· (2  Hypothesis Test for Independence (in a Contingency Table)

Lina is a statistics student doing a project to compare ice cream flavor preferences at 3 ice cream stores in different cities.  She wants to determine if customer preferences follow the same pattern in all cities, or if customer flavor preferences vary by location.  She selects a random sample of customers at each store:  


	OBSERVED DATA
	Fremont (F)
	Gilroy(G)
	Hayward(H)
	Total

	Chocolate (C)
	22
	30
	48
	100

	Vanilla (V)
	10
	12
	38
	60

	Mint Chip (M)
	18
	8
	14
	40

	Total
	50
	50
	100
	200


Are flavor preference and location are independent?

Step 1: 
Ho:  Flavor preference and store location are independent


HA:  Flavor preference and store location are not independent

Step 2:   ( = 0.05

Step 3:  Appropriate test is a chi-square test for independence
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Step 4:  Find the test statistic and the p-value

	EXPECTED
	Fremont (F)
	Gilroy(G)
	Hayward(H)
	Total

	Chocolate(C) 
	25
	25
	50
	100

	Vanilla (V)
	15
	15
	30
	60

	Mint Chip (M) 
	10
	10
	20
	40

	Total
	50
	50
	100
	200


Test Statistic =
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Test Statistic =
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= 14.44
degrees of freedom = (rows –1)(columns –1) = (3–1)(3–1) = (2)(2)= 4

PVALUE = P((2 >14.44) =  (2cdf  (14.44, 10^99, 4) =  0.006 

Draw shade and label the graph:

(Please fill this in yourself!)

Step 5: Compare p-value to (:   0.006  < 0.05    Reject the null hypothesis

Step 6: At a 5% level of significance, we conclude that customer ice cream flavor preference and store 
location are NOT independent. Customer flavor preference varies by (depends on) store location.

TRY IT:   

Calculator instructions are on website & in text to do the test using matrices, or do the calculations by hand.  

Try the test using data B and C at the beginning of the webnotes.  

Write up the hypothesis test that shows that for data B flavor preference depends on location, 

and the hypothesis test that shows that for data C flavor preference and location are independent.
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           Expected Data 


(if  variables are independent)





(column total)(row total)


          grand total








=     (22−25)2/25 + (30−25)2/25 + (48−50)2/50 


    + (10−15)2/15 + (12−15)2/15 + (38−30)2/30 


    + (18−10)2/10 + (8−10)2/10 + (14−20)2/20 
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