Math 217






Name: ______________________

10-14-05
Exam 1 (Chapters 1-2 plus 9.1)

1. (25 pts)  Does the age at which a child begins to talk predict later score on a test of mental ability?  A study of the development of young children recorded the age in months at which each of 21 children spoke their first word and their Gesell Adaptive Score, the result of an aptitude test taken much later.  A scatterplot of the data is shown below.
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Gesell Adaptive Score = 109.87 + -1.13 * age

R-Square = 0.41



(a)  Describe the association between Gesell Adaptive Score and age. 

(b)  What is the correlation for these data? ___________   

(c)  In general, is correlation resistant to outliers?  ____________  Explain:

(d)  Circle the single most influential observation on the scatterplot.  If this observation was removed from the data, would the correlation decrease? stay the same? increase?  ___________  
(e)  What percent of the variation in Gesell Adaptive score is explained by regression on age at first word?  __________
(f)  Use the regression equation to predict the Gesell Adaptive score for a child who first spoke at age 30 months.  ____________  Show your work clearly:
2.  (10 pts)  The NCAA requires Division I athletes to score at least 820 on the combined math and verbal parts of the SAT exam to compete in their first college year.  In 2002, the scores of the 1.3 million student taking the SATs were approximately Normal with mean 1020 and standard deviation 207.

(a)  What proportion of students taking the SAT scored below 820?  ___________

(b)  Find the 80th percentile for the SAT, that is, the score x such that only 20% of students taking the test scored higher than x.  ___________
3.  (25 pts)  Find the mean, standard deviation, and 5-number summary for the following data (Babe Ruth’s home run totals by year, 1920 to 1929).  Then, apply the 1.5*IQR criterion to determine possible outliers.
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Mean = ___________


Median = ____________


Standard Deviation = ________________


5-number summary: ________ , ________ , ________ , ________ , ________


1.5*IQR = _______________


Possible outliers are: ____________________ (Show work below.)
4.  (25 points)  Whether a convicted murderer gets the death penalty seems to be influenced by the race of the victim and the race of the defendant.  Here are data on 326 cases in which the defendant was convicted of murder.

	White Defendant
	
	

	
	White victim
	Black victim

	Death
	19
	0

	Not death
	132
	9


	Black Defendant
	
	

	
	White victim
	Black victim

	Death
	11
	6

	Not death
	52
	97


(a) Use these data to make a two-way table of defendant’s race versus death penalty (fill in the table below).

	
	White defendant
	Black defendant

	Death
	
	

	Not death
	
	


(b) When the victim was white, which race of defendant was more likely to get the death penalty?  ________________  Justify by citing specific percentages:

(c) When the victim was black, which race of defendant was more likely to get the death penalty?  ________________  Justify by citing specific percentages:

(d) When the data are aggregated into a 2-way table, which race of defendant was (overall) more likely to get the death penalty?  _______________  Justify by citing specific percentages:

(e)  Which table is misleading, the original 3-way or the aggregated 2-way?  ____________  

5.  (10 pts)  A study whose subjects are elementary school students shows that there is a strong positive correlation between the student’s number of extra-curricular activities and the student’s academic achievement.
(a)  Does this mean that elementary school students can improve academic achievement by participating in more extra-curricular activities?  ________  Explain.
(b) Make a diagram (as in Section 2.5) to illustrate the relationships between extra-curricular activities, academic achievement, and a third important variable.
(c)  Which of the following is illustrated by your diagram:  (1) causation; (2) common response; (3) confounding? [Circle one.]
6.  (5 pts)  Give a very clear example of common response explaining an association.  There should be no question that your example might be causation or confounding.  Explain your example in English and also illustrate with a diagram as in Section 2.5.

