MAT1372, Classwork21, Fall2025
6.3 Testing for Goodness of Fit Using Chi-square
1. The Chi-square Distribution
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2. The feature of chi-square distribution.
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3. Use a chi-square probablhty table to find tail area. (p. 416-417)
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Figure C.5: A section of the chi-square table. A complete table is in Appendix C.3.

(a)nd an upper shaded tail starting at 6.25. Find the shaded area.
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(b) df = 2 and an upper shaded tail starting at 4.3. Find the shaded area.
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(c) df = 5 and an upper shaded tail starting at 5.1. Find the shaded area.

df:\g‘ ]D(X >§([> >O(}

r T T T T ]
0 5 10 15 20 25

4. When to use a chi-square test:

Given a sample of cases that can be classified into S?,V?XC(\ 21upsS, determine if the sample is
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5. Example to use a chi-square test for one-way table.

Consider data from a random sample of 275 jurors in a small county. Jurors identified their racial group, as
shown in the figure below, and we would like to determine if these jurors are racially representative of the
population. If the jury is representative of the population, then the proportions in the sample should roughly

reflect the population of eligible jurors, i.e. registered voters.

m ~ White Black Hispanic Other Total
A bSC’J/Vd)}’\ Representation in juries (¢ 205 U526 UH 25 ) 19 275
Registered voters 0.7 0.07 0.12 0.09 1.00
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(a) If the individuals in this small county are randomly sel%cted to sex&: on a jury(,) about how many of the 275

people would we expect to be White, Black, Hispanic, and other, respectively?
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(b) The sample proportion was not a precise match with the expected count for any ethnic group. We need to 2Zr7s_
test whether the differences are strong enough to provide convincing evidence that the jurors are not a
random sample. These ideas can be organized into hypotheses:
Ho: Tha. Juvs are & yandom sawmple. e, there & no racd| bias ,and
the_observed cowrts Veﬂed‘ natwal semplie. Fy Aualron
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(c) Find a p-value for a chi-square distribution.

(1) How many categories (k) were there in the juror example? K'— CF ( (,(/'A e, B' QC& /’f 50414/2 D(ij
(2) What is the degree of freedom df in this case? OHl K '_“\

(3) Find the test statistic X2 (which follows a chi-square distribution with df (why? check it later)):
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(d) Can we reject Hy based on the p-value we found in (¢) 4.?

T =005,  p (X >58%) fsmre than X, we doust repet
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