1. “Pace of city life” (Tufte, 1983)

2. Types of relations

3. Datasets with same correlation coefficient (Chambers et al, 1983)
4. Permutation test

5. Florida voting in 2000 presidential election (3 pages)

6. Steps to making a scatterplot

7. Fixing a bad scatterplot

8. Animals scatterplot and revision (Cleveland, 1994)
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Permutation test for independence:
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Voting in 2000 election:
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Remove grid

A terrible scatterplot
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Change symbol

Enlarge symbol
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