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1. The table above shows the height, in inches, and the arm span, in inches, for 10 randomly selected high school students. Which of the following significance tests should be used to determine whether a linear relationship exists between height and arm span, provided the assumptions of the tests are met?

(A)   Two-sample z-test
(B)   Two-sample t-test
(C)   Chi-square test of independence
(D)   Chi-square goodness-of-fit test
(E)   T-test for slope of regression line

2. 

In a study of the weights of college athletes, player weights for a random sample of baseball players (BP) and for an independent random sample of hockey players (HP) were compared. The computer output shown below gives the results of a test of  versus  [image: ]

Which of the following is the best conclusion that can be drawn from the analysis?

(A)   The mean weight of baseball players is not significantly lower than the mean weight of hockey players at the 0.05 	level.
(B)   The mean weight of baseball players is not significantly lower than the mean weight of hockey players at the 0.10 	level.
(C)   The mean weight of baseball players is not significantly higher than the mean weight of hockey players at the 0.10 	level.
(D)   The mean weight of baseball players is significantly lower than the mean weight of hockey players at the 0.05 level.
(E)   The mean weight of baseball players is significantly different from the mean weight of hockey players at the 0.05 	level.

3.  The manager of a factory wants to compare the mean number of units assembled per employee in a week for two new assembly techniques. Two hundred employees from the factory are randomly selected and each is randomly assigned to one of the two techniques. After teaching 100 employees one technique and 100 employees the other technique, the manager records the number of units each of the employees assembles in one week. Which of the following would be the most appropriate inferential statistical test in this situation?

(A)  One-sample z-test			(B)  Two-sample z-test			(C)  Paired t-test	
			(D)  Chi-square goodness-of-fit test		(E)  One-sample t-test
(2013 #4)
4. The Behavioral Risk Factor Surveillance System is an ongoing health survey system that tracks health conditions and risk behaviors in the United States. In one of their studies, a random sample of 8,866 adults answered the question “Do you consume five or more servings of fruits and vegetables per day?” The data are summarized by response and by age-group in the frequency table below.

[image: ]

Do the data provide convincing statistical evidence that there is an association between age-group and whether or not a person consumes five or more servings of fruits and vegetables per day for adults in the United States?
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5.  Contestants on a game show spin a wheel like the one shown in the figure below. Each of the four outcomes on this wheel is equally likely and outcomes are independent from one spin to the next. 
[image: 2003B #5]



 The contestant spins the wheel.

 If the result is a skunk, no money is won and the contestant’s turn is finished.

 If the result is a number, the corresponding amount in dollars is won.  The contestant can then stop with those winnings or can choose to spin again, and his or her turn continues.

 If the contestant spins again and the result is a skunk, all of the money earned on that turn is lost and the turn ends.

  The contestant may continue adding to his or her winnings until he or she chooses to stop or until a spin results in a skunk.

(a)  What is the probability that the result will be a number on all of the first three spins of the wheel?



(b)  Suppose a contestant has earned $800 on his or her first three spins and chooses to spin the wheel again.  What is the expected value of his or her total winnings for the four spins?




(c)  A contestant who lost at this game alleges that the wheel is not fair.  In order to check on the fairness of the wheel, the data in the table below were collected for 100 spins of this wheel.

	Result
	Skunk
	$100
	$200
	$500

	Frequency
	33
	21
	20
	26


Based on the data on the previous page, can you conclude that the four outcomes on this wheel are not equally likely?  Give appropriate statistical evidence to support your answer.
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6. 
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7.  A real estate agent is interested in developing a model to estimate the prices of houses in a particular part of a large city. She takes a random sample of 25 recent sales and, for each house, records the price (in thousands of dollars), the size of the house (in square feet), and whether or not the house has a swimming pool. This information, along with regression output for a linear model using size to predict price, is shown below and on the next page.
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(a)  Interpret the slope of the least squares regression line in the context of the study.









(b)  The second house in the table has a residual of 49. Interpret this residual value in the context of the study.








The real estate agent is interested in investigating the effect of having a swimming pool on the price of a house.

(c)  Use the residuals from all 25 houses to estimate how much greater the price for a house with a swimming pool would be, on average, than the price for a house of the same size without a swimming pool.

















To further investigate the effect of having a swimming pool on the price of a house, the real estate agent creates two regression models, one for houses with a swimming pool and one for houses without a swimming pool. Regression output for these two models is shown below.
[image: ]
(d)  The conditions for inference have been checked and verified, and a 95 percent confidence interval for the true difference in the two slopes is (−0.099, 0.110). Based on this interval, is there a significant difference in the two slopes? Explain your answer.











(e)  Use the regression model for houses with a swimming pool and the regression model for houses without a swimming pool to estimate how much greater the price for a house with a swimming pool would be than the price for a house of the same size without a swimming pool. How does this estimate compare with your result from part (c)?
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BOXPLOTS OF BP AND HP
(means are indicated by solid circles)

Two Sample T-Test and Confidence Interval

Two sample T for BP vs HP
N Mean  SDev  SEMean

BP 37 1978 194 32

HP 34 2042 177 30

95% CI for 4 BP — it HP: (-15.1,2.4)
T-Testu BP =4 HP (vs <): T=-1.45 P=0.076 DF =69
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Age-Group (years) Yes No Total
18-34 231 741 972
35-54 669 2,242 2911
55 or older 1,291 3,692 4,983
Total 2.191 6,675 8,866
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A manufacturer of dish detergent believes the height of soapsuds in the dishpan depends on the amount of
detergent used. A study of the suds” heights for a new dish detergent was conducted. Seven pans of water were

prepared. All pans were of the same size and type and contained the same amount of water. The temperature of
the water was the same for each pan. An amount of dish detergent was assigned at random to each pan, and that
amount of detergent was added to the pan. Then the water in the dishpan was agitated for a set amount of time,

and the height of the resulting suds was measured.

A plot of the data and the computer output from fitting a least squares regression line to the data are shown
below.
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Predictor Coef  SE Coef T P
Constant ~ -2.679 4222 -0.63 0.554
Amount 95000 0.7553 1258 0.000

$=199821 R-Sq=969% R-Sq(adj)=96.3%
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(a) Write the equation of the fitted regression line. Define any variables used in this equation.
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(b) Note that s =1.99821 in the computer output. Interpret this value in the context of this study.
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(c) Identify and interpret the standard error of the slope.
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Price Size. Residual
($1,0005) | (square feet) | Pool | ($1.0005)
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Linear Fit
Price = 28144 + 0165 Size

Summary of Fit

RSquare 0722

Parameter Estimates

Term Esimate S Emor 1 Ratio
Intercept 28144 48.259 058
Size 0.165 0.0213 7.72
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0.5654
<0001
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