Stat 112, Fall 2004  Homework 2 Solutions 

This homework is due Thursday, September 23rd at the beginning of class.  

1. Moore and McCabe, 2.28

Solution: (a) She should choose small-cap because the correlation is lower. (b) Negative

correlation.
2. A friend says, “My cat hates Britney Spears’ music.  I’ve put the record on ten times now and each time my cat goes outside.”  Consider the following test of whether your friend’s cat hates Britney Spears’ music: put on Britney Spears’ music when the cat is in the room and see if the cat goes outside (stays in the room indicates that the cat goes not mind Britney Spear’s music and goes outside indicates that the cat hates Britney Spears’ music).  Is this is a reliable test?  Is this a valid test?  Explain.

Solution: This is a reliable test.  A test is reliable if it gives consistent results.  Here, the most relevant concept of reliability is test-retest reliability.  A test has test-retest reliability if tests taken at two different times gives similar results.  Since your friend’s cat went out of the room all ten times she put on the record, the test is giving consistent results.  

The validity of the test is questionable.  A test is valid if it measures what it purports to measure, here the test is valid if it measures whether the cat likes Britney Spears’ music.  There are many reasons that the cat might leave the room when Britney Spears’ music is played other than the cat not liking Britney Spears’ music.  For example, the test administrator may be playing the music at a volume that is too loud for the cat.  The cat might not like any noise at the volume the test administrator is playing the music at but would like Britney Spears’ music played at a lower volume.   A better testing procedure would be to try to first determine a volume at which the cat tolerates a certain kind music and then see if the cat leaves the room when Britney Spears’ music is played at this volume.  

3. The file lifeexpectancy.JMP under data sets on the web site contains data on life expectancy and per capita income (in U.S. dollars) for 20 industrialized countries and 9 petroleum exporting countries.

(a) Draw a histogram and compute the mean and median of the distribution of life expectancy in JMP by clicking Analyze, then Distribution and then putting life in the Y, columns box.  After drawing the histogram, click the red triangle next to Distribution and click stack to display the histogram in the usual way.

(b) Draw separate histograms for the industrialized countries and petroleum exporting countries by following the same steps in (a) but after clicking Distribution put type in the By box in addition to putting life in the Y, column box and type in the By box.

(c) Using the output from part (b), report the standard deviation of life expectancy for the industrialized countries and the standard deviation of the petroleum exporting countries.  Why might the variability in life expectancy be smaller for the industrialized countries?

Solution: (a)

Distributions

LIFE
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Quantiles

	 
	 
	 

	100.0%
	maximum
	74.700

	99.5%
	
	74.700

	97.5%
	
	74.700

	90.0%
	
	73.800

	75.0%
	quartile
	72.050

	50.0%
	median
	70.600

	25.0%
	quartile
	52.200

	10.0%
	
	47.500

	2.5%
	
	36.900

	0.5%
	
	36.900

	0.0%
	minimum
	36.900


Moments

	 
	 

	Mean
	64.8

	Std Dev
	11.092984

	Std Err Mean
	2.0599154

	upper 95% Mean
	69.019545

	lower 95% Mean
	60.580455

	N
	29


(b)

TYPE=INDUSTRIALIZED

Distributions

LIFE
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Quantiles

	 
	 
	 

	100.0%
	maximum
	74.700

	99.5%
	
	74.700

	97.5%
	
	74.700

	90.0%
	
	73.890

	75.0%
	quartile
	72.975

	50.0%
	median
	71.200

	25.0%
	quartile
	70.450

	10.0%
	
	68.360

	2.5%
	
	68.100

	0.5%
	
	68.100

	0.0%
	minimum
	68.100


Moments

	 
	 

	Mean
	71.47

	Std Dev
	1.7711433

	Std Err Mean
	0.3960397

	upper 95% Mean
	72.298921

	lower 95% Mean
	70.641079

	N
	20


TYPE=PETROLEUM

Distributions

LIFE
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	100.0%
	maximum
	66.400

	99.5%
	
	66.400

	97.5%
	
	66.400

	90.0%
	
	66.400

	75.0%
	quartile
	52.200

	50.0%
	median
	50.700

	25.0%
	quartile
	44.900

	10.0%
	
	36.900

	2.5%
	
	36.900

	0.5%
	
	36.900

	0.0%
	minimum
	36.900


Moments

	 
	 

	Mean
	49.977778

	Std Dev
	8.053381

	Std Err Mean
	2.6844603

	upper 95% Mean
	56.168154

	lower 95% Mean
	43.787401

	N
	9


(c) The standard deviation of life expectancy in the industrialized countries is 1.77 and the standard deviation of life expectancy in the petroleum exporting countries is 8.05.  The standard deviation might be smaller in the industrialized countries because of more uniform health standards and a higher level of technology that insulates health conditions from environmental factors.  

4. Problem 3 continued.

(a) Draw a scatterplot of life expectancy versus per capita income using JMP.

(b) Find the correlation between life expectancy and per capita income using JMP.

(c) Using JMP, compute the least squares estimate for a simple linear regression model with Y=life expectancy and X=per capita income.  Interpret the estimated slope of the simple linear regression model.

(d) Predict the life expectancy of a country with a per capita income of  $5000.  

Solution:
(a) Bivariate Fit of LIFE By INCOME
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(b)

	Variable
	Mean
	Std Dev
	Correlation

	INCOME
	2765.179
	1684.114
	0.7522

	LIFE
	64.67857
	11.2769
	


(c)

Bivariate Fit of LIFE By INCOME
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[image: image6.wmf]Linear Fit


Linear Fit

LIFE = 50.750418 + 0.005037 INCOME

Summary of Fit

	 
	 

	RSquare
	0.565854

	RSquare Adj
	0.549156

	Root Mean Square Error
	7.571862

	Mean of Response
	64.67857

	Observations (or Sum Wgts)
	28


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	1
	1942.8869
	1942.89
	33.8877

	Error
	26
	1490.6604
	57.33
	Prob > F

	C. Total
	27
	3433.5472
	
	<.0001


Parameter Estimates

	Term
	 
	Estimate
	Std Error
	t Ratio
	Prob>|t|

	Intercept
	
	50.750418
	2.787868
	18.20
	<.0001

	INCOME
	
	0.005037
	0.000865
	5.82
	<.0001


The slope of 0.005037 means that for each extra dollar of per capita income, mean life expectancy increases by 0.005037 years.

(d) 

When Income=5000, from the results of (c), we know that

Life=50.750418+0.005037*5000=75.93542.

