HS 67 Exam 2—April 26, 2007
Coverage: Moore, 2007: 6, 8–11, 14


Name: _____________________________________     

Instructions: (1) Answer questions in your blue book. Number each response. (2) Write your name on the exam and on your blue book. (3) Allowed: calculator and “Tables and Formulas for Moore”. (4) Time limit: 1¼ hours. (5) Each question is worth 1 point unless [otherwise noted]. May the gods of probability be with you!
Two-way tables (Ch 6)
Use this information to answer questions 1-2: A survey was designed to study how the operations of hospitals vary with their size. Hospitals were classified as small, medium, and large.  Questionnaires were sent to 200 randomly selected hospitals of each size, for a total of 600 questionnaires.  Since not all questionnaires in a survey of this type are returned, it was decided to examine whether the response rate varied with the size of the hospital.  Data are given in this two-way table:

	Size
	Response
	No Response

	  Small
	120
	80

	  Medium
	80
	120

	  Large
	40
	160


	1.
	What percentage of all hospitals responded? (Hint: You’ll need marginal frequencies.)


	2.
	What percentage of small hospitals responded?


	3.
	Which of the following conclusions is supported by the data?

	A)
	There are more small hospitals than large hospitals in the survey.

	B)
	Small hospitals appear to have higher response rates than medium or big hospitals.

	C)
	Exactly the same number of hospitals responded as didn't respond.

	D)
	Small hospitals dislike larger hospitals.


Use this information to answer questions 4-6: The following two-way table gives the number of female and male faculty members for different academic ranks at a large public university.

	Rank
	Female
	  Male
	Total

	 Assistant Professors
	125
	  227
	  352

	 Associate Professors
	151
	  362
	  513

	 Professors
	  81
	  647
	  728

	Total   
	357 
	1,236
	1,593


	4.
	The percentage of Assistant Professors that are male is

	A)
	14.2%

	B)
	18.4%

	C)
	64.5%

	D)
	77.6%


	5.
	The percent of all faculty who are male is

	A)
	14.2%.

	B)
	22.1%.

	C)
	64.5%.

	D)
	77.6%.


	6.
	The percent of males who are Assistant Professors is

	A)
	14.2%.

	B)
	18.4%.

	C)
	64.5%.

	D)
	77.6%.


Use this information to answer questions 7–9. The number of male and female managers at two salary levels is given in this table:
	
	at least $100,000
	less than  $100,000

	Male       
	20
	80

	Female
	30
	20


	7.
	What proportion of male managers makes more than $100,000 per year?


	8.
	What proportion of female managers makes more than $100,000 per year?


	9.
	Which of these statements is true of these data? 

	A)
	There is no association between gender and salary.

	B)
	There is a positive association between male gender and salary level.

	C)
	There is a negative association between male gender and salary level.

	D)
	None of the above.


Producing data (Chs 8 & 9)
	10.
	Sickle-cell disease is a painful disorder of the red blood cells that mostly affects African Americans.  To investigate whether the drug hydroxyurea reduces the pain associated with the disease, a study by NIH gave the drug to 150 sickle-cell sufferers and the placebo to another 150.  Neither doctors nor patients were told who received the drug.  The number of episodes of pain reported by each subject was recorded.  This is an example of

	A)
	an observational study.

	B)
	an non-blinded experiment

	C)
	a double-blinded experiment.


Use this information to answer questions 11-13: The city council of a suburb is interested in the level of public support for a new health center. An SRS of 50 adult residents from the suburb is contacted. Of these, 35 indicated they would be interested in using the health center if it is built.
	11.
	The sample for this study is

	A)
	the 35 residents interested in using the center.

	B)
	the 15 residents not interested in using the center.

	C)
	the 50 residents contacted

	D)
	all residents interested in using the health care center.


	12.
	The probability that the 50 selected residents ended up in the sample is

	A)
	equal to the population of the suburb divided by 50.

	B)
	the same as for any other set of 50 residents in the suburb.

	C)
	smaller than average due to the “cluster” effect.

	D)
	smaller than average due to stratification.


	13.
	The population of interest is

	A)
	the residents in the suburb that support the new center.

	B)
	the 50 residents contacted.

	C)
	all adult residents in the suburb.

	D)
	all household in the suburb.


Use this information to answer questions 14-16: To assess student opinion about campus safety, a reporter for the student newspaper interviews 15 students she meets walking on the campus late at night. Only willing participants are interviewed. 
	14.
	The sample is

	A)
	all those students walking on campus late at night.

	B)
	all students at Universities with safety issues.

	C)
	the 15 students interviewed.

	D)
	all students approached by the reporter.


	15.
	The method of sampling used is

	A)
	a simple random sample.

	B)
	a stratified random sample.

	C)
	a voluntary response sample.

	D)
	a census.


	16.
	True of false? The sample obtained is probably biased.

	A)
	True
	
	B)
	False


For questions 17–18, use this random digit list to select a SRS from this sampling frame listed below: 

Random digits list:  44098  20751  27498

	Sampling frame:

	1. Berliner
	4. Wolfe
	7. Verducci

	2. Blumenthal
	5. Stasny
	8. Lin

	3. MacEachern
	6. Santner
	9. Critchlow


	17.
	Who is the first person in the sample? (provide name)


	18.
	Who is the second person in the sample? The second person in the sample is:


Use this information to answer questions 19-21: A researcher is investigating the relationship between sugar consumption and weight gain in high school students. Six volunteers are randomly assigned to one of two groups. The first group has three volunteers put on a low sugar diet. The second group consisting of the remaining three volunteers put on a diet with sugar constituting approximately 15% of their diet.  After eight weeks, change in weight is recorded for each volunteer.

	19.
	The treatment in this study is

	A)
	the amount of sugar in the diet.
	C)
	the high school students studied.

	B)
	the eight-week time period.
	D)
	the change in weight.


	20.
	The response variable is

	A)
	the amount of sugar in the diet.
	C)
	the high school students studied.

	B)
	the eight-week time period.
	D)
	the change in weight.


	21.
	Is this an observational study? 


Probability (Ch 10)
Use this probability model for the blood type of randomly chosen persons in the United States to answer questions 22–25.

	Blood type
	O
	A
	B
	AB

	Probability
	0.45
	0.40
	0.11
	?


	22.
	Is this probability model continuous or discrete? 


	23.
	What is the probability that a randomly chosen American has type AB blood? 


	24.
	Maria can safely receive blood from people with type B blood or type O blood. What is the probability that a randomly selected American can donate blood to Maria?


	25.
	What is the probability that a randomly chosen American does NOT have type O blood? (numerical answer) 


Use this information to answer questions 26 & 27.

	26.
	Choose a person at random and give him or her a Weschler intelligence test. The result is random variable X. The probability distribution of X is Normal with μ = 100 and σ = 15. Calculate the probability P(X < 80) that a person chosen at random has a score less than 80. Show all work, including calculation of the z score and drawing of the curve. Shade the area under the curve corresponding to the probability. [3 points].


	27.
	For the variable described in the problem immediately above this one, what is the probability P(X > 80) that the person has a score greater than 80? 


Sampling Distributions (Ch 11)
	28.
	The National Center for Health Statistics reported that in a sample of 2,500 Hispanic adults, 5.1% of the individuals were diabetic. The boldface number is a 

	A)
	sample distribution.

	B)
	parameter.

	C)
	statistic.


	29.
	A study of 800 San Jose State Undergraduates showed that 2.3% were on academic probation. Records at the Admissions and Records office show that 4.8% are on academic probation. The boldface number is a 

	A)
	sample distribution.

	B)
	parameter.

	C)
	statistic.


	30.
	The average weight of full-term newborns in the United States is about 7.5 pounds. The law of large numbers says

	A)
	you can get  a higher average birth weight by studying a larger number of births.

	B)
	if you study larger and larger numbers of births at random, the average birth weight will get closer and closer to 7.5 pounds.

	C)
	if you study larger and larger numbers at random, your average ill have approximately a Normal distribution.


	31.
	The average weight of full-term newborns in the United States is roughly Normal with mean 7.5 pounds and standard deviation 1.0 pounds. You choose an SRS of 100 births and average the weights. If you do this many times, the mean of the average weights will be close to 

	A)
	7.5 

	B)
	7.5 / 100 = 0.0075

	C)
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	32.
	The average weight of full-term newborns in the United States is roughly Normal with mean 7.5 pounds and standard deviation 1.0 pounds. You choose an SRS of 100 births and average the weights. If you do this many times, the standard deviation of the average weights will be close to 

	A)
	1.0 

	B)
	1.0 / 100 = 0.01

	C)
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	33.
	The average weight of full-term newborns in the United States is roughly Normal with mean 7.5 pounds and standard deviation 1.0 pounds. You choose an SRS of 100 births and average the weights. What percentage of average birth weights will be less than 7 pounds? 


Chap 14 (Intro to Confidence Intervals)
	34.
	What value of z* do you use to calculate a 99% confidence interval for population mean μ?


	35.
	A 95% confidence interval for a parameter has a margin of error of plus or minus 3.0 points. This means that

	A)
	we can be certain that the statistic is within 3.0 points of the parameter

	B)
	we can be certain that the parameter is within 3.0 points of the statistic

	C)
	the study used a method that will gives statistics that will be within 3.0 points of the true value of the parameter in 95% of all samples


	36.
	A poll asks 1000 randomly selected adults about their overall health. In all, 52% rate their health as good or excellent. The poll reported a margin of error of ±3 percentage points with 95% confidence. If the poll had interviewed 4000 people instead of 1060, the margin of error for 95% confidence would be 

	A) ±3 percentage points
	B) greater than ±3 percentage points
	C) less than ±3 percentage points


The next series of questions address a scale with σ = 1.0 with which we take n = 4 measurements. 
	37.
	A scale has known standard deviation σ = 1.0 micrograms when taking repeated measurements. Scale readings when repeated have a Normal distribution with a mean equal to the true weight of the object. If you weight an object four times on this scale, the mean result 
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 has a standard deviation (error) equal to this number. (numerical answer)


	38.
	What is the margin of error for 95% confidence for the true weight of the object? (numerical answer)


	39.
	Four weighings of an object on this scale (in micrograms) are 200, 201, 199, and 201. Calculate a 95% confidence interval for the true weight of the object. [3 pts]
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