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JMP INTRO? Lab Activities

Lab Activity — X2 Goodness-of-Fit Test

Data Set: Denim

Asyou may remember from the Lab Activity, Exploring Categoricd Data, Denimisa
data set from an experiment done by a company that manufactures blue jeans. Denim
fabric naturdly contains Sarch, creating gtiffness in the fabric. The denim fabric the
company uses is washed using various trestments to make it fed “worn”. Although the
fed of the fabric isimportant, the company is aso concerned about the strength of the
treated fabric.

Open thedatafile DENIM from the Sample Datafolder. Thread Wear isan ordind
variable, crested by Taking the numerica vauesin Thread Wear Measured and
dividing them into categories created the datain the Thread Wear column. Look at the
data table and describe in your report how this appears to have been done.

Usethe Analyze® Distribution command to make a bar graph (histogram) of Thread
Wear. Your display should show a histogram, amosaic plot and a frequencies table that
shows both counts and probabilities. Add acount axisto your histogram and copy the
two graphsinto your report.

Use the red diamond menu next to Thread Wear to select Test Probabilities. A Test
Probahilities table should gppear under the frequencies table with blanks to fill in the
hypothesized probabilities. Suppose that the thread wear counts 1 through 10 are equaly
likely. Sincethe Low category was created by combining the thread wear ratings of 1 to
4 out of ascae of 10, it might be reasonable to assign a hypothesized vaue of 0.4 (4 of
the possible 10 values) to the category Low.  Alsofill in the hypothesized vauesfor the
categories Moderate and Severe using this presumed relationship.

Before you have IMP INTRO run a chi-square goodness- of-fit test, figure out the test
datidic yoursdlf. You'll need to figure the expected vaues by multiplying your
hypothesized probabilities by the tota number of trids. Then, for each vauein the
counts column (your observed vaues)

1) subtract: observed vaue — the expected value (the expected count you created)

2) square this difference

3) divide by the expected vaue.
Find the sum of dl thesevalues. Thisis cdled the chi-squar e statistic, with forma
notation C? (the Greek letter chi).

2 (observed - expected )
expected

Now you are ready to have IMP INTRO do the goodness-of-fit test. Click on the Done
button. IMP INTRO will find two chi-sguare test Satistics and the associated p-vaues.

Thisistheformula: C? = . Show your work in your report.
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Copy the Frequencies table and the Test Probabilities table into your report. Include
only the Pearson Chi-Square Test results. Did these results agree with the values you
caculated by hand?

To be datidicdly sgnificant & a sgnificance leve of 0.05, you should have a p-vaue or
probability less than 0.05. What was your p-vaue? Were your results Satistically
ggnificant? Remember to report your answers in the context of the problem.

Print a copy of your lab report. Proofread your copy, make any needed changes, close
JMP INTRO and the word processing program, and log off.
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JMP INTRO? Lab Activities
Teacher Notes

Lab Activity — X? Goodness-of-Fit Test

Objectlves
Use IMP INTRO to figure expected vauesin a contingency table and run achi-
sguare goodness-of-fit test.
Create aword processing document, incorporating graphs and tables from JIMP
INTRO.

Time Required: 45 minutes

Materids:
X? Goodness-of- Fit Test student activity directions
Denim data st

Prereqwstes
Students should have experience producing numerical summaries and gragphica
displays of categorica data by hand and/or with graphing calculators.
Students should have basic knowledge of how to use IMP INTRO.
Students should have completed Lab Activity Exploring Categoricad Data.

JMPINTRO Notes:
The Denim datafile isincluded in the Sample Data folder as part of IMP INTRO.
The chi-square gatistic that is calculated by the formula shown in the student
directions and found in introductory textbooks is the Pearson test Setidtic.
Additiond data sets are available for download from the IMP website:
www.]mpdiscovery.com. These can be used to extend this activity.
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JMP INTRO? Lab Activities
Answer Key
The following are suggested answers for X2 Goodness-of-Fit Test:

To create the ordinal variable Thread Wear, the values 1 — 4 were combined as Low, 5— 9 were combined
as Moderate, and 10 was classified as Severe.

Obser Expected

29 | 0.4(98)=39.2

53 | 0.5(98) =49

16 | 0.1(98)=9.8

Chi-sguare calculation:
2 2 2
c2-(29-39.2)° (53-49)° (16- 98)
39.2 49 9.8
C? =2.65408+ 0.32653+ 3.92245

C? =6.90306
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Count Axis

Low Moderate Severe

T T T
Low Moderate Severe

Frequencies

Level Count Prob

Low 29 0.29592

Moderate 53 0.54082

Severe 16 0.16327

Total 98 1.00000

Test Probabilities

Level Estim Prob Hypoth Prob

Low 0.29592 0.40000

Moderate 0.54082 0.50000

Severe 0.16327 0.10000

Test ChiSquare DF Prob>Chisq
Pearson 6.9031 2 0.0317
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The chi-square value reported by IMP INTRO (6.9031) is essentially the same as the hand calcul ated value
(6.90306) with rounding differences.

Thereported p-value of 0.0317 issignificant at the 0.05 level. Thereis evidence that the counts observed
are different from what would be expected if the distribution were distributed as hypothesized. Y ou would

expect more fabric samplesto have had low thread wear and fewer to have had moderate and severe thread
wear than what was observed.
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