11.1
Chi Square, 
[image: image1.wmf]:
  Tests for Independence

Example 1

A keyboard manufacturer wants to know:  “Is the time a new student takes to learn to type independent or the arrangement of the letters on the keyboard?”  Three hundred beginning typing students were randomly assigned to learn to type 20 wpm on three different keyboards. The observed data is in the table below.  Use a 1% level of significance.

1.
The company would test the following hypotheses:

H0:
Keyboard letter arrangement and learning times are independent.

H1:
Keyboard letter arrangement and learning times are not independent.

2.
Enter the contingency matrix into a matrix.

[image: image18.wmf]i.
MATRIX / EDIT / [A]

ii.
Enter the number of rows (3) and the number of columns (3).

iii.
Enter each element in the contingency matrix row-by-row.

	Keyboard
	21-40 h
	41-60 h
	61-80 h
	Total

	A
	25
	30
	25
	80

	B
	30
	71
	19
	120

	Standard
	35
	49
	16
	100

	Total
	90
	150
	60
	300


3.
Compute the p-value using STAT / TESTS / C: 
[image: image2.wmf]-Test

4.
State your conclusion in a sentence relevant to the problem.

11.1
Exercise 8

After a large fund drive for the City Library, the following information was obtained from a random sample of contributors to the library. Use a 1% level of significance to test the claim that “the amount contributed to the library is independent of ethnic group.”

	Ethnic

Group
	1-50

($)
	51-100

($)
	101-150

($)
	151-200

($)
	$201+
	Total

	A
	310
	715
	201
	105
	42
	1373

	B
	619
	511
	312
	97
	22
	1561

	C
	402
	624
	217
	88
	35
	1336

	D
	544
	571
	309
	79
	29
	1532

	Total
	1875
	2421
	1039
	369
	128
	5832


11.2
Chi Square, 
[image: image3.wmf]:  Goodness of Fit

Example 1

Last year management listed five items and asked each employee to mark the one item most important to him/her. The percentage results are in the third column of the table. This year the managers asked 500 employees the same thing and observed the results in column 2. Test to see if this years distribution “fits” last years at a 1% level of significance.

	Item
	Observed, O
	Expected %
	Expected, E
	
[image: image4.wmf]

	Vacation
	30
	4%
	
	

	Salary
	290
	65%
	
	

	Safety
	70
	13%
	
	

	Retirement
	70
	12%
	
	

	Overtime
	40
	6%
	
	

	Total
	500
	100%
	500
	


1.
Set-up the 
[image: image5.wmf] “goodness-of-fit” hypotheses:

H0:
The population fits the given distribution (i.e. last year’s)

H1:
The population this year ha a different distribution than last years.

2.
Compute the 
[image: image6.wmf] value.  
[image: image7.wmf]
3.
Sketch the 
[image: image8.wmf]-distribution and find the critical value 
[image: image9.wmf] (the minimum 
[image: image10.wmf] required to reject H0) from table 8. The degrees of freedom df = (number of data rows) – 1.

4.
State your conclusions.

11.2
Exercise 2

The type of household for the entire United States and a random sample of 411 households in Dove Creek is given in the table. . Test to see if Dove Creek’s distribution of households is the same as the U.S. distribution at a 5% level of significance.

	Item
	U.S. %
	Number in

Dove Creek
	Expected, E
	
[image: image11.wmf]

	Married w/children
	26%
	102
	
	

	Married w/o children
	29%
	112
	
	

	Single Parent
	9%
	33
	
	

	One 

Person
	25%
	96
	
	

	Other


	11%
	68
	
	


1.
Set-up the 
[image: image12.wmf] “goodness-of-fit” hypotheses:

H0:
The distribution of household type in Dove Creek fits the distribution in the U.S.

H1:
The distribution of household type in Dove Creek is different than the distribution in the U.S.

2.
Compute the 
[image: image13.wmf] value.  
[image: image14.wmf]
3.
Sketch the 
[image: image15.wmf]-distribution and find the critical value 
[image: image16.wmf] (the minimum 
[image: image17.wmf] required to reject H0) from table 8. The degrees of freedom df = (number of data rows) – 1.

4.
State your conclusions.
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