 Practice problem Solution 
Final exam review

DS 303

Fall 2009
1.
A random sample of twelve automobiles showed the following figures for miles achieved on a gallon of gas.  Assume the population distribution is normal.  From the data: 
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(a)

Find the average miles per gallon of gas.
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(b)

Find the sample variance.
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(c)

Find an approximate 95% confidence interval for the population mean.
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2.
In 1985, the government bond yield in the United States was 10.62 percent.  A random sample of government bond yields in nine foreign countries was:

11.04, 6.34, 10.94, 13.00, 7.34, 13.09, 4.78, 10.62, 6.87.

The mean foreign bond yield was 9.34 with variance 9.31.  Assume that government bond yields are normally distributed. 

At the 5 percent level of significance, test whether the government bond yields in the rest of the world during 1985 were lower than in the United States (state the null and alternative hypothesis, evaluate the test statistic, draw the decision criteria, evaluate the P-value, and state your conclusion).
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t(8)
         -1.86

.10 < P-value < .15

Do not reject Ho

The government bond yields in the rest of the world during 1985 were not lower than the Unites States.

3.
In professor Friedman’s economic course, the correlation between the student’s total scores before the final examination and their final examination score is r = .6. The pre-exam total for all students in the course have mean 280 and standard deviation 30. The final exam scores have mean 75 and standard deviation 8. Professor Friedman has lost Julie’s final exam but knows that her total before the exam was 300. He decided to predict her final-exam score from her pre-exam total.

a)
What is the slope of the least square regression line of final-exam scores on pre-exam scores in this course? What is the intercept?

b)
Use the regression line to predict Julie’s Final exam score.

c)
Julie doesn’t think this method accurately predicts how well she did on the final exam. Calculate R2 and use the value you get to argue that the actual score could have been much higher (or much lower) than the predicted value.

 a)
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b)
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c)
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 Only 36% of the variability in the final exam score can be explained by the pre-exam totals. Sixty four percent of variability in final exam score is due to other variables that are not considered by Professor Friedman’s model. Therefore the actual  

4. A random sample of size n is to be drawn by a wildlife biologist from a population of cheetahs, and the maximum running speed over a 100-yard distance is to be measured for each animal. Assume that the maximum running speed is normally distributed. If a confidence interval for the average maximum running speed is to be constructed, what is the appropriate z critical value for each of the following confidence levels?

a) 95% confidence         1.96
b) 90% confidence
1.645
c) 99.9% confidence
3.33, 3.31, 3.32
d) 98% confidence
2.33
e) 80% confidence
1.28
5. Some one hands you a report giving the accompanying information on confidence intervals for true average task completion time:

95% confidence interval = (16.51, 17.89)

99% confidence interval = (         , 18.11)

What is the lower limit of the 99% interval?

95% confidence Interval for the mean is:
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A taxi company is interested in the relationship between mileage, measured in miles per gallon, and the age of cars in its fleet. The fleet cars are of the same make and size and in good operating condition as a result of regular maintenance. The company employs both male and female drivers, and it is believed that some of the variability in mileage may be due to differences in driving techniques between the groups of drivers of opposite gender. In fact, other things being equal, women tend to get better mileage than men. Data are generated by randomly assigning the cars to five female and seven male drivers and computing mile per gallon after 300 miles. The data are analyzed using multiple regression analysis. The partial computer output is given below.

	SUMMARY OUTPUT
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.966864
	
	
	
	
	

	R Square
	0.934826
	
	
	
	
	

	Adjusted R Square
	0.920343
	
	
	
	
	

	Standard Error
	0.537816
	
	
	
	
	

	Observations
	12
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	2
	37.339281
	18.66964
	64.5457661
	4.60617E-06
	

	Residual
	9
	2.603218997
	0.289247
	
	
	

	Total
	11
	39.9425
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	25.48153
	0.41622429
	61.22067
	4.17375E-13
	24.53996487
	26.4231

	X1
	-1.03958
	0.115566914
	-8.99546
	8.57335E-06
	-1.301008558
	-0.77815

	X2
	1.205541
	0.333231455
	
	
	0.4517184
	1.959363


X1 = Age of the car

X2 = Gender: 0 = male, 1 = female

a) Give the prediction equation based on this analysis. Do the signs on the coefficients make sense? Explain why?
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Yes. As the cars get older they use more fuel. And female drivers get more miles per gallon.

b) Interpret the least squares coefficient b2.

On the average, females drivers get1.2 gallon per miles more than male drivers.
c) Give the least square regression line for the female drivers.
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d) Give the least squares regression line for the male drivers.
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e) Is there a significant relation between the mileage and gender given the age of the care?  (State the Null and alternative Hypothesis, the test statistic, and your decision criterion, and your conclusion). 
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Use α = 5%
2.5%


2.5%







t(9)

         -2.262
2.262

Reject Ho

Gender is a significant predictor of the mileage.

f) What percentage of the variation in mileage is explained by this model? 

93.5%
g) Do you think we need to have all the variables in the model? why? 

Yes. Both explanatory variables are significant predictors of mileage.
h) Use the model in part a to forecast the mileage for a female driver driving a 7- year- old car. 
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i) Use the model in part a to forecast the mileage for a male driver driving a 7- year-old car.


[image: image15.wmf]2

.

18

)

0

(

2

.

1

)

7

(

04

.

1

48

.

25

ˆ

=

+

-

=

y


7.
You have fitted a multiple liner regression model with two explanatory variables and 60 observations. You would like to test for muticolinearity.  You calculated the correlation coefficient (r)  for the two explanatory variables to be .79. Do you have enough information to calculate the Variance Inflation factor (VIF)? If no explain what is missing. If yes, calculate VIF and report your conclusion (i.e. is multicolinearity a problem?)

Yes.
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Since VIF  < 10, then multicolinearity is not a problem.

� EMBED Equation.3  ���
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