Math 256, Hallstone                                               Review for Final Exam                                                 Spring 2008
Part I (Chapters 1-6)

1. A sample of 10 high school seniors was asked to record the amount of time they spent studying during a one week period.  The ranked data is given here: 0,1,1,3,4,4,5,5,5,8.  Which one of the following statements is correct concerning this data?

1) The sample mean is 7.

2) The sample mean is 4.

3) The sample median is 4.

4) All of the above are correct.

5) None of the above are correct.

2. Shown below are estimates of the mileage recorded for thirteen 1982 model cars:





Miles per Gallon

32
33
30
40



Number of Cars

3
2
5
3



Compute the following for these data:

1) Mean miles per gallon

2) Median miles per gallon

3) Mode miles per gallon
 
4) Standard deviation (miles per gallon)

3. From the beginning of the class to the end, we have discussed “distributions” of data.  What three things are we usually interested in when we discuss “distributions”?
 

a. Mean, median, mode
 

b. Center, spread, shape
 

c. Range, standard deviation, variance
 

d. Sex, drugs, rock and roll

4. Which of the following random variables would be considered continuous?


a. the number of brothers a randomly chosen person has


b. the time it takes for a randomly chosen woman to run 100 yards


c. the number of cars owned by a randomly chosen adult male


d. number of orders received by a mail order company in a randomly chosen week

5. Identify the following as true (T) or false (F).

1)_____ An average alone does not completely describe the characteristics of a set of data; measures of


 spread are also needed.

2)_____ If the original measurements are expressed in feet, the variance would also be expressed in feet.

3)_____ The employees of a company are classified by religious preference.  The company is asked to 


name the religion practiced by the greatest number of its employees.  The mode would be the most


 appropriate measure of center in this case.

6. A set of experimental data has a mean 
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 of 40 pounds and a standard deviation s of 8 pounds.  Find the value of any piece of data that has a standard z-score of -1.25.

1) 30

2) 32

3) 50

4) There is not enough information to answer the question.

5) None of the above are correct. 

7. A class of third grade students, when given a nationally used standardized examination, was found to have a mean score of 75 with a standard deviation of 4.  Each child's score was changed to a standard z-score, for comparison with his/her classmates.  What is the z-score (to the nearest hundredth) for a child who scored 81?


8. Data where numbers 1-5 are used to represent categories like “strongly disagree”, “disagree”, “neutral”, etc. are referred to as ________________________ data.  (Two answers possible.)
9. a) The fact that you can have females accepted at a higher rate in every program at a university, but still be accepted at a lower rate overall at that university is known as _____________________

b) The person responsible for both the concept and name of the stem and leaf display is ______________
A study by the university if Texas Southwestern Medical Center examined 626 people to see if there was a relationship between tattoo status (tattoo from commercial parlor, tattoo done elsewhere, or no tattoo) and Hepatitis C status (whether or not you have Hepatitis C).  The data is given in the following table:

	
	Tattoo done in a commercial parlor
	Tattoo done elsewhere
	No Tattoo
	 Total   

	Has Hepatitis C


	17
	8
	18
	

	No Hepatitis C


	35
	53
	495
	

	Total


	
	
	
	


10. a) How many variables are there in the above data?  ________
b) List them: 
c) What percentage of people with Hepatitis C had no tattoo?
d) What percentage of people with a tattoo done in a commercial parlor had no hepatitis C?
e) Give the conditional distribution of having hepatitis C for those who had their tattoos done elsewhere?  

 Has Hepatitis C ______
No Hepatitis C ______

f) Does it appear that having hepatitis C is independent of your tattoo status?  Give an appropriate picture to help with your answer
The table below shows how a company’s employees commute to work.

       
     Transportation Mode

	
	Car
	Bus
	Train
	Total

	Management
	26
	20
	44
	90

	Labor
	56
	106
	168
	

	Total
	82
	126
	212
	420


        Job Class

11. a.  How many variables are there in the above table?       2    3    4    5    6    

b.  What percentage of management employees take their car?


c.  What percentage of people who commute in their car are management?


d.  What is the conditional distribution (in %) of mode of transportation for management? 
car _____
bus _____
train _____

12. a.  Draw a display of the commuting data in the previous problem above that would show whether or not there is an association between job class and mode of transportation
b.  Do Job classification and mode of transportation appear to be independent?  Give a statistical argument based on your graph to support your conclusion.

13. The following data is from the April 2005 Nutrition Action Newsletter, in an article that says that strong bones require more than calcium.  Potassium is one of several minerals that is discussed, and the data is how much potassium is the listed foods.  (I changed the data from milligrams to centigrams to make it easier on you.)
	 Food
	Potassium (centigrams)

	  Potato (1)
	94

	Sweet potato (1)
	54

	Banana (1)
	49

	Halibut (3 oz. cooked)
	49

	Lima beans
	49

	Fresh tuna (3 oz. cooked)
	48

	Swiss chard
	48

	Acorn squash
	45

	Spinach
	42

	Salmon (3 oz. cooked)
	39

	Cantaloupe (1/4 melon)
	37

	Lentils
	37

	Milk (1 cup)
	37

	Watermelon (2 cups)
	32

	Grapes (1 cup)
	31

	Pork (3 oz. cooked)
	31

	Raisins (1/4/ cup)
	31


a)  Draw a stem and leaf display (stemplot) of the data in the above problem. Use the space to the right of the data 

b)  If you were asked by your friend, “What is the average amount of potassium in the foods listed?”, what should your response be?  (Remember, you have now had the benefit of taking part of a statistics class.)  Explain your answer.

14. What must be true about a set of data when its standard deviation is zero (s = 0)?

1) All values of the data appear with the same frequency.

2) All of the data have the same value.

3) The mean value of the data is also zero.

4) All of the above are correct.

5) None of the above are correct.

15. The security Department of the college is taking a survey of the number of people in each car parking at the college.  If x represents the number of people in each car then x is an example of

1)  a categorical variable.

2)  a continuous variable.

3)  a discrete variable.

16. A survey conducted by Black Flag asked whether the action of a certain type of roach disk would be effective in killing roaches.  79% of the respondents agreed that the roach disk would be effective.  The number 79% is what?   a. parameter . b. population.  c.  statistic. d. sample
The March 2006 Nutrition Action Health Letter has an article on frozen seafood.  The data table below is part of the data presented on battered or breaded fillets, with all numbers being for a serving closest to 4 ounces.  I changed sodium figures to centigrams to make it easier on you.

	Product Name
	Number of fillets 
	Calories
	Total Fat (g)
	Sodium (cg)

	Natural Sea Breaded Cod Fish
	2
	240
	10
	40

	Dr. Praeger’s Fish- Breaded
	2
	220
	8
	42

	Whole Catch Lightly Breaded Fish
	1
	250
	9
	33

	Trader Joes’s Breaded Alaskan Cod
	1
	280
	10
	37

	Ian’s Lightly Breaded Fish
	1
	260
	8
	41

	Gorton’s Garlic Breaded Fish
	2
	230
	12
	77

	Tiger Thai Tempura Cod
	1
	220
	14
	16

	Gorton’s Fish - Beer Batter
	2
	240
	13
	57

	Mrs. Paul’s Crispy Battered Fish
	1
	190
	9
	61

	Van de Kamp’s Beer Battered Fish
	2
	260
	12
	70


17. a) Draw a stemplot (stem and leaf display) for the fish sodium data.  

b)  Some brands are cod fish, and the others are not.  Draw an appropriate display to see if there is a difference in sodium for the two types of fish (cod and not cod).  (With only this partial data, it would be hard to come to a conclusion.  I just want the display.)
18. Using the data for total fat above, find the mean, median, standard deviation, and variance.  Be sure to give units.

19. Give the name of all the variables/identifiers and their type (categorical, discrete, continuous, or identifier).  See the previous frozen fish problem.

a.  ________________________________________
________________________

b. ________________________________________
________________________

c. ________________________________________
________________________

d. ________________________________________
________________________

e. ________________________________________
________________________

A poll conducted about potential voters came up with the data in the following table. 

	
	Democrat
	Republican
	Independent
	 Total   

	Male


	40
	80
	30
	150

	Female


	90
	50
	20
	

	Total


	130
	
	
	310


20. a) How many variables are there in this problem?  ________
b) List them:
c) What percentage of Democrats were male?
d) What percentage of males were Democrats?

21. a) Give the conditional distribution (in %) of gender for Democrats?  (See above.) 
Male  ______
Female ______
b) Does it appear that political party affiliation is independent of gender?  Give an appropriate picture to help with your answer?
22. What does a standard z-score of -1.3 indicate about a particular value of x?


23. The closing price of XYZ stock on each day during the first week of June was as follows: 17.5, 18.2, 17.5, 18.9, 18.3, 14.5, 21.1.  Find the mean, median, mode, variance (nearest hundredth) and standard deviation (nearest hundredth).

24. Which would you most likely use to summarize categorical data:  a bar graph or a stemplot.
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25. The graphs above are from a problem we discussed in class.  The first bar in the first (left) graph is at about 81%.  Does that bar mean that  (circle your answer)

i. 81% of those who chose a 4-year school were white?

ii. 81% of those who were white picked a 4-year school?

a. The first bar in the second (right) graph is at about 81%.  Does that bar mean that 

iii. 81% of those who chose a 4-year school are white?

iv. 81% of those who are white pick a 4-year school?

b. Do the graphs lead us to believe that the two variables are

v. Independent                   ii. Not independent 

c. Which graph does your instructor prefer:   left    right

26. The following are the amounts of time (in minutes) which a person had to wait for the bus to work on fifteen working days: 15,10,2,17,6,8,3,10,2,9,5,9,13,1, and 10.  Determine

1)  the mean ________.

2)  the median ______.

3)  the mode ______.

4)  the standard deviation ______.

5)  the variance ______

27. Identify the correct statement about the following histograms.






1) Histogram A suggests a uniform distribution.

2) Histogram B suggests a skewed distribution.

3) Histogram C suggests a Normal distribution.

4) Histogram D suggests a Normal distribution.

5) None of the above are correct.

28. Which type of data would you use a pie chart for?

a) Quantitative and continuous

b) Quantitative and discrete

c) Categorical

29. A survey records many variables of interest to the researchers conducting the survey. Below are some of the variables from a survey conducted by the U.S. Postal Service. Which of the variables is categorical?

a) county of residence

b) number of people, both adults and children, living in the household

c) total household income, before taxes, in 1993

d) age of respondent

30. A machine fills containers with a particular product.  The standard deviation of filling weights is known from past data to be 0.6 ounce.  If only 2% of the containers hold less than 18 ounces, what is the mean filling weight for the machine?  That is, what must ( equal?  Assume the filling weights have a Normal distribution.
31. This is a standard deviation contest. Which of the following sets of 4 numbers has the largest possible standard deviation?

a) 7, 8, 9, 10

b) 5, 5, 5, 5

c) 0, 0, 10, 10

d) 0, 1, 2, 3.

32. Which is the best option for the approximate center of the data represented in the following stemplot?
            



1| 6
            



2| 2 4 8 9
             



3| 0 1 1 2 3 4 5 6 7 8
             



4| 0 5 8
             



5| 0 1 8
             



6| 1    
   

a) 24.5
  

b) 34.5
   

c) 45.4
   

d) 50.0

33. A reporter wishes to portray baseball players as overpaid. Which measure of center should he report as the average salary of major league players?

a) the mean

b) the median

c) either the mean or median, since they will be equal

d) neither the mean nor median, since both will be much lower than the actual average salary

34. In each of  the following problems, fill in the blank with one of the three measures of center.  (i.e.. mean, median, mode)
a. The measure of center that is 4 for the following set of data:  3,3,4,6.   ______ 
b. The measure of center that should be used with categorical data.  ______
c. This measure of center would be the smallest of the three in a skewed to the left distribution.  _______
d. This measure of center is the most sensitive to outliers.   ______
e. This measure divides the density curve into 2 parts of equal areas.  ______
 f. This measure marks the "balancing point" of the density curve.  ______


35. The following data sets have been given to you with the instructions that one should be described with a 5-number summary and one should be described by finding the mean-standard deviation combination.  Decide which data set should most likely be described in each fashion, and then find the proper summary.  You will lose credit if you give the 5-number summary and the mean-standard deviation for both data sets.  Fill in the blanks below.
Data set A:
2, 2, 2, 2, 2, 3, 3, 3, 3, 5,10,15,21
Data set B:
2, 3, 4, 4, 4, 5, 5, 5, 6, 6,  7,  7,  8
a) For data set ______ , most likely the best summary is the 5-number summary and in this case that is: Min = ______    Q1 = ______    Median = _______    Q3 = ______   Max = _____
b) For data set ______ , most likely the best summary is the mean-standard deviation combination and in this case that is:  Mean = _________     Standard deviation = __________
36. In discussions of house prices in the Puget Sound area, which measure of center is the most appropriate?  Explain your answer using proper English.

37. Ward Doering Auto Sales is considering offering a special service contract that will cover the total cost of any service work required on leased vehicles.  From experience, the company manager estimates that yearly service costs are approximately normally distributed, with a mean of $150 and a standard deviation of $25.   If the company offers the service contract to customer for a yearly charge of $200, what is the percentage of customers whose service costs will exceed the contract price of $200?
38. The October 2006 Consumer Reports ranks the following walking shoes, given in order of best performance, within the categories of men’s shoes and women’s shoes. In addition, price, and the number of different widths were given.  
	
	Widths
	

	Brand & Model
	Available
	Price

	
	
	

	MEN'S
	
	

	New Balance MW 791
	3
	$75

	Saucony Grid Omni Walker
	2
	90

	Asics Gel-Walk Tech
	1
	60

	New Balance MW 557
	3
	60

	Etonic Lite Walker
	3
	60

	Nike Air Max Healthwalker V
	1
	70

	Rockport Astride
	2
	90

	Rockport WT Classic
	4
	90

	Spira Classic Leather
	2
	130

	Reebok Move DMX Max
	2
	60

	
	Widths
	

	Brand & Model
	Available
	Price

	
	
	

	WOMEN'S
	
	

	New Balance 791
	3
	75

	Saucony Grid Omni Walker
	3
	90

	New Balance 557
	4
	60

	Nike Air Max Healthwalker V
	2
	70

	Adidas Supernova Walk LE
	1
	90

	Spira Classic Leather
	2
	130

	Reebok Move DMX Max
	1
	60

	Rockport Sandy
	2
	85

	Rockport WT Classic
	3
	90

	Champion Epic (Payless)
	2
	25


a) What type of display would be good if you wish to compare the prices of shoes, both individually for men and women and also between men and women?  Circle the two that apply.

Regular stemplot     Split stemplot      Back-to-back stemplot       Histogram      Time plot         Bar graph       Pie chart        Boxplot             Back-to-back boxplots

b) Create the display for one that you picked.
c) Are there any outliers in the prices?   If so, give them.  Justify your claim.

39. Using the data for men’s shoes above, find the mean, median, standard deviation, and variance.  Be sure to give units.

40. In a city in the Southwest, restaurants charge on the average $15.65 for a steak dinner (with a standard deviation of $0.65), $8.65 for a chicken dinner (with a standard deviation of $0.35), and $22.95 for a lobster dinner (with a standard deviation of $1.30).  If a restaurant in this city charges $16.25 for a steak dinner, $9.15 for a chicken dinner, and $23.95 for a lobster dinner, which of the three dinners is relatively more overpriced?

41. A standard Normal distribution

1) is always symmetric.

2) has a mean of zero.

3) is a distribution of a continuous random variable.

4) has a variance of one.

5) All of the above are correct.

42. The distribution of grade point averages for a college are approximately normally distributed with a mean of 2.5 and a standard deviation of 0.5.  If all students with a 3.5 average or higher graduate with honors, then approximately what percent of the students will this include?

43. The standard Normal score z is

1) Normally distributed with a mean of zero and with a standard deviation of one.

2) Calculated by the formula (y - 

3) Used to find the probabilities associated with any Normal distribution.

4) All of the above are correct.

5) None of the above are correct.

44. Cigarette lighters manufactured by the Easyvice Company have a mean life of 2 years with a standard deviation of 6 months.  If the money-back guarantee allows you to return the lighter if it does not last at least 8 months, what percent will be returned to the company?  (You may assume the lives are normally distributed.)

45. A truck weigh station is located on a major highway.  The weights of trucks are normally distributed with a mean of 2 tons and a standard deviation of 0.3 tons.

1) What is the probability that the next truck weighs more than 2.5 tons?

2) What percent of the trucks will weigh less than 1.6 tons?

46. Mathematics students were polled to determine the number of hours studied per week.  The number of hours studied per week is approximately normally distributed.  The mean was 20 hours with a standard deviation of 4 hours.

1) What percent of the students study between 27 and 30 hours?

2) What is the probability that a student studies less than 9 hours?

47. The management of an electrical manufacturing plant determined that the mean life of their 10 watt bulbs is 10,000 hours with a standard deviation of 500 hours. The lives are normally distributed.

1) What is the probability that a randomly selected bulb has a life of more than 10,950 hours?

2) What is the probability that one of these bulbs has a life of from 10,000 to 10,900 hours?

48. Suppose that in a very large class, final exams are approximately normally distributed with a mean of 74 and a standard deviation of 12.  The professor says that the top 10% will receive A, the next 20% B, the next 40% C, the next 20% D, and the bottom 10% F.

1) What grade must one exceed to get an A?

2) What interval would include the C grade?

49. The following set of data are IQ scores of 29 children from the early studies that used the Stanford revision of the Binet-Simon intelligence scale:


74
75
76
80
80
81
82
84
90
91
93
96
100
101
102
102
105
106
108
109
112
113
117
118
120
124
131
135
147
a)  If the data is normally distributed, what percentage of scores will lie within 2 standard deviations of the mean?
b) For this set of data, what percentage of the scores does actually lie within 2 standard deviations of the mean?   (Show your work) 
c)  What would you surmise about the look of the histogram of the data based on your answers to the previous question?  Why?


50. In the following graphs are two Normal distributions.  Estimate the mean and standard deviation for each.
A:  ___________ 
B: ___________ 







51. The baseball player Roger Maris played for 10 years and had the following numbers of home runs in those years:  13, 23, 26, 16, 33, 61, 28, 39, 14, 8.  (The 61 was the record for the most in a season by any player until Mark McGwire and Sammy Sosa had their record breaking season, to be followed shortly thereafter by Barry Bonds and his 73 homeruns.)  Calculate the "5-number summary" and the combination of "mean and standard deviation" for this set of data.  Which summary ( out of the "5-number summary" and the combination of "mean and standard deviation" ) do you think would be most appropriate if you wish to talk about the distribution of the number of home runs Roger Maris hit? Explain your answer using proper English.

52. At a large bank, the amounts of money in personal savings accounts have a mean of $289.56 and a standard deviation of $124.00.  Assuming that these amounts are normally distributed, find the proportion of the accounts that have a balance in excess of $250.00.

53. The average life of a certain type of small motor is 10 years, with a standard deviation of 2 years.  The manufacturer replaces free all motors that fail while under guarantee.  If he is willing to replace only 3% of the motors that fail, how long a guarantee should he offer?  Assume that the lives of motors follow a Normal distribution.

54. Along the x-axis of the density curve below, mark the mean, median, and mode with the letters A, B, C respectively.




55. Each observation in the following data is the number of housing units sold in November 1994 in the different zip code areas of a county in California.


18
14
61
20
0
13
43
6
27
20
29
0
26
17
30
11
30
11
30
12
18
17
29
10
10
35
7
53
16
5


i) Construct a stemplot of the data.  ii) Would you describe the data above as having a:


a) uniform distribution.

b) symmetric or Normal distribution.

c) skewed to the right distribution.

d) skewed to the left distribution.

e) bimodal distribution

56. Consider the boxplot below and approximate the 5-number summary. 
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Min = _______    Q1 = _______    Median = _______    Q3 = _______   Max = _______

57. The following boxplots represent the data for 4 different TV weather reporters. The numbers used to generate the graphs are “predicted temperature –  actual temperature”.  (The data are actually averages so the data is not integer degrees.)  
a. What would be the ideal score? ___  (assuming that one wants to predict the actual temperature)

Match the boxplots with the following descriptions by filling the blanks with the letter of the TV station reporter.

i) ______ This reporter did the worst job.

ii) ______ This reporter did the best job.

iii) ______ This reporter was consistent, but tended to always predict too high

iv) ______ This reporter was very good on most days, but when there was a mistake, it was a bad one
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58. Often, it is useful to give both a histogram and a time plot for a set of data.  Assume we have a data set that gives the average annual temperatures for each of the last 200 years.

a) If we want to find out the approximate overall average of the averages for the last 200 years, which would be best to use?
   Timeplot        Histogram

b) If we want to know if there is evidence of “global warming” (the idea that the earth is getting hotter because of pollution), which would be best?  
 Timeplot     Histogram

59. Using the following data for the heights (in inches) of 10 students, find the mean, standard deviation, and variance.  Be sure to give units.  Heights: 63,  66,  67,  67,  69,  69, 70, 70,  70,  73 (all in inches)

60. A student scores 60 on a math test that has a mean of 54 and a standard deviation of 3.  She scores 80 on a history test that has a mean of 75 and a standard deviation of 2. On which test did she do better, relative to the rest of the students in those classes? Show your work.

61. Suppose the yearly rainfall totals for a city in northern California follow a Normal distribution, with mean of 18 inches and standard deviation of 6 inches. For a randomly selected year, what percentage of the time will that total rainfall will be greater than 29 inches?
In the December 2003 issue, Consumer Reports ranks the following progressive-scan, single disc, DVD players, given in order of best performance.

	Brand and Model 
	Price

	JVC XV-N44SL
	100

	JVC XV-N55SL
	120

	Panasonic DVD-S55
	130

	Pioneer DV-260
	80

	Pioneer DV-363
	100

	Mitsubishi DD-6040
	120

	Toshiba SD-3900
	100

	Aspire Digital AD-1100
	130

	Sharp DV-SL20
	180

	Sony DVP-NS725P
	150

	Hitachi DV-P735U
	110

	Onkyo DV-SP301
	145

	Philips DVD727
	100

	Samsung DVD-HD931
	300

	RCA DRC230N
	90

	V,Inc BravoD1
	200

	Zenith DVB312
	80

	Philips DVD726
	90

	Samsung DVD-P230
	80

	RCA DRC212N
	80


62. Calculate the 5-number summary for this data. 

63. Find all outliers, if any, in the above set of prices (see the previous problem). Show your work!!

64. PC World provided ratings for 15 notebook PC’s (PC World, February 2000).  A 100-point scale was used to provide an overall rating for each notebook.  A score in the 90’s is exceptional, while one in the 70’s is above average.  The overall ratings for the 15 notebooks are shown here.

Notebook




Overall Rating
AMS Tech Roadster 15cta 380


67

Compaq Armada M700


78

Compaq Prosignia Notebook 150

79

Dell Inspiron 3700 C466GT


80

Dell Inspiron 7500 R500VT


84

Dell Latitude Cpi A366XT


76

Enpower ENP-313 Pro


77

Gateway Solo 9300LS


92

HP Pavilion Notebook PC


83

IBM ThinkPad I Series 1480


78

Micro Express NP 7400


77

Micron TransPort NX PII0400


78

NEC Versa SX



78

Sceptre Soundx 5200



73

Sony VAIO PCG-F340


77

Compute the 
mean, median, mode, range, interquartile range (IQR), standard deviation, and variance for this sample of notebook PC’s

65. Periodically Barron’s publishes earnings forecasts for the companies listed in the Dow Jones Industrial Average.  The following are the 2000 forecasts of price/earnings (P/E) ratios for these companies. (Barron’s, February 14, 2000).

Company

2000 P/E Forecast
Company

2000 P/E Forecast

AT&T 


23


Honeywell

13

Alcoa


15


IBM


28

American Express

25


Intel


37

Boeing


16


International Paper
14

Caterpillar


13


Johnson & Johnson
23

Citigroup


17


McDonald’s

23

Coca-Cola


39


Merck


25

Disney


47


Microsoft

60

Dupont


18


Minnesota Mining
19

Eastman Kodak

11


J.P. Morgan

11

Exxon/Mobil


22


Philip Morris

5

General Electric

37


Procter & Gamble
26

General Motors

8


SBC Comm.

19

Hewlett-Packard

36


United Technologies
14

Home Depot


48


Wal-Mart

40

Develop a stemplot for the data.

66. What is the most important difference between a histogram and a bar graph?  

a. There is no major difference; they are different names for the same concept.

b. In a bar graph, the vertical variable is frequency and in a histogram the vertical variable is percentage frequency.  

c. In a bar graph, the bars are spaced out and in a histogram they are right next to each other.  

d. In a bar graph, the horizontal variable is categorical and in a histogram it is quantitative.  

Part II (Chapters 7-9)

67. All but one of the following statements have a mistake. Which statement does not have a mistake?

a. There is a correlation of 0.54 between the position a football player plays and their weight.

b. The correlation between planting rate (seeds per acre) and yield of corn (bushels) was found to be r = 0.93.

c. The correlation between the gas mileage of a car and its weight is r = 0.71 MPG.

d. We found a high correlation (r = 1.09) between the height and age of children.
68. Which of the following statements is correct?


a. Faculty who are good researchers tend to be poor teachers and vice-versa, so the 

correlation between teaching and research is 0.

b. Women tend to be, on average, about 3.5 inches shorter than the men they marry, so the correlation 
between the heights of spouses must be negative. 

c. A researcher finds the correlation between the shoe size of children and their score on a reading test to be 
0.22. The researcher must have made a mistake since these two variables are clearly unrelated and must 
have correlation 0.

d. If people with larger heads tend to be more intelligent then we would expect the correlation between 
head size and intelligence to be positive.

69. Out of "correlation" and "regression", which one is not affected by which variable is considered the explanatory variable and which is considered the response?

70. A study of crop yield and amount of fertilizer used showed that (within limits on the amount of fertilizer) the more fertilizer used the more crop yield there was.  Fertilizer use explained 81% of the variation in crop yield.  What is the numerical value of the correlation coefficient relating crop yield and fertilizer use?

71. If the least squares regression line is   
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,  give the value of the residual for the data point  (10,18.7). 

72. In a regression analysis, a variable that has an important effect on the relationship between the variables, but is not one of the two variables studied is called:

a. an explanatory variable.

b. a response variable.

c. a "red herring" variable.

d. a lurking variable.

e. none of the above.

73. What does the squared correlation coefficient, r2, measure?


a. the slope of the least squares regression line

b. the intercept of the least squares regression line

c. the extent to which cause and effect is present in the data

d. the fraction of the variation of one variable that is explained by least squares regression on the other

74. The following table shows how many weeks six persons have worked at an automobile inspection station and the number of cars each one inspected between noon and 2pm on a given day, where x is the number of weeks employed and y is the number of cars inspected.


x

y


2

13


7

21


9

23


1

14


5

15


12

21




1)  Find r, the correlation coefficient.  __________

2)  Is there a significant correlation? (For this size sample, is r greater than .8?) __________

3)  Give the least squares regression line for predicting the number of cars inspected. __________
 
4)  What would be the predicted number of cars inspected by an employee who has been working 5 weeks?  
      __________

75. Ten students whose ACT scores range from 12 to 20 are matched with their GPA in the first quarter of college.  Which of the following are legitimate uses of regression analysis.

1)  r = .721 and we predict the GPA of a student with an ACT score of 35. ________

2)  r = .259 and we predict the GPA of a student with an ACT score of 17. ________

3)  r = .931 and we predict the GPA of a student with an ACT score of 19. ________

76. How do we know that an error was made, if we are told that there is a correlation of r = .63 between the height of a basketball player and the position (point guard, center, etc.,) that they play.

77. A student wonders if people of similar heights tend to date each other.  She measures herself, her roommate, and 5 other women in her dorm.  Then she measures the height of the next man each woman dates.  The data is given below (heights in inches).
Women

66
64
66
65
70
65
Men

72
68
70
68
74
69
Based on the data do you think there is a significant correlation between the heights of the women and men in this study?  (Ignore the fact that this is not a random sample, but good for noticing!)  Back up your claim numerically.  (This is meant to be a chapter 2 problem—it isn’t a hypothesis test.)

78. The decline of salmon fisheries along the Columbia River in Oregon has caused great concern among commercial and recreational fishermen.  The paper "Feeding of Predaceous Fishes on Out-Migrating Juvenile Salmonids in John Day Reservoir, Columbia River"  (Trans. Amer. Fisheries Soc. (1991):405-420) gave the accompanying data on y = maximum size of salmonids consumed by a northern squawfish (the most abundant salmonid predator) and x = squawfish length (both in mm).
x

270
287
318
344
375
386
414
450
468
470
475
y

82
85
94
127
141
157
165
216
219
238
249
a)  What is the value of r?
b)  If r >.75, give the least squares regression line.
c)  What value of maximum size (y) would you predict for a squawfish whose length is 375 mm?


79. Which one of the following should be done first when completing a regression analysis?

1) Calculate the correlation coefficient.

2) Calculate the slope for the least squares regression line.

3) Calculate the y-intercept for the least squares regression line.

4) Find the equation of the least squares regression line.

80. The value of 
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that is obtained when using the least squares regression line can be thought of as



1) the expected or predicted value of y at that x.

2) the y-value of a point on the graph of the least squares regression line.

3) Both of the above are correct.

4) None of the above are correct.

81. The following are test scores for 12 students in an elementary statistics course:




TEST 1

FINAL



73

85


67

81


80

93


67

82


79

92


66

78


92

99


77

90


69

83


84

95


77

91


83

94


1) Find the correlation coefficient and the equation of the least squares regression line, or explain why it is not  appropriate.
2) Based on these data, predict the final test score if the Test 1 score is 79, or explain why it is not   appropriate.

82. The following data on the relationship between hours studied and test grade was collected.  Find the correlation coefficient and the least-squares line for these data, if appropriate.  Predict the grade of a student who studies 17 hours.




Hours

Grade


10

49


7

36


15

65


12

63


7

42


20

89


17

78


4

26


13

70


25

96

83. Ads were run by a computer dealer in a local paper.  During a 10-week period, the dealer kept a record of ads run versus computers sold.  The data is listed below.  Calculate r.  Develop the equation for the least-squares line, if appropriate. Predict the number of computers sold if 14 ads are run.



   Number of Ads

Computers Sold



6


15



20


31



0


10



14


16



25


28



16


20



28


40



18


25



10


12



8


15

84. Which one of the following statements is true in reference to any set of paired data?

1) The least squares regression line will always pass through at least one data point.

2) A least squares regression line can always be used safely to predict the value of 
[image: image5.wmf]y

ˆ

.

3) The y-value, 
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, for any point on the least squares regression line can be thought of as a point estimate of y for that value of x, if x is in the original range.

4) All of the above are true.

5) None of the above are true.

85. What is the equation of the regression line which best estimates teacher's yearly salaries if it is known that the estimated average yearly salary is $19,725.00 for someone with 7 years experience?

1) 
[image: image7.wmf]y
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 = 2500 + 4725x

2) 
[image: image8.wmf]y
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 = 4725 + 7x

3) 
[image: image9.wmf]y
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= 4725 + 2500x

4) None of the above are correct.

5) Not enough information is given to choose among the first four answers.

86. Answer True or False.


1)_____If r is greater than 0, then as x increases, y tends to increase.

2)_____If the least-squares line is computed with data where x ranges from 0 to 27, you should not use it to predict y for x = 112.

3)_____The correlation coefficient will detect any relationship between x and y.

4)_____If r is close to 1 or -1, then there is a cause and effect relationship between x and y.

87. Which implies a stronger linear relationship? 
a) a correlation of +0.4       
b)  a correlation of –0.6

88. When doing a regression analysis, you should use more caution when you do 
a) extrapolation


b) interpolation.

89. In a scatter plot for a regression analysis, what goes on the horizontal axis?

i) the response variable

ii) the explanatory variable 

iii) the residual values 

iv) the predicted values.

90. It is observed that the correlation between the length of forearms and height of college students was 0.95. Both measurements were made in inches.  What would be the correlation if the measurements were converted into feet? 

91. A least-squares regression line is found to be 
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 and one of the data points is (2,13).  What is the value of the residual at that point?  (Show work.)

92. A memorization test is given to a random sample of students in the business program, with a higher score meaning a better memory for details in a list. The researchers find a negative correlation between scores on the test and height. Explain how a lurking variable might explain this finding.  Be sure to give the lurking variable and be specific in your explanation.  Then give a rough sketch of an appropriate scatterplot for the relationship between the variables that is consistent with your explanation.

93. The winning time in the Olympic men’s 500-meter speed skating race over the years 1924 to 1992 can be described by the regression equation

Winning time = 255 – 0.1094 Year

a. Is the correlation between winning time and year positive or negative? 

b. In 2002, the actual winning time for the gold medal was 34.42 seconds. (Actually it is now a two day combined event, but I took the lower of the two times.)  Use the regression equation to predict the winning time for 2002, and compare the prediction to what actually happened

c. Explain what the slope of –0.1094 indicates in terms of how winning times change from year to year.

d. If you were asked to use this regression equation to predict the winning time in the 2050 Winter Olympics, what should you respond?  Explain.

94. A researcher is interested in determining if one could predict the score on a statistics exam from the amount of time spent studying for the exam. In this study, what is the explanatory variable?


a. the researcher

b. the amount of time spent studying for the exam

c. the score on the exam

d. the fact that this is a statistics exam

Part III (Chapters 11-13)

95. A collection, or set, of individuals, objects or measurements whose properties are to be analyzed is:

1) a parameter

2) a population

3) a statistic

4) a variable

5) an experiment

96. A subset of the population is:

1) a parameter

2) a population

3) a statistic

4) a sample

5) an experiment

97. A measurable characteristic describing an entire population is:

1) a parameter

2) a population

3) a statistic

4) a sample

5) an experiment


98. A measurable characteristic describing a sample is:

1) a parameter

2) a population

3) a statistic

4) a sample

5) an experiment


99. Describe the difference between a population and a sample.


100. Describe the difference between a parameter and a statistic.


101. A 1993 survey conducted by the local paper in Columbus, Ohio one week before Election Day asked voters whom they would vote for City Attorney. 37% said they would for the Democratic candidate. On Election Day, 41% actually voted for the Democratic candidate. The number 37% is what?


a. parameter 
b. statistic
 c. population
 d. sample




102. A 1993 survey conducted by the local paper in Columbus, Ohio one week before Election Day asked voters whom they would vote for City Attorney. 37% said they would for the Democratic candidate. On Election Day, 41% actually voted for the Democratic candidate. The number 41% is what?


a. parameter


b. statistic


c. population


d. sample

103. A member of Congress wants to know what his constituents think of proposed legislation on health insurance. His staff reports that 228 letters have been received on the subject, of which 193 oppose the legislation. What is the population in this situation? 


a. the constituents.


b. the 228 letters received.


c. the 193 opposing the legislation


d. Congress.

A marketing research firm wishes to determine if the adult men in Laramie, Wyoming would be interested in a new upscale men's clothing store. From a list of all residential addresses in Laramie, the firm selects a simple random sample of 100 and mails a brief questionnaire to each.

104. In the above survey, what is the sample? 


a. all adult men in Laramie, Wyoming. 


b. all residential addresses in Laramie, Wyoming. 


c. the members of the marketing firm that actually conducted the survey. 


d. the 100 addresses the survey was mailed to.

105. In the above survey, what is the population of interest?


a. all adult men in Laramie, Wyoming.


b. all residential addresses in Laramie, Wyoming.


c. the members of the marketing firm that actually conducted the survey.


d. the 100 addresses the survey was mailed to.

106. In the above survey, what is the chance that all 100 homes in a particular neighborhood in Laramie end up being the sample of residential addresses selected?


a. the same as for any other set of 100 residential addresses


b. exactly 0, since random samples will spread out the addresses selected


c. exactly .5, because either it will or it won't


d. 100 divided by the size of the population of Laramie

107. Bias in a survey can occur when some groups in the population are left out of the process of choosing the sample. What is this type of bias called?


a. prejudice


b. undercoverage


c. response


d. stratification

108. A sample in which the population is first divided into groups of similar individuals and then a separate simple random sample is selected from each group and combined to form the full sample is called what?


a. probability sample


b. stratified random sample


c. simple random sample


d. convenience sample

109. Which of the following is not a major principle of experimental design?


a. control for lurking variables


b. replication


c. randomization


d. prediction
110. The placebo effect refers to what?


a. observing a positive correlation in data when the correlation should be negative


b. the fact that patients often respond favorably to any treatment, even a dummy treatment


c. the fact that patients typically feel more at ease in studies involving large groups than in those


 involving small groups


d. any biased diagnosis that occurs when the examining physician knows which treatment a patient 

received

111. What is the difference between an observational study and an experiment?

a. In an observational study one observes individuals and measures variables of interest but does not attempt to influence the responses. In an experiment, one deliberately imposes some treatment on individuals in order to observe their responses.

b. In an observational study, great emphasis is placed on how observations are to be taken. In an experiment, great emphasis is on what is to be observed.

c. In an observational study, all data are obtained by careful observation. In an experiment, all data are obtained by careful control.

d. There is no difference. These are two names for the same thing.

112. The results of an experiment are said to be statistically significant if what?

a. They are important to statisticians, regardless of their importance to the investigators.

b. Both researchers and statisticians agree the results are meaningful and important.

c. The observed effect is too large to attribute plausibly to chance.

d. They support the findings of previous, similar studies.


113. Can aspirin prevent heart attacks?  The physician's Health Study, a large medical experiment involving 22,000 male physicians, attempted to answer this question.  One group of 11,000 physicians took an aspirin every second day, while the rest took a placebo.  After several years the study found that subjects in the aspirin group had significantly fewer heart attacks than subjects in the placebo group.  Use a DIAGRAM  to outline a completely randomized design for the Physician's Health Study.

114. Blocking when doing an experiment is similar to doing what type of sampling plan? 

115. An experiment is to be done on the ability of a new type of paint to completely cover the old paint on a deck in two coats.  The explanatory variables are the temperature, and the time between the first and second coat.  The temperatures to be used are 50 degrees F and 70 degrees F, and the times between coats are 30 minutes, 60 minutes, and 90 minutes.  

a) How many factors are there?   _________

b) Give each factor, and give how many levels each has. 

c) How many total treatments are there?  ____________

116. A stratified random sample is a sample in which
a. every member of the population has the same chance of being selected.
b. every member of the population has a known, non-zero chance of being selected.
c. the population is first divided into groups of similar individuals and then a separate random sample is selected from each group and combined to form the full sample.

d. all collections of members of the population have the same chance of being selected


117. Bias in a survey can occur when an individual for the sample can’t be contacted or refuses to cooperate.  What is this type of bias called? 

a. response bias.

b. nonresponse bias.
c. wording of question bias
d. convenience sampling bias

You are testing a new medication for relief of migraine headache pain.  You intend to give the drug to migraine suffers and ask them one hour later to estimate what percent of their pain has been relieved.  You have 8 patients available to serve as subjects.  The names of the 8 subjects are given below.



1.  Abrams


5.  Lippman


2.  Cefalo


6.  Roberts


3.  Durr



7.  Rosen


4.  Green


8.  Turing
Use the following list of random digits:
 54598  81507  27102  56027  55892  33063  41842  81868  71035  09001  43367  49497
Starting at the beginning of this list and using single digit labels, assign the first 4 subjects selected to receive the new medication.

118. What are the names of the selected patients in the above experiment?
a.
Abrams, Cefalo, Durr, and Green.
b.
Abrams, Lippman, Cefalo, and Roberts.
c.
Abrams, Green, Lippman, and Turing.
d.
Lippman, Green, Lippman, and Turing.  Notice Lippman must take a double dosage

119. In the above random sample, which of the following should also be part of the experiment?
a.
A placebo should be given to those not receiving the new medication.
b.
A random dosage, as determined by a table of random digits, should also be used.
c.
Neither the doctors nor the patients should know who suffered migraines..
d.
More double dosage so as to reduce bias.

120. Control groups are used in experiments in order to what?
a.
Control the effects of lurking variables such as the placebo effect.
b.
Control the subjects of a study so as to insure all participate equally.
c.
Guarantee that someone other than the investigators, who have a vested interest in the outcome, control how the experiment is conducted.
d.
Achieve a proper and uniform level of randomization.

121. What is the difference between voluntary response sampling and convenience sampling?

122. Which of the following is a method for improving the accuracy of a sample?

a. use no more than three or four words in any questions.
b.
when possible, avoid the use human interviewers, relying on computerized dialing instead.
c.
use larger sample sizes.

d. use smaller sample sizes and so avoid a census


Can pleasant aromas help a student learn better?  Two researchers believed that the presence of a floral scent could improve a person’s learning ability in certain situations.  They had twenty-two people work through a pencil and paper maze six times, three times while wearing a floral-scented mask and three times wearing an unscented mask.  The three trials for each mask closely followed one another.  Testers measured the length of time it took subjects to complete each of the six trials.  They reported that, on average, subjects wearing the floral-scented mask completed the maze more quickly than those wearing the unscented mask did, although the difference was not statistically significant. 

123. What is the above study?.
a.
a convenience sample.
b.
an observational study, not an experiment.
c.
an experiment, but not a double blind experiment.
d.
a double blind experiment

124. In the above study, what is the factor (explanatory variable)?

a.
the maze.
b.
the presence or absence of the floral scent.
c.
wearing a mask.
d.
the length of time to complete the maze

125. The drug AZT was the first effective treatment for AIDS.  An important medical experiment demonstrated that regular doses of AZT delay the onset of symptoms in people in whom the AIDS virus is present.  The researchers who carried out this experiment wanted to know

Does taking either 500 mg of AZT or 1500 mg of AZT per day delay the 



development of AIDS?

Is there any difference between the effects of these two doses?
The subjects were 1200 volunteers already infected with the AIDS virus but with no symptoms of AIDS when the study started. 

Use a DIAGRAM  to outline a completely randomized design for the experiment.

126. In the journal Neurology, researchers at the University of Oklahoma reported the results of a study which showed that taking 400 mg of riboflavin (vitamin B-2) per day may help prevent migraine headaches.  The study used 56 people who had suffered 2 to 8 migraines per month previous to the study. Use a DIAGRAM  to outline an appropriate completely randomized design for this study. 

127. Say we are interested in whether gender is an important variable in the use of riboflavin to prevent migraines.  Redesign the above experiment to block for this variable.  (Give a new diagram)

128. If you wish to tell which of two types of shoe leather wears best, the best type of experimental design to use is: 
(1) Completely randomized design 

(2) Block design 

(3) Matched pairs design 

(4) Simple random sample design 

(5) Ralph Lauren design

129. Echinacea is an herb that may help prevent colds and flu.  Explain how researchers could conduct an appropriate experiment to see if either echinacea pills or vitamin C pills show effectiveness in preventing colds. Assume you have 360 subjects to partake in the experiment.  Use a diagram to design this.
130. It is possible that the effectiveness of either echinacea or vitamin C may depend on age. Suppose that your subjects can be split into age categories 20-35, 36-50, and over 50. Redesign the experiment appropriately.  a) What is the name of your new design?  ________ b) Give the new diagram.

Part IV (Chapters 14, 16) 

If you draw an M&M candy at random from a bag of the candies, the candy you draw will have one of six colors. The probability of drawing each color depends on the proportion of each color among all candies made. Assume the table below gives the probability that a randomly chosen M&M has each color.
Color


Brown

Red
    Yellow
 Green

Orange

Tan 
Probability
   
.3

  .3 
       ?
   
      .1 

     .1
 
  .1  

131. Using the above data, the probability of drawing a yellow candy is what?


a. .1


b. .2


c. .3


d. impossible to determine from the information given

132. Using the above data, the probability that I draw either a brown or a green candy is what?


a. .1


b. .3


c. .4


d. .7

133. You want to estimate the probability of getting a child of both genders if you have 5 children.  

a. Describe how you will use a random number table to conduct the simulation. (Be very specific as to what digits mean.)

b. Give 15 trials by clearly labeling the random number table given below.  Make sure the outcome of each trial is clear.

37452     04805     64894     74296     24805     24037     20636     10402     00822     91665

08422     68953     19645     09303     23209     02560     15953     34764     35080      33606

c. What is the estimated probability of getting a child of both genders if you have 5 children 

134. On January 1 of every year, many people watch the Rose parade on television  Based on past experience, one float decorator found that 10% of the bundles of roses delivered will not open in time for the parade, 20% of the bundles of roses delivered will have bugs on them and be unusable, 60% of the bundles will turn out to be beautiful, and the rest of the bundles will bloom too early and start to discolor and will be unusable.  Conduct a simulation to estimate the average number of rose bundles the float decorator will need to purchase to get 8 good usable bundles.

(1) Describe how you will use a random number table to conduct the simulation. (Be very specific as to what digits mean.)

(2) Give at least 4 trials by clearly labeling the random number table given below.  Make sure the outcome of each trial is clear.

37452     04805     64894     74296     24805     24037     20636     10402     00822     91665

08422     68953     19645     09303     23209     02560     15953     34764     35080      33606

99019     02529     09376     70715     38311     31165     88676     74397     04436     27659

(3) Estimate the average number of rose bundles the float decorator will need to purchase to get 8 good usable bundles.

135. Describe the difference between theoretical probability and empirical probability?

All human blood can be typed as one of O, A, B, or AB.  The distribution of the types varies a bit with race.  Choose an African American at random.  Here are the approximate probabilities that the person you choose will have blood type O, B, or AB.
 Type



O
A
B
AB


Probability


.50
?
.20
.05
136. Using the above data, the probability that the person chosen has blood type A is what?
a
.04.
b.
.25.
c. .27.
d.
impossible to determine from the information given.

137. Using the above data, the probability that the person chosen has a blood type other than A is what?
a
.25.
b.
.50.
c.
.75.
d.
1.00

A psychologist studied the number of puzzles subjects were able to solve in a 5-minute period while listening to soothing music.  Let X be the number of puzzles completed successfully by a subject.  The psychologist found that X had the following probability distribution.
Value of X


1

2

3

4
Probability of X


0.2

0.4

0.3

0.1

138. Using the above data, what is the probability that a randomly chosen subject completes at least 3 puzzles in the 5-minute period while listening to soothing music?

139. Using the above date, P(X < 3 ) has what value?

140. Toss three coins and let the random variable x represent the number of heads that turn up.

1) List the values that x can assume.

2) Determine P(x) for each value of x.


3) Determine the area of each rectangle in the histogram of Part 3.

141. A police department needs new tires for its patrol cars and the probabilities are 0.17, 0.22, 0.03, 0.29, 0.21, and 0.08 that it will buy, respectively, Uniroyal tires, Goodyear tires, Michelin tires, General tires, Goodrich tires, or Armstrong tires.  Find the probabilities that it will buy

1) Goodyear or Goodrich tires.

2) Uniroyal, General, or Goodrich tires.

142. A commuter must pass through five traffic lights on her way to work, and she will have to stop at each one that is red.  She estimates the probability model for the number of red lights she hits, as shown below.

	X=# of red
	P(X=x)

	0
	.05

	1
	.25

	2
	.35

	3
	.15

	4
	.15

	5
	.05


a)  How many red lights would she expect to hit each day?

b)  What is the standard deviation of the number of red lights?

143. In the game of “Craps” you look at the sum of two dice.  

a) What is the probability that you roll a “seven”?  

b) If you bet on “Pass” you win if a “seven” is rolled.  What is the probability that you roll a “seven” 5 times in a row?  

c) If you have already rolled a “seven” 4 times in a row, what is the probability that you roll a “seven” on your next roll?

144. A carnival game offers a $50 cash prize for anyone who can land a ball in a red square.  It costs $5 to play, and you are willing to spend up to $15 trying to win.  You estimate that you have a 10% chance of landing in a red square.

a) Find the expected number of balls you will throw. Show your model.

b) Find the expected winnings or losings. Again, show your model.

145. In the United States, the probability of having twins (usually about 1 in 90 births) rises to about 1 in 10 births for women who have been taking the fertility drug Clomid. Among a group of 10 pregnant women, what is the probability that

(1) at least one will have twins, if none were taking a fertility drug?

(2) at least one will have twins, if they are all taking Clomid.

146. Among the 68 doctors on the staff of a hospital, 59 carry malpractice insurance, 35 are surgeons, and 31 of the surgeons carry malpractice insurance.  If one of these doctors is chosen at random to represent the hospital staff at an AMA convention (that is, each of the doctors has a probability of 1/68 of being selected), what is the probability that the one chosen is either a surgeon or  carries malpractice insurance?

147. Can disjoint events ever be independent? Explain.
148. The weight of potato chips in a medium-size bag is stated to be 10 ounces.  The amount that the packaging machine puts in these bags is believed to have a Normal model with mean 10.2 ounces and standard deviation 0.12 ounces.

a) What percentage of all bags sold are underweight (weigh less than stated)?

b) Some stores sell the chips in a three pack. What is the probability that the mean weight of the 3 bags is below the stated amount?
149. An insurance policy costs $100, and will pay policyholders $10,000 if they suffer a major injury (resulting in hospitalization) or $3000 if they suffer a minor injury (resulting in lost time from work).  The company estimates that each year 1 in every 2,000 policyholders will have a major injury, and 1 in 500 a minor injury.
a) Create a discrete probability model for the profit on a policy.

b) What’s the company’s expected profit on this policy?
c) What’s the standard deviation?

150. You roll a fair die four times.  What is the probability that

a. you roll a 5 on your first roll?

b. you roll your first 5 on the last roll?

c. you roll all non-5’s?

d. you do not roll all 5’s?

151. To get to work, a commuter must cross train tracks.  The time the train arrives varies slightly from day to day, but the commuter estimates he’ll get stopped on about 15% of work days.  During a certain 5-day work week, what is the probability that he
a) gets stopped on Monday and again on Tuesday?

b) gets stopped for the first time on Thursday?

c) gets stopped at least once during the week?
152. The probabilities that a person stopping at a gas station will ask to have his tires checked is 0.14, the probability that he will ask to have his oil checked is 0.27, and the probability that he will ask to have them both checked is 0.09.  What are the probabilities that a person stopping at this gas station will have 

1) either his tires or his oil checked?

2) neither his tires nor his oil checked?

153. The following is a discrete probability model. Fill in the blank, and then give  the expected value (mean) and the standard deviation for this distribution.

	x
	P(X=x)

	1
	.10

	2
	.30

	3
	.40

	4
	


Control Chart Supplement (Chapter 1 in Triola) 

154. A manager who knows no statistics asks you, "What does it mean to say that a process is in control?  Does being in control guarantee that the quality of our product is good?"  Answer these questions in plain language that the manager can understand. 


A manufacturing process produces bags of cookies. The distribution of many samples of 4 of these bags has had a mean 
[image: image11.wmf]x

 of  15.0 oz and mean range of 0.2 oz. In order to monitor the process, 4 bags are selected periodically and their average weight  is determined. These values are plotted on an 
[image: image12.wmf]x

 control chart.

155. In the above data, what would the center line (CL) for the 
[image: image13.wmf]x

 control chart be?  What would the upper control limit (UCL) and lower control limit (LCL) be?
CL: ___________      UCL: ___________     LCL: ___________

156. For which of the following values of 
[image: image14.wmf]x

 would the process in the above data be considered out of control? 
a. 15.4 oz. 
b. 15.2 oz. 
c. 14.6 oz.
d. 14.2 oz.
e. All of the above
f. None 

157. A variable or process that continues to be described by the same distribution when observed over time is said to be what:
a) a Normal random variable.
b) unbiased.
c)  in statistical control.
d)  capable.

158. Which of the following would signal a lack of control in an 
[image: image15.wmf]x

 chart?
a)  a run of 8 points in a row all of which differed from the true mean .
b)  a run of 8 points in a row all of which were on the same side of the center line.
c)  a run of 8 points in a row all of which were within the control limits.  
d) a run of 8 points in a row all of which differed from the sample mean 
[image: image16.wmf]x




Items produced by a manufacturing process are supposed to weigh 90 grams.  The manufacturing process is such, however, that there is variability in the items produced and they do not all weigh exactly 90 grams.  The distribution of weights can be approximated by a Normal distribution with mean 90 grams and a standard deviation of 2 grams.  Assume that this translates into a situation where 
[image: image17.wmf]x

 =90 and 
[image: image18.wmf]R

 = 0.5.  Monitors periodically inspect items produced by weighing a random sample of 4 items and computing the average weight of the 4.  These averages are plotted on an 
[image: image19.wmf]x

 control chart.

159. The center line for the chart in the above data is ________ grams.

160. In the above data, the control limits for the 
[image: image20.wmf]x

 control chart are at  _______ grams and _______ grams.  

161. In the above data, whenever a mean is observed which is outside the control limits, the manufacturing process is stopped and inspected to make sure that something isn't out of adjustment. This involves a time consuming sequence of events.  Monitors inspect 400 averages of 4 items each day.  A manager notices that almost every day the process is stopped at least once for inspection because an average is observed whose value is outside the control limits.  Shutting down the process costs the company money.  The manager would be correct in assuming which of the following?
a)  The monitors must not be doing their job properly.  The process is out of control much too often.
b) Although the monitors are doing their job properly, the process needs serious adjustment because it is being found out of control much too often.  
c) There is nothing unusual in the fact that the process is stopped at least once a day, since you expect one out of 400 times to be out of the control limits. 
d) The process needs to be inspected more than 400 times a day in order to reduce the number of times an average is found that is outside the control limits.

162. What is the difference between a process that is in control and a process that is capable?

163. A process is said to be in control if:
a) It consistently makes good parts.
b) The process mean and standard deviation have not changed.
c) Lurking variables have been determined and accounted for.
d) All of the above.
164. We are going to start to do a 
[image: image21.wmf]x

 chart and we don’t have a target value that we are trying to hit.   How do we come up with a centerline for such a situation?

165. An R-chart and an 
[image: image22.wmf]x

chart both look at variability.  One measures variability within samples and one measures variability between different samples.  Which is which?

a. variability between different samples: ___________
b.     variability within samples: ________

166. In an operating engine, parts of the crankshaft move up and down. AtoBDist is the distance (in mm) from the actual (A) position of a point on the crankshaft to a baseline (B) position.  We would like that distance to be 0.  To ensure production quality, a manager takes a sample of five measurements each working day in a car assembly plant.  The following is the control chart.  Circle any and all points that would be considered “signals” of possible special cause variation. 
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167. What percentage of the time would the above  “signal” actually turn out not to be special cause variation, but just the occasional common cause variation that goes beyond the control limits.

a) 95%

b) 0.3%

c) 99.7%

d) 5%

The following data pertaining to incandescent light bulbs represent the mean life and range for 20 samples (subgroups) of 5 light bulbs each.

	Subgroup

Number
	Subgroup

Mean 
[image: image24.wmf]x


	Subgroup

Range R
	Subgroup

Number
	Subgroup

Mean 
[image: image25.wmf]x


	Subgroup

Range R

	1
	831
	12
	11
	846
	12

	2
	845
	12
	12
	837
	10

	3
	847
	12
	13
	840
	11

	4
	846
	11
	14
	843
	11

	5
	843
	10
	15
	838
	12

	6
	847
	9
	16
	845
	10

	7
	851
	12
	17
	841
	11

	8
	839
	10
	18
	849
	11

	9
	836
	13
	19
	846
	11

	10
	836
	11
	20
	848
	8


Use this data in the next two problems.

168. Set up an R-chart for the standard deviation light of bulb life. (see above for data.)   Calculate the center line (CL), the upper control limit (UCL), and the lower control limit (LCL) for this chart.  Then give any points that are outside the control limits, if any. You do not need to graph the data.
169. Set up a 
[image: image26.wmf]x

 chart for the mean light bulb life.   Calculate the center line (CL), the upper control limit (UCL), and the lower control limit (LCL) for this chart.  Then give any points that are outside the control limits, if any.  You do not need to graph the data.
170. The below control charts are an 
[image: image27.wmf]x

 chart, s-chart combination.  Circle the first data point that represents an out of control situation.
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171. Consider the following set of sample values taken from a drying process where the data is in minutes.  It is not known what the target time is and the mean value is not known. We want to set up an R-chart for samples of size 6.   Calculate the center line (CL), the upper control limit (UCL), and the lower control limit (LCL) for this chart.  Are any points out of control?
	Sample
	Sample Mean
	Sample Range

	1
	12
	3.3

	2
	11.7
	3.4

	3
	12.1
	3.3

	4
	13
	3.5

	5
	11.8
	3.8

	6
	11.5
	2.8

	7
	12.1
	3.3

	8
	12.7
	3.6

	9
	11.8
	2.9

	10
	12.1
	3.5


172. Now for the data above, we want to set up an 
[image: image28.wmf]x

 chart for samples of size 6.   Calculate the center line (CL), the upper control limit (UCL), and the lower control limit (LCL) for this 
[image: image29.wmf]x

chart. Are any points out of control?
173. Consider the following set of sample values for the length of a certain part.  It is not known what the target length is and the true mean value is not known. Each sample data point comes from a random sample of size 4.   We want to set up an R-chart for this situation   Calculate the center line (CL), the upper control limit (UCL), and the lower control limit (LCL) for this chart.

Sample


Sample Mean

Sample range 

1



121


2.1

2



122


2.3

3



121


2.3

4



121


2.2

5



122


1.9

6



122


2.1

7



122


2.0

8



121


2.2

9



122


2.3

10



123


2.1

CL = ______________      UCL = ______________      LCL = ______________

Now for the data above, set up an 
[image: image30.wmf]x

chart.   Calculate the center line (CL), the upper control limit (UCL), and the lower control limit (LCL) for this 
[image: image31.wmf]x

chart.

CL = ______________      UCL = ______________      LCL = ______________

Part V (Chapters 18-22)

174. If a statistic used to estimate a parameter is such that the mean of its sampling distribution is equal to the true value of the parameter being estimated, the statistic is said to be what?  

175. Assume that 25% of students at a large school wear contact lenses.  If we pick a sample of 80 students, what is the approximate probability that more than 30% of the sample wear contacts?

176. Based on past experience, a bank believes that 7% of the people who receive loans will not make payments on time.  The bank has recently approved 200 loans.
a. What are the mean and standard deviation of the proportion of clients in this group who may not make timely payments?
b. What assumptions underlie your model?
c. Assuming the assumptions above are met, what is the probability that over 10% of these clients will not make timely payments
177.  Information on a packet of seeds claims that the germination rate is 92%.  Assume that this is correct, and that all assumptions are met to do the following analysis.   What is the probability that more than 95% of the 160 seeds in the packet will germinate. 
178. The sampling distribution of a statistic is what?
a.
the probability that we obtain the statistic in repeated random samples.
b.
the mechanism that determines whether randomization was effective.
c.
the distribution of values taken by a statistic in all possible samples of the same size from 

the same population.
d. the extent to which the sample results differ systematically from the truth.

179. A statistic j* is said to be an unbiased estimator of a parameter j.  What does that mean?


180. To use a z-statistic for a test to see if a population proportion is bigger than some value, what are the conditions we need to check, to make sure the sampling distribution of 
[image: image32.wmf]p

)

will be approximately Normal?

181. A student believes that less than 5% of GRCC students have had a traffic accident in the last year.  What is the minimum number of number of people that she could survey to make sure that her test meets the guidelines for such a test?

182. A simple random sample of 800 adults is asked whether they think the public should pay part of the cost of a new stadium for the local sports franchise.  Suppose that in fact 40% of all adults would answer yes to this question.   Estimate the probability that less than 35% of a particular sample thinks that the public should pay part of the cost.

A simple random sample of 50 undergraduates at Johns Hopkins University found that 60% of those sampled felt that drinking was a problem among college students. A simple random sample of 50 undergraduates at Ohio State University found that 70% felt that drinking was a problem among college students. The number of undergraduates at Johns Hopkins University is approximately 2000, while the number at Ohio State is approximately 40,000.

183. Which of the following is the best conclusion regarding the above data?

a. The sample from Johns Hopkins has much less sampling variability than that from Ohio State.

b. The sample from Johns Hopkins has much more sampling variability than that from Ohio State.

c. The sample from Johns Hopkins has almost the same sampling variability as that from Ohio State.

d. It is impossible to make any statements about the sampling variability of the two samples since the 
students surveyed were different.


184. Using the above data, suppose the actual proportion of undergraduates at Johns Hopkins University who feel drinking is a problem among college students is 70%. The mean of the sampling distribution of the percentage that feel drinking is a problem in repeated simple random samples of 50 Johns Hopkins undergraduates is what?


a. 50%


b. 60%


c. 65%


d. 70%

185. The time that a randomly selected individual waits for an elevator in an office building has a uniform (non-normal) distribution over the interval from 0 to 1 minutes.  It can be shown that, for this distribution,  = .5 and  = .289.  Assume the sample size is going to be 40.

a) What is the mean of the sampling distribution of sample means?

b) What is the standard deviation of the sampling distribution of sample means?

c)  With this information, can we tell the shape of the sampling distribution?  If so, what is 

the shape?  If not, what information would we need to be able to tell the shape?


186. A study of the time required for airplanes to land at a certain airport shows that the mean is 280 seconds with a standard deviation of 20 seconds. (The times are not normally distributed.)  For a sample of 36 randomly selected incoming airplanes, find the probability that their mean landing time is between 280 seconds and 284 seconds.

187. I collect data and create a confidence interval for the true proportion of the population that has a certain property. Which of the following would produce a new confidence interval with larger width (larger margin of error) based on these same data?  

a) Use a smaller confidence level.   

b) Use a larger confidence level.

c) Use the same confidence level but compute the interval n times. 

d) Approximately 5% of these intervals will be larger.   

188. A student is asked to interpret the statement that “a 99% confidence interval for the true proportion of GRCC students who work out regularly goes from .55 to .65.”  What is an appropriate interpretation?
a) There is a 99% chance that the true proportion is between .55 and .65.

b) There is a 99% chance that the sample proportion is between .55 and .65.

c) If random sampling is repeated, 99% of the samples will have a proportion that is between .55 and .65.

d) If random sampling is repeated, 99% of the confidence intervals created will capture the true proportion.  We don’t know about this particular interval from .55 to .65

189. Answer True or False:


1)_____If a null hypothesis is rejected at the 0.05 level of significance, then it will also be rejected at the 0.01 level of significance.
2)_____If a wrong decision is reached after analyzing the data, we have necessarily committed a Type I error.
3)_____A Type I error occurs when Ho is falsely rejected.
4)_____Tests of hypotheses aid us in making decisions on the basis of limited information obtained from a random sample.
5)_____A test is significant at the 0.05 level if the probability of rejecting Ho when it is actually true is less than 0.05.

190. A simple random sample of 1000 Americans found that the average number of times they eat out per week was 4.1.   A random sample of 1000 Washingtonians found that the average number of times they eat out per week was 2.7.  In both the Washington and the United States populations, there appears to be a population standard deviation of about 0.2.   The sampling variability associated with these two sample means is

a) about the same.

b)
smaller for the Washingtonians because the population of Washington is smaller than the population of the United States

c)
smaller for the Washingtonians because the sample mean was smaller there.

d)
Larger for the Washingtonians because the population of Washington is smaller and the sample of 1000 people is a larger proportion of the population.

191. The weights of a type of melon at the public market are normally distributed with a mean of 4 pounds and a standard deviation of 1.2 pounds.


1) What is the probability that a randomly selected melon weighs less than 3 pounds?
2) A random sample of size 9 was selected.  What is the probability that the mean weight of the sample is less than 3 pounds?

192. True or False:

a)  When the parent population is Normal and samples of size n = 50 are taken, the sampling distribution of sample means will be Normal, or at least approximately Normal.  

b)  When the parent population is not Normal and samples of size n = 50 are taken, the sampling distribution of sample means will be Normal, or at least approximately Normal.  

c)  When the parent population is normal and samples of size n = 6 are taken, the sampling distribution of sample means will be normal, or at least approximately normal. 

d)  When the parent population is not normal and samples of size n = 6 are taken, the sampling distribution of sample means will be Normal, or at least approximately Normal.  

193.  A distribution of the means of all possible samples of size 100 is formed.  If the parent population has a mean  = 5 and a standard deviation = 1.4, what are the values of the mean and standard deviation of the sampling distribution of the sample means?

194. An airplane with room for 100 passengers has a total baggage limit of 6000 lb.  Suppose that the total weight of the baggage checked by an individual passenger is normally distributed with a mean value 50 lb. and standard deviation 20 lb.  If 100 passengers (assume this is a random sample) board a flight, what is the approximate probability that the total weight of their baggage will exceed the limit?  (Hint:  With n = 100, the total weight exceeds the limit precisely when the average weight exceeds the average allowable weight.)

195. Samples of size 64 are drawn from a Normal population whose mean  = 100 and standard deviation  = 16.  What proportion of these samples will have mean values between 97 and 106?


196. A random sample of size 9 is to be selected from a Normal population that has a mean of 50 and a standard deviation of 10.  The probability that this sample mean will be between 48 and 54 is what?

197. Claims of sexual harassment against women in the military have been in the news lately.  We wish to estimate the proportion of military women who claim they have been sexually harassed and be within 2% of the actual value.  If we wish to use a 99% confidence level, how big of a sample do we need?

198. Drug testing of job applicants is becoming increasingly more common.  The Associated Press (May 24, 1990) reported that 12.1% of those tested in California tested positive.  Suppose that this figure had been based on a sample of size 1200 with 145 testing positive.  Does this sample support a claim that more than 10% of job applicants in California test positive for drug use?  Use a .05 level of significance.

199. A poll was recently given to me by a student.  It  said that 66% of American men would prefer to have a job, even if they were free to either have a job or stay home and take care of a house and family.  Although the actual sample size was not reported, assume it was 900.  If you wish to be 95% confident and you wish to be conservative, what should you state as the margin of error for this poll?  Would it change in this case, if you were not conservative? Justify your answers.


200. We want to estimate the proportion of those who believe that the extended use of drugs weakens self-discipline.  We want an error of no more than 0.02 and a confidence level of 95%.  How large should the sample be?  Be conservative.

201. A random sample of 50 women over the age of 20 was taken from the employees of a large shopping center.  Fifteen had children.  Find the 90% confidence interval estimate for the true proportion of working women who have children. 

202. You suspect that a certain gambler's coin is biased in favor of heads, but the gambler claims it is fair.  The coin is tossed 36 times, and you observe 9 heads.  At the 0.05 level, does this show sufficient evidence to conclude the coin is biased in favor of tails?

203. We want to estimate, with a maximum error of 5%, the true proportion of all people who believe in life on other planets, and we want 99% confidence in our results.  Also, we assume we have no prior information suggesting a possible value of p.  What sample size is appropriate?

204. A test in extra-sensory perception is given to a large population of subjects and the population mean and standard deviation are computed to be 48 and 8, respectively.  Assume that the test scores are not approximately normally distributed.  If a random sample of 40 is selected, find the probability that the mean of the sample group is more than 50.

205.  A distribution of the means of all possible samples of size 100 is formed.  If the parent population has a mean  = 4.2 and a standard deviation  = 1.7, what is the value of the standard deviation of the sampling distribution of the sample means?

206. The heights of kindergarten children are known to be approximately normally distributed with   = 39 and  = 2.

a)  If an individual kindergarten child is selected at random, what is the probability that he or she has a height between 38 and 40 inches?

b)   A random sample of 30 of these children is found.  What is the probability that the sample mean is between 38 and 40 inches?

207. The following is a quote from the Gallup Poll website.
“The results below are based on telephone interviews with a randomly selected national sample of 1,001 adults, 18 years and older, conducted November 11-14, 2002. For results based on this sample, one can say with 95 percent confidence that the maximum error attributable to sampling and other random effects is plus or minus 3 percentage points. In addition to sampling error, question wording and practical difficulties in conducting surveys can introduce error or bias into the findings of public opinion polls.

How would you describe your own personal weight situation right now -- very overweight, somewhat overweight, about right, somewhat underweight, or very underweight?”

There were 180 of the adults who declared themselves as “about right”.  Given this information, can you tell whether they used the conservative or non-conservative method to come up with their margin of error of “plus or minus 3 percentage points”?    YES     NO
If YES, tell which method they used and justify your answer.   Also, give the margin of error they would have reported if they had used the other method.
If NO, explain why not.
208. A large shipment of produce contains Macintosh and Red Delicious apples. To determine whether there is a difference between the percentages of nonmarketable fruit for the two varieties, random samples of 800 Macintosh apples and 800 Red Delicious apples were independently selected and the number of each type were counted. It was found that 33 Macintosh and 58 Red Delicious apples from these samples were nonmarketable. Do these data provide sufficient evidence to indicate a difference between the percentages of nonmarketable Macintosh and Red Delicious apples in the entire shipment? Test at = .10.

209. A sample of 200 New York State voters included 88 Republicans, while a sample of 300 California voters produced 143 Republicans.  At the = 0.05 significance level, test the claim that there is a difference between the proportions of New York State Republicans and California Republicans.

210. A woman who smokes during pregnancy increases health risks to the infant. ("Understanding the Intentions of Pregnant Nullipara to Not Smoke Cigarettes after Childbirth," J. of Drug Educ. (1988): 115-120).  Suppose that a sample of 300 pregnant women who smoked prior to pregnancy contained 51 who quit smoking during pregnancy.  (This is consistent with summary data given in the paper.)  Does this data support the theory that fewer than 25% of female smokers quit smoking during pregnancy?  Use  = .01

211. Steroid use among athletes is currently a controversial issue.  The paper  "Anabolic Steroid Use among 1010 College Men" (The Physician and Sports Medicine (1988): 75-79) reported that 17 of 1010 college men surveyed used steroids.  Assuming the 1010 men surveyed were selected randomly, the sampling error (margin of error) should be reported as plus or minus ________.  Fill in the blank, assuming that  = .05.   Be conservative.

212. Retailers report that the use of cents-off coupons is increasing.  The Scripps Howard News Service (July 9,1991) reported the proportion of all households that use coupons as .77.  Suppose that this estimate was based on a random sample of 800 households.  What is the size of the possible sampling error, if we use 
213. A member of the GRCC women’s team made 71 out of 100 free throws in a recent fundraiser.  Give a 95% confidence interval for the true proportion of free throws she makes.  Also comment on the assumptions in doing this problem.
214. A poll conducted of 1024 Washington residents found that a certain proposition was favored by 46% of them.  What is the margin of error (sampling error) for this poll, at the .05 significance level?

215. The 1991 publication of the book Final Exit, which includes chapters on doctor-assisted suicide, caused a great deal of controversy in the medical community.  The Society for the Right to Die and the American Medical Association quoted very different figures regarding the proportion of primary-care physicians who have participated in some form of doctor-assisted suicide for terminally ill patients (USA Today, July 1991).  Suppose that a survey of physicians is to be designed in order to estimate this proportion to within .05 with 95% confidence.  How many primary-care physicians should be included in a random sample?  Use a conservative approach.

216. Occasionally, warning flares of the type contained in most automobile emergency kits fail to ignite.  A consumer advocacy group is to investigate a claim against a manufacturer of flares brought by a person who claims that the percentage of defective is much higher than the value of 10% claimed by the manufacturer.  A large number of flares will be tested and the results used to test the claim.  If there is evidence to support the claims, charges of false advertising will be filed against the manufacturer.
a.   What hypotheses should be used.
b.   In this context, describe type I and II errors, and discuss the consequences of each.

217. The article "Statistical Evidence of Discrimination" (J. of Amer. Stat. Assoc. (1982):773-783) discussed the court case Swain v. Alabama (1965) in which it was alleged that there was discrimination against African Americans in grand jury selection.  Census data suggested that 25% of those eligible for grand jury service were African American, yet a random sample of 1050 individuals called to appear for possible duty yielded only 177 African Americans.  Using a level .01 test, does this data support a conclusion of discrimination?  (It would be considered discrimination if the proportion of African Americans chosen is less than the percentage of  eligible people who are African American.)   

218. The Associated Press (June 8,1991) reported the results of surveys conducted in 1970 and 1990.  In each survey, women in their early 30s were asked whether they had ever been married.  In the 1970 survey, 6% of those surveyed responded that they had never married, whereas 16% of the respondents in the 1990 survey had never married.  The article didn’t give sample sizes, but suppose that each survey had included 200 women.  Would this data lead to the conclusion that the proportion of all women in their early 30s who had never married is higher in 1990 than it was in 1970?  Use a test with significance level .01.

219. Among teenagers, how common is driving under the influence of alcohol?  This question was examined in the paper “Predictors of Driving While Intoxicated Among Teenagers”  (J. of Drug Issues (1988) :367-384).  The accompanying data was compatible with summary statistics in the paper.  Is there significant evidence to conclude that the proportion of boys who have driven while intoxicated in the past year is greater than the corresponding proportion of girls?  Reach a conclusion at the .01 significance level.
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220. A Gallup Poll released on October 13, 2000 found that 494 of the 1052 U.S. adults surveyed classified themselves as "very happy," when given the choices of "very happy," "fairly happy," or "not too happy."  Suppose that a journalist who is a pessimist took advantage of this poll to write a headline titled "Poll finds that U.S. adults who are very happy are in the minority."  Do the necessary statistical steps to determine whether the headline is justified.  Make sure you are specific and explain your answer carefully. Use a significance level of .05.

221. Not paying off your credit card bill at the end of the month is one of the worst financial decisions you can make. A Gallup Poll based on telephone interviews with 1,003 national adults, aged 18+, was conducted April 8-11, 2002. The poll shows that only 41% of Americans who have credit cards say they always pay off the full amount of their credit card balances each month.  (That astounds me, but it was right there in their website.) What margin of error should have been reported for this poll? Gallup typically uses a significance level of .05.

222. In a survey of 240 students at the University of California, Davis (UCD), 20 said they were left-handed and 220 said they were right-handed.  Assume the students are representative of all students at the school.  Give a 99% confidence interval for the true proportion of UCD students who are left-handed.

Part VI (Chapters 23-25)

223. Livestock are given a special feed supplement to see if it will promote weight gain.  The researchers’ report that the 77 cows studied gained an average of 56 pounds, and that a 95% confidence interval for the mean weight gain this supplement produces has a margin of error of ±11 pounds.  Some students wrote the following conclusions.  Did anyone interpret the interval correctly?  Explain any misinterpretations.
(a) 95% of the cows studied gained between 45 and 67 pounds.

(b) We’re 95% sure that a cow fed this supplement will gain between 45 and 67 pounds.

(c) We’re 95% sure that the average weight gain among the cows in this study was between 45 and 67 pounds.

(d) The average weight gain of cows fed this supplement will be between 45 and 67 pounds 95% of the time.

(e) If this supplement is tested on another sample of cows, there is a 95% chance that their average weight gain will be between 45 and 67 pounds.

224.  In 1960, census results indicated that the age at which American men first married had a mean of 23.3 years.  It is widely suspected that young people today are waiting longer to get married.  We want to find out if the mean age of first marriage has increased during the past 40 years.  We plan to test our hypothesis by selecting a random sample of 40 men who married for the first time last year.  Do you think the necessary assumptions for inference are satisfied?  Explain. The men in our sample married at an average age of 24.2 years with a standard deviation of 5.3 years.  What’s the P-value for this result? What’s your conclusion?  Use a .05 level of significance.
225. Students investigating the packaging of potato chips purchased 6 bags of Lay’s Ruffles marked with a net weight of 28.3 grams.  They carefully weighed the contents of each bag, recording the following weights (in grams):  29.3, 28.2, 29.1, 28.7, 28.9, 28.5. Create a 95% confidence interval for the mean weight of such bags of chips. Explain in context what your interval means. Comment on the company’s stated net weight of 28.3 grams.
226. One of the important factors in auto safety is the weight of the vehicle.  Insurance companies are interested in knowing the average weight of cars currently licensed in the United States; they believe it is 3000 pounds.  To see if that estimate is correct, they checked a random sample of 91 cars.  For that group the mean weight was 2919 pounds, with a standard deviation of 531.5 pounds.  Is this strong evidence that the mean weight of all cars is not 3000 pounds?  Use a .01 level of significance. 
227. A manufacturer claims that a new design for a portable phone has increased the range to 150 feet, allowing many customers to use the phone throughout their homes and yards.  An independent testing laboratory found that a random sample of 44 of these phones worked over an average distance of 142 feet, with a standard deviation of 12 feet.  If there evidence that the manufacturer’s claim is false? Use a .05 level of significance.
228. Psychology experiments sometimes involve testing the ability of rats to navigate mazes.  The mazes are classified according to difficulty, as measured by the mean length of time it takes rats to find the food at the end.  One researcher needs a maze that will take rats an average of about one minute to solve.  He tests one maze on several rats, collecting this data:  38.4, 46.2, 62.5, 38.0, 62.8, 33.9, 50.4, 35.0, 52.8, 60.1, 55.1, 57.6, 55.5, 49.5, 40.9, 44.3, 47.9, 69.2, 46.2, 56.3.  Test the hypothesis that the mean completion time for this maze is 60 seconds.  What is your conclusion at a .05 level of significance?

229. The Core Plus Mathematics Project (CPMP) is an innovative approach to teaching Mathematics that engages students in group investigations and mathematical modeling.  After field tests in 36 high schools over a three-year period, researches compared the performances of CPMP students with those taught using a traditional curriculum.  In one test, students had to solve applied Algebra problems using calculators.  Scores for 320 CPMP students were compared with those of a control group of 273 students in a traditional Math program.  Computer software was used to create the following output for a confidence interval for the difference in mean scores.  (Journal for Research in Mathematics Education, 31, no. 3 [2000])

Conf  level:  95% 
Variable:  Mu(CPMP) – Mu(Ctrl)

Interval:  (5.573, 11.427)

a. What’s the margin of error for this confidence interval?

b. If we had created a 98% CI, would the margin of error be larger or smaller?

c. Explain what the calculated interval means in this context.

d. Does this result suggest that students who learn Mathematics with CPMP will have significantly higher mean scores in Algebra than those in traditional programs?  Explain.
230. The study of the new CPMP Mathematics methodology described above also tested students’ abilities to solve word problems.  This table shows how the CPMP and traditional groups performed.  What do you conclude?
	Math Program
	n
	Mean
	SD

	CPMP
	320
	57.4
	32.1

	Traditional
	273
	53.9
	28.5


231. The data below show the sugar content (as a percentage of weight) of several national brands of children’s and adults’ cereals.  Create and interpret a 95% confidence interval for the difference in mean sugar content.  Be sure to check the necessary assumptions and conditions. Use a .05 level of significance.

Children’s cereals:  40.3, 55, 45.7, 43.3, 50.3, 45.9, 53.5, 43, 44.2, 44, 47.4, 44, 33.6, 55.1, 48.8, 50.4, 37.8, 60.3, 46.6
Adults’ cereals:  20, 30.2, 2.2, 7.5, 4.4, 22.2, 16.6, 14.5, 21.4, 3.3, 6.6, 7.8, 10.6, 16.2, 14.5, 4.1, 15.8, 4.1, 2.4, 3.5, 8.5, 10, 1, 4.4, 1.3, 8.1, 4.7, 18.4
232. An educator believes that new reading activities for elementary school children will improve reading comprehension scores.  She randomly assigns third graders to an eight-week program in which some will use these activities and others will experience traditional teaching methods.  At the end of the experiment, both groups take a reading comprehension exam.  Their scores are shown in the back-to-back stem-and-leaf display.  Higher scores are better.  Do these results suggest that the new activities are better?  (Note: bigger numbers are better in this problem.) Test an appropriate hypothesis and state your conclusion. Use a .05 level of significance.

	New Activities
	
	Control

	
	1
	07

	4
	2
	068

	3
	3
	377

	96333
	4
	12222238

	9876432
	5
	355

	721
	6
	02

	1
	7
	

	
	8
	5


233. In an investigation of environmental causes of disease, data were collected on the annual mortality rate (deaths per 100,000) for males in 61 large towns in England and Wales.  In addition, the water hardness was recorded as the calcium concentration (parts per million, ppm) in the drinking water.  The data set also notes for each town whether it was south or north of Derby.  Is there a significant difference in mortality rates in the two regions?  Here are the summary statistics. Test appropriate hypotheses and state your conclusion.
	Summary of:
	mortality
	
	
	

	For categories in:
	Derby
	
	
	

	Group
	Count
	Mean
	Median
	StdDev

	North
	34
	1631.59
	1631
	138.470

	South
	27
	1388.85
	1369
	151.114


234. Having done poorly on their math final exams in June, six students repeat the course in summer school, then take another exam in August.  If we consider these students representative of all students who might attend this summer school in other years, do these results provide evidence that the program is worthwhile? Use a .05 level of significance.
	June
	54
	49
	68
	66
	62
	62

	Aug.
	50
	65
	74
	64
	68
	72


235. In a study described in the Journal of Applied Psychology, volunteers were randomly assigned to watch one of three programs, each containing the same nine commercials.  The researchers contacted the subjects 24 hours later, and asked them to recall the brands advertised.  Results are summarized below.

	
	Program Type

	
	Violent
	Sexual
	Neutral

	No. of subjects
	101
	106
	103

	No. of Brands recalled
	
	
	

	Mean
	3.02
	2.72
	4.65

	SD
	1.61
	1.85
	1.62


Is there a significant difference in viewers’ abilities to remember brands advertised in shows with violent vs. neutral content? Find a 95% confidence interval for the difference in mean number of brand names remembered between the groups watching shows with sexual content and those watching neutral shows.  Interpret your interval in this context.
	
	Summary of Time (min)

	Group
	Count
	Mean
	StdDev

	F
	22
	1271.59
	261.11

	M
	20
	1196.75
	304.369


236. Between 1954 and 2003, swimmers have crossed Lake Ontario 43 times.  Both women and men have made the crossing.  Omitted from the summary below is a crossing by Vikki Kieth, who swam a round trip – North to South to North – in 3390 minutes): How much difference is there between the mean amount of time (in minutes) it would take female and male swimmers to swim the lake?  Construct and interpret a 95% confidence interval for the difference between female and male crossing times.
237. Does it matter what kind of tee a golfer places the ball on?  The company that manufactures “Stinger” tees claims that the thinner shaft and smaller head will lessen resistance and drag, reducing spin and allowing the ball to travel further.  In August 2003, Golf Laboratories, Inc., compared the distance traveled by golf balls hit off regular wooden tees to those hit off Stinger tees.  All the balls were struck by the same golf club using a robotic device set to swing the club head at approximately 95 miles per hour.  Summary statistics from the test are shown in the table.  Assume that 6 balls were hit off each tee and that the data were suitable for inference. Is there evidence at the .05 level that balls hit off the Stinger tees would have longer total distances?  A higher initial velocity?
	
	
	Total Distance (yards)
	Ball Velocity (mph)

	Regular

tee
	Avg.

SD
	227.17

2.14
	127.00

0.89

	Stinger

tee
	Avg.

SD
	241.00

2.76
	128.83

0.41


238. Can a food additive increase egg production?  Agricultural researchers want to design an experiment to find out.  They have 100 hens available.  They have two kinds of feed – the regular feed and the new feed with the additive.  They plan to run their experiment for a month, recording the number of eggs each hen produces.
Design an experiment that will require a two-sample t procedure to analyze the results.
Design an experiment that will require a matched-pairs t procedure to analyze the results.
Which experiment would you consider the stronger design?  Why?
239. Many people believe that students gain weight as freshmen.  Suppose we plan to conduct a study to see if this is true. Describe a study design that would require a matched-pairs t procedure to analyze the results. Describe a study design that would require a two-sample t procedure to analyze the results.
240. A company institutes an exercise break for its workers to see if this will improve job satisfaction, as measured by a questionnaire that assesses workers’ satisfaction.  Scores for 10 randomly selected workers before and after the implementation of the exercise program are shown in the table Identify the procedure you would use to assess the effectiveness of the exercise program, and check to see if the conditions allow use of that procedure.

Test an appropriate hypothesis and state your conclusion.

	Worker
	Job Satisfaction Index

	Number
	Before
	After

	1
	34
	33

	2
	28
	36

	3
	29
	50

	4
	45
	41

	5
	26
	37

	6
	27
	41

	7
	24
	39

	8
	15
	21

	9
	15
	20

	10
	27
	37


241. Many drivers of cars that can run on regular gas actually buy premium in the belief that they will get better gas mileage.  To test that belief, we use 10 cars in a company fleet in which all the cars run on regular gas.  Each car is filled first with either regular or premium gasoline, decided by a coin toss, and the mileage for that tankful recorded.  Then the mileage is recorded again for the same cars for a tankful of the other kind of gasoline.  We don’t let the drivers know about this experiment. Is there evidence at the .05 level that cars get significantly better fuel economy with premium gasoline? How big might that difference be?  Check a 90% confidence interval. Even if the difference is significant, why might the company choose to stick with regular gasoline? Here are the results in miles per gallon:

	Car #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Regular
	16
	20
	21
	22
	23
	22
	27
	25
	27
	28

	Premium
	19
	22
	24
	24
	25
	25
	26
	26
	28
	32


242. How much more do public colleges and university charge out-of-state students for tuition per semester?  A random sample of 19 public colleges and universities listed in the Information Please Almanac found the following data.  Tuition figures per semester are rounded to the nearest hundred dollars. Create a 90% confidence interval for the mean difference in cost.  Be sure to justify the procedure you use. A national magazine claims that public institutions charge state residents an average of $4000 less for tuition each semester.  What does your confidence interval indicate about the validity of this assertion?
	Institution
	Resident
	Nonresident

	U Akron (OH)
	3200
	7900

	Athens State (GA)
	3800
	7500

	Ball State (IN)
	3000
	7800

	Bloomsburg U (PA)
	3700
	8500

	UC Irvine (CA)
	4300
	12000

	Central State (OH)
	2900
	6400

	Clarion U (PA)
	3900
	8600

	Dakota State
	2500
	4600

	Fairmont State (WV)
	1800
	4500

	Johnson State (VT)
	4000
	8600

	Lock Haven U (PA)
	7400
	12100

	New College of S. Fla
	2000
	7900

	Oakland U (MI)
	3100
	8700

	U Pittsburgh
	5400
	11200

	Savannah State (GA)
	2000
	5200

	SW Louisiana
	1900
	4900

	W Liberty State (WV)
	1900
	4500

	W Texas State
	1600
	6000

	Worcester State (MA)
	2700
	6200


243. A student is asked to interpret the statement that “a 99% confidence interval for the mean length goes from 10 inches to 14 inches.”  What is an appropriate interpretation?

a. There is a 99% chance that the true mean is between 10 inches and 14 inches.

b. There is a 99% chance that the sample mean is between 10 inches and 14 inches.

c. If random sampling is repeated, 99% of the samples will have a mean between 10 inches and 14 inches.

d. If random sampling is repeated, 99% of the confidence intervals created will capture the true mean.  We don’t know about this particular interval from 10 inches and 14 inches.

e. 99% of all the lengths are between 10 inches and 14 inches.

244. A student is asked to interpret the statement that “a 95% confidence interval for the mean goes from 8 to 12.”.  He concludes, “If a random sample is taken, 95% of the time the sample mean will be in the range 8 to 12.”  Do you agree with his interpretation?  Explain

245. You are interested in purchasing a new hybrid automobile.  Before you decide whether or not to buy this model, you desire an estimate of the mean highway mileage obtained by the car. Information pertaining to highway mileages for 35 randomly selected hybrid models tested by the EPA finds that the mean is 39.1 miles per gallon with a standard deviation of 1.6 miles per gallon. Construct a 95% confidence interval for the mean highway mileage obtained by all cars of this hybrid model.

246. When reading an article in a journal in your field, you come across a hypothesis test that has as its alternate hypothesis Ha :  1 > 2.  The article says that an F-test is being used rather than a z-test to try to show that population 1 has greater standard deviation than population 2.  You haven't heard of the F-test because your statistics instructor chose not to do it.   However, the article goes on to say that  = .05 and the P-value in this case turned out to be .0029.  Do you conclude that    1 > 2  or do you not? Explain your answer.

247. A coin collector claims his collection is worth more than $15,000.  A buyer thinks that they are not worth more than that.  He sets up a hypothesis test with the proper null and alternate hypotheses.  Fifty coin dealers are asked independently to estimate the value of the coin collection.  The hypothesis test that followed ended with a decision of "fail to reject Ho".  Which of the following statements accurately states the conclusion we would make, if we want to minimize Type I error and eliminate Type II error?

1) The collector is right, the coins are worth $15,000.

2) The collector is right, the coins are worth more than $15,000.

3) The collector is wrong, the coins are worth less than $15,000.

4) The collector is wrong, the coins are worth more than $15,000.

5) We find no evidence that the collector is right, but we do not decide that he is wrong.

248. In an article from Physical Therapy handed in to me by a student, a study was done to test the null hypothesis that there was no difference between the 3 means in a reactive hyperemia test.  (Don't ask me-- I don't know either!) The alternate hypothesis is that there is a difference between the 3 means.  (The means have to do with maximal forearm blood flow at different times during a lower-body suction protocol, although that isn't crucial to the problem.)  The tests used are not ones we have done in class, but the P-value was reported to be "P<.05".  What specific conclusion was reached about the 3 means?  (You may presume they are using  = .05.)

249. Many of those who watch television think that far too much time is devoted to commercials.  People involved in various aspects of television advertising obviously have a different perspective.  The paper "The Impact of Infomercials: Perspectives of Advertisers and Advertising Agencies" (J. of Ad. Research (1983) :25-32) reported on a survey of n = 62 such individuals.  Each person was asked what he or she believed to be the optimum amount of allocated time per hour for commercials during prime time.  The resulting sample mean was 8.20 min. with a standard deviation of 4.5 min..  Compute and interpret a 99% confidence interval for the true average allocation of time believed optimal for the population of all individuals involved in television advertising

250. An automobile manufacturer recommends that any purchaser of one of its new cars bring it in to a dealer for a 3000-mi checkup.  The company wishes to know whether the true average mileage at this initial service differs from 3000.  A random sample of 50 recent purchasers resulted in a sample average mileage of 3208 mi. and a sample standard deviation of  273 mi.  Does the data suggest that the true average mileage for this checkup is something other than the value recommended by the company?  State and test the relevant hypotheses, using a level of significance of .01.

251. A city builds a new public parking garage in the central business district, hoping to lure more shoppers downtown.  They plan to pay for the structure by collecting parking fees.  During a two month period (44 workdays), daily fees collected had a mean of $1026 and a standard deviation is $15. a) Give a 95% confidence interval for the mean daily income this parking garage will generate.  b) Assuming the information from part a) is correct, give an interval for how many workdays might be expected to be needed to pay off the $1.2 million building, assuming the fees follow the same pattern.

252. (Adapted from The Wall Street Journal, “AIDS Medicine Will Cost Less in Poor Nations”, June 23,1998)  In an attempt to get AIDS drugs to thousands of HIV-infected people in Africa, Asia, and South America, several major pharmaceutical companies are slashing their prices, in some cases by 50% to 75%.  The manager of a medical center working under the United Nations’ AIDS program is interested in the average cost of widely used anti-HIV drugs in the South African region.  The manager believes that the cost is not $280 per month.  Assume that the costs of these anti-HIV drugs are approximately normally distributed.  Use a significance level of .05 to decide whether you believe the manager, if a random sample of 50 of those drugs sold in South Africa finds a mean cost of $268 and a  standard deviation of $100.  

253. The life span of an electronic chip used in a high-powered microcomputer is estimated to be 625 hours by taking the mean of the life spans of a random sample of 40 chips, which also had a standard deviation of 20 hours.  The life of an electronic chip is considered to be normally distributed.  The chips have been claimed by the manufacturer to last at least 630 hours.  Does the sample data provide enough evidence to say the manufacturer is wrong? Use a significance level of .05.

254. Find the standard error of the mean if a sample of size 36 is taken and a standard deviation f 16 is found.

255. Which of the following is an example of a matched pairs design?

a . A teacher compares the pre-test and post-test scores of students.

b.  A teacher compares the scores of students using a computer-based method of 
instruction with the scores 
of other students using a traditional method of instruction.

c.  A teacher compares the scores of students in her class on a standardized test with the national average 

score.

d.  A teacher calculates the average of scores of students on a pair of tests and wishes to see if this average          is larger than 80%.

256. Suppose that a significance test is such that the P-value does not change very much when the assumptions of the procedures are violated. What is such a test called?

a.  a t test
b.  a powerful test

c.  highly significant
d.  robust

257. Against which assumption is the t-test more robust:

a.  The assumption of the normality of the population.

b.  The assumption the data was collected as a simple random sample.


258. The following situations require inference about a mean or means.  Identify each as (1) single sample, (2) matched pairs, or (3) two samples.
a)  An education researcher wants to learn whether it is more effective to put questions before or after introducing a new concept in an elementary school mathematics text.  He prepares two text segments that teach the concept, one with motivating questions before and the other with review questions after.  He uses each text segment to teach a separate group of children.  The researcher compares the scores of the groups on a test over the material.  

(1) single sample        (2) matched pairs        (3) two independent samples

b) Another researcher approaches the same issue differently.  She prepares text segments on two unrelated topics.  Each segment comes in two versions, one with questions before and the other with questions after.  The subjects are a single group of children.  Each child studies both topics, one (chosen at random) with questions before and the other with questions after.  The researcher compares test scores for each child on the two topics to see which topic he or she learned better.

(1) single sample        (2) matched pairs        (3) two independent samples

259. Much concern has been expressed in recent years regarding the practice of using nitrates as meat preservatives.  In one study involving possible effects of these chemicals, bacteria cultures were grown in a medium containing nitrates.  The rate of uptake of radio-labeled amino acid was then determined for each one, yielding the accompanying observations.


6871
9632
6866
9094
5849
8957
7978
7468
7064
7494
7883
8178
7523
8724

Suppose it is known that true average uptake for cultures without nitrates is 8000.  Does the data suggest that the addition of nitrates results in a decrease in true average uptake?  Test the appropriate hypotheses using a significance level of .05.

260. Physical fitness is related to personality characteristics.  In one study of this relationship, middle-aged college faculty who had volunteered for a fitness program were divided into low-fitness and high-fitness groups based on a physical examination.  The subjects then took the Cattell Sixteen Personality Factor Questionnaire.  The data for the "ego strength" personality factor are below.  Is the difference between the two groups in mean ego strength significant at the 5% level?  Assume that the data represents a random sample.

Group

Fitness

n

[image: image33.wmf]y


  s

    1

  Low

14
4.64
.69

    2

  High

14
6.43
.43


261. What criteria does one use to conclude that t is the appropriate statistic to be used when making inferences involving a single population?

262. A doctor wishes to determine which of two diets is more effective in reducing weight.  A sample of 20 obese adults who are interested in losing weight is randomly divided into groups of 10.  After 6 weeks, the weight loss of each participant was recorded.  Do the data justify the conclusion that the mean weight loss on diet 2 was greater than the mean weight loss on diet 1, at the 0.05 level of significance?



Diet 1

Diet 2


5

5


14

21


7

16


9

23


11

4


7

16


13

13


14

19


12

9


8

21

263. 
To cut the standard error of the mean in half, the sample size must be increased by a factor of __________.


264. To protect U.S. steel producers against competition from low-priced foreign imports, the government has adopted a trigger price mechanism. If steel imports enter this country at less than the minimum or trigger price (based on the cost of production in Japan, which has the world's most efficient steel factories), an investigation into the illegal dumping of cheap steel in the U.S. by foreign countries is launched. Last year, the average trigger price was set at $358.31 per ton. This year, a random sample of n = 40 days was selected, and the trigger price on each of the days was recorded. The mean was found to be $390.88 and the standard deviation is found to be $106.19. Does the sample evidence indicate that the mean trigger price during this year differs significantly from $358.31? Use a significance level of = .10.

265. The following data were obtained in an experiment designed to check whether there is a systematic difference in the weights (in grams) of 6 rocks weighed on two different scales:




Scale I

Scale II

Specimen 1

12.13

12.17

Specimen 2

17.56

17.61

Specimen 3

9.33

9.35

Specimen 4

11.40

11.42

Specimen 5

28.62

28.61

Specimen 6

10.25

10.27

Use = 0.05 to test whether the difference between the means of the weights obtained with the two scales is significant.

266. Since certain preservatives may have an effect on the nutritional quality of the food into which they are introduced, food packaging plants must continually test their products. A preliminary experiment to determine the nutritional effect of a certain preservative used 24 guinea pigs. The guinea pigs were randomly split into two equal groups so that 12 guinea pigs received a diet without the preservative and 12 were fed a diet with the preservative. It was found that the mean weight gain and standard deviation were 6.8 grams and 1.5 grams without the preservative and 5.3 and .9 grams with the preservative. Test whether guinea pigs on a diet with this preservative gain less weight, on the average, than those on a diet without this preservative do. Use a significance level of  = .05.

267. The mean and standard deviation of the percent body fat measurements on 14 elite women volleyball players, members of the Women's University World Games Team, were 17.9 and 3.6 percent, respectively (J. Puhl, Research Quarterly for Exercise and Sport  53, no. 3 [1982]).  Suppose that these 14 women can be viewed as a random sample selected from among all elite women volleyball players.  Is there enough evidence at  = .05 to say that elite volleyball players have mean fat level less than 20 percent?

268. Industrial wastes and sewage dumped into our rivers and streams absorb oxygen and thereby reduce the amount of dissolved oxygen available for fish and other forms of aquatic life.  One state agency requires oxygen content be sufficient to support aquatic life.  Six water specimens taken from a river at a specific location during the low-water season (July) gave readings of 4.9, 5.1, 4.9, 5.0, 5.0, and 4.7 parts per million of dissolved oxygen.  Do the data provide sufficient evidence to indicate that the mean dissolved oxygen content is less than 5 parts per million?  Test using  = .05.

269. The Associated Press reported on the spending patterns of single Americans (San Luis Obispo Telegram-Tribune), April 12, 1988).  The mean amount of money spent each year on clothing was $657 for women and $735 for men.  Suppose that these means had been computed based on information obtained from independently chosen random samples of 500 women and 300 men, and that the two sample standard deviations were $260 (for women) and $320 (for men).  Is there sufficient evidence to conclude that the average amount of money spent on clothes differs for single men and women? Test the appropriate hypotheses using a significance level of .01.

270. The paper "The Relationship of Task and Ego Orientation to Sportsmanship Attitudes and the Perceived Legitimacy of Injurious Acts" (Research  Quarterly For Exercise and Sport(1991):79-87) examined the extent of approval of unsporting play and cheating.  High school basketball players completed a questionnaire that was used to arrive at an approval score, with higher scores indicating greater approval.  A sample of 56 male players resulted in a mean approval rating for unsportsmanlike play of 2.76 whereas the mean for a sample of 67 female players was 2.02.  Suppose that the two sample standard deviations were .44 for males and .41 for females.  Is it reasonable to conclude that the mean approval rating is higher for male players than for female players?  Use a significance level of .05.

271. The Environmental Protection Agency sets limits on the maximum allowable concentration of certain chemicals in drinking water.  For the substance PCB, the limit has been set at 5 ppm (parts per million).  A random sample of 36 water specimens from the same well results in a sample mean PCB concentration of 4.82 ppm and sample standard deviation of .6 ppm.

a) Is there sufficient evidence to substantiate the claim that the well water is safe?  Use a .01 level of significance.

b) Would you recommend using a significance level greater than .01?  Why or why not?

272. The paper "Orchard Floor Management Utilizing Soil-Applied Coal Dust for Frost Protection" (Agric. and Forest Meteorology (1988):71-82) reported the following values for soil heat flux of eight plots covered with coal dust.

34.7    35.4    34.7    37.7    32.5    28.0    18.4    24.9    The mean soil heat flux for plots covered only with grass is known to be 29.0.  Assuming that the heat flux distribution is approximately Normal, does the data suggest that the coal dust is effective in increasing the mean heat flux over that for grass?  Test the appropriate hypotheses using a .05 significance level.

273. Each plant in a sample of 79 soybean plants grown in a particular soil type was analyzed to determine an iron-deficiency score ("Evaluation of Soybean Genotypes for Iron-Deficiency Chlorosis in Potted Calcareous Soil," Crop Sci.(1987) :953-957).  The resulting sample mean and standard deviation were 4.2 and .6, respectively.  Is there sufficient evidence to indicate that the iron-deficiency score for all soybean plants grown in this soil type exceeds 4.0? Use  = .01

274. A diet developer claims strict adherence to her diet will reduce weight. Five people are carefully tested and the following results are compiled. At  = .05, should we accept the claim?

Person

Before

After

1

175

170

2

168

169

3

140

133

4

130

132

5

150

143

275. An eating attitudes test (EAT) was administered both to a sample of female models and to a control group of females, resulting in the accompanying summary data (“Gender Differences in Eating Attitudes, Body Concept, and Self-Esteem Among Models,” Sex Roles (1992) :413-437).


Group

Sample size

Sample mean

Sample SD

Models

        30


        8.63                                    7.1

Controls

        30


      10.97

        8.9


Test whether the true  EAT scores for models are different than for the control group. Use ( =.01.

276. Various measures of flexibility were examined in the paper “On the Generality of the ‘Sit and Reach’ Test:  An Analysis of Flexibility Data for an Aging Population”  (Research Quarterly for Exercise and Sport (1990) :326-330)  Shoulder extension was measured for 41 women and 39 men ages 45-75 years.  For the men, the mean shoulder extension was 12.0 degrees and the standard deviation was 4.9 degrees.  For the women the mean and standard deviation were 10.3 and 3.7 degrees, respectively.  Is there evidence that the mean shoulder extension for 45- to 75-year-old males differs from that for females? Test the hypotheses using ( = .01.

277. (Adapted from The Wall Street Journal, “Zoltek Touts Potential for Carbon Fiber…,” June 12, 1998, p. B11)  The Hungarian-born executive Zsolt Rummy, chairman of Zoltek company, claims that his company is the world’s largest producer of carbon fiber, the strong yet lightweight material used in everything from aircraft to golf clubs.  To maintain profitability, the cost of producing carbon fiber is very important. Zoltek has production lines in both Texas and Hungary.  A financial analyst interested in the earnings of the company wants to test whether the cost of producing a pound of carbon differs from last year’s average cost of $6 per pound. Twenty days are randomly selected from the first 6 months of the year, and the cost per pound of carbon is recorded.  The data is presented below.  Using a .05 significance level, what conclusion can the financial analyst make? Assume that the distribution of the cost per pound of carbon can be approximated by a Normal distribution.

6.3
6.8
7.5
6.0
5.3
6.2
5.4
7.3
6.1
6.4

6.1
6.5
5.7
6.3
7.2
6.9
6.2
7.0
5.9
6.1

278. Financial analysts have spent endless hours debating the pros and cons of leveraged buyouts (LBOs), in which a substantial level of debt is assumed to purchase a company.  The paper “Financial Characteristics of Leveraged Buyouts” (J. of Business Research (1992) :241-252) reported on a study involving a sample of LBO and non-LBO companies.  The accompanying data refers to a particular measure of liquidity, the ratio of cash and marketable securities to current liabilities (CMCL).

Type of company

Sample size

Sample mean

Sample SD

Non-LBO

      
        297


      .4394

     .7703

LBO


        45


      .1891

     .2978

Calculate a 90% confidence interval for the difference between true average CMCL for non-LBOs and true average CMCL for LBOs, and interpret the interval.

Part VII (Chapter 26)

279. After getting trounced by your little brother in a children’s game, you suspect the die he gave you to roll may be unfair.  To check, you roll it 60 times, recording the number of times each face appears.  Do these results cast doubt on the die’s fairness?

a. If the die is fair, how many times would you expect each face to show?

b. To see if these results are unusual, will you test goodness-of-fit, homogeneity, or independence?

c. State your hypotheses.

d. Check the conditions.

e. How many degrees of freedom are there?

f. Find x2 and the P-value.

g. State your conclusion.

	Face
	Count

	1
	11

	2
	7

	3
	9

	4
	15

	5
	12

	6
	6


280. Here is a table showing who survived the sinking of the Titanic based on whether they were crew members, or passengers booked in first-, second-, or third-class staterooms:

	
	Crew
	First
	Second
	Third
	Total

	Alive
	212
	202
	118
	178
	710

	Dead
	673
	123
	167
	528
	1491

	Total
	885
	325
	285
	706
	2201


i) If someone’s chances of surviving were the same regardless of their status on the ship, how many members of the crew would you expect to have lived?

ii) State the null and alternative hypotheses we would test here.

iii) Give the degrees of freedom for the test.

iv) The chi-square value for the table is 187.8, and the corresponding P-value is barely greater than 0.  State your conclusions about the hypotheses.

281. The table below shows the rank attained by male and female officers in the New York City Police Department.  Do these data indicate that men and women are equitably represented at all levels of the department? To see if there is evidence of differences in ranks attained by males and females, will you test goodness-of-fit, homogeneity, or independence? State your conclusion.

	
	Male
	Female

	Officer
	21,900
	4,281

	Detective
	4,058
	806

	Sergeant
	3,898
	415

	Lieutenant
	1,333
	89

	Captain
	359
	12

	Higher ranks
	218
	10


282. A 1992 poll conducted by the University of Montana classified respondents by gender and political party, as shown in the table.  We wonder if there is evidence of an association between gender and party affiliation.  Test this using a .05 level of significance.

	
	Democrat
	Republican
	Independent

	Male
	36
	45
	24

	Female
	48
	33
	16


283. Medical researchers followed 6272 Swedish men for 30 years to see if there was any association between the amount of fish in their diet and prostate cancer.  (“Fatty Fish Consumption and Risk of Prostate Cancer,” Lancet [June 2001])

	
	Total
	Prostate

	Fish Consumption
	Subjects
	Cancers

	Never/seldom
	124
	14

	Small part of diet
	2621
	201

	Moderate part
	2978
	209

	Large part
	549
	42


a. Is this a survey, a retrospective study, a prospective study, or an experiment?  Explain.

b. Is this a test of homogeneity or independence?

c. Do you see evidence of an association between the amount of fish in a man’s diet and his risk of developing prostate cancer?

d. Does this study prove that eating fish does not prevent prostate cancer?  Explain.

A study by the university if Texas Southwestern Medical Center examined 626 people to see if there was a relationship between tattoo status (tattoo from commercial parlor, tattoo done elsewhere, or no tattoo) and Hepatitis C status (whether or not you have Hepatitis C).  The data is given in the following table:

	
	Tattoo done in a commercial parlor
	Tattoo done elsewhere
	No Tattoo
	 Total   

	Has Hepatitis C


	17
	8
	18
	

	No Hepatitis C


	35
	53
	495
	

	Total


	
	
	
	


284. a. How many degrees of freedom are there for the appropriate test of independence in this situation?
b. Does it appear that having hepatitis C is independent of your tattoo status?  Give an appropriate test to help with your answer.  Use a significance level of .05.  Be sure to give the degrees of freedom and the expected cell frequencies.
       
     Transportation Mode

	
	Car
	Bus
	Train
	Total

	Management
	26
	20
	44
	90

	Labor
	56
	106
	168
	

	Total
	82
	126
	212
	420


        Job Class

285. a.  The table above shows how a company’s employees commute to work. Give the name of an appropriate display of the commuting data in the situation  above that would help show whether or not there is an association between job class and mode of transportation.
b.  Do Job classification and mode of transportation appear to be independent?  Give an appropriate test done at the .05 level of significance.  Be sure to give the degrees of freedom and the expected cell frequencies.
286. The formula for a 
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287. How many degrees of freedom would there be in a test of independence between one categorical variable with three categories and another categorical variable with four categories?

288. To appropriately use a test whether one categorical variable is independent of a second categorical variable, you make sure that all of the ______________ cell frequencies are at least ___________.  (Fill in the blanks.)
289. A random sample of 710 adults who work on production lines were asked how much time they spent working overtime last week.  Their responses are shown in the table below.  At the 0.05 level of significance, does this sample show sufficient evidence to reject the claim that, for adults, there is a relationship between a person’s sex and the amount of overtime worked? Be sure to give the degrees of freedom and the expected cell frequencies.






Sex of Respondent


Amount of time


Female

Male


under 10 hours


110

100


10 to 20 hours


110

140


over 20 hours


120

130

290. In a shop study, data was collected to see whether the proportion of defective parts produced by workers was the same for all shifts.  Does the following table give evidence of this at the .05 level? Be sure to give the degrees of freedom and the expected cell frequencies.





Day

Evening


Night

No. of Defectives


45

55


70

No. of Good Parts

905

890


870

291. In the past few years, many U.S. farmers have gone on strike to protest that the current prices of farm products, chiefly grains, are less than the cost of production. A common, though controversial goal of many of the strikes is to induce farmers to reduce production, thereby reducing surpluses and boosting prices.  Suppose that a survey of 100 randomly selected U.S. farmers was conducted to determine whether a relationship exists between a farmer's decision to participate in a strike and the farmer's opinion concerning the necessity for a 50% cutback in production.  Use the survey results to determine if the distributions of percentages of responses corresponding to farmers' opinions about the production cutbacks are different for those farmers who participate and those who do not participate in the strike.  Test at significance level  = .05. Be sure to give the degrees of freedom and the expected cell frequencies.







Participation in Strike










Yes

No





Favor

20

8


50% Cutback

Undecided
37

2


in Production

Opposed

22

11


292. A random sample of 180 adults is classified according to the number of pounds of meat consumed per week and their heart condition.  Do these data constitute strong evidence of a relation between meat consumption and heart condition?  Use  = 0.01. Be sure to give the degrees of freedom and the expected cell frequencies.



MEAT CONSUMPTION



HEART CONDITION

LBS. PER WEEK

GOOD


FAIR


BAD


0-1



30


15


4

1-2



38


6


11

2-3



26


5


10

More than 3


6


12


17
A poll conducted about potential voters came up with the data in the following table. 

	
	Democrat
	Republican
	Independent
	 Total   

	Male


	40
	80
	30
	150

	Female


	90
	50
	20
	

	Total


	130
	
	
	310


293. Does it appear that political party affiliation is independent of gender?  Give an appropriate significance test using a significance level of .01. Be sure to give the degrees of freedom and the expected cell frequencies.
I hope you enjoyed it! 
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��������Cranksh.mtw: Xbarchart 'AtoBDist' 5;���������������������������������������������������������������������������������������������������������Z������ýY��Cranksh.mtw: Xbarchart 'AtoBDist' 5;��������������������������������������������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "disable input,no update interrupts,use window id=2176")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.667925,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.59997 -0.59997 0) (0.459977 -0.59997 0) (0.459977 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "symbol1" ())
	      (Segment "connect1" ())
	      (Segment "connect2" ())
	      (Segment "connect3" ())
	      (Segment "connect4" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.592836 -0.642217 0) (-0.567106 -0.642217 0)
			(-0.567106 -0.753214 0) (-0.592836 -0.753214 0)))
		      (Renumber (Text -0.592836 -0.725465 0 "0") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "0") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.394557 -0.642217 0) (-0.368827 -0.642217 0)
			(-0.368827 -0.753214 0) (-0.394557 -0.753214 0)))
		      (Renumber (Text -0.394557 -0.725465 0 "5") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "5") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.208795 -0.642217 0) (-0.15803 -0.642217 0) 
			(-0.15803 -0.753214 0) (-0.208795 -0.753214 0)))
		      (Renumber (Text -0.208795 -0.725465 0 "10") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "10") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.0105154 -0.642217 0) (0.0402496 -0.642217 0
			 ) (0.0402496 -0.753214 0) (-0.0105154 -0.753214 0)))
		      (Renumber (Text -0.0105154 -0.725465 0 "15") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "15") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((0.187764 -0.642217 0) (0.238529 -0.642217 0) (
			 0.238529 -0.753214 0) (0.187764 -0.753214 0)))
		      (Renumber (Text 0.187764 -0.725465 0 "20") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "20") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((0.386043 -0.642217 0) (0.436808 -0.642217 0) (
			 0.436808 -0.753214 0) (0.386043 -0.753214 0)))
		      (Renumber (Text 0.386043 -0.725465 0 "25") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "25") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.579971 -0.59997 0) (-0.579971 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.381692 -0.59997 0) (-0.381692 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.183412 -0.59997 0) (-0.183412 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.0148671 -0.59997 0) (0.0148671 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.213146 -0.59997 0) (0.213146 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.411426 -0.59997 0) (0.411426 
			     -0.639968 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.709605 -0.524472 0) (-0.669966 -0.524472 0)
			(-0.669966 -0.63547 0) (-0.709605 -0.63547 0)))
		      (Renumber (Text -0.709605 -0.60772 0 "-5") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-5") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.709605 -0.41097 0) (-0.669966 -0.41097 0) (
			 -0.669966 -0.521967 0) (-0.709605 -0.521967 0)))
		      (Renumber (Text -0.709605 -0.494218 0 "-4") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-4") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.709605 -0.297468 0) (-0.669966 -0.297468 0)
			(-0.669966 -0.408465 0) (-0.709605 -0.408465 0)))
		      (Renumber (Text -0.709605 -0.380716 0 "-3") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-3") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.709605 -0.183966 0) (-0.669966 -0.183966 0)
			(-0.669966 -0.294963 0) (-0.709605 -0.294963 0)))
		      (Renumber (Text -0.709605 -0.267214 0 "-2") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-2") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.709605 -0.0704636 0) (-0.669966 -0.0704636 
			 0) (-0.669966 -0.181461 0) (-0.709605 -0.181461 0)))
		      (Renumber (Text -0.709605 -0.153712 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.695697 0.0430386 0) (-0.669966 0.0430386 0)
			(-0.669966 -0.0679586 0) (-0.695697 -0.0679586 0)))
		      (Renumber (Text -0.695697 -0.0402093 0 "0") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "0") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.695697 0.156541 0) (-0.669966 0.156541 0) (
			 -0.669966 0.0455436 0) (-0.695697 0.0455436 0)))
		      (Renumber (Text -0.695697 0.0732929 0 "1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.695697 0.270043 0) (-0.669966 0.270043 0) (
			 -0.669966 0.159046 0) (-0.695697 0.159046 0)))
		      (Renumber (Text -0.695697 0.186795 0 "2") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "2") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.695697 0.383545 0) (-0.669966 0.383545 0) (
			 -0.669966 0.272548 0) (-0.695697 0.272548 0)))
		      (Renumber (Text -0.695697 0.300297 0 "3") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "3") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.695697 0.497047 0) (-0.669966 0.497047 0) (
			 -0.669966 0.38605 0) (-0.695697 0.38605 0)))
		      (Renumber (Text -0.695697 0.413799 0 "4") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "4") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.695697 0.61055 0) (-0.669966 0.61055 0) 
			 (-0.669966 0.499552 0) (-0.695697 0.499552 0)))
		      (Renumber (Text -0.695697 0.527302 0 "5") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "5") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.579971 0) (-0.639968 
			     -0.579971 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.466469 0) (-0.639968 
			     -0.466469 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.352967 0) (-0.639968 
			     -0.352967 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.239464 0) (-0.639968 
			     -0.239464 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.125962 0) (-0.639968 
			     -0.125962 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.01246 0) (-0.639968 
			     -0.01246 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.101042 0) (-0.639968 
			     0.101042 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.214544 0) (-0.639968 
			     0.214544 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.328047 0) (-0.639968 
			     0.328047 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.441549 0) (-0.639968 
			     0.441549 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.555051 0) (-0.639968 
			     0.555051 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04206 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.579971 -0.59997 0) (0.439978 
			   -0.59997 0)))))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=13")
		      (Polygon ((-0.265059 -0.748511 0) (0.125066 -0.748511 0) 
			(0.125066 -0.886831 0) (-0.265059 -0.886831 0)))
		      (Renumber (Text -0.265059 -0.852251 0 "Sample Number") 1 
		       "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Sample Number") 1 "L")))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04206 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Front ((Polyline ((-0.59997 -0.579971 0) (-0.59997 
			   0.579971 0)))))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=11")
		      (Polygon ((-0.832947 -0.270122 0) (-0.832947 0.254919 0) 
			(-0.729333 0.254919 0) (-0.729333 -0.270122 0)))
		      (Renumber (Text -0.755237 -0.270122 0 "Sample Mean") 1 "L
")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Sample Mean") 1 "L")))))))))))))
	    ))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.44 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.922193 0.35682 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.844437 -0.163374 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.76668 0.609889 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.688923 0.738579 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.611167 0.8578 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.53341 0.281302 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.455654 -0.181574 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.377897 0.159958 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.300141 -0.244302 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.222384 0.0187804 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.144627 -0.652906 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker -0.0668707 -0.0522211 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.0108859 0.37549 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.0886425 0.33539 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.166399 -0.251635 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.244156 0.315562 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.321912 -0.488251 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.399669 -0.624305 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.477426 -0.0135807 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.555182 4.1879e-3 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.632939 0.10738 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.710695 -0.0741646 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.788452 0.577638 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.866209 -0.415276 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Symbol "x")
		    (Marker 0.943965 0.0467054 0)))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((-0.922193 0.35682 0) (-0.844437 -0.163374
		       0) (-0.76668 0.609889 0) (-0.688923 0.738579 0) 
		       (-0.611167 0.8578 0) (-0.53341 0.281302 0) (-0.455654 
		       -0.181574 0) (-0.377897 0.159958 0) (-0.300141 -0.244302
		       0) (-0.222384 0.0187804 0) (-0.144627 -0.652906 0) 
		       (-0.0668707 -0.0522211 0) (0.0108859 0.37549 0) 
		       (0.0886425 0.33539 0) (0.166399 -0.251635 0) (0.244156 
		       0.315562 0) (0.321912 -0.488251 0) (0.399669 -0.624305 0
		       ) (0.477426 -0.0135807 0) (0.555182 4.1879e-3 0) 
		       (0.632939 0.10738 0) (0.710695 -0.0741646 0) (0.788452 
		       0.577638 0) (0.866209 -0.415276 0) (0.943965 0.0467054 0
		       )))))))))
	      (Segment "connect2" (
		(Color_By_Index "Face Contrast,Line,Edge" 3)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((-0.961072 -0.0214828 0) (0.982843 
		       -0.0214828 0)))))))))
	      (Segment "connect3" (
		(Color_By_Index "Face Contrast,Line,Edge" 2)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((-0.961072 0.811891 0) (0.982843 0.811891 
		       0)))))))))
	      (Segment "connect4" (
		(Color_By_Index "Face Contrast,Line,Edge" 2)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((-0.961072 -0.854856 0) (0.982843 
		       -0.854856 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.05048 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=24")
	      (Polygon ((-0.359179 0.841371 0) (0.359179 0.841371 0) (0.359179 
		 0.675728 0) (-0.359179 0.675728 0)))
	      (Renumber (Text -0.359179 0.717139 0 "X-bar Chart for AtoBDist") 
	       1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "X-bar Chart for AtoBDist") 1 "L")))))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Color_By_Index "Text" 1)
	      (Text_Alignment "v<")
	      (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
	      (User_Options "angle=0,polygon=3,linect=1,charct=8")
	      (Polygon ((0.482615 0.0222053 0) (0.678025 0.0222053 0) (0.678025
		 -0.0610426 0) (0.482615 -0.0610426 0)))
	      (Renumber (Text 0.482615 -0.047168 0 "CL=0.000") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "CL=0.000") 1 "L")))))))
	  (Segment "line1" (
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (Segment "" ())))
	  (Segment "line2" (
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (Segment "" ())))
	  (Segment "text3" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=9")
	      (Polygon ((0.489976 0.526395 0) (0.7438 0.526395 0) (0.7438 
		 0.443147 0) (0.489976 0.443147 0)))
	      (Renumber (Text 0.489976 0.457022 0 "UCL=4.259") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "UCL=4.259") 1 "L")))))))
	  (Segment "text4" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=10")
	      (Polygon ((0.489976 -0.440318 0) (0.771617 -0.440318 0) (0.771617
		 -0.523566 0) (0.489976 -0.523566 0)))
	      (Renumber (Text 0.489976 -0.509691 0 "LCL=-4.259") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "LCL=-4.259") 1 "L")))))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
L")))))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "disable input,subscreen=(-0.999875,0.340127,-0.999833,0.193
;; 502),no update interrupts,use window id=3052")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.667925,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -0.4 1)
    (Text_Alignment "^*")
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.699965 -0.299985 0) (0.699965 -0.299985 0) 
		 (0.699965 0.59997 0) (-0.699965 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "symbol1" ())
	      (Segment "connect1" ())
	      (Segment "connect2" ())
	      (Segment "connect3" ())
	      (Segment "connect4" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((0.66059 -0.339285 0) (0.699342 -0.339285 0) 
			 (0.699342 -0.46207 0) (0.66059 -0.46207 0)))
		      (Renumber (Text 0.66059 -0.431374 0 "20") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "20") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.0193762 -0.339285 0) (0.0193762 -0.339285 0
			 ) (0.0193762 -0.46207 0) (-0.0193762 -0.46207 0)))
		      (Renumber (Text -0.0193762 -0.431374 0 "10") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "10") 1 "L")))))
		    (Segment "" (
		      (Text_Alignment "^>")
		      (Segment "" (
			(Selectability "polygons=on!,text=off")
			(Visibility "polygons=off")
			(Text_Alignment "v<")
			(Text_Path 1 0 0)
			(User_Options "polygon=3,linect=1,charct=8")
			(Polygon ((-0.908355 -0.339285 0) (-0.759962 -0.339285 
			   0) (-0.759962 -0.46207 0) (-0.908355 -0.46207 0)))
			(Renumber (Text -0.908355 -0.431374 0 "Subgroup") 1 "L"
			 )
			(Segment "raw" (
			  (Visibility "off")
			  (Renumber (Text 0 0 0 "Subgroup") 1 "L")))))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.68989 -0.339285 0) (-0.670042 -0.339285 0) 
			(-0.670042 -0.46207 0) (-0.68989 -0.46207 0)))
		      (Renumber (Text -0.68989 -0.431374 0 "0") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "0") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((0.679966 -0.299985 0) (0.679966 
			     -0.339983 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0 -0.299985 0) (0 -0.339983 0))))))
		       )
		      (Segment "" (
			(Front ((Polyline ((-0.679966 -0.299985 0) (-0.679966 
			     -0.339983 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.629816 0) (-0.769961 0.629816 0) (
			 -0.769961 0.507031 0) (-0.808714 0.507031 0)))
		      (Renumber (Text -0.808714 0.537727 0 "29") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "29") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.535548 0) (-0.769961 0.535548 0) (
			 -0.769961 0.412763 0) (-0.808714 0.412763 0)))
		      (Renumber (Text -0.808714 0.443459 0 "28") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "28") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.44128 0) (-0.769961 0.44128 0) 
			 (-0.769961 0.318495 0) (-0.808714 0.318495 0)))
		      (Renumber (Text -0.808714 0.349192 0 "27") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "27") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.347013 0) (-0.769961 0.347013 0) (
			 -0.769961 0.224228 0) (-0.808714 0.224228 0)))
		      (Renumber (Text -0.808714 0.254924 0 "26") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "26") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.252745 0) (-0.769961 0.252745 0) (
			 -0.769961 0.12996 0) (-0.808714 0.12996 0)))
		      (Renumber (Text -0.808714 0.160656 0 "25") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "25") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.158477 0) (-0.769961 0.158477 0) (
			 -0.769961 0.0356923 0) (-0.808714 0.0356923 0)))
		      (Renumber (Text -0.808714 0.0663885 0 "24") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "24") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 0.0642095 0) (-0.769961 0.0642095 0)
			(-0.769961 -0.0585754 0) (-0.808714 -0.0585754 0)))
		      (Renumber (Text -0.808714 -0.0278792 0 "23") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "23") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 -0.0300582 0) (-0.769961 -0.0300582 
			 0) (-0.769961 -0.152843 0) (-0.808714 -0.152843 0)))
		      (Renumber (Text -0.808714 -0.122147 0 "22") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "22") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 -0.124326 0) (-0.769961 -0.124326 0)
			(-0.769961 -0.247111 0) (-0.808714 -0.247111 0)))
		      (Renumber (Text -0.808714 -0.216415 0 "21") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "21") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=2")
		      (Polygon ((-0.808714 -0.218594 0) (-0.769961 -0.218594 0)
			(-0.769961 -0.341378 0) (-0.808714 -0.341378 0)))
		      (Renumber (Text -0.808714 -0.310682 0 "20") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "20") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.568423 0) (-0.739963 
			     0.568423 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.474156 0) (-0.739963 
			     0.474156 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.379888 0) (-0.739963 
			     0.379888 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.28562 0) (-0.739963 
			     0.28562 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.191352 0) (-0.739963 
			     0.191352 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.0970848 0) (-0.739963 
			     0.0970848 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 2.81707e-3 0) (-0.739963 
			     2.81707e-3 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.0914506 0) (-0.739963 
			     -0.0914506 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.185718 0) (-0.739963 
			     -0.185718 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.279986 0) (-0.739963 
			     -0.279986 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03519 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.679966 -0.299985 0) (0.679966 
			   -0.299985 0)))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03519 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=11")
		      (Polygon ((-0.919051 -0.162853 0) (-0.919051 0.444546 0) 
			(-0.831852 0.444546 0) (-0.831852 -0.162853 0)))
		      (Renumber (Text -0.853652 -0.162853 0 "Sample Mean") 1 "L
")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Sample Mean") 1 "L")))))
		    (Segment "" (
		      (Front ((Polyline ((-0.699965 -0.279986 0) (-0.699965 
			   0.579971 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.68 0.68 -0.28 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.79996 0.315413 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.699965 0.644254 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.59997 0.0961859 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.499975 0.863481 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.39998 0.425027 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.299985 0.2058 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.19999 0.315413 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.099995 -0.232655 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0 -0.780723 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.099995 -0.232655 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.19999 -0.232655 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.299985 -0.451882 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.39998 -0.451882 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.499975 -0.232655 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.59997 -0.123041 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.699965 -0.232655 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.79996 -0.451882 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.899955 -0.232655 0)))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((-0.899955 -0.232655 0) (-0.79996 
		       -0.451882 0) (-0.699965 -0.232655 0) (-0.59997 -0.123041
		       0) (-0.499975 -0.232655 0) (-0.39998 -0.451882 0) 
		       (-0.299985 -0.451882 0) (-0.19999 -0.232655 0) 
		       (-0.099995 -0.232655 0) (0 -0.780723 0) (0.099995 
		       -0.232655 0) (0.19999 0.315413 0) (0.299985 0.2058 0) 
		       (0.39998 0.425027 0) (0.499975 0.863481 0) (0.59997 
		       0.0961859 0) (0.699965 0.644254 0) (0.79996 0.315413 0))
		     )))))))
	      (Segment "connect2" (
		(Color_By_Index "Face Contrast,Line,Edge" 3)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Color_By_Index "Polygon,Line" 1)
		  (Front ((Polyline ((-0.949952 -0.0438759 0) (0.849957 
		       -0.0438759 0)))))))))
	      (Segment "connect3" (
		(Color_By_Index "Face Contrast,Line,Edge" 2)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Color_By_Index "Polygon,Line" 1)
		  (Front ((Polyline ((-0.949952 0.620129 0) (0.849957 0.620129 
		       0)))))))))
	      (Segment "connect4" (
		(Color_By_Index "Face Contrast,Line,Edge" 2)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Color_By_Index "Polygon,Line" 1)
		  (Front ((Polyline ((-0.949952 -0.70788 0) (0.849957 -0.70788 
		       0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "qchart1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.02534 sru")))))))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04223 sru")))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=7")
	      (Polygon ((0.729964 0.192518 0) (0.855672 0.192518 0) (0.855672 
		 0.0697334 0) (0.729964 0.0697334 0)))
	      (Renumber (Text 0.729964 0.10043 0 "X=24.36") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "X=24.36") 1 "L")))))))
	  (Segment "line1" (
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (Segment "" (
	      (Front ((Polyline ((0.729963 0.18061 0) (0.75249 0.18061 0)))))))
	    ))
	  (Segment "line2" (
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (Segment "" (
	      (Front ((Polyline ((0.729963 0.198609 0) (0.75249 0.198609 0)))))
	      ))))
	  (Segment "text3" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=11")
	      (Polygon ((0.729963 0.47804 0) (0.927506 0.47804 0) (0.927506 
		 0.355255 0) (0.729963 0.355255 0)))
	      (Renumber (Text 0.729963 0.385952 0 "3.0SL=27.39") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "3.0SL=27.39") 1 "L")))))))
	  (Segment "text4" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=12")
	      (Polygon ((0.729963 -0.0930037 0) (0.938848 -0.0930037 0) 
		 (0.938848 -0.215789 0) (0.729963 -0.215789 0)))
	      (Renumber (Text 0.729963 -0.185092 0 "-3.0SL=21.33") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "-3.0SL=21.33") 1 "L")))))))))))))))
  (Segment "figure2" (
    (Window_Pattern "clear")
    (Window -1 1 -1 0.4)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (User_Options "polygon=2")
	      (Polygon ((-0.699965 -0.699965 0) (0.699965 -0.699965 0) 
		 (0.699965 0.19999 0) (-0.699965 0.19999 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "symbol1" ())
	      (Segment "connect1" ())
	      (Segment "connect2" ())
	      (Segment "connect3" ())
	      (Segment "connect4" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "v*")
		    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((0.679966 0.19999 0) (0.679966 
			     0.239988 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0 0.19999 0) (0 0.239988 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.679966 0.19999 0) (-0.679966 
			     0.239988 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Segment "major" ())))
		  (Segment "set3" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.78981 0.2354 0) (-0.769961 0.2354 0) 
			 (-0.769961 0.112615 0) (-0.78981 0.112615 0)))
		      (Renumber (Text -0.78981 0.143311 0 "4") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "4") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.78981 0.0372099 0) (-0.769961 0.0372099 0) 
			(-0.769961 -0.0855749 0) (-0.78981 -0.0855749 0)))
		      (Renumber (Text -0.78981 -0.0548787 0 "3") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "3") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.78981 -0.16098 0) (-0.769961 -0.16098 0) 
			 (-0.769961 -0.283765 0) (-0.78981 -0.283765 0)))
		      (Renumber (Text -0.78981 -0.253068 0 "2") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "2") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.78981 -0.359169 0) (-0.769961 -0.359169 0) 
			(-0.769961 -0.481954 0) (-0.78981 -0.481954 0)))
		      (Renumber (Text -0.78981 -0.451258 0 "1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=1")
		      (Polygon ((-0.78981 -0.557359 0) (-0.769961 -0.557359 0) 
			(-0.769961 -0.680144 0) (-0.78981 -0.680144 0)))
		      (Renumber (Text -0.78981 -0.649447 0 "0") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "0") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.174007 0) (-0.739963 
			     0.174007 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.0241825 0) (-0.739963 
			     -0.0241825 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.222372 0) (-0.739963 
			     -0.222372 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.420562 0) (-0.739963 
			     -0.420562 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 -0.618751 0) (-0.739963 
			     -0.618751 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03519 sru")
		    (Segment "" (
		      (Polyline ((-0.679966 -0.699965 0) (0.679966 -0.699965 0)
			))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03519 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=12")
		      (Polygon ((-0.896524 -0.577152 0) (-0.896524 0.0588861 0)
			(-0.809325 0.0588861 0) (-0.809325 -0.577152 0)))
		      (Renumber (Text -0.831125 -0.577152 0 "Sample StDev") 1 "
L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Sample StDev") 1 "L")))))
		    (Segment "" (
		      (Front ((Polyline ((-0.699965 -0.679966 0) (-0.699965 
			   0.179991 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.68 0.68 -0.68 0.18)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.79996 -0.205771 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.699965 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.59997 -0.205771 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.499975 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.39998 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.299985 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.19999 -0.205771 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.099995 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0 -0.205771 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.099995 0.120139 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.19999 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.299985 0.120139 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.39998 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.499975 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.59997 -0.205771 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.699965 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.79996 -0.53168 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.899955 0.120139 0)))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Front ((Polyline ((-0.899955 0.120139 0) (-0.79996 -0.53168 
		       0) (-0.699965 -0.53168 0) (-0.59997 -0.205771 0) 
		       (-0.499975 -0.53168 0) (-0.39998 -0.53168 0) (-0.299985 
		       0.120139 0) (-0.19999 -0.53168 0) (-0.099995 0.120139 0)
		      (0 -0.205771 0) (0.099995 -0.53168 0) (0.19999 -0.205771 
		       0) (0.299985 -0.53168 0) (0.39998 -0.53168 0) (0.499975 
		       -0.53168 0) (0.59997 -0.205771 0) (0.699965 -0.53168 0) 
		      (0.79996 -0.205771 0)))))))))
	      (Segment "connect2" (
		(Color_By_Index "Face Contrast,Line,Edge" 3)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Color_By_Index "Polygon,Line" 1)
		  (Front ((Polyline ((-0.949952 -0.332513 0) (0.849957 
		       -0.332513 0)))))))))
	      (Segment "connect3" (
		(Color_By_Index "Face Contrast,Line,Edge" 2)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Color_By_Index "Polygon,Line" 1)
		  (Front ((Polyline ((-0.949952 0.85759 0) (0.849957 0.85759 0)
		      ))))))))
	      (Segment "connect4" (
		(Color_By_Index "Face Contrast,Line,Edge" 2)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Segment "" (
		  (Color_By_Index "Polygon,Line" 1)
		  (Front ((Polyline ((-0.949952 -0.85759 0) (0.849957 -0.85759 
		       0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04223 sru")))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=7")
	      (Polygon ((0.729963 -0.331576 0) (0.859453 -0.331576 0) (0.859453
		 -0.454361 0) (0.729963 -0.454361 0)))
	      (Renumber (Text 0.729963 -0.423664 0 "S=1.139") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "S=1.139") 1 "L")))))))
	  (Segment "line1" (
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (Segment "" (
	      (Front ((Polyline ((0.729963 -0.343484 0) (0.754493 -0.343484 0))
		 )))))))
	  (Segment "text3" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=11")
	      (Polygon ((0.729963 0.180169 0) (0.927506 0.180169 0) (0.927506 
		 0.0573838 0) (0.729963 0.0573838 0)))
	      (Renumber (Text 0.729963 0.08808 0 "3.0SL=3.721") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "3.0SL=3.721") 1 "L")))))))
	  (Segment "text4" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "*<")
	    (Text_Font "name=arial-gdi-vector,size=0.02815 sru")
	    (Segment "" (
	      (Selectability "polygons=on!,text=off")
	      (Visibility "polygons=off")
	      (Text_Alignment "v<")
	      (Text_Path 1 0 0)
	      (User_Options "polygon=3,linect=1,charct=12")
	      (Polygon ((0.729963 -0.557359 0) (0.938848 -0.557359 0) (0.938848
		 -0.680144 0) (0.729963 -0.680144 0)))
	      (Renumber (Text 0.729963 -0.649447 0 "-3.0SL=0.000") 1 "L")
	      (Segment "raw" (
		(Visibility "off")
		(Renumber (Text 0 0 0 "-3.0SL=0.000") 1 "L")))))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.05048 sru")
	(Segment "" (
	  (Selectability "polygons=on!,text=off")
	  (Visibility "polygons=off")
	  (Text_Alignment "v<")
	  (Text_Path 1 0 0)
	  (User_Options "polygon=3,linect=2,charct=23")
	  (Polygon ((-0.278355 0.969731 0) (0.278355 0.969731 0) (0.278355 
	     0.719021 0) (-0.278355 0.719021 0)))
	  (Renumber (Text -0.278355 0.739913 0 "Length") 2 "L")
	  (Renumber (Text -0.278355 0.865268 0 "Xbar/S Chart for") 1 "L")
	  (Segment "raw" (
	    (Visibility "off")
	    (Renumber (Text 0 0 0 "Xbar/S Chart for Length") 1 "L")))))))
      (Segment "text2" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.03029 sru")))))))))



_1113148937.unknown

_1083516553.unknown

_1046198104.unknown

_1076090469.unknown

_1076090495.unknown

_1013194514.unknown

_1013194526.unknown

_1004901247.unknown

_1013193871.unknown

_1012392408.unknown

_1012758198.unknown

_1012758222.unknown

_1004901278.unknown

_1004890275.unknown

_1004890287.unknown

_1004890270.unknown

