Homework #4 

You will not hand in a hard copy of this homework assignment.  However, you will be asked clicker questions about your answers to this assignment during class on Wednesday, September 30th.  You can use SPSS for #5c, but you can also use a graphing calculator to find the correlation coefficient.  Solutions to this assignment will be posted on Wednesday afternoon so that you may study from them.  

1. Suppose the highway gas mileage of a certain model of car closely follows a normal model  with a mean of 28.3 mpg and a standard deviation of 2.5 mpg.


a) Sketch and label this distribution down below.


b) Based on the distribution described in part (a) of this problem, what proportion of 
highway trips would you expect to get more than 32 mpg?

            c) What is the IQR of the distribution described in part (a)?


d) What is the 90th percentile of the distribution described in this problem?

2. As discussed in class, every normal model is defined by its parameters: the mean (
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) and standard deviation (
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).  Listed below are known components of a given model.  Based on those components, find the missing parameter value.

a) If we know that a distribution is normally distributed with 
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  = 1250 and 35% of the distribution is below 1200, what must 
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be?
b)  If we know that a distribution is normally distributed with 
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  = .64 and 12% of the distribution is above .70, what must 
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be?

c)  If we know that a distribution is normally distributed with 
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 EMBED Equation.3  [image: image8.wmf]s

= .5 and 90% of the distribution is above 10, what must 
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 be?

3.  Suppose you were collecting data for each pair of variables listed below.  Decide what variable you would use as the explanatory variable and which variable you would use as the response.  Also think about the likely direction and strength of the relationship (positive or negative).


a) Yearly average global temperature and yearly carbon dioxide levels in the atmosphere.


Explanatory:


Response:


Likely Direction:


b) Average amount of sleep a 216 student gets and their GPA.


Explanatory:


Response:


Likely Direction:


c) Weight of a car and gas mileage of the car. 


Explanatory:


Response:


Likely Direction:

4.  On page 186 of your text, problem #6 has 4 different scatterplots displayed and labeled (1), (2), (3), and (4).  Match each scatterplot (possibly more than once) to each situation below.  There could be more than one plot matching a situation.

· Little to no association:

· Strong positive association:

· Linear association:

· Negative association:

5.  This problem is largely taken from a problem in your book.  The following data come from a survey conducted in the United States and 10 other Western European countries to determine the percentage of teenagers who had used marijuana and other drugs.  These data are also available on the course website, titled “DrugAbuse.sav”.  

                            Percent of teenagers who have used
	Country
	Marijuana
	Other Drugs

	Czech Rep.
	22%
	4%

	Denmark
	17%
	3%

	England
	40%
	21%

	Finland
	5%
	1%

	Ireland
	37%
	16%

	Italy
	19%
	8%

	No. Ireland
	23%
	14%

	Norway
	6%
	3%

	Portugal
	7%
	3%

	Scotland
	53%
	31%

	USA
	34%
	24%


a) In the space below, create (by hand) a scatterplot displaying the relationship between the percentage of teenagers using marijuana and the percentage of teenagers using other drugs.  In this plot, treat the “marijuana percentages” as the explanatory variable.

b)  Describe the relationship between the percentage of teenagers using marijuana and the percentage of teenagers using other drugs.  

c) Either using SPSS or your graphing calculator, find the correlation coefficient for the relationship you plotted in part (a) above.  If you are using SPSS, go to Analyze
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 Correlate
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Bivariate.  Place both the “marijuana” and “other drugs” variables in the variable box and click “ok”.  Report the Pearson Correlation coefficient down below.   Does this coefficient make sense based on the relationship you plotted in (a)?
d) Do these data provide evidence that marijuana is a “gateway drug”?  That is, that marijuana causes teenagers to start using other drugs?  Explain.
e) Suppose another country would like to be able to predict the percentage of teenagers who use other drugs based on the percentage of teenagers using marijuana.  Use the following summary statistics to find the linear regression model for these data.  Make sure you are using the appropriate explanatory and response variables here. 
	
	Mean
	Standard Deviation (s)

	Marijuana (Percentage)
	25.73
	17.85

	Other Drug (Percentage)
	11.74
	10.24


For this problem, you will need to use the basic form of a linear model (
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  slope:  
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f)  From the model you created above, predict the percentage of teenagers using “other drugs” for a country observing 25% of their teenagers using marijuana. 
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