Chi-square (2) distributions
· A family of continuous probability distributions

· Skewed to the right

· Non-negative values

· Identified by one parameter called degrees of freedom (df) 
· Notation: 02 ~ 2(df)

· Critical values and tail probabilities are found in Table 7 in Appendix II
Contingency Table - displays frequencies for the cross-classification of two categorical variables.  

Example - exercise 2

	
	Personality Preference
	

	Occupation
	Thinking
	Feeling
	Total

	Clergy
	57

	91
	148

	M.D.
	77

	82
	159

	Lawyer
	118

	94
	212

	Total
	252
	267
	519


Are occupation and personality preference independent?  Test using  = 0.01
Chi Square Test for Independence
Example
2.
Let  = 0.01.
H0:  Occupation and personality preference are independent.

H1:  Occupation and personality preference are associated.
Expected cell frequencies (what we expect IF H0 is true) are: 
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So for row 1, col. 1:  
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And for row 1, col. 2:  
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And so on to get the following table:

	
	Personality Preference
	

	Occupation
	Thinking
	Feeling
	Total

	Clergy
	57

71.9
	91

76.1
	148

	M.D.
	77

77.2
	82

81.8
	159

	Lawyer
	118

102.9
	94

109.1
	212

	Total
	252
	267
	519


Test stat:
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P-value:  At df = (# rows - 1)(# col - 1) = 2(1) = 2, 
we get 0.005 < P < 0.010

Reject H0 at  = 0.01 (0.005 < P < 0.010).  There is sufficient evidence to claim that occupation and personality preference are associated.
Chi Square Test for Goodness-of-fit

Example
2.
Let  = 0.05.

H0:  The distribution for the Dove Creek population is the same as for the U.S. population.

H1:  The distribution for the Dove Creek population is NOT the same as for the U.S. population.
Expected cell frequencies (what we expect IF H0 is true) are: 

,
E = n (hypothesized probability)
For married w/children:
E = 411(0.26) = 106.9
For married w/o children:
E = 411(0.29) = 119.2
etc.

So we can include the expected frequencies to the table
	Type of household
	% of U.S. households
	Obs. # in Dove Creek
	Expected # Dove Creek

	M w/Ch.
	26%
	102
	106.9

	M w/o Ch.
	29%
	112
	119.2

	Single Parent
	  9%
	33
	37.0

	One person
	25%
	96
	102.8

	Other
	11%
	68
	45.2

	Total
	100%
	411
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P-value:  At df = k – 1 = 5 – 1 = 4, 

we get 0.010 < P < 0.025

Reject H0 at  = 0.05 (0.010 < P < 0.025).  There is sufficient evidence to claim that the distribution of the Dove Creek population differs from the distribution of the U.S. population.
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