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B6014 - Managerial Statistics - Professor Juran





Practice Problems for Part I

1. A corporation recruiting business graduates was particularly interested in hiring numerate graduates (graduates with quantitative skills). To check on the numeracy of applicants, a test of fifty questions was developed. In a pilot study, this test was administered to a sample of ten recent business graduates, resulting in the following numbers of correct answers:

	42
	29
	21
	37
	40

	33
	38
	26
	39
	47


(a) Find the sample mean number of correct answers.

(b) Find the median for this sample.

2. Refer to the data of Exercise 1 on a sample of ten test scores.

(a) Find the sample variance and standard deviation.

(b) Find the mean absolute deviation.

(c) Find the inter-quartile range.

3. Consider the following four populations:

(a) 1, 2, 3, 4, 5, 6, 7, 8

(b) 1, 1, 1, 1, 8, 8, 8, 8

(c) 1, 1, 4, 4, 5, 5, 8, 8

(d) -6, -3, 0, 3, 6, 9, 12, 15

All of these populations have the same mean. Without doing the calculations, arrange the populations according to the magnitudes of their variances, from smallest to largest. Then check your intuition by calculating the four population variances.

4. The accompanying table shows test scores of the forty students in a class. Construct an appropriate histogram to summarize these data.

	54
	56
	56
	59
	60

	62
	62
	66
	67
	68

	68
	70
	70
	73
	73

	73
	75
	77
	78
	79

	79
	81
	81
	82
	83

	83
	85
	86
	86
	88

	89
	89
	90
	90
	91

	93
	93
	94
	95
	98


5. The accompanying table shows percentage changes in the Consumer Price Index in the United States over a period of ten years. Draw a time plot of these data and verbally interpret the resulting picture.

	YEAR
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992

	% CHG. C.P.I.
	3.8
	3.9
	3.8
	1.1
	4.4
	4.4
	4.6
	6.1
	3.1
	2.9


6. The table below gives information about the 25 largest U.S. common stock mutual funds. The first column is the decrease in the dollar value of one share on November 13, 1989. The second column is the percentage return during 1989 before November 13. Draw a scatter plot illustrating this information and discuss its features.

	Fund
	Loss 11/13
	Gain before 11/13

	1
	4.7
	38.0

	2
	4.4
	24.0

	3
	3.3
	13.3

	4
	3.0
	19.9

	5
	4.1
	36.8

	6
	4.7
	24.5

	7
	5.0
	29.6

	8
	3.6
	28.0

	9
	4.9
	24.6

	10
	6.0
	31.2

	11
	4.0
	21.5

	12
	3.3
	19.4

	13
	4.7
	30.8

	14
	5.2
	32.3

	15
	5.8
	50.9

	16
	4.7
	30.8

	17
	3.8
	25.6

	18
	4.4
	32.9

	19
	4.2
	24.7

	20
	4.9
	30.7

	21
	3.0
	20.3

	22
	6.4
	39.5

	23
	5.4
	30.3

	24
	3.3
	18.7

	25
	3.8
	20.3


7. Collect data on any business or economic phenomenon of interest to you. Provide a graphical summary that gives a clear and accurate picture of these data. Now produce a misleading graph.

8. Explain what can be learned about a population from each of the following measures.

(a) The mean

(b) The median

(c) The standard deviation

(d) The inter-quartile range 

9. If the standard deviation of a population is zero, what can you say about the members of that population?

10. Shown below are percentage returns of the ten largest U.S. general stock mutual funds over a one-year period, ending September 17, 1993.

	27.9
	11.6
	17.6
	26.6
	15.6

	12.4
	22.4
	18.5
	22.9
	25.0


For this population:

(a) Find the mean.

(b) Find the median.

(c) Find the variance.

(d) Find the standard deviation.

(e) Find the range.

(f) Find the inter-quartile range.

11. The following data are the book values (in dollars, i.e., net worth divided by number of outstanding shares) for a random sample of 50 stocks from the New York Stock Exchange:

	7
	9
	8
	6
	12
	6
	9
	15
	9
	16

	8
	5
	14
	8
	7
	6
	10
	8
	11
	4

	10
	6
	16
	5
	10
	12
	7
	10
	15
	7

	10
	8
	8
	10
	18
	8
	10
	11
	7
	10

	7
	8
	15
	23
	13
	9
	8
	9
	9
	13


(a) On the basis of these data, are the book values on the New York Stock Exchange likely to be high or low? Explain.

(b) Are you more likely to find a stock with a book value below $10 or above $20? Explain.

12. The following data represent the annual family premium rates (in thousands of dollars) charged by 36 randomly selected HMOs throughout the United States:

	3.8
	4.1
	4.7
	5.2
	2.8
	5.6
	4.9
	6.7
	9.2

	4.9
	4.9
	4.9
	5.2
	5.9
	5.2
	4.8
	4.8
	9.1

	4.6
	8.0
	4.9
	4.2
	4.1
	5.3
	5.5
	8.0
	7.2

	7.2
	4.1
	4.5
	8.0
	4.4
	4.2
	4.6
	4.2
	4.8


(a) Does there appear to be a concentration of premium rates in the center of the distribution?

(b) Your friend Kathy Rae said that her family has been considering whether or not to join an HMO. Based on your findings in parts (a) and (b), what would you tell her?

13. The following data represent the number of cases of salad dressing purchased per week by a local supermarket chain over a period of 30 weeks:

	
	Cases
	
	Cases
	
	Cases

	Week
	Purchased
	Week
	Purchased
	Week
	Purchased

	1
	81
	11
	86
	21
	91

	2
	61
	12
	133
	22
	99

	3
	77
	13
	91
	23
	89

	4
	71
	14
	111
	24
	96

	5
	69
	15
	86
	25
	108

	6
	81
	16
	84
	26
	86

	7
	66
	17
	131
	27
	84

	8
	111
	18
	71
	28
	76

	9
	56
	19
	118
	29
	83

	10
	81
	20
	88
	30
	76


(a) Construct the frequency distribution and the percentage distribution.

(b) On the basis of the results of (b), does there appear to be any concentration of the number of cases of salad dressing ordered by the supermarket chain around specific values?

(c) If you had to make a prediction of the number of cases of salad dressing that would be ordered next week, how many cases would you predict? Why?

14. The following data represent the amount of soft drink filled in a sample of 50 consecutive 2-liter bottles, The results, listed horizontally in the order of being filled, were:

	2.109
	2.086
	2.066
	2.075
	2.065
	2.057
	2.052
	2.044
	2.036
	2.038

	2.031
	2.029
	2.025
	2.029
	2.023
	2.020
	2.015
	2.014
	2.013
	2.014

	2.012
	2.012
	2.012
	2.010
	2.005
	2.003
	1.999
	1.996
	1.997
	1.992

	1.994
	1.986
	1.984
	1.981
	1.973
	1.975
	1.971
	1.969
	1.966
	1.967

	1.963
	1.957
	1.951
	1.951
	1.947
	1.941
	1.941
	1.938
	1.908
	1.894


(a) Construct the frequency distribution and the percentage distribution.

(b) On the basis of the results of (a), does there appear to be any concentration of the amount of soft drink filled in the bottles around specific values?

(c) If you had to make a prediction of the amount of soft drink filled in the next bottle, what would you predict? Why?

15. The following data represent the number of daily calls received at a toll-free telephone number of a large European airline over a period of 30 consecutive nonholiday workdays (Monday to Friday):

	Day
	No. of Calls
	Day
	No. of Calls
	Day
	No. of Calls
	Day
	No. of Calls

	1
	3,060
	9
	3,235
	17
	2,685
	25
	3,252

	2
	3,370
	10
	3,174
	18
	3,618
	26
	3,161

	3
	3,087
	11
	3,603
	19
	3,369
	27
	3,186

	4
	3,135
	12
	3,256
	20
	3,353
	28
	3,347

	5
	3,805
	13
	3,075
	21
	3,277
	29
	3,275

	6
	3,234
	14
	3,187
	22
	3,066
	30
	3,129

	7
	3,105
	15
	3,060
	23
	3,341
	
	

	8
	3,168
	16
	3,004
	24
	3,181
	
	


(a) Form the frequency distribution and percentage distribution.

(b) Form the cumulative percentage distribution.

16. Given the following set of data from a sample of size n = 5:

	7
	4
	9
	8
	2


(a) Compute the mean, median, and mode.

(b) Compute the range, interquartile range, variance, standard deviation, and coefficient of variation.

(c) Describe the shape.

17. Given the following set of data from a sample of size n = 6:

	7
	4
	9
	7
	3
	12


(a) Compute the mean, median, and mode.

(b) Compute the range, interquartile range, variance, standard deviation, and coefficient of variation.

(c)
Describe the shape. 

18. Given the following set of data from a sample of size n = 7:

	12
	7
	4
	9
	0
	7
	3


(a) Compute the mean, median, and mode.

(b) Compute the range, interquartile range, variance, standard deviation, and coefficient of variation.

(c) Describe the shape.

19. Given the following set of data from a sample of size n = 5:

	7
	-5
	-8
	7
	9


(a)
Compute the mean, median, and mode.

(b) Compute the range, interquartile range, variance, standard deviation, and coefficient of variation.

(c)
Describe the shape.

20. Given the following set of data from a sample of size n = 7:

	3
	3
	3
	3
	3
	3
	3


(a) Compute the mean, median, and mode.

(b) Compute the range. interquartile range, variance, standard deviation, and coefficient of variation.

(c) What is unusual about this set of data?

21. Suppose that the population of 1,024 domestic general stock funds was obtained, and it was determined that (, the mean 1-year total percentage return achieved by all the funds, is 28.20, and that (, the standard deviation, is 6.75. In addition, suppose it was determined that the range in the 1-year total returns is from 0.3 to 60.3, and that the quartiles are, respectively, 23.9 (Q1) and 32.3 (Q3). According to Chebychev's Empirical Rule, what proportion of these funds are expected to be 

(a) within ( 1 standard deviation of the mean? 

(b) within ( 2 standard deviations of the mean? 

(c) within ( 3 standard deviations of the mean?

22. The following data are intended to show the gap between families with the highest income and families with the lowest income, in each of the 50 states and the District of Columbia, as measured by the average of the bottom fifth and the top fifth of families with children during 1994-1996. The results classified by states were as follows:

	State
	Bottom Fifth ($000)
	Top Fifth ($000)
	State
	Bottom Fifth ($000)
	Top Fifth ($000)

	New York
	6.787
	132.390
	Kansas
	10.790
	110.341

	Louisiana
	6.430
	102.339
	Oregon
	9.627
	97.589

	New Mexico
	6.408
	91.741
	New Jersey
	14.211
	143.010

	Arizona
	7.273
	103.392
	Indiana
	11.115
	110.876

	Connecticut
	10.415
	147.594
	Montana
	9.051
	89.902

	California
	9.033
	127.719
	South Dakota
	9.474
	93.822

	Florida
	7.705
	107.811
	Idaho
	10.721
	104.725

	Kentucky
	7.364
	99.210
	Delaware
	12.041
	116.965

	Alabama
	7.531
	99.062
	Arkansas
	8.995
	83.434

	West Virginia
	6.439
	84.479
	Colorado
	14.326
	131.368

	Tennessee
	8.156
	106.966
	Hawaii
	12.735
	116.060

	Texas
	8.642
	113.149
	Missouri
	11.090
	100.837

	Mississippi
	6.257
	80.980
	Alaska
	14.868
	129.065

	Michigan
	9.257
	117.107
	Wyoming
	11.174
	94.845

	Oklahoma
	7.483
	94.380
	Minnesota
	14.655
	120.344

	Massachusetts
	10.694
	132.962
	Nebraska
	12.546
	102.992

	Georgia
	9.978
	123.837
	Maine
	11.275
	92.457

	Illinois
	10.002
	123.233
	New Hampshire
	14.299
	116.018

	Ohio
	9.346
	111.894
	Nevada
	12.276
	98.693

	South Carolina
	8.146
	96.712
	Iowa
	13.148
	104.253

	Pennsylvania
	10.512
	124.537
	Wisconsin
	13.398
	103.551

	North Carolina
	9.363
	107.490
	Vermont
	13.107
	97.898

	Rhode Island
	9.914
	111.015
	North Dakota
	12.424
	91.041

	Washington
	10.116
	112.501
	Utah
	15.709
	110.938

	Maryland
	13.346
	147.971
	District of Columbia
	5.293
	149.508

	Virginia
	10.816
	116.202
	
	
	


For each of these numerical variables

(a) compute the arithmetic mean for the population.

(b) compute the variance and standard deviation for the population.

(c) What proportion of these states have average incomes

(1) within ( 1 standard deviation of the mean?

(2) within ( 2 standard deviations of the mean?

(3) within ( 3 standard deviations of the mean?

(d) Are you surprised at the results in (c)? (Hint: Compare and contrast your findings versus what would be expected based on the empirical rule.)

(e) Remove the District of Columbia from consideration. Do parts (a) - (d) with the District of Columbia removed. How have the results changed?

23. A college was conducting a phonathon to raise money for the building of a center for the study of international business. The provost hoped to obtain half a million dollars for this purpose. The following data represent the amounts pledged (in thousands of dollars) by all alumni who were called during the first nine nights of the campaign.

	16
	18
	11
	17
	13
	10
	22
	15
	16


(a) Compute the mean, median, and standard deviation.

(b) Describe the shape of this set of data.

(c) Estimate the total amount that will be pledged (in thousands of dollars) by all alumni if the campaign is to last 30 nights. (Hint: Total = 
[image: image1.wmf]X

N

.)

(d) Do you think the phonathon will raise the half million dollars that the provost hoped to obtain? Explain.

24. A problem with a telephone line that prevents a customer from receiving or making calls is disconcerting to both the customer and the telephone company. These problems can be of two types: those that are located inside a central office and those located on lines between the central office and the customer's equipment. The following data represent samples of 20 problems reported to two different offices of a telephone company and the time to clear these problems (in minutes) from the customers' lines:

Central Office I Time to Clear Problems (minutes)

	1.48
	1.75
	0.78
	2.85
	0.52
	1.60
	4.15
	3.97
	1.48
	3.10

	1.02
	0.53
	0.93
	1.60
	0.80
	1.05
	6.32
	3.93
	5.45
	0.97


Central Office II Time to Clear Problems (minutes)

	7.55
	3.75
	0.10
	1.10
	0.60
	0.52
	3.30
	2.10
	0.58
	4.02

	3.75
	0.65
	1.92
	0.60
	1.53
	4.23
	0.08
	1.48
	1.65
	0.72


For each of the two central office locations,

(a) Compute the

(1) arithmetic mean

(2) median

(3) range

(4) interquartile range

(5) variance

(6) standard deviation

(b) Construct a box plot.

(c) Are the data skewed? If so, how?

(d) On the basis of the results of (a)-(c), are there any differences between the two central offices? Explain.

(e) What would be the effect on your results and your conclusions if the first value for Central Office II was incorrectly recorded as 27.55 instead of 7.55?

25. In many manufacturing processes there is a term called work in process (often abbreviated WIP). In a book manufacturing plant this represents the time it takes for sheets from a press to be folded, gathered, sewn, tipped on endsheets, and bound. The following data represent samples of 20 books at each of two production plants and the processing time (operationally defined as the time in days from when the books came off the press to when they were packed in cartons) for these jobs.

Plant A

	5.62
	5.29
	16.25
	10.92
	11.46
	21.62
	8.45
	8.58
	5.41
	11.42

	11.62
	7.29
	7.50
	7.96
	4.42
	10.50
	7.58
	9.29
	7.54
	8.92


Plant B

	9.54
	11.46
	16.62
	12.62
	25.75
	15.41
	14.29
	13.13
	13.71
	10.04

	5.75
	12.46
	9.17
	13.21
	6.00
	2.33
	14.25
	5.37
	6.25
	9.71


For each of the two plants,

(a) Compute the

(1) arithmetic mean

(2) median

(3) range

(4) interquartile range

(5) variance

(6) standard deviation

(b) Construct histograms and box plots.

(c) Are the data skewed? If so, how?

(d) On the basis of the results of (a)-(c), are there any differences between the two plants? Explain.

26. In New York State, savings banks are permitted to sell a form of life insurance called Savings Bank Life Insurance (SBLI). The approval process consists of underwriting, which includes a review of the application, a medical information bureau check, possible requests for additional medical information and medical exams, and a policy compilation stage where the policy pages are generated and sent to the bank for delivery. The ability to deliver approved policies to customers in a timely manner is critical to the profitability of this service to the bank. During a period of 1 month, a random sample of 27 approved policies was selected and the total processing time in days was recorded with the following results:

	73
	19
	16
	64
	28
	28
	31
	90
	60
	56
	31
	56
	22
	18

	45
	48
	17
	17
	17
	91
	92
	63
	50
	51
	69
	16
	17
	


(a) Compute the

1. arithmetic mean

2. median

3. range

4. interquartile range

5. variance

6. standard deviation

(b) Are the data skewed? If so, how?

(c) If a customer enters the bank to purchase this type of insurance policy and asks how long the approval process takes, what would you tell him?

27. One of the major measures of the quality of service provided by any organization is the speed with which it responds to customer complaints. A large family-held department store selling furniture and flooring, including carpeting, had undergone a major expansion in the past several years. In particular, the flooring department had expanded from 2 installation crews to an installation supervisor, a measurer, and 15 installation crews. A sample of 50 complaints concerning carpeting installation was selected during a recent year. The following data represent the number of days between the receipt of the complaint and the resolution of the complaint.

	54
	5
	35
	137
	31
	27
	152
	2
	123
	81

	74
	27
	11
	19
	126
	110
	110
	29
	61
	35

	94
	31
	26
	5
	12
	4
	165
	32
	29
	28

	29
	26
	25
	1
	14
	13
	13
	10
	5
	27

	4
	52
	30
	22
	36
	26
	20
	23
	33
	68


(a) Compute the

1. arithmetic mean

2. median

3. range

4. interquartile range

5. variance

6. standard deviation

(b) Are the data skewed? If so, how?

(c) On the basis of the results of (a)-(b), if you had to tell the president of the company how long a customer should expect to wait to have a complaint resolved, what would you say? Explain.
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