Chapter 6: RANDOM SAMPLING AND

DATA DESCRIPTION

Part 2: Comparative Box Plots
Time Sequence Plots
Probability Plots
Normal Probability Plots
Sections 6-4 to 6-6

Another use of boxplots...
Comparative boxplots

Data on Infant-Mortality. The observations are
nations of the world around 1970

Variable:
infant Infant-mortality rate per 1000 live births.
region Levels: Africa, Americas, Asia,

Europe.
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Time Sequence Plots We didn’t consider the time component previ-
Section 6-5 ously, but we can look at it as time sequence
plot...

When data is collected over time, it can be in-

formative to plot the data in sequence. Compressive strengths with time com-

ponent included

Time sequence plot can show trends and cycles. G S Tiraiesris
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Time sequence plots can help you recognize trends.
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Probability Plots
Section 6-6

Let’s return to the stem-n-leaf diagram for the
compressive strength data.

The decimal point is 1 digit(s)
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It looks ‘normally’ distributed, but is it?
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Having the correct general shape is a start, but
there are specific probabilities that coincide with
the normal distribution.

For example...

— normal
— not quite normal

For the red probability distribution, less than
95% is between -2 and 2 because there is more
‘left’ in the tails than in the normal distribution.

Scaling the distribution won’t get you the nor-
mal distribution.



The previous example shows a distribution that
is nearly normal, which will often be close enough
to the normal for our specific needs.

But, in general, we we want to be able to de-
tect non-normality, or when a distribution is not
normal.

We can use a Normal Probability Plot for
this goal.

Suppose we have n = 10 data points and we
want to know if they were likely to have been
generated from a normal distribution.

0.693 -1.236 -1.141 1.366 -0.756
-1.321 0.665 -0.627 1.635 -1.242

We can compare these 10 values to 10 ‘likely”
values from a known normal distribution.

What are the 10 ‘likely’ values from a normal?

We use the percentiles of the standard normal
to get these ‘likely’ values.

Take one from...
the bottom 10% of the distribution,
the next 10% of the distribution,

the 10% of the distribution below the center,
the 10% of the distribution above the center,

the top 10% of the distribution.
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The other 9 are found similarly.
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We split the difference for picking a point in the

- ' of
lowest 10% and find the z-value at which 5% percentile | 0.05 0.15 025 035 045 0.55 0.65 0.75 0.85 0.95

the probability is below it... svalie |-1.64 -1.04 0.67 -0.39 -0.13 0.13 039 0.67 104 1.6

p(Z < —1.64) = 0.05 Notice that we get more representative points

from around zero than in the tails (the vertical

—1.64 is our representative value from the bot- lines above are the most dense near zero).

tom 10%.

Compare our data points (sorted) to the above:
lour data|-1.32 -1.24 -1.24 -1.14 -0.76 -0.63 0.66 0.69 1.37 1.64
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They're easier to compare if we plot them against We often plot a line that connects the 25%th
each other... and the 75%th percentile points for ease of judge-
ment.
Normal Probability Plot
NOTE:* These 10 data points were randomly
. generated from a normal, though they don'’t fall
ezxactly along the line.

05

0.0

-0.5

-0.5 0.0 05
sorted data

If our data points were likely to have been gen-
erated from a normal, the plotted points will fall
approximately along a straight line.
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In general, if you have n data points, you want
to choose a representative value in every consec-
utive % probability interval (but we’ll split the
difference and pick the midpoint of the interval).

1) Sort your data points and denote them as
33(1), 33(2>, ce ,[E(n)

(1) i1s the minimum value in the data set.

Z(p) 1s the maximum value in the data set.

2) For each () get the associated representa-
tive value as z; where

j—05
n

= P(Z S Zj> = @(Zj)

3) Plot all n points as (96(]'), zj)
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Things to look for in your normal probability
plot...
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normal normal

All these are signs of non-normality.

A few notes...
There are other ways of getting the ‘representa-

tive’ theoretical value, but this is the one we’ll
use.
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You can also do a probability plot on probability
paper which has special axes, but we’ll use the
regular axes and plot (a:(j>, z;) as in these ex-
amples.

Other books (and software) often show this plot
with T(j) on the vertical axis, and z; on the
horizontal axis (a reflection over y=x line). The
general concept holds, but the descriptions at

the top of this page will switch.
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Other distributions of interest
You can use the same tactic to compare your
data to any hypothetical distribution.

If you're interested in seeing if your data came
from an exponential distribution with rate pa-
rameter A = (0.2.

Observed values:
0.352 0.622 1.480 1.516 2.779 5.372 5.603 6.759
R.557 8.947

Representative theoretical values:
0.26 0.81 1.44 2.152.99 3.99 5.25 6.93 9.49 14.98
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The probability plot:

Again, if the data matches the theoretical distri-
bution, then the points will fall approximately
on a line.

(These data points were generated from a expo-
nential with A = 0.2.)
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