Fifty Fathoms: Statistics Demonstrations for Deeper Understanding

Demo 3: What Do Normal Data Look Like?

Normally distributed data o The effect of changing the mean and standard deviation

A lot of things in traditional statistics depend on data being roughly normal. But what do such data look like? We
may have a mental image of the ideal bell curve, but a real sample from a normally discributed population may

look very different.

Normal Data E.Reraﬂdumizeg

from Fifty Fathoms
ey Curr icu lurn Pres_s @ 2008

q £t U = 0.00
t | 1
Marmal Date f 4 2 0o 2 4 &8
L < sr; signza =1.00
- randamNormal ¢ mu, sigma) ! .
1 138415 g 1! oy —r——
2 A 36454 2 3 4 08
3 0.970605 -
+ s R
4 0.731827 Normal Data ; Dot M@!
. e
& -0.22553
i 1.41178
8 08593251
k] -0.966631
19 0.116082!
............................................. . le
|||||||||| L] wa T
e e e e e e e e -10 4 -2 0 2 4 6 8 10
X

| mesn{ 3y=0.242432

What To Do

> Open Normal Data.ftm. It will look something
like the illustration.

In the upper left is the collection (the box of balls),
opened to show its Rerandomize button. Two
sliders, mu and sigma, control the mean and standard
deviation of the population, respectively. The case table

and the graph show the data.

>  Press the Rerandomize button repeatedly to see
how the data change. Observe how the mean of
this sample of 10 numbers jumps around.

= 'The data also rerandomize whenever you
move the sliders.

Change the mean by dragging the mu slider.

Change the standard deviation by changing
sigma.

Change the dot plot to a histogram by choosing
Histogram from the pop-up menu in the graph.

Again change mu and sigma (you may want to
rescale axes; see “Rescaling Graph Axes”) to see
how this looks.

Change the graph to 2 Normal Quantile Plot
{use the pop-up menu). In chis plo, if the data are
perfectly normal, they will lic on a straight line.

Rerandomize the data repeatedly to get an idea
of the variety of “lines” you can get with a sample
of 10 points drawn from a genuine normal
distribution.
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Measures of Center and Spread

Questions

For these questions, display the data as a histogram or
adot plot,

1 With mu =0 and sigma = 1 (this is called the
standard normal distribution), what's a typical
range of values for the points in your sample?

2 Whar’s a typical range of means for your sample
of 10 from a standard normal distribution?

3 Sermu=1. Now what's a typical range of values?

4 Set mu =0 and sigma = 2. Again—whatsa
typical range of values?

5  About what proportion of the time do the data

look fairly symmetrical and have a hump in
the middle?

You should see that with a sample of 10, the graphs
often look far from normal—they often don’t have a
hump in the middle, and they aren’t symmetrical. The
normal quantile plots can be pretty far from scraight
lines. So let’s add some points.

Onward!

> Click on the collection (or case table or graph)
once to select it. Then choose New Cases from
the Collection menu. Enter 190 and press OK.
Now you have 200 cases in your distriburion,

>  Play with the displays and sliders as before.
Observe how different it is from the sample of 10.

&  Let's put the curve on the graph. First, make che
graph a histogram with the pop-up menu.

> Choosc Scale | Density from the Graph menu.
'The vertical axis will change to a density scale.
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What Do Normal Data Look Like?

> Choose Plot Function from the Graph menu.
'The formula editor will open.

> Enter NormalDensity(x, mu, sigma). Press OK
to close the editor. You should sce something like
the graph in the illustration,
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> Again, play with the sliders to see how the
graph changes.

More Questions

6  With 200 cases, about what proportion of the time
do the data look fairly symmetrical with a hump in

the middle?

7 In the normal quantile plots {(choose Normal
Quantile Plot from the pop-up menu in the
graph), where do the points deviate the most from
the straight line? d

Extension

Finally, let’s see how this normal curve looks with

fewer cases.

>  Draga rectangle to select most of the bars in the

graph. They will turn red.

= Choose Delete Cases from the Edit menu.
Those bars will vanish.

> Drag the sliders or rerandomize to see how the
normal curve [ooks with fewer data.



