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<hi Square: Homogeneity & Independence Test
(2-Way Table Inference)

CHI-SQUARE TEST FOR HOMOGENEITY: Comparing muliiple freaiments

STATE:

PLAN:

DO:

e

CONCLUDE: Because our p-value s

Ho: There is no difference in the distribution of a categeorical variable for several populations or
freatments.
Ha: There is a difference in the distribution of a categorical variable for several populations or
freatments.
a: 0.05 unless stated otherwise
Random: The data come from independent random samples or from the treatment groups in
a randomized experiment N ‘

& L2 septrake po pulahons/sampies!
10%:'must be less than 10% of the population if sampling without re;:arorce-men"r4
Large Counts; All expected counts must be at least 5 QM[K tAig

for ealn

*you should draw out a fable or matrix here to show the expected counts!

Expected count = (\1_((3\}\) T{\Tﬂ\) '(_CD\UYY]Y\ mial)
(fabie )

If conditions are met, we will do a. .. x? test for homogeneity!

Filled-in equation: (at least 3 terms + ...) 'kl . Z (Observed - _x pecied, )’ over ol

SOmple |

4 expe tied CLA\C
Stme euuainion QA 2-Way

Test statistic: 0S befove Yoh\e,

df = (# of rows - 1)(# of columns - 1)
P-value: the area to the right of x2under the corresponding density curve

. which is less/greater than our significance level of )
we (fail to) reject the null. There is (not) convincing evidence that the distribution of
differs from the

On the calculator... _ME‘\ADP;\%E THIS (.

N

-

Press 2nd, X-1 (MATRIX) > EDIT, and choose A.

Enter dimensions of the matrix (rows x columns).
Enter the observed counts from the two-way table in the same locations in the matrix.

Press STAT, arrow to TESTS, and choose x? test.
Specify the matrix where the observed counts are found [A] and the matrix where the
expected counts will be stored [B].

Choose Calculate.
To see the expected counts, go to the MATRIX screen again and view the expected counts

matrix [B]. Fill these values into the Large Counts table in your PLAN section.

XNAY ety thon Coicl vy e vy nond!




Example 1: Does background music influence what customers buy?

Market researchers suspect that background music may affect the mood and buying behavior of
customers. One study in a Europeadn restaurant compared three randomly assigned treatments: no
music, French accordion music, and ltalian string music. Under each condition, the researchers
recorded the number of customers who ordered French, lialian, and other entrees. Here is a table

that summarizes the data:

Observed Counts
Type of Music

Entrée None French Italian Total
irdered

French 30 39 30 99
ltalian 11 ] 19 31
Other 43 35 35 113
Total 84 75 84 243

STATE: e The aSmbunion of RNIees ordered Qoes Ner Change
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Neench = 16107 of AW Y PEOPL Order wy Fren cih MCiptauying Y’

Nirotian © A< 107.0F O NS RO Oratr Wy o muicpldying”

Large Counts:

QUL expeCied (N e 7 67

Expected Counts
Type of Music
Enirée ordered None French Italian Total
French K. AT\ 34,2 99
italian in. 1 A.lg o | 31
Other 36\ 34,9 34\ 113
Total 84 75 84 243

Because our conditions are met, we will do a... 'XL Rgt ky Y\meww

resioquion Y _ (o | 54 200" (3020
XM 2 200 4.2

Test statistic: &, 2.8
af=(3-)(> = 4
P-value: (5. OO\

CONCLUDE: Because our p-value is Q.BD\\whicgreo’rer than our significance level of A=0.05
we M@The null. There is +rmof] cgnvincing evidence that the distribution of
e[\?w;zic = fffers frormttre ALPLNAWNE O WNAE, MUIL % playiny -
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CHI-SQUARE TEST FOR INDEPENDENCE:

STATE:

PLAN:

DO:

Ho: There is no association between two categorical variables in the population of
interest OR two categorical variables are independent in the population of interest -

Ha: There is an association between two categorical variables in the population of
interest OR two categorical variables are not independent in the population of interest .

\ YO MMSE \NCUsd
YIS (o Yopu\hion,
Random: The data come from a well-designed random sample or randomized ‘¢ Spetihed.

experiment. \ one pO\OL&\C’L’(‘\'Gﬂ/\Camp y
rﬁ

a: 0.05 unless stated otherwise

10%: must be less than 10% of the population if sampling without replacement.

Large Counts: All expected counts must be at least 5.
*you should draw out a table or matrix here to show the expected counts!

Expected count = ('fb\)é o ) ((Olumn mm\\
(Frabe o)

Because our conditions are met, we will do a... x? test for independence!

Filed-in equation: /kl ” ;‘ (©ser ved- expected ) for Ul Cels i e
A8 exyecd 2-Waw talbie

Test statistic:

df = (# of rows - 1){# of columns - 1)

P-value: the area to the right of y2 under the corresponding density curve

CONCLUDE: Because our p-value is . which is less/greater than our significance level of

we (fail to) reject the null. There is (not) convincing evidence that

On the calculator... MEMDK\ TE\ Some (\ h[)m()q_
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Press 2nd, X-1 (MATRIX), arrow to EDIT, and choose A.

Enter dimensions of the matrix (rows x columns).

Enter the observed counts from the two-way table in the same locations in the matrix.
Press STAT, arrow to TESTS, and choose x? test.

Specify the matrix where the observed counts are found [A] and the matrix where the
expected counts will be stored [B].

Choose Calculate.
To see the expected counts, go to the MATRIX screen again and view the expected counts

matrix [B]. Fill these values into the Large Counts table in your PLAN section.




Example 2:

We have counts of 626 random individuals categorized according to their “tattoo status” and their
“hepatitis status.” Are tattoo status and hepatitis status independent?

Observed Counts
Hepatitis C No Hepatitis C Tolal
Tatico, parlor 23 35 58
Tattoo, other 11 53 44
No Tattoo 22 491 513
Total 56 579 635

STATE:  Ho TOADO STAtUC ondl reparttue C Sidius Gre widkepenclent.
H TOHOD STas andl Hepantue C sitaur are nor \inclependint

a 0.06
PLAN: Random: {7\ mndwn kndi\r\duaki v
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Expected Counts
Hepalitis C No Hepatitis C Total

Tattoo, parlor Sal 52.89 58
Tattoo, other <04 G 3w 44
No Tatloo U<. 29 Uil 1l 513
Total 56 579 635

Because our conditions are met, we will do a... 'kl RSt fov (Y\C\Q\oe,nd{in(f‘

DO: Filled-in equation: Xl z L’)_?) -6 )t . 36-6).89 )1 - S.ed)?
B 52 .84 G4 T

Test statistic: €1.29
at= (3-D(2-N=2

C

P-value: |.i%» K\Ov"j1

CONCLUDE: Because our p-value is\’ . which is{essjgreater than our significance level of 0.05
we {eitto} reject the null. There is {re convincing evidence
that_tadioo Stanal and Yepatinus € Statyl A€ NOF inClepen olunt.

*Note: If the test finds a statistically significant resulf, consider doing a follow-up analysis that
compares the observed and expected counts and that looks for the largest components of the chi-

square statistic. i

If you cannot tell the difference between the two tests, instead of focusing on th tion asked, it's

much easier to look at how the data were produced. If the data come frorg Two or: more>
independent random samples or treatment groups in a randomized experiment, then do chi-

square test for homogeneity. If the data come from singlefandom sampte, with the individuals

classified according to two categorical variables, use a chi-sq or independence.
e s




