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Suppose we wanted to know if the gender of an interviewer could
affect the responses to a survey question. The subjects in their
experiment were 100 males from their school.

Half of the males were randomly assigned to be asked, “Would you
vote for a female president?” by a female interviewer. The other half
of the males were asked the same question by a male interviewer.

Gender of interviewer

Male Female Total

Yes 30 39 69
Responseto ~\_ 8 3 T
question

Maybe 12 8 20

Total 50 50 100
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Lesson 11.2 (Day 1): Does gummy bear brand matter?

Is the distribution of gummy bear color the same for Haribo gummy bears and Great Value
gummy bears? We'll collect data as a class and determine if we have convincing evidence

1. Add your dara to the board and fill in the table below with the class totals.
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. Add your data to the board and fill in the table below with the class totals.

Observed: Brand
Haribo Great Value Total
Red (oA = 7 )5
Green 23O S5O A0
Color Yellow 33 = L XN )
Orange S << (OD\
White ) 2/ </ e

Total —
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5. Nowwewill usea chi-square test (of Homogeneity) to test if there is a difference between the two populations.
Wefirst need to find the expected values.

Tespected: L in fotals
Expected: Brand st

Haribo Great Value Total \(
Red OGS A ST O
Green 3 ° (» </ 9 4 <O
Color Yellow 233y 53 &> )

Orange 2% S8 3 @g

White 2 = S/ /75 /
Total ) 7\L/ D s ) Q}/‘T/) \ o
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6. Onthebackside, continue with a 4-step significance test.

STATE: Hypotheses: Significance level:

\
.\amc Ofpl'OCCd\.ll'C. Chi—squarc test for homogcncily [
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Chi-Square Test for Homogeneity

Conditions for Performing a Chi-Square Test
for Homogeneity

Random: The data come from independent random samples OR from
groups in a randomized experiment.

10%: When sampling without replacement, n < 0.10N for.Qsample.

Large Counts: All expected counts are at least 5.

Chi-Square Test for Homogeneity

Suppose the conditions are met. To perform a test of
H,: There is no difference in the distribution of a categorical variable for
several populations or treatments
compute the chi-square test statistic

(Observed count — Expected count)?
Expected count

X =

where the sum is over all cells (not including totals) in the two-way table.
The P-value is the area to the right of x? under the chi-square density
curve with degrees of freedom = (num. of rows — 1)(num. of columns - 1).

DO

step
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DO:  Specific Formula: %2: @ —& )
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7. Explain how thistest is different from a chi-square test for goodness of fit?

8. Interpret the P-Value you calculated above:

Assuming in the true distributions of the color for Haribo and Great Value, there is a

probability of observing differences in the distributions of responses as than

the ones in the study.
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7. Explain how thistest is different from a chi-square test for goodness of fit?

W0 Samples from two popwlations
U\JQ (h&gj{\\oj an Grgpofr U(P\v\{\ P

E L \Q Lvovn \ POP\A\C\HOY\
X GOF haS one SOUMP( BRI AL a?sh@

8. Interpret the P-Value you calculated above:

Assuming ﬂ O d ) \QVQ n CQ in the true distributions of the color for Haribo and Great Value, there is a

Ot probability of observing differences in the distributions of responses as \ 0\ \(Cje O‘( l ()\\(\QJ‘Q\(\ than

the ones in the study.

mportanfiideas: |

N 0585 e

£Xpacted
@unls

Y QOF




February 13, 2019

4""’?5‘51%{‘?%23;143’% = 1o chierence m The dBiboia
Y \n'ﬂwnggjiiéAana%ﬁnbuhon {ov
pop. b and pep 2

W0 ghere 5 o Aiiterane o o

£Xxpected
unls

QEZJiwwggwth
L O0F

";)orta id{%&;”@q’ﬂg@g B h{%@d\/ﬁ/@f%@ "m e ABiv bohor
1 the ca¥e3nee  Jhtvibudion Lor
pop ) and pop-2
I, e there 5 o Aidferance o .

EX cted Tota X Column Yo ) _ N
Glunls ~ W df /@oms D({OM

Qtlihmnguuﬂ%
L 0F




February 13, 2019

Ampf:r’tgﬂi\?%zsauo."mm 1S NO d\ﬂ@(ehce n ﬂ\e CF/'ST(M\'()
Y i the ot Ipbudion For
pop. b and pep 2

W0 ghere 5 o Aiiterane o o

cted A X Colmn Toud )
anls = % gr f(‘(OWS‘O&O\Wm

b : Samp)es | L Vaviak)

{Kl GOF 1 sample ;1 variablg

EX
a

(Tusic Preferences
betfween

Caltformans ond M?C\\Qomw\'i .
N c\ﬂfﬂo\v\ tes >




February 13, 2019

What is your music preference? The chi-square test for homogeneity

Do high school students in Michigan and California have the same music preferences? We used the Census
at School® website to select separate random samples of 100 high school students from Michigan and 100
high school students from California. Students were asked, “What is your favorite music genre?” The two-

way table summarizes their responses.

State

Michigan | Califomia | Total

Country 12 4 16
Favorite Pop 15 14 29
music  Rap 21 22 43
9eME  Rock 7 10 | 17
Other 45 50 95

Total 100 100 200

Do these data provide convincing evidence at the @ = 0.05 level that the distributions of favorite music
genre differ for high school students in Michigan and California?
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