STA 6126 – Fall 2007 – Exam 4

PRINT NAME ____________________________________

True or False?

1. The correlation coefficient (r) is a more appropriate measure to report than the slope of the regression line (b) when describing the association between two variables when there is not a clear independent and dependent variable.

2. The slope of the regression line and the correlation coefficient both must lie between -1 and +1.

3. Authors of a report state that the coefficient of correlation for their analysis is r=0.5. This means that using X to predict Y reduces prediction error by 50% as opposed to not using X for the predictions.

4. Simpson’s Paradox refers to the situation where overall the association between X and Y is one direction, but when we control for a factor Z, the X-Y association is in the opposite direction for each level of Z.
5. A regression equation is fit, relating weekly food expenditures (Y) to number of household members. The prediction equation is Y-hat = 25+60X. The estimated increase in mean weekly food expenditures increases by $60 for each extra household member.

6. For a regression relating salary (Y) to work experience (X), the Total sum of squares (around the sample mean Y-bar) is 2000 and the Error sum of squares (around the fitted line Y-hat) is 500. The coefficient of determination r2 is 0.25.
Problems:

7. A study relating the font of the print and the time to read a 1000 word newspaper article found a negative linear association (as font increased, time to complete the reading tended to decrease) with a sample correlation of  r = -0.25. The study was based on a sample of n=24 subjects. Test whether we can conclude that the population correlation coefficient,  differs from 0 at the =0.05 significance level.
· Null Hypothesis ____________    Alternative Hypothesis _____________
· Test Statistic:
· Reject H0 if the test statistic falls in the range(s) _____________________
· Conclusion
i. Conclude that there is a positive association in the population
ii. Cannot Conclude there is an association in the population
iii. Conclude that there is a negative association in the population.
8. A study is conducted to measure the association between gender and exercise activity in adults. The following table gives the results overall, as well as separately for senior citizens and non-senior citizens. Exercise activity is classified as Low versus High. The samples are random samples from each gender/age group.

[image: image1.emf]Overall Low High Total

Female 100 100 200

Male 125 75 200

Total 225 175 400

Seniors Low High Total

Female 25 50 75

Male 50 25 75

Total 75 75 150

Non-Seniors Low High Total

Female 75 50 125

Male 75 50 125

Total 150 100 250


· Overall, is there an association between gender and exercise activity? Give the Chi-square statistic, and note that the critical value is 3.84 (for =0.05).
· The Chi-square statistics for Seniors and Non-Seniors are 16.67 and 0, respectively. This is an example of (circle all that apply):
i. Simpson’s paradox
ii. Spurious Association
iii. Statistical Interaction
A study is conducted to determine whether there is an association between perceived price and quality assessments. A sample of 150 wine tasters was obtained and 50 were told it was Low price, 50 told it was Medium price, and 50 told it was High price. Each taster rated the wine on a 3-point scale (1=Lowest, 3=Highest). Note that actually everyone was tasting the same wine. The following table gives the results.

[image: image2.emf]Price\Quality Low QualityMed QualityHi Quality

Low price 28 15 7

Medium Price 14 24 12

High Price 9 17 24


· Give the numbers of concordant and discordant pairs and the estimate of gamma.
· The estimated standard error of the estimated gamma is 0.092. Give a 95% Confidence Interval for the population-based value of gamma. Can you conclude that there is a positive association between perceived quality ratings and price?

The following computer output gives the results from a regression of  criminal rate (Y, criminals per 100,000) to ale/pub rate (X, Pubs per 100,000) for a sample of English towns in 1850. We fit the model:  Y = X + .
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.463a
	.214
	.194
	37.19272

	a. Predictors: (Constant), alepubrt
	


	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	
	1
	
	
	.003a

	
	Residual
	52565.326
	
	1383.298
	
	

	
	Total
	66897.600
	39
	
	
	

	a. Predictors: (Constant), alepubrt
	
	
	

	b. Dependent Variable: crmnlrt
	
	
	
	


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95% Confidence Interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	1
	(Constant)
	109.340
	14.755
	
	7.410
	.000
	79.469
	   139.211

	
	alepubrt
	.116
	.036
	.463
	3.219
	.003
	.043
	      .189

	a. Dependent Variable: crmnlrt
	
	
	
	
	


Complete the Analysis of Variance Table.

Complete the following parts on the next page.


[image: image3.wmf](

)

__________

 

Explained

Variation 

 

of

 

Proportion

_____

__________

t 

Coefficien

n 

Correlatio

________

__________

_____

__________

____

__________

__________

_________

__________

2

^

2

^

=

÷

ø

ö

ç

è

æ

-

=

-

=

=

å

å

Y

Y

Y

Y

Y

n


Give the elements of the t-test in determining whether there is an association between rates of ale/pubs and criminal rate. H0:  = 0  versus HA:  ≠ 0  
Test Statistic _________________    P-value _________________________
Give the elements of the F-test in determining whether there is an association between rates of ale/pubs and criminal rate. H0:  = 0  versus HA:  ≠ 0  

Test Statistic _________________    P-value _________________________
Based on these tests, what can we conclude at the 0.05 significance level?

· Conclude there is a positive association  ( > 0)

· Cannot conclude there is an association (Do not reject that  = 0)

· Conclude there is a negative association  ( < 0)

Have a great semester break!
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