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Medical researchers have noted that adolescent females are much more likely to deliver low birth-weight babies than are adult females.  Because low birth weight babies have higher mortality weights, a number of studies have examined the relationship between birth weight and mother’s ages for babies born to young mothers. One such study is described in the article “The Risk of Teen Mothers Having Low Birth Weight Babies: Implications of Recent Medical Research for School Health Personnel” (Journal of School Health [1998]: 271-274).  The following data of x =  maternal age (in years) and y = birth weight of baby (in grams) are consistent with summary values in the referenced article and also with data published in the National Center for Health Statistics.  

	X
	15
	17
	18
	15
	16
	19
	17
	16
	18
	19

	Y
	2289
	3393
	3271
	2648
	2897
	3327
	2970
	2535
	3138
	3573


(This problem is taken from Peck, Olsen, Devore Introduction to Statistics and Data Analysis, 2007 p. 681-682)

1.  Using the above data, approximately what is the y-intercept of the least squares regression line?

a)  -1163.45
b)  245.15

c)  205.31

d)  0.780
e)  None of these

2.  Using the above data, approximately what is the slope of the least squares regression line?

a) -1163.45
b)  245.15

c)  205.31

d)  0.780
e)  None of these

3.  Using the above data, and assuming that the standard error of the slope is approximately 45.85, what is the margin of error for a 99% confidence interval for the slope of the regression line?

      a)  308.08

b)  154.04

c)  149.01

d)  153.83
e)  None of these
4.  Using the above data, is there strong evidence (and if so, why) of a straight line relationship between maternal age and birth weight?

a) Yes, because the slope of the least-squares regression line is positive.

b) Yes, because the P-value for testing if the slope is 0 is quite small

c) No, because the P-value  for testing of the slope is 0 is quite large
d) Yes, the scatterplot is linear
e) None of the above

5.  If a test of hypothesis 
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fails to reject Ho, where 
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is the population regression slope, what could be the conclusion?
a) There is evidence of a linear relationship between x and y
b) The LSRL is useful for predicting y given x (within the limits of x-values covered by the data)

c) The true population regression slope is 0.
d) The true regression slope could be bigger than 0
e) There is not enough evidence to suggest a straight line relationship between x and y
6.  A significance test allows you to reject a hypothesis 
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in favor of an alternative
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 at the 5% 

     level of significance.  What can you say about significance at the 10% level?


(a) 
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can be rejected at the 10% level of significance


(b) There is insufficient evidence to reject 
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at the 10% level of significance


(c) There is sufficient evidence to accept 
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 at the 10% level of significance


(d) 
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 can be rejected at the 10% level of significance


(e) The answer cannot be determined from the information given

7.  Which of the following are true statements?

      I.   The P-value of a test is the probability of obtaining a result as extreme as the one obtained 

assuming the null hypothesis is true

     II.  If the P-value for a test is .023, the probability that the null hypothesis is true is .023

     III. When the null hypothesis is rejected, the alternative hypothesis is true.


(a) I only


(b) II only


(c) III only


(d) I and III


(e) None of the above gives the complete set of true responses

8.  Is cardio vascular fitness (as measured by time to exhaustion from running on a treadmill) related to an athlete’s performance in a 20-km ski race?  Let x = treadmill time to exhaustion (in minutes) and let y = 20-km ski time (in minutes).  The following is computer output from 11 athletes taken from the article “PHYSIOLOGICAL Characteristics and Performance of Top U.S. Biathletes” (Medicine and Science in Sports and Exercise [1995]: 1302-1310).
	Predictor
	Coefficient
	s.e. of Coefficient
	T
	P

	Constant
	88.796
	5.750
	15.44
	0.000

	treadmill
	-2.3335
	0.5911
	-3.95
	0.003


s = 2.188

R-sq = 63.4%

R-sq(adj) = 59.3% 

The graph on the left is a normal probability plot of the residuals.  

The graph on the right is a residual plot

[image: image10.png]'Mlnhax(l,ﬁng)—venee\ x Y[} ap Central-The ap 5. x f [EJ Introduction to seaist x ) Mattino Famiy ytaca | x \ \ENECHIBHIES

€ - C | [ books.google.com/bocks?id=00aUAGAAQEAIEPg =PA7728Ipg=PA7728dq=data, +res V| =

Google  detaresiduals,and standardized residuals readr E3

reneekollar@vistausd.org -

Books @ @ il e  Addtomylbrary  Write review
Pager2 v < > )
Resut 2o 2 nhis book for data,residuals, and standardized residuals  Clear search

treadmill - <Previous Nexts - Viewal
‘GET PRINT BOOK

“Thesc abservations support the use of the confidence intervl in Example 13.4.

No eBook available [rm— [r——

CengageBrain.com i i

Amazon. com . .
BarnesaNable com . o o} Lo
Books-A-ilion
IndieBound ! L. ! B
Find in a library . . .
Al sellers » . . ) ) o ) ) )
T O T g CE S T—
S0 . e -

0 Reviews B (a0 rormal probebilty plot of
7\ wiite reviews | [ 1

) s @0 - @) comoemcomenabnt - ® Soudldowlosde. X





(This problem is taken from Peck, Olsen, Devore Introduction to Statistics and Data Analysis, 2007 p. 690-709)

a)  Find the LSRL for ski time on treadmill time to exhaustion

b)  Interpret the slope of the LSRL.

c)  Interpret the y-intercept of the LSRL.

d)  Interpret s.

e)  Find and interpret the correlation coefficient.

f)  Find and interpret the coefficient of determination 

g)  Perform a test at the 5% level that determines if there is a linear relationship between treadmill time and ski time.  
h) Find and interpret a 95% confidence interval for
[image: image11.wmf]b

, the true slope.

i)  Explain the connection between g) and h)
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