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QUESTION 1 (6 Points)

Observations from two random and independent samples, drawn from populations 1 and 2 are given below

	Sample 1
	5      4      9      10      5     8

	Sample 2
	2      4      3       3       6     1     5   


Use the Wilcoxon rank sum test to determine whether population 1 is shifted to the right of population 2 by answering the following questions:

1. State the null and alternative hypotheses to be tested.

2. Find the value of the test statistic.

3. Find the critical value. Use 
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= 0.05.

4. What is the rejection region and state your decision.
QUESTION 2 (5 Points)
A randomized block design is used to compare four treatments (A, B, C and D) within five blocks (1, 2, 3, 4, 5).

	
	Treatment

	Block
	    A                  B                  C                  D

	1

2

3

4

5


	  3.2                 3.4                2.4               5.1 

  2.8                 2.7                3.1               2.7

  4.6                 3.7                5.2               4.3

  3.1                 3.9                4.2               4.2

  4.2                 5.6                3.2               2.8




1. Use the Friedman test Fr, to determine whether the data present sufficient evidence to indicate differences in location among the four treatment distributions. Test using 
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= 0.05.

2. What are the assumptions needed to use a parametric (ANOVA) test? 
QUESTION 3 (6 Points)

Complete the following:

1. The rejection region for a test to detect negative rank correlation if n = 15 and
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= 0.05 is ______________________________________.

2. The rejection region of the Kruskal-Wallis H test for comparing five populations based on independent random samples at 
[image: image4.wmf]a

= 0.05 is______________________.

3. Suppose you wish to detect a difference in the location of two populations distributions based on a paired difference experiments consisting of 30 pairs, using Wilcoxon signed-rank test. If 
[image: image5.wmf]+

T

= 249, then the value of test statistic is ____________________________.
4. In a 3
[image: image6.wmf]´

5 factorial experiment with factor A at three levels, factor B at five levels and with two observations per treatment:

i) The error degrees of freedom is_________________.

ii) The total number of observations is ______________.
5. In a randomized block design with five treatments and three blocks, the number of degrees of freedom of error is  ______________________.
QUESTION 4 (6 Points)

The following data are collected on a random sample of 100 adults to see if there is an association between the age of a young adult (18 to 53 years old) and his opinion towards a political issue.
	
	                              Age

	Opinion 
	     18 – 23         24 – 29             30 – 35   

	Strongly in favor
Neutral (No opinion)
Against
	        8                    15                   12
       12                   10                   11
        9                     8                    15    




1. State the null and alternative hypotheses to test if the data provide sufficient evidence to conclude that there is an association between the age and opinion towards the political issue.
2. Find the value of the test statistic to test the hypotheses in part (1).

3. Use 
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= 0.05. State your decision regarding testing (1) above.
QUESTION 5 (4 Points)

A paired difference experiment was conducted to compare two populations. The data are given below

	Population A
	Population B
	

	61
	62
	

	80
	81
	

	90
	92
	

	51
	56
	

	73
	76
	

	90
	92
	

	50
	50
	

	70
	77
	

	92
	90
	

	83
	86
	


Use the sign test to determine whether the two population distributions are different, by answering the following questions:

1. Find the value of the test statistic.

2. Find the P-value.
3. State your decision at 
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= 0.05.
QUESTION 6 (6 Points)
Given the following data for a completely randomized design to compare the means of three treatments A, B and C.

	
	Treatment

	Note that:
	A                       B                      C
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X


	59                     58                    64

57                     52                   63

62                     54                    71

            64                                             65

                                                 58


1. Construct the ANOVA table.

2. Do the data present sufficient evidence to indicate differences among the treatment means? Test using 
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= 0.05.

3. Find a 95% confidence interval for the difference in means for treatments A and B.

QUESTION 7 (6 Points)
Consider the following ANOVA table for the linear regression model of 10 pairs ( X , Y).
	Source
	Df
	SS
	MS
	F

	Regression
	
	2259
	
	

	Error
	
	
	50.2
	

	Total
	
	
	
	


Note that: The equation of the least square regression line of the 10 pairs ( X , Y) is    
[image: image12.wmf]Y

ˆ

= 95.42 + 0.968 X

1. Fill in the blanks in the above ANOVA table.

2. Find 
[image: image13.wmf]XX

S

and 
[image: image14.wmf]XY

S

.
3. Calculate the correlation coefficient.

4. Find a 95% confidence interval for
[image: image15.wmf]b

, the slope of the regression line.

QUESTION 8 (2 Points)

Two independent random samples of sizes n1=6 and n2=8 are selected from each of two normal populations 1 and 2 respectively. Assume equal variances.

For testing 
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= 0.05, the value of the test statistics is equal 2.34.

1. Find the critical values of the test, and state your decision.
2. Find the approximate P-value for the test and state your decision.

QUESTION 9 (6 Points)
Independent random samples from two normal populations with variances 
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1

s

and 
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 respectively produced the following summary of the data:

	Population
	1
	2

	Sample size
	21
	16

	Sample variance
	38.2
	11.7


Part A:

1a.  At 
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= 0.05, test H0:
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2a. Find the approximate P-value for the test in (1a).
3a.  Find a 95% confidence interval for 
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Part B:  Consider population 1.

1b. At 
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= 0.05, test H0:
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2b. Find the approximate P-value for the test in (1b).

3b. Find a 95% confidence interval for 
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QUESTION 10 (3 Points)
A random sample of size 9 from 
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,
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, produced sample mean 13 and sample variance 4.

1. At 
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= 0.05, test 
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2. Find the approximate P-value for the test in(1).

3. Find a 95% confidence interval for 
[image: image33.wmf]m

.
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