Midterm—Form A

Economics 173


Name_____________ 

Spring 2002


Instructor: Petry


SSN______________
Suppose that you are interested in explaining why more accidents occur on one particular stretch of highway than on a second stretch of highway.  You believe that high variation in speeds of travelers on each highway is the leading cause of accidents in these areas.  Based on the following information, answer the following questions.

S1 = 4

S2 = 3

n1 = 100

n2 = 50

1. In order to test whether the population variances of the speeds on the two stretches of highway are the same, what would the null hypothesis be?

a. The population variance of highway 1 is greater than the population variance of highway 2.

b. The population variance of highway 1 is the same as the population variance of highway 2. 

c. The population variance of highway 1 is smaller than the population variance of highway 2.

d. The population variance of highway 1 is different than the population variance of highway 2.

e. None of the above.

2. What is the value of the test statistic for the above test?

a. 1.3333

b. 0.75

c. 1.7777 

d. 1.1547

e. not enough information given

3. This test statistic has a(n)_________.

a. t-distribution with 148 degrees of freedom

b. t-distribution with 98 degrees of freedom

c. F-distribution with 148 degrees of freedom

d. F-distribution with 99 numerator degrees of freedom and 49 denominator degrees of freedom 

e. Chi-squared distribution with 148 degrees of freedom

4. Suppose that the p-value for the above test is 0.6567.  If the probability of committing a Type-I error is 10%, what is your conclusion from this test?

a. Reject the null and conclude that the population variance of highway 1 is the same as the population variance of highway 2.

b. Do not reject the null and conclude that the population variance of highway 1 is the same as the population variance of highway 2.

c. Reject the null and conclude that the population variance of highway 1 is different from the population variance of highway 2.

d. Do not reject the null and conclude that there is not enough information to suggest that population variance of highway 1 is the same as population variance of highway 2.

e. Do not reject the null and conclude that there is not enough information to suggest that population variance of highway 1 is different from population variance of highway 2. 

5. Based on your results from the previous test for variance, what test should you perform in order to test whether the average speed on highway 1 is the same as that of highway 2?

a. Z-test for difference in means

b. Pooled-variance t-test for difference in means assuming equal variances

c. Pooled-variance t-test for difference in means assuming unequal variances

d. Paired-sample t-test for difference in means

e. None of the above

Use the following information to answer questions 6-9.

In a case study, 19 out of 56 figure-skaters admitted to using performance enhancing drugs. In the sample collected from hockey-players, 25 out of 144 admitted to drug usage. You’re interested in the question: do figure-skaters tend to depend more heavily on drugs than hockey players or are drug usage patterns the same in both cases.

6.
The correct test to use is:

a. t test for mean

b. t test for difference in means assuming equal variances

c. chi-square test

d. z test for difference in proportions

e. f test.

7.
The value of the test statistic is:

a. 2.54

b. 1.76

c. 1.53

d. 4.29

e. 7.6

8.
Given that the one-sided standard normal p-value associated with a test statistic of 1.96 is 0.025, at the 5% level of significance, what would your decision be?

a. accept the null hypothesis and conclude that there is no difference in drug-usage patterns.

b. Accept the null hypothesis and conclude that figure-skaters do not tend to use drugs more often than hockey players.

c. Reject the null hypothesis and conclude that figure-skaters do tend to use drugs more often than hockey players.

d. Reject the null hypothesis and conclude that figure-skaters do not tend to use drugs more often than hockey players.

9.
The 95% confidence interval for the difference in the fractions of drug-usage in the two populations is given by:

a. (0.457, 0.634)

b. (0.027, 0.304)

c. (-0.12, 0.231)

d. (0.19, 0.579)

Use the following information to answer questions 10-11.

Given that:

(xiyi = 681.71, sample mean of x = 6.76, sample mean of y = 3.46, and (xi2 = 858.94

sample size = 14

10.
In a regression of y on x, the estimated value of the slope coefficient is:

a. 0.45

b. 3.92

c. 1.62

d. cannot be determined from the information provided.

11.
The value of the intercept is:

a. –7.47 

b. 66.89

c. –80.42

d. cannot be determined from the information provided.

Use the following information to answer questions 12-15.

A study intended to examine the effectiveness of commercials. Subjects were made to watch commercials of different lengths (measured in seconds) and then take a test to see how much information they retained. The test scores thus reflected the effectiveness of a commercial, and they were hypothesized to depend linearly on how long the ad was.

The results of the linear regression are presented below:

	Regression Statistics
	
	
	
	
	
	
	
	

	Multiple R
	0.537831074
	
	
	
	
	
	
	
	

	R Square
	0.289262264
	
	
	
	
	
	
	
	

	Adjusted R Square
	0.277008166
	
	
	
	
	
	
	
	

	Standard Error
	5.888480128
	
	
	
	
	
	
	
	

	Observations
	60
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	
	

	Regression
	
	818.4965035
	818.4965
	23.60535
	9.35E-06
	
	
	
	

	Residual
	
	2011.103497
	34.6742
	
	
	
	
	
	

	Total
	 
	2829.6
	 
	 
	 
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%
	

	Intercept
	3.635664336
	2.225895671
	1.633349
	0.107813
	-0.81995
	8.091275
	-0.81995
	8.091275
	

	
	0.267482517
	0.055054168
	4.858533
	9.35E-06
	0.15728
	0.377685
	0.15728
	0.377685
	


12.
Which of the following statements is true:

a. test score is the dependent variable and commercial length is the independent variable.

b. test score is the independent variable and commercial length is the dependent variable.

13.
The residual degrees of freedom are:

a. 60

b. 59

c. 58

d. cannot be determined from the information provided.

14.
Which of the following statements is true:

a. for every second a commercial gets longer, test score increases by 0.267

b. for every point increase in test score, the commercial needs to be 0.267 seconds longer

c. for every second a commercial gets longer, test score decreases by 0.267

d. for every point increase in test score, the commercial needs to be 0.267 seconds shorter.

15.
Use the model to estimate the value of y when x is 30.

a. 3.64

b. 0.267

c. 109.337

d. 11.660

16.
Which one of the following is not an assumption or required condition in simple regression:

a. the mean of the error term should be zero

b. the variance of the error term should increase with x 

c. the error terms should be independent of each other

d. error terms should be normally distributed.

Use the following information to answer questions 17-18. 

We are trying to compare two populations (via their means) and we know that these two populations have equal (though unknown) variances. We calculated the two sample variances (4 and 5 respectively) and also the pooled variance, which is 4.75. 

17.
Based on this information which of the following statement(s) is (are) true?

I. The first sample is twice as large as the second

II. The second sample is less than three times as large as the first

III. A matched pairs test should be used

IV. We can’t say anything definite about the sample sizes

V. The pooled variance is a weighted average of the two population variances

a. I and III

b. II and V

c. III and IV

d. II, III and V

e. II 

18.
The test statistic that we would calculate to test the equality of the population means (
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b. z distribution with 
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e. a standard normal distribution 

19.
If  the sample sizes are large, the calculated test statistic will fall within +/-1 standard deviation from 
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a. 95% of the time

b. 90% of the time

c. 78% of the time

d. 68% of the time 

e. we don’t have enough information about the sampling distribution of the test statistic

Use the following information to answer questions 20-22.
RoadKillRecycle and EatThis are 2 dog food manufacturers. EatThis claims that chihuahua puppies eating their product grow larger on average then the ones eating RKR products. Assume RKR is population 1, and that the population variances are equal. Here is the data on puppy sizes in pounds (12 puppies weighed for each brand):

	RKR
	EatThis

	57
	55

	56
	56

	54
	60

	55
	61

	54
	54

	56
	55

	57
	58

	59
	57

	54
	57

	52
	55

	52
	59

	53
	57

	Variance
	Variance

	4.628788
	4.727273


20.
What are the hypotheses we are testing?

a. 
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b. 
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c. 
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d. 
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e. 
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21.
What is the value of the relevant point estimator?

a. 0.098

b. 0

c. –2.08 

d. None of the above

22.
What is the distribution of the test statistic?

a. z

b. Chi-squared with 24 degrees of freedom

c. t with 12 degrees of freedom

d. t with 22 degrees of freedom 

23.
Calculate the mean of the following array: 45 55 44 62 34 39

a. 46

b. 46.5

c. 50

d. 52.5

e. 45.5

24.
What portion of the following array is greater than 30: 

16 25 45 33 30 72 49 14 34 27

a. 0.25

b. 0.40

c. 0.50 

d. 0.60

e. 0.55

 25.
What is the median value of the following array:  24 20 29 45 34 29

a. 29

b. 26.5

c. 31.5

d. 24

e. 34 

26.
The range is: 
a. a measure of variability

b. the test statistic as measured in Excel

c. the number of all observations in the sample

d. a measure of central location

e. the difference between the mean and the test statistic

27.
Which of the following is true regarding the covariance:

a. If the two variables move in the same direction, the covariance is a large positive number

b. If the two variables move in the same direction, the covariance is a large negative number

c. If the two variables move in the same direction, the covariance is equal to 1
d. If the two variables move in the same direction, the covariance is equal to 0
e. All of the above
28.
Suppose we have made an interval estimation for the mean of the population such as: [126.56, 192.41].  If we realize that the true population mean is 195.7, what can we say about this?

a) The procedure for interval estimation must have been done incorrectly.

b) We should first standardize the LCL and UCL and then see if they capture the mean.

c) The procedure can still be valid, since we allow for a certain amount of error. 

d) We must use a t distribution instead of a z distribution

e) We could never get this result

29.
For testing whether average weight of students in 173 is more than 165 lbs. or not, what would be the proper null and alternative hypotheses?

a.
H0: μ ≤ 165    H1: μ > 165 

b.
H0: μ ≥ 165    H1: μ > 165

c.
H0: μ = 165    H1: μ ≠ 165

d.
H0: μ > 165    H1: μ ≤ 165

30.
In testing: H0: μ = 20, H1: μ > 20, we have the following data: {22,15,17,20,19,14,23,18,17,21}. If we know that the variance of the population is 25, what can be inferred from the p-value test?

a. We reject H0 and accept H1 as the p-value is greater than the significance level

b. We reject H0 and accept H1 as the p-value is less than the significance level

c. We do not reject Ho as the p-value is greater than the significance level 

d. We do not reject Ho as the p-value is less than the significance level

31.
One minus the significance level is the probability of:

a. Rejecting H0 when H0 is true

b. Rejecting H0 when H0 is false

c. Rejecting H0 when H0 is false

d. Not rejecting H0 when H0 is true

e. Not rejecting H0 when H0 is false

32.
To test whether more than 50% of the UIUC students spend 40% or more of their free time watching TV, your null hypothesis would be:

a. H0: p
[image: image18.wmf]£

0.40

b. H0: p
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50

c. H0: p
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0.50

d. H0: p =0.40

e. H0: p
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0.50

33.
A random sample of 50 observations was taken out of a normal population. The sample variance turned out to be 12. Test the claim that the population variance is less than 15 knowing that  χ2.95, 49=33.93029 is the appropriate critical value. Your conclusion is:

a. Reject the null hypothesis and conclude that σ2 
[image: image22.wmf]>
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b. Accept the null hypothesis and conclude that there is insufficient evidence to claim that σ2 
[image: image23.wmf]<

15

c. Accept the null hypothesis and conclude that there is insufficient evidence to claim that σ2 
[image: image24.wmf]>
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d. Reject the null hypothesis and conclude that σ2 
[image: image25.wmf]<

15

e. There is insufficient evidence to conclude anything

34.
The following results came from the test of a claim that on average a student with a car at the UIUC drives more than 60 miles a week.  Assume α = 5%.

	Test of Hypothesis About MU (SIGMA Unknown)

	Test of MU = 60  Vs  MU greater than 60

Sample standard deviation = 8.6877

Sample mean = 62.7917

Test Statistic:  t = 1.5742

P-Value = 0.0645


a) Reject the null hypothesis and conclude that μ<60

b) Reject the null hypothesis and conclude that μ=60

c) Reject the null hypothesis and conclude that μ>60

d) Do not reject the null hypothesis and conclude that there is not enough information to conclude that μ<60

e) Do not reject the null hypothesis and conclude that there is not enough information to conclude that μ>60

Use the following information to answer questions 35-36.
A huge automobile plant has numerous assembly lines within that same plant. New safety equipment and procedures were implemented a month ago. The management now wishes to test if those measures proved effective in reducing accidents or the man-hours lost. They compare the data collected before the implementation of the safety mission and that collected one month after.

They collected this data from a random sample of 25 assembly lines within the plant. The data consists of the number of man hours lost in each line.

35.
The best way to test if the number of man-hours lost has been reduced is to use:

a. t test for difference of means assuming equal variances.

b. t test for difference of means assuming unequal variances.

c. F test for comparing variances

d. paired sample t test for mean difference

e. chi square test for variance.

The output for the test performed above is :

	 
	Before
	After

	Mean
	381
	373.12

	Variance
	39001.33
	40663.28

	Observations
	25
	25

	Pearson Correlation
	0.960999
	

	Hypothesized Mean Difference
	0
	

	Df
	24
	

	t Stat
	0.704956
	

	P(T<=t) one-tail
	0.243812
	

	t Critical one-tail
	1.710882
	

	P(T<=t) two-tail
	0.487623
	

	t Critical two-tail
	2.063898
	 

	
	
	


36.
From this you may conclude that:

a. the p-value is 0.243812

b. the p-value is 0.487623

c. there is no evidence to suggest that the safety measures were effective

d. there is enough evidence to suggest that the safety measures were effective

e. both a and c 

37.
The matched pairs t test is sometimes more effective than the pooled variance t test because:

a. reduction in means within samples is achieved

b. reduction in noise, or variability within samples is achieved

c. the result of the variance F test may necessitate the pairs test

d. both b and c

e. both a and c

Answer Key:

1.
b





24.
c

2.
c





25.
a

3.
d





26.
a

4.
e





27.
a

5.
b





28.
c

6.
d





29.
a

7.
a





30.
c

8.
c





31.
d

9.
b





32.
c

10.
c





33.
b

11.
a





34.
e

12.
a





35.
d

13.
c





36.
e

14.
a





37.
b

15.
d

16.
b

17.
e

18.
c

19.
d
20.
a

21.
c

22.
d

23.
b
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