Winter, 2007 

Friday, Jan. 19

Stat 322 – Day 7
Type I and Type II Errors (Ch. 8)

Recap:

	One sample
	Categorical (binary)
	Quantitative

	Graphical summary
	Bar graph
	Histogram, stemplot, dotplot

	Numerical summary
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	Null hypothesis


	H0: p = p0 

p0 = hypothesized proportion
	H0:  = 0
0 = hypothesized mean

	Inference Procedure   
	One sample z procedure
	One sample t procedure

	Technical Conditions
	- SRS

- Population size > 10n

ci: n
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tos: np0 and n(1-p0)> 10 
	- SRS

- Population size > 10n
- Normal population (look at sample) or n>30 

	Test Statistic
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	Confidence interval
	for p: 
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	for : 
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PI: 
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	Minitab 
	Stat > Basic Statistics > 

1 Proportion (normal dist)
	Stat > Basic Statistics > 

One sample t 

	If “Normality” condition not met
	Binomial Distribution;

Adjusted Wald
	Bootstrapping


Duality: Note that statistical tests and confidence intervals are complementary in that if a 
100(1-)% confidence interval for a parameter includes a certain value, then a two-sided test, with level of significance , about whether the parameter equals that value will fail to reject that hypothesis (two-sided p-value > ). Similarly, if the interval does not include a value, then the corresponding test will reject that hypothesized value (two-sided p-value 
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 ).
Example 1: In Swain v. Alabama (1965), it was alleged that there was discrimination against blacks in grand jury selection.  Swain, a black man, was convicted in Talladega County, Alabama, of raping a white woman and was sentenced to death.  At the time in Alabama, only men over the age of 21 were eligible for jury duty.  Census data suggested that about 26% of those eligible for grand jury service were black, yet the panel of 1050 individuals called to appear for possible grand jury duty yielded only 177 blacks.
Let p represent the probability that a randomly selected juror is black and treat these 1050 individuals as a random sample from the jury selection process in Alabama at that time.
(a) State a null and alternative hypothesis to reflect the suspicion that this jury selection process was disproportionately selecting black males from this population.
(b) Use Minitab to calculate the test statistic and p-value for a one-sample z-test for these data.  Sketch (and label) the sampling distribution and shade the p-value.
(c) Provide an interpretation of this p-value in this context.

(d) Is this result statistically significant at the 5% level of significance?
(e) For what values of 
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 would you reject the null hypothesis at the 5% level of significance? (Hint: Consider the Inverse Cumulative Probability in Minitab and/or a sketch of the rejection region for the sampling distribution of 
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.)

Type I Error: Rejecting the null hypothesis when H0 is true

Type II Error: Failing to reject H0 when H0 is false.

(f) Describe the implications of each type of error in this context.  Which error do you consider more serious in this context?

(g) Based on your results in (b)-(d), are you potentially making a Type I or a Type II Error? 
(h) Before we conduct a test a the 5% level of significance, what is the probability we will make a Type I Error?
(i)  Suppose p = .25.  What is the probability that we will fail to reject the null hypothesis at the 5% level? [Hint: Sketch the relevant sampling distribution with p = .25 and shade the rejection region from (e). What is the probability 
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 will not fall in this rejection region when p = .25?]
(j) Repeat the previous question with p = .20.  How did the probability change?  Why does this change make sense?
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