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Name: __________________
11-30-06
Exam 3, Chapters 5 & 6
1.  (5 pts)  Which of the following questions does a test of significance answer (pick ONE):  ______

(a)  Is the observed effect important?

(b)  Is the observed effect due to chance?

(c)  Is the experiment properly designed?

(d)  Is the sampling method biased?

2. (5 pts)  A researcher looking for evidence of ESP tests 500 subjects.  Four of these subjects do significantly better (P < .01) than random guessing would predict.  Is it proper to conclude that these four people were not simply guessing?  (That they either have ESP, or cheated somehow?)  __________  Explain.

3. (5 pts)  In a study of the suggestion that taking vitamin C will prevent colds, 40000 subjects are assigned at random to one of two groups.  The experimental group takes a vitamin C tablet (1000 mg) daily, while the control group takes a placebo pill.  At the end of the experiment, the researchers calculate the difference between the percents of subjects in the two groups who were free of colds.  This difference is statistically significant (P = 0.03) in favor of the vitamin C group.  (More in the vitamin C group were cold-free.)
Is it correct to conclude that vitamin C (1000 mg/day) “has a strong effect in preventing colds”?  _________  Explain:

4.  (20 pts)  The Degree of Reading Power (DRP) scores for a sample of 44 third-grade students gives sample mean 
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.  These students can be considered to be an SRS of the third-graders in a suburban school district.  

Suppose that the standard deviation of DRP scores for all third-graders in this school district is known to be σ = 11.  The superintendent of schools wants to establish that the mean DRP score of all third-graders in this district is higher than the national mean, which is 32.

(a)  Carry out a significance test of 
[image: image2.wmf]32

:

0

=

m

H

 against 
[image: image3.wmf]32

:

>

m

a

H

.

· Test statistic value = ________

· P-value = _______

· State your conclusion (interpret the P-value) in plain language:

(b)  Calculate a 95% confidence interval to estimate the mean score μ of all third-graders in this district.  __________________________  Show your calculations:
5. (6 pts)  Suppose that you calculate a margin of error m for a confidence interval and decide that m is too large (the estimate will be too imprecise).  Tell three different ways to attain a smaller margin of error.

1.


2.


3.

6. (4 pts)  The examinations in a large history class are scaled after grading so that the mean score is 75.  An insecure teaching assistant worries that his students tend to score lower than the class as a whole.  His students this semester can be considered a sample from the population of all students he might teach, so he compares their mean score (
[image: image4.wmf]x

) with 75.  State the null hypothesis and alternative hypothesis for carrying out a significance test in this situation.


Null hypothesis H0 (in math symbols):  


Alternative hypothesis Ha (in math symbols):

7.  (5 pts)  You are planning a survey of starting salaries for recent social science major graduates from private colleges in Indiana.  From a pilot study, you estimate that the standard deviation is about $5000.  What sample size will you need to have (minimum) to ensure a margin of error equal to $750 with 98% confidence?  __________  Show your calculations:

8.  (5 pts)  What does the Central Limit Theorem tell us?

9.  (15 pts)  The time X that a technician requires to perform preventive maintenance on a certain type of air-conditioning unit is governed by an exponential distribution whose density curve is strongly skewed to the right.  The overall mean for X is 1 hour, and the standard deviation of X is ½ hour.  

Your company operates 70 of these units.  Considering these 70 as a sample of all units of this type in operation, we can let 
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 denote the mean time spent (per unit) to performance preventive maintenance on these units.

(a) Is 
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 binomial?  _________  Explain:

(b) Is 
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 normal?  _________  Explain:

(c) Find the mean of the 
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 distribution:  

(d) Find the standard deviation of the 
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 distribution:  

(e) What is the probability that the average time to maintain the 70 units exceeds 5/6 hour (50 minutes)?
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10. (15 pts)  A fair 6-sided die is rolled 1000 times.  
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is the proportion of times (out of 1000) the die comes up ‘5’ or ‘6’.  

(a) Does 
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 have a binomial distribution?  _________  

(b) Does 
[image: image13.wmf]p

ˆ

 have a normal distribution?  _________  

(c) Since the die is fair, what is the expected value (mean) of 
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?  ______

(d) What is the standard deviation of 
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?  ______

(e) Find the probability that 
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 is less than 3/10.  __________  Show your calculations:
11. (15 pts)  A university that is better known for its basketball program than for its academic strength claims that 80% of its basketball players get degrees (rather than leaving college without graduating).  Assume the university’s claim is true:  overall, 80% of its basketball players get degrees.  Let X be the number of players in a sample of 20 former players who graduate.

(a) Does X have a binomial distribution?  _________ 

(b) Does X have a normal distribution?  _________  

(c) What is the expected value (mean) of X?  ______

(d) What is the standard deviation of X?  ______

(e) An investigation examines the fates of 20 players who entered the program over a period of several years.  Of these 20 players, 11 graduated and the remaining 9 left school without graduating.  If the university’s claim is true, what is the probability that 11 or fewer players graduate out of 20 (
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 )? _________  Show your calculations:
Sampling Distributions for Sample Count (X), Proportion (
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1.  Large samples situation:  When sample size is sufficiently large, sample count and sample proportion are both approximately normal.  Rule of thumb:  need 
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2.  Small samples situation:  When sample size is small, the situation is different.

· Sample count.  For any sample size, the sample count X is binomial.  When sample size is small, it is convenient to find the probability distribution of X using binompdf on your calculator. (X takes integer values from 0 to n.)

· Sample proportion.  For any sample size, the sample proportion 
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is not binomial but it is closely related since 
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= X / n.  When sample size is small, it is convenient to find the probabilities for 
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using binompdf on your calculator. (
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 takes fractional values 0, 1/n, 2/n, 3/n, …, (n-1)/n, 1.)

3.  Finding mean and standard deviation:  

· Sample count of successes (X) in an SRS of size n from a population containing proportion p of successes has the binomial mean and standard deviation:  
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· Sample proportion of successes (
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) in an SRS of size n from a population containing proportion p of successes has similar formulas for mean and standard deviation, based on the rules in Section 4.4:  
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Sampling Distribution of the Sample Mean (
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1.  When sample size is sufficiently large, the sample mean has an approximately normal distribution. 
2.  For any sample size, if the base population variable is normally distributed then the sample mean is normally distributed.  

3.  If the base variable is not at least approximately normal and the sample size is not very large, then the distribution of the sample mean is not approximated by a normal distribution.  

4.  Mean and Standard Deviation:  The sample mean (
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) based on an SRS of size n from a population having mean 
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Z procedures for estimating a population mean

1.  Confidence Intervals.
· A level C confidence interval for the mean μ of a normal population with known standard deviation σ, based on an SRS of size n, is given by 
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.  If the population is not normally distributed then the sample size should be large (at least 40).  z* is obtained from the bottom row in Table D:
	z*
	0.674
	0.841
	1.036
	1.282
	1.645
	1.960
	2.054
	2.326
	2.576
	2.807
	3.091
	3.291

	C
	50%
	60%
	70%
	80%
	90%
	95%
	96%
	98%
	99%
	99.5%
	99.8%
	99.9%


· The minimum sample size required to obtain a confidence interval of specified margin of error m for a normal mean μ is given by 
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where z* is obtained from the bottom row in Table D according to the desired level of confidence.  Round up to the next integer to get minimum acceptable sample size.
2.  Z Test for a Population Mean (σ known) .  If the sample mean is normally distributed and the population standard deviation is known to be σ, we can test hypotheses about the population mean μ as follows.  (If the population variable X is not normally distributed then the sample size n should be at least 40 to use a Z test.)
a.  Left-tail Z Test for a Population Mean:
· State the null hypothesis 
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· Based on an SRS of size n from the population, calculate the sample mean 
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 and the test statistic
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.  z is the standardized value of the observed sample mean assuming the null hypothesis is true.  

· Find the P-value, P = 
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· The smaller P is, the stronger the evidence against the null hypothesis and in favor of the alternative hypothesis.  It is common to reject the null hypothesis if P < .05 .

b.  In a right-tail Z test, the only changes are that the alternative hypothesis has the form 
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c.  In a two-tail Z test, the only changes are that the alternative hypothesis has the form 
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