36-315: Statistical Graphics and Visualization

Handout 12
Date: February 26, 2003

Trend plots - Visualizing rates of change
Growth chart - Curves represent percent change from a given time.

Rate of change - Curves represent percent change from the previous time. Used for comparing
trends (“which one is growing faster?”).

Instantaneous rate of change - The percent change that the series is going through at each
instant.

Instantaneous slope:

gradient(z); = (T411 — T4-1)/2

Instantaneous rate = Instantaneous slope of the logarithm:

rate(z) = gradient(log(x))

Timeline:

1685 Robert Plot (England) makes a ”plot” of the weather.
1779  J.H. Lambert depicts temperature distribution over time.
1786  William Playfair depicts economy with line charts.

1800s Scientific instruments record data as line graphs.

1857  Florence Nightingale makes circular plots.

1998  Spiral plots.

Common mistakes in time series plots:

e Connecting dots instead of a smooth prediction line
e Poor aspect ratio

e Superposition with misleading scales

Trying to measure differences between curves (curve illusion)

Trying to compare rate of change using raw data



List of figures:

1. Firefighting at Mann Gulch, Montana

2. Passenger miles flown by commercial airlines, 1937-1960

3. Passenger miles rate of change

4. Four ways of comparing the number of doctorates (Cleveland, 1994)

5. Robert Plot’s (1685) “History of the Weather” (Wainer& Velleman, 2001)

6. J. H. Lambert’s (1779) table of temperature (Hankins, 1999)

7. William Playfair’s (1786) Chart of the National Debt of England (Hankins, 1999)
8. Difference of curves illusion (Cleveland, 1994)

9. Reproduction of Playfair’s imports/exports graph (Cleveland, 1994)
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Passenger miles flown by commercial airlines:
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Airmiles rate of change:
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Difference of curves illusion:
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Example from Playfair’s atlas:

5 1o Imports
[
s -
£
= o
—
2 exports
3
2
= o ]
()
©
E —
l_

(TTTTTTTTT T e e e e e e e e e e e e e e e e e e e rrTe
1700 1708 1716 1724 1732 1740 1748 1756 1764 1772 1780

Year

Trade deficit (imports—exports
00 0.2 04 06 0.8

1700 1720 1740 1760 1780

year



