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JMP INTRO? Lab Activities

Lab Activity - Graphically Assessing Normality
Data Set: Fitness

Situation: Mr. Teague runs the “World Fitness Class Gym” which has over 500
members. Members of thisgym must be over 35 but lessthan 60. He has selected a
random sample of members and collected data on their running time and pulse rete.
Before any datigtica andysis can be completed he must make sure the data can be
regarded as a sample from anorma population.

In thislab you will use adata set cdled “Fitness’ which isaready aJMP INTRO file.

Y ou will be investigeting if the data are normal. Y ou will use the 68-95-99.7 rule and the
normality plot to check for normality. Begin this activity by opening the file. Open

Date Table double click on Sample Data double click on Fitness. (Your data should now be
displayed on a table with 9 columns and 31 rows. The columns represent the sex, age, weight, oxygen
consumption, runtime, running pulse, resting pulse, and maximum pulse for the particular subjects.) The
question is whether the values of any of the individua columns are digtributed in such a

way that they are modded well by anorma distribution.

Firgt investigate the weight data by creeting a histogram.
Select Analyze® Distribution then select Weight sdect Y,Column click OK

Y ou now have a hisogram with the Quantile table. Y ou may need to scroll down and you
will dso find the “Moments’ table.

From the tables find the following vaues. (Round to two decima places).
Mean Standard Deviation Median
Minimum Quartile 1 Quartile 3 Maximum

What are the minimum and maximum vaues necessary to define avaue as an outlier?

Are there any outliers?

Describe the generd shape of the histogram: (answer in compl ete sentences)
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Create a stem and leef plot

Y ou will need to find out how many data points fal within one sandard deviation above
and below the mean. Y ou may find the information a number of ways. Use a sem and
leaf plot when you have small sets of data, and use the sorting festure when you have
larger sets of data.

Method 1 — Stem and Leaf Plot

Open the menu using the red triangle on the histogram graph.  Activate the sem and lesf
plot long with the histogram graph.

What can you see on the stem and leaf plot that you could not see on the histogram?
(answer in complete sentences)

Using the 68-95-99.7 rule how many data points, for this particular set, would need to be
included within one standard deviation above and bea ow the mean to cover 68% of the
data?

Cdculate the mean plus and minus one sandard devition, the interva that should
include 68% of the data

What percent of your dataisin that interva?

Cdculate the mean plus and minus two standard deviation, the interval that should
include 95% of the data

What percent of your dataisin that interva?

Cdculate the mean plus and minus three sandard deviation, the interva that should
include 99.7% of the data

From this data set what percent does each data point contribute?

What percent of your dataisin that interval?
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From thisinformation would you conclude that the population distribution appearsto be
goproximatdy norma? Explain.

Method 2 — Sorting Method

A specified column can be sorted so thet it gppears from smdlest to largest. Thisis done
usng Tables® Sort sdect Weight sdect By sdect Sort. The program will dways make
anew table with the default name of “ Subset of ....” There' s a checkbox on the

Tables® Sort didogue that dlows you to replace the origina data.

What student name weas listed first before the table was sorted?

What student name was listed first after the table was sorted?

Norma Quantile Plot

Open the menu using the red triangle on the histogram graph.  Activate the Nor mal
Quantile Plot.
Do the datafollow a diagond linear pattern?

You will noticein the IMP INTRO that aso included in the quantile plot are confidence
bands around the diagond. If apoint fals outside this boundary this may be another
indicator that the population digtribution is not norma. Doesthis data set have any points
outs de the confidence band?

On the quantile plot what variables the axes represent? ( Recall Quantile plots we have donein
class)

Horizonta Vertical

Doesthe quantile plot support the fact that the population distribution is gpproximately
norma ? Judtify your answer.
(answer in complete sentences)
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Homework:

Use the data of running time and resting pulse and check for normality. Justify your
answer using the 68-95-99.7 rule and the quantile plot. Include statistical judtification and
specific numerica vaues.
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JMP INTRO? Lab Activities
Teacher Notes

Lab Activity - Graphically Assessing Normality

Objectives:
Use the 68-95-99.7 rule to investigete normdity
Use the Norma Quantile Plot to investigate normdity
Use IMPINTRO asthetool

Time required: 45 minutes Homework: 45 minutes
Materids

Lab Activity 2 sudent activity directions

Fitness Data set
Prerequisites:

Students will have experience checking for normdity by hand and/or with
graphing caculators. Although the program does not label the axes make sure
when graphing by hand or with a cdculator the axes are identified.

JMPINTRO Notes:
The Fitness datais located in the Sample Data folder as a part of IMP INTRO
Students may need help changing the direction of the hisogram. Recdl to change
ahisogram’ sdirection:
use the red triangle menu on the Weight ® Display Option® Horizontal Layout

Concept Notes:
It isimportant for the student to understand that these checks for normdity do not
guarantee that the data are in fact normal. These verification procedures can only
show that normdity is plausible and that data that approximately follow the 68-
95-99.7 rule and show alinear pattern in the norma quantile plot may not be
normaly distributed. These check procedures can only show that you have no
evidence to think the data are not normal. Discuss with the students the danger in
using only the 68-95-99.7 rule with smdll sets of data.
Smilarly, for amdl data sets from a norma population, these check may not be
accurate even though the population isnorma. For example the 68-95-99.7 rule
would be difficult to use with asample sze of 10. Each data point would account
for 10% of the data and following the two or three standard deviation pattern
would not be possible.

Lab Activity - Graphically Assessing Normality 5



JILA Project NCSSM Stat Institute — July 2001

JMP INTRO? Lab Activities
Answer Key

Suggested answers for Graphically Assessing Normality:

Mean 77.44 Standard Deviation 8.33 Median 77.45
Minimum 59.08 Quartilel 73.03 Quatile3 8278 Maximum 91.63

What are the minimum and maximum vaues necessary to cregte an outlier?
The random variable of weight must be less than 58.41 or more than 97.41

Thereareno outliers

Describe the generd shape of the histogram.
The histogram appears to be approximately normal with a slight skewness to the right.

What can you see on the stem and leaf plot that you could not see on the histogram?
You can clearly see exactly how many counts are in each particular value.

Cdculate the boundaries for the middle 68% of the data set.
77.44 + 8.33= 85.77 .
77.44 -8.33 = 69.11.

How many data points are included in this 68%7? 20

Cdculate the boundaries for the middle 95% of the data set.  60.78 to 94.10

How many data points areincluded in this95%? 31

Caculate the boundaries for the middle 99.7% of thedataset.  52.45 to 102.43
How many data points are included in this 99.796? 31

From thisinformation would you conclude that this data appears to be norma? Explain

The data appearsto be normal. Thereis 65% of the data set between one standard
deviation above and below the mean. Thereis however 100 % of the data set within 2
standard deviation above and below the mean. Because of the small data set of 31 points
each point accounts for 3.2% of the data and this would make using the 68-95-99.7 rule
somewhat weak to justify normality.

What student name was listed first before the table was sorted? Donna
What student name was listed first after the table was sorted? Suzanne
Does this data set have any points outside the confidence band? no
On the quantile plot what variables are represented by both axes?

Horizontd z-score Veticd data points

Does the quantile plot support the fact that the data is norma? Justify your answer.

The quantile plot shows alinear pattern that would justify normality. There are also no points outside the
confidence bands around the diagonal .
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