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STAT 200 Introduction to Statistics	           Name______________________________
Final Examination: Fall 2017 OL1/US1    	           Instructor __________________________
Answer Sheet						
Instructions:  
This is an open-book exam. You may refer to your text and other course materials as you work on the exam, and you may use a calculator.
Record your answers and work in this document.
Answer all 20 questions.  Make sure your answers are as complete as possible.  Show all of your work and reasoning.  In particular, when there are calculations involved, you must show how you come up with your answers with critical work and/or necessary tables.  Answers that come straight from calculators, programs or software packages without explanation will not be accepted. If you need to use technology to aid in your calculation, you have to cite the source and explain how you get the results. For example, state the Excel function along with the required parameters when using Excel; describe the detailed steps when using a hand-held calculator; or provide the URL and detailed steps when using an online calculator, and so on.
Show all supporting work and write all answers in the spaces allotted on the following pages.  You may type your work using plain-text formatting or an equation editor, or you may hand-write your work and scan it.  In either case, show work neatly and correctly, following standard mathematical conventions.  Each step should follow clearly and completely from the previous step.  If necessary, you may attach extra pages.
You must complete the exam individually.  Neither collaboration nor consultation with others is allowed.  It is a violation of the UMUC Academic Dishonesty and Plagiarism policy to use unauthorized materials or work from others. Your exam will receive a zero grade unless you complete the following honor statement.


Please sign (or type) your name below the following honor statement: 
I understand that it is a violation of the UMUC Academic Dishonesty and Plagiarism policy to use unauthorized materials or work from others. I promise that I did not discuss any aspect of this exam with anyone other than my instructor. I further promise that I neither gave nor received any unauthorized assistance on this exam, and that the work presented herein is entirely my own.	
	Name _____________________			Date___________________



Record your answers and work.
	Problem Number
	Solution

	1

	Answer:

(a)  False

(b)  True

(c)  True

(d)  False

(e)  False

Justification:
(a) Since A and B are disjoint, then A and B do not share any outcomes and P(A AND B) = 0.
(b) 

Suppose the data set with observations is 

The mean for this data set is 
The sample variance is 


(c) We only need one example to prove the given statement.
Example: In the data set {3, 4, 4, 5, 6, 6, 7}, there are two values that occur with the highest frequency of 2. These values are 4 and 6 (modes).
(d) Graphically, the area 0.98 under the standard normal curve is larger than the area 0.95. Hence, the 98% confidence interval is wider.
(e) The p-value is twice the area which is (2)(0.03) = 0.06. Since the two-tailed p-value (0.06) is greater than alpha = 0.05, we do NOT reject the null hypothesis.








	2
	Answer:

(a) iii. systematic

(b) ii. parameter

(c) iii. ordinal

(d) iii. 99

(e) iii. 0.05


Justification:
(a) Since the sample is obtained by selecting every 100th product, the type of sampling used is systematic sampling.
(b) If we considered all students with economics major from the class of 2016 to be the population, then 3.5 is a parameter.
(c) Hotel ratings on a scale from 0 star to 5 stars can be ordered but differences cannot be found or are meaningless. Hence, the level of measurement is ordinal.
(d) 






We used deviations  to calculate . We can find the last deviation, , once we know the other deviations by using the fact that the sum of the deviations is zero, . The other deviations can change or vary freely. Hence, df = 100-1=99
(Illowsky: Introductory Statistics)

(e) 

Since , thenprobability of a Type I error = 0.05








	3

	Answer:

(a) 

	Study Time (in hours)
	Frequency
	Relative Frequency

	0.0 – 5.0
	6
	0.03

	5.1 – 10.0
	24
	0.12

	10.1 – 15.0
	50
	0.25

	15.1 -20.0
	70
	0.35

	20.1 – 25.0
	50
	0.25

	Total
	200
	1.00



(b) 40%

(c)  40% of the study times were at most 15 hours and 75% of the study times were at most 20 hours. 50% is between 40% and 75%. Therefore, the median lies in the class interval 15.1-20.0.

Work for (a) and (b):

(a) 4th row frequency = (0.35)(200) = 70
5th row frequency = 200-(6+24+50+70) = 50

To get the relative frequency for each row, we divide each frequency by the total (200).
Relative Frequency:
1st row = 6/200 = 0.03
2nd row = 24/200 = 0.12
3rd row = 50/200 = 0.25
4th row = 0.35 (given)
5th row = 50/200 = 0.25

(b) Add the relative frequencies of the first 3 rows.
0.03 + 0.12 + 0.25 = 0.40 or 40%





	4

	Answer: 

(a) The minimum grade is 20.

(b) The third quarter has the smallest spread of 10.

(c) The IQR is 30.

(d) There are more students in the band of 60-80. The interval 60-80 has more than 25% of the data so it has more data in it than the interval 20-40 which has less than 25% of the data.

(e) The average score cannot be determined because we cannot obtain the 500 individual grades from the boxplot. To compute the average, we get the sum of the 500 grades then divide the result by 500.

Work for (a), (b), (c) : 
(a) The whisker on the left extends from the 1st quartile to the minimum value of 20.
(b) The spreads of the four quarters are 45-20 = 25 (first quarter), 65-45 = 20 (second quarter), 75-65 = 10 (third quarter), 100-75 = 25 (fourth quarter). So, the third quarter has the smallest spread of 10.
(c) IQR = Q3 – Q1 = 75 – 45 = 30






	5

	Answer: 

(a) 0.15 or 


(b)  


Work for (a) and (b):

(a) Tree Diagram (with replacement)





or 

(b) Tree diagram (without replacement)





  or 




	6

	Answer: 

(a) The complement event of (S OR P) is. This is the event that a randomly selected student takes none of the courses.

(b)  0.4

Work for (b): 
Using Addition Rule:



                      

                         or 0.6

Therefore,




                         

                          
                          = 0.4

Venn Diagram:






                         = 600/1500
                         = 0.4






	7

	Answer:    

(a) 







(b)  and are NOT independent because  does NOT equal .  As computed in part (a), and (Refer to calculations below)


Work for (a) and (b): 

(a) The table below describes the sample space








	 
	First one is an odd number
	First one is an even number

	Sum = 2
	
 
	 

	Sum = 3
	
 
	
 

	Sum = 4
	

 , 
	
 

	Sum = 5
	

 , 
	

 , 

	Sum = 6
	


 , , 
	

 , 

	Sum = 7
	


 , , 
	


 , , 

	Sum = 8
	

 , 
	


 , , 

	Sum = 9
	

 , 
	

 , 

	Sum = 10
	
 
	

 , 

	Sum = 11
	
 
	
 

	Sum = 12
	 
	
 





By counting, the total number of possible outcomes, , is .

Let  be the event described as “total score of at most 4”.

Therefore, 


The number of outcomes in event,, is 6.
The probability that the sum of the two rolls is at most 4 is 



              



 Let  be the event described as “the first one is an odd number”.

 Therefore,  {elements in the 1st column in the table above} 


The number of outcomes in event,, is 18.

The probability that the first one is an odd number is 



              



              


               So and 


              


(b) 



 and are NOT independent because  does NOT equal .


As computed in part (a), and 
                  







	8

	Answer: 
(a) 35 different ways

(b) 117,600 different ways

Work for (a) and (b):

(a) Since the order in which the books are chosen does not matter, the number of different ways the three books can be selected can be found using the formula for combinations.




different ways

(b) Since the order in which the numbers are chosen matters, the number of different ways the sequence of three numbers can be selected can be found using the formula for permutations.


            

different ways



	9

	Answer: 
(a)
	x
	P(x)

	-$10
	 0.70

	$10 
	 0.20

	$50 
	 0.09

	$100 
	 0.01



(b) The expected winning is $0.50


Work for (a) and (b):

(a) We use the formula for the relative frequency to compute the probability




where frequency and total number of data values








(b) 
(positive)


Positive     winning
The expected winning in this game is $0.50.










	10

	Answer:

(a) n = 15, p = 0.30, and q = 0.70

(b) 0.873

Work for (b) :


for x = 0,1,2,…n
From the given problem:



, , and 


Now substitute the values of and in the binomial formula.
          
	x
	


	0
	0.004748

	1
	0.03052

	2
	0.09156

	Sum
	0.126828







Computation using Excel:



                =1-BINOMDIST(2,15,0.3,TRUE)
                = 0.873
[bookmark: _GoBack]







	11

	Answer:  
(a) 0.1587

(b) 6.52 hours

Work for (a) and (b): 
(a) 
The formula for z-score is .



The z-score for is 


Using the Appendix Table for Normal Distribution,

 


 


(b) Solve  using the formula

                 

The area to the left of  is 0.80


Using the Appendix Table for Normal Distribution, the area closest to 0.80 is 0.7995 which gives a z-value of 0.84.
Therefore,           


    , then solving for           

     

 

       

The exercise time per week at the 80th percentile is    hours       




	12

	Answer:  
(a)  12.5

(b) 0.0228

Work for (a) and (b): 

(a) 

(b) 
  For :

      



            Using the Appendix Table for Normal Distribution,

            


             


	13

	Answer:  
We estimate with 90% confidence that the true population mean daily income is between $2,417 and $2,583.

Work: 



The critical value  has degrees of freedom.


Using the Excel formula =TINV(0.10, 99), the critical value  for a 90% confidence interval is.

The margin of error is 
90% confidence interval: 


Lower limit: 

Upper limit: 



The 90% confidence interval is from to.





	14
	Answer: 
We estimate with 95% confidence that between 61% and 79% of all adults chose banana as his/ her favorite fruit.

Work:

The sample proportion is 

 (Refer to bottom of Table A-2)

The margin of error is 
95% confidence interval: 


Lower limit: 

Upper limit: 



The 95% confidence interval is from to.







	15

	Answer:
(a) 
H0: 

Ha: 

         (b) z-stat = 2.3094

         (c) p-value =  0.0105

         (d) Since the p-value, p=0.0105, is less than the alpha level of 0.05, the sample data indicates that we should reject the null hypothesis. In conclusion, the sample data support the claim that more than 75% of the all adults in the population believe in global warming.

Work for (b) and (c):


       b.  (sample proportion)


         (z-value for the test statistics)


       c. p-value =

                        =
                        =1-NORMSDIST(2.3094)   [Excel formula]
                        = 0.0105




	16
	Answer:
(a) 
H0: 
The null hypothesis is zero or negative, meaning that the number of words recalled after 1 hour does NOT exceed the number of words recalled after 24 hours.


Ha: 
The alternative hypothesis is positive, meaning that the number of words recalled after 1 hour exceeds the number of words recalled after 24 hours.


      (b) t-score = 3.207

      (c) p-value = 0.0163

(d)  Since the p-value, p=0.0163, is less than the alpha level of 0.05, the sample data indicates that we should reject the null hypothesis. In conclusion, the sample data support the claim that the mean number of words recalled after 1 hour exceeds the mean recall after 24 hours.

Work for (b) and (c):

b. The data for the test are the differences: {1, 2, 1, 2, 0}.

       

     


   (t-score)
  c. df = n-1 = 5-1 = 4
      We calculate the p-value using the Student’s t-distribution with 4 df.
       p-value =P(T > 3.2070)
                    =T.DIST.RT(3.207,4)  
                    = 0.0163   




	17
	Answers:

(a) 
H0: 

Ha: 


      (b) 

c) P-value = 0.2775

d) We do NOT reject the null hypothesis because the p-value (0.2775) is greater than the alpha level of 0.01. There is not enough evidence to support the claim that the population standard deviation of the fluid dispense amount by the machine is greater than 15 ml.

Work for (b) and (c):


b. (test statistic)

c. We first compute the degrees of freedom
     df = n-1 = 50-1 = 49
      

    p-value =
                 =CHIDIST(54.366, 49)      [Excel formula]
                 = 0.2775 


	18
	Answer:






(a) H0: and and and and 
     Ha: At least one of the proportions is not equal to the given claimed value. 

(b) 
(c) p-value = 0.0308

(d) Reject the null hypothesis because the p-value (0.0308) is less than the alpha level of 0.05. There is sufficient evidence to warrant rejection of the claim that the published color distribution is correct.


Work for (b) and (c):
b. Computation:
  
	Candy Color
	Observed Frequency, O
	Expected Frequency, E
	

	

	


	Brown
	42
	40
	2
	4
	0.1

	Yellow
	21
	20
	1
	1
	0.05

	Orange
	12
	20
	-8
	64
	3.2

	Green
	7
	10
	-3
	9
	0.9

	Tan
	18
	10
	8
	64
	6.4



   The test statistic is the sum of the values in the rightmost column.



c. Since the number of categories is k = 5, then the degrees of freedom is
    df = k-1 = 4.


     p-value =
                 =CHIDIST(10.65, 4)      [Excel formula]
                 = 0.0308 


	19
	Answer:


(a)  

(b) 80.68

Work for (a) and (b):

a. Computation:

	x
	y
	x2
	y2
	xy

	72
	70
	5184
	4900
	5040

	94
	96
	8836
	9216
	9024

	55
	50
	3025
	2500
	2750

	63
	70
	3969
	4900
	4410

	100
	96
	10000
	9216
	9600

	40
	50
	1600
	2500
	2000

	85
	83
	7225
	6889
	7055

	70
	75
	4900
	5625
	5250

	75
	77
	5625
	5929
	5775

	85
	87
	7225
	7569
	7395

	
739
	
754
	
57589
	
59244
	
58299




       Slope:

      
      
       Y-intercept:

      
      

     The equation of Regression Line is 

b. 

If , then 






	20
	Answer:

   (a)  
	Source of Variation
	Sum of Squares
(SS)
	Degrees of Freedom (df)
	Mean Square
(MS)

	Factor
(Between)
	42.5
	14
	3.0357

	Error
(Within)
	510.55
	285
	1.7914

	Total
	553.05
	299
	N/A



        


       b) 

       c) p-value = 0.0561
  
       d.)  Since the p-value (0.0561) is less than the alpha level of 0.10, we reject the null hypothesis. At 10% significance level, we have reasonably evidence that differences in mean weight loss under different weight loss programs are unlikely to be due to chance alone. There is sufficient evidence to warrant rejection of the claim that the mean weight loss is the same for the 15 programs.   


Work for (a), (b) and (c):

(a) 


           

           
         

            

            

(b) 


(c) 
p-value = 
             =FDIST(1.6946,14, 285) 
             = 0.0561 



 
image2.wmf
{

}

a

a

a

,...,

,


image46.wmf
(

)

3

,

2


oleObject48.bin

image47.wmf
(

)

1

,

4


oleObject49.bin

image48.wmf
(

)

5

,

1


oleObject50.bin

image49.wmf
(

)

3

,

3


oleObject51.bin

image50.wmf
(

)

1

,

5


oleObject52.bin

oleObject2.bin

image51.wmf
(

)

4

,

2


oleObject53.bin

image52.wmf
(

)

2

,

4


oleObject54.bin

image53.wmf
(

)

6

,

1


oleObject55.bin

image54.wmf
(

)

4

,

3


oleObject56.bin

image55.wmf
(

)

2

,

5


oleObject57.bin

image3.wmf
a

n

an

n

a

a

a

n

a

n

x

x

n

i

n

i

i

=

=

+

+

+

=

=

=

å

å

=

=

...

1

1


image56.wmf
(

)

5

,

2


oleObject58.bin

image57.wmf
(

)

3

,

4


oleObject59.bin

image58.wmf
(

)

1

,

6


oleObject60.bin

image59.wmf
(

)

5

,

3


oleObject61.bin

image60.wmf
(

)

3

,

5


oleObject62.bin

oleObject3.bin

image61.wmf
(

)

6

,

2


oleObject63.bin

image62.wmf
(

)

4

,

4


oleObject64.bin

image63.wmf
(

)

2

,

6


oleObject65.bin

image64.wmf
(

)

6

,

3


oleObject66.bin

image65.wmf
(

)

4

,

5


oleObject67.bin

image4.wmf
(

)

(

)

(

)

(

)

0

1

0

1

0

...

0

0

1

0

1

1

1

1

2

1

2

2

=

-

=

-

+

+

+

=

-

=

-

-

=

-

-

=

å

å

å

=

=

=

n

n

n

n

n

a

a

n

x

x

s

n

i

n

i

n

i

i


image66.wmf
(

)

5

,

4


oleObject68.bin

image67.wmf
(

)

3

,

6


oleObject69.bin

image68.wmf
(

)

5

,

5


oleObject70.bin

image69.wmf
(

)

6

,

4


oleObject71.bin

image70.wmf
(

)

4

,

6


oleObject72.bin

oleObject4.bin

image71.wmf
(

)

6

,

5


oleObject73.bin

image72.wmf
(

)

5

,

6


oleObject74.bin

image73.wmf
(

)

6

,

6


oleObject75.bin

image74.wmf
(

)

S

n


oleObject76.bin

image75.wmf
36


oleObject77.bin

image5.wmf
n


image76.wmf
A


oleObject78.bin

image77.wmf
(

)

(

)

(

)

(

)

(

)

(

)

{

}

2

,

2

,

1

,

2

,

1

,

3

,

3

,

1

,

2

,

1

,

1

,

1

=

A


oleObject79.bin

image78.wmf
A


oleObject80.bin

image79.wmf
(

)

A

n


oleObject81.bin

image80.wmf
(

)

(

)

(

)

=

=

=

36

6

S

n

A

n

A

P


oleObject82.bin

oleObject5.bin

image81.wmf
6

1


oleObject83.bin

image82.wmf
B


oleObject84.bin

image83.wmf
=

B


oleObject85.bin

image84.wmf
B


oleObject86.bin

image85.wmf
(

)

B

n


oleObject87.bin

image6.wmf
(

)

x

x

i

-


image86.wmf
(

)

(

)

(

)

=

=

=

36

18

S

n

B

n

B

P


oleObject88.bin

image87.wmf
2

1


oleObject89.bin

image88.wmf
(

)

=

B

A

  

  AND


oleObject90.bin

image89.wmf
(

)

(

)

(

)

(

)

{

}

1

,

3

,

3

,

1

,

2

,

1

,

1

,

1


oleObject91.bin

image90.wmf
(

)

4

=

B

A

n

  

  AND


oleObject92.bin

oleObject6.bin

image91.wmf
(

)

9

1

36

4

=

=

B

A

P

  

  AND


oleObject93.bin

image92.wmf
(

)

(

)

(

)

=

=

=

2

1

9

1

|

B

P

B

A

P

B

A

P

  

  AND


oleObject94.bin

image93.wmf
9

2


oleObject95.bin

oleObject96.bin

oleObject97.bin

oleObject98.bin

oleObject99.bin

image7.wmf
(

)

1

1

2

-

-

=

å

=

n

x

x

s

n

i

i


oleObject100.bin

oleObject101.bin

image94.wmf
(

)

!

!

!

r

r

n

n

C

r

n

-

=


oleObject102.bin

image95.wmf
(

)

35

!

3

!

3

7

!

7

3

7

=

-

=

C


oleObject103.bin

image96.wmf
(

)

!

!

r

n

n

P

r

n

-

=


oleObject104.bin

image97.wmf
(

)

600

,

117

48

49

50

!

47

!

50

!

3

50

!

50

3

50

=

´

´

=

=

-

=

P


oleObject105.bin

oleObject7.bin

image98.wmf
(

)

n

f

x

P

=


oleObject106.bin

image99.wmf
=

f


oleObject107.bin

image100.wmf
=

n


oleObject108.bin

image101.wmf
(

)

(

)

70

.

0

100

70

100

20

9

1

100

10

=

=

+

+

-

=

-

P


oleObject109.bin

image102.wmf
(

)

20

.

0

100

20

10

=

=

P


oleObject110.bin

image8.wmf
(

)

x

x

n

-


image103.wmf
(

)

09

.

0

100

9

50

=

=

P


oleObject111.bin

image104.wmf
(

)

01

.

0

100

1

100

=

=

P


oleObject112.bin

image105.wmf
(

)

(

)

(

)

(

)

(

)

50

.

0

01

.

0

100

09

.

0

50

20

.

0

10

70

.

0

10

=

+

+

+

-

=

=

å

x

xP

m


oleObject113.bin

image106.wmf
m


oleObject114.bin

image107.wmf
Þ


oleObject115.bin

oleObject8.bin

image108.wmf
(

)

(

)

x

n

x

q

p

x

x

n

n

x

P

-

×

×

-

=

!

!

!


oleObject116.bin

image109.wmf
15

=

n


oleObject117.bin

image110.wmf
30

.

0

=

p


oleObject118.bin

image111.wmf
70

.

0

30

.

0

1

1

=

-

=

-

=

p

q


oleObject119.bin

image112.wmf
,

,

,

p

x

n


oleObject120.bin

image9.wmf
1

-

n


image113.wmf
q


oleObject121.bin

image114.wmf
(

)

(

)

(

)

(

)

x

x

x

x

x

P

-

×

×

-

=

15

70

.

0

30

.

0

!

!

15

!

15


oleObject122.bin

image115.wmf
(

)

(

)

=

-

=

£

-

=

³

126828

.

0

1

2

1

3

X

P

X

P


oleObject123.bin

image116.wmf
873

.

0


oleObject124.bin

image117.wmf
(

)

(

)

2

1

3

£

-

=

³

X

P

X

P


oleObject125.bin

oleObject9.bin

image118.wmf
s

m

-

=

x

z


oleObject126.bin

image119.wmf
7

=

x


oleObject127.bin

image120.wmf
1

3

4

7

=

-


oleObject128.bin

image121.png





image122.wmf
(

)

8413

.

0

1

=

<

Z

P


oleObject130.bin

image10.wmf
(

)

å

=

=

-

n

i

i

x

x

1

0


image123.wmf
Þ


oleObject131.bin

image124.wmf
(

)

(

)

1587

.

0

8413

.

0

1

1

1

1

=

-

=

<

-

=

>

Z

P

Z

P


oleObject132.bin

image125.wmf
X


oleObject133.bin

image126.wmf
3

4

-

=

-

=

x

x

z

s

m


oleObject134.bin

image127.wmf
x


oleObject135.bin

oleObject10.bin

image128.png
z 000 o001 002 003 | ooa] o005 o005
X R A )
oo| o757 omm omm oms |o7ss| o omss
07 om0 ozeu o2 ozen |ozma| o7 o7res

[os| ossst omio o omer [o79s] osoas osost
ool 08159 osime 08212 08238  0aor 0889 08315





image129.wmf
3

4

84

.

0

-

=

x


oleObject137.bin

image130.wmf
x


oleObject138.bin

image131.wmf
(

)

(

)

4

84

.

0

3

-

=

x


oleObject139.bin

image132.wmf
(

)

(

)

4

84

.

0

3

+

=

x


oleObject140.bin

image11.wmf
1

-

n


image133.wmf
52

.

6

=

x


oleObject141.bin

image134.wmf
52

.

6


oleObject142.bin

image135.wmf
5

.

12

64

100

=

=

=

n

x

x

s

s


oleObject143.bin

image136.wmf
525

=

X


oleObject144.bin

image137.wmf
2

5

.

12

500

525

=

-

=

-

=

X

X

z

s

m


oleObject145.bin

oleObject11.bin

image138.png





image139.wmf
(

)

9772

.

0

2

=

<

Z

P


oleObject147.bin

oleObject148.bin

image140.wmf
(

)

(

)

0228

.

0

9772

.

0

1

2

1

2

=

-

=

<

-

=

>

Z

P

Z

P


oleObject149.bin

image141.wmf
t


oleObject150.bin

image142.wmf
99

1

100

1

=

-

=

-

n


image12.wmf
05

.

0

=

a


oleObject151.bin

image143.wmf
t


oleObject152.bin

image144.wmf
660

.

1

05

.

0

=

t


oleObject153.bin

image145.wmf
83

100

500

660

.

1

2

=

÷

÷

ø

ö

ç

ç

è

æ

=

×

=

n

s

t

E

a


oleObject154.bin

image146.wmf
2417

$

83

2500

=

-

=

-

E

x


oleObject155.bin

image147.wmf
2583

$

83

2500

=

+

=

+

E

x


oleObject12.bin

oleObject156.bin

image148.wmf
2417

$


oleObject157.bin

image149.wmf
2583

$


oleObject158.bin

image150.wmf
70

.

0

100

70

=

=

s

p


oleObject159.bin

image151.wmf
96

.

1

025

.

0

=

z


oleObject160.bin

image152.wmf
(

)

(

)

0898

.

0

100

70

.

0

1

70

.

0

96

.

1

1

025

.

0

=

-

=

-

=

n

p

p

z

E

s

s


image13.wmf
=

a


oleObject161.bin

image153.wmf
6102

.

0

0898

.

0

70

.

0

=

-

=

-

E

p

s


oleObject162.bin

image154.wmf
7898

.

0

0898

.

0

70

.

0

=

+

=

+

E

p

s


oleObject163.bin

image155.wmf
6102

.

0


oleObject164.bin

image156.wmf
7898

.

0


oleObject165.bin

image157.wmf
75

.

0

£

p


oleObject13.bin

oleObject166.bin

image158.wmf
75

.

0

>

p


oleObject167.bin

image159.wmf
80

.

0

400

320

=

=

s

p


oleObject168.bin

image160.wmf
(

)

(

)

=

-

-

=

-

-

=

400

75

.

0

1

75

.

0

75

.

0

80

.

0

1

N

p

p

p

p

z

s


oleObject169.bin

image161.wmf
3094

.

2


oleObject170.bin

image162.wmf
(

)

3094

.

2

>

Z

P


image14.wmf
20

3


oleObject171.bin

image163.wmf
(

)

3094

.

2

1

>

-

Z

P


oleObject172.bin

image164.wmf
0

£

d

m


oleObject173.bin

image165.wmf
0

>

d

m


oleObject174.bin

image166.wmf
2

.

1

5

0

2

1

2

1

=

+

+

+

+

=

d

x


oleObject175.bin

image167.wmf
(

)

(

)

(

)

(

)

(

)

8367

.

0

1

5

2

.

1

0

2

.

1

2

2

.

1

1

2

.

1

2

2

.

1

1

2

2

2

2

2

=

-

-

+

-

+

-

+

-

+

-

=

d

s


oleObject14.bin

oleObject176.bin

image168.wmf
207

.

3

5

8367

.

0

0

2

.

1

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

n

s

x

t

d

d

d

m


oleObject177.bin

image169.wmf
2

2

15

£

s


oleObject178.bin

image170.wmf
2

2

15

>

s


oleObject179.bin

image171.wmf
366

.

54

2

=

c


oleObject180.bin

image172.wmf
(

)

(

)

(

)

366

.

54

15

8

.

15

1

50

1

2

2

2

2

2

=

-

=

-

=

s

c

s

n


image15.wmf
15

1


oleObject181.bin

image173.wmf
(

)

366

.

54

2

>

c

P


oleObject182.bin

image174.wmf
40

.

0

=

B

p


oleObject183.bin

image175.wmf
20

.

0

=

Y

p


oleObject184.bin

image176.wmf
20

.

0

=

O

p


oleObject185.bin

image177.wmf
10

.

0

=

G

p


oleObject15.bin

oleObject186.bin

image178.wmf
10

.

0

=

T

p


oleObject187.bin

image179.wmf
65

.

10

2

=

c


oleObject188.bin

image180.wmf
E

O

-


oleObject189.bin

image181.wmf
(

)

2

E

O

-


oleObject190.bin

image182.wmf
(

)

E

E

O

2

-


image16.png
Y

I

W Y R
210 510 310 210 s10 310 210 510 310





oleObject191.bin

image183.wmf
(

)

65

.

10

4

.

6

9

.

0

2

.

3

05

.

0

1

.

0

2

2

=

+

+

+

+

=

-

=

å

E

E

O

c


oleObject192.bin

image184.wmf
(

)

65

.

10

2

>

c

P


oleObject193.bin

image185.wmf
x

y

8661

.

0

3926

.

11

+

=

Ù


oleObject194.bin

image186.wmf
=

å

x


oleObject195.bin

image187.wmf
=

å

y



oleObject196.bin

image188.wmf
=

å

2

x


oleObject197.bin

image189.wmf
=

å

2

y


oleObject198.bin

image190.wmf
=

å

y

x


oleObject199.bin

image191.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

866136

.

0

739

57589

10

754

739

58299

10

2

2

2

1

=

-

-

=

-

-

=

å

å

å

å

å

x

x

n

y

x

xy

n

b


oleObject200.bin

image192.wmf
3926

.

11

10

739

866136

.

0

10

754

1

0

=

÷

ø

ö

ç

è

æ

-

=

-

=

x

b

y

b


image17.wmf
(

)

100

15

10

5

10

3

=

÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ

=

RY

P


oleObject201.bin

image193.wmf
x

y

8661

.

0

3926

.

11

+

=

Ù


oleObject202.bin

image194.wmf
80

=

x


oleObject203.bin

image195.wmf
(

)

68

.

80

80

8661

.

0

3926

.

11

=

+

=

Ù

y


oleObject204.bin

image196.wmf
6946

.

1

=

F


oleObject205.bin

image197.wmf
55

.

510

5

.

42

05

.

553

=

-

=

-

=

between

total

SS

SS

SS

within


oleObject17.bin

oleObject206.bin

image198.wmf
14

1

15

1

=

-

=

-

=

k

df

numerator


oleObject207.bin

image199.wmf
285

15

300

=

-

=

-

=

k

n

df

r

denominato


oleObject208.bin

image200.wmf
0357

.

3

14

5

.

42

1

=

=

-

=

k

SS

MS

between

between


oleObject209.bin

image201.wmf
7914

.

1

285

55

.

510

=

=

-

=

k

n

SS

MS

within

within


oleObject210.bin

image202.wmf
6946

.

1

7914

.

1

0357

.

3

=

=

=

within

between

MS

MS

F


image18.wmf
15

.

0


oleObject211.bin

image203.wmf
(

)

6946

.

1

>

F

P


oleObject212.bin

oleObject18.bin

image19.png
5
g






image20.wmf
(

)

90

6

9

2

10

3

=

÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ

=

RR

P


oleObject20.bin

image21.wmf
15

1


oleObject21.bin

image22.wmf
(

)

'

'

P

S

  

  AND


oleObject22.bin

image23.wmf
(

)

(

)

(

)

(

)

P

S

P

P

P

S

P

P

S

P

  

  AND

OR  

  

-

+

=


oleObject23.bin

image24.wmf
1500

500

1500

800

1500

600

-

+

=


oleObject24.bin

image25.wmf
1500

900

=


oleObject25.bin

image26.wmf
(

)

=

'

'

P

S

P

  

  AND


oleObject26.bin

image27.wmf
(

)

(

)

'

P

S

P

OR  

  


oleObject27.bin

image28.wmf
(

)

P

S

P

OR  

  

-

=

1


oleObject28.bin

image29.wmf
6

.

0

1

-

=


oleObject29.bin

image30.png





oleObject31.bin

oleObject32.bin

image31.wmf
9

2


oleObject33.bin

image32.wmf
A


oleObject34.bin

image33.wmf
B


oleObject35.bin

image34.wmf
(

)

B

A

P

|


oleObject36.bin

image35.wmf
(

)

A

P


oleObject37.bin

image1.wmf
n


image36.wmf
(

)

9

2

|

=

B

A

P


oleObject38.bin

image37.wmf
(

)

6

1

=

A

P


oleObject39.bin

image38.wmf
(

)

1

,

1


oleObject40.bin

image39.wmf
(

)

2

,

1


oleObject41.bin

image40.wmf
(

)

1

,

2


oleObject42.bin

oleObject1.bin

image41.wmf
(

)

3

,

1


oleObject43.bin

image42.wmf
(

)

1

,

3


oleObject44.bin

image43.wmf
(

)

2

,

2


oleObject45.bin

image44.wmf
(

)

4

,

1


oleObject46.bin

image45.wmf
(

)

2

,

3


oleObject47.bin

