ECO 580 Business Statistics
Review 2 Fall 2008
1. A business magazine article indicates that the composition of top level managers in Gulf companies is typically the following: 30% national, 60% western expats and 10% Arab expats. A sample of 300 managers at the middle level management was analyzed and showed that 80 were nationals, 150 were western expats and the remaining were Arab expats. You want to determine whether the composition of middle level management is different from that at the top level management.
a. State the hypothesis test.

b. Compute the test statistic.

c. Determine the p-value. 

d. At 0.1 level o significance, what is your conclusion?

2. In coming to the university, there are three possible ways: highway, inroads, and the combination of roads. You tried these three possible ways several times and recorded the time (in minutes) it takes you to arrive each time. The findings are summarized in the following table.

	
	Highway
	inroads
	combination

	1
	10
	12
	10

	2
	20
	16
	16

	3
	12
	8
	22

	4
	14
	30
	8

	5
	22
	6
	18


You want to test to see whether the average times it takes using any of these three ways are different.

a. State the hypothesis test.

b. Construct the ANOVA table and calculate the test statistic

c. At 0.01 level of significance, what is your conclusion?

d. What is the practical interpretation of your findings in terms of your decision on which way to use to arrive to the University?

3. The elections committee is interested in studying the effect of election expenditures on the likely success of candidates. The following table provides summary obtained from previous elections. 

	
	Less than 1 million KD
	Between 1 and 5 million KD
	Over 5 million KD

	Won 
	20
	25
	50

	Lost
	30
	30
	35


a. State the null and alternative hypotheses.

b. Compute the test statistic? 

c. What is the p-value? 

d. At 0.01 level of significance, what is your conclusion? 

e. What can you tell the election committee? Could this be grounds for establishing campaign expenditures’ caps (maximum amounts) as is done in some other countries? 

4. Three advertising media (TV, Radio, Newspaper) are being analyzed as to their effectiveness. Samples of each type of the advertisements have been collected and their impact was recorded. The following ANOVA table summarizes the findings.

	Source of variation
	Degrees of freedom
	Sum of Squares
	Mean Square
	F

	Treatment
	
	
	240
	4

	Error
	
	
	
	

	Total
	17
	
	
	


a. Fill the missing entries in the ANOVA table.

b. Equal samples from the three populations were taken, what is the size of the sample taken from each population?

c. State the hypothesis that we want to test.

d. From which distribution would we get the critical value or the p-value to test the hypothesis?

5. A restaurant manager wants to determine if there is a linear relationship between the amount spent by a customer and a number of variables. He summarized his findings in the following table.

	amount spent (KD)
	# items
	time spent (minutes)
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	20
	6
	30
	22.42886
	5.899349802
	14.44
	38.79867

	10
	5
	45
	19.34669
	87.36067727
	38.44
	9.901679

	5
	2
	60
	4.358717
	0.411243328
	125.44
	140.216

	12
	4
	20
	8.609218
	11.49739961
	17.64
	57.61996

	34
	6
	50
	26.25651
	59.96159052
	316.84
	101.1335
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a. What is the multiple coefficient of determination R2? Interpret its meaning.

b. What is the adjusted R2? Interpret its meaning.

c. Construct the ANOVA table for this multiple linear regression model. What is your conclusion at  a significance level 0.05.

	Source of variation
	Degrees of freedom
	Sum of Squares
	Mean Square
	F

	Regression
	
	
	
	

	Error
	
	
	
	

	Total
	
	
	
	


d. Is there a significant linear relationship between the amount spent and the two independent variables?

e. If there’s no linear relationship, does that mean that there’s no other form of relationship (regression) between these variables?

Formulae you may need:
Test statistic for hypothesis tests about a population variance:
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has a chi-squared distribution with (n-1) degrees of freedom
Interval estimate of a population variance:
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Where 
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c

has a chi-squared distribution with (n-1) degrees of freedom

Test statistic for hypothesis tests about population variances with 
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Denoting the population with the larger sample variance as population 1, the test statistic has an F distribution with (n1-1) degrees of freedom for the numerator and (n2-1) degrees of freedom for the denominator.

Test statistic for goodness of fit test:
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Where fi=observed frequency for category i


ei= expected frequency for category i


k= number of categories

the test statistic has a chi-squared distribution with (k-1) degrees of freedom provided that the expected frequencies are five or more for all categories.

Test statistic for independence
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Where fij= observed frequency in row i and column j
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 expected frequency in row i and column j

With n rows and m columns, the test statistic has a chi-squared distribution with (n-1)(m-1) degrees of freedom provided that the expected frequencies are five or more for all categories.

Testing for equality of k population means:

Sample mean for treatment j
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Sample variance for treatment j
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Overall sample mean (grand mean)
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where nT=n1+n2+…+nk 
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The test statistic follows an F distribution with (k-1) degrees of freedom in the numerator and (nT-k) degrees of freedom in the denominator.
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Where n in the number of observations and p is the number of independent variables.
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