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B6014 - Managerial Statistics - Professor Juran





Solutions to 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) Mean = 35.2

(b) Median = 37.5.

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

(a) Variance = 62.6; standard deviation = 7.9.

(b) MAD = 6.4.

(c) Inter-quartile Range = 9.8.

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.

	Population
	Variance

	a
	5.25

	c
	6.25

	b
	12.25

	d
	47.25


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


Here is the histogram, using bins of width 10:
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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


Here is the time plot; it suggests that the consumer price index rose at a fairly steady rate during this period, usually between 2% and 5%.
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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


Here is the scatter plot. Evidently the funds that enjoyed large gains during the first part of the year tended to suffer large losses on November 13.
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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.

In this case, I use data from my B6014 teaching evaluations at Columbia Business School. Here are two charts, both of which suggest that my evaluations have improved as I gained experience. In one of them the vertical axis is misrepresented to exaggerate the rate of improvement.
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8. Explain what can be learned about a population from each of the following measures.

(a) The mean can be viewed as a point of balance in a data set. Like a fulcrum, it balances the values on one side of the mean with the values on the other side, taking into account the distance of each value from the mean.

(b) The median is similar to the mean, except that it does not take into account the distance of each value from the mean. The median is less influenced by outliers than the mean.

(c) The standard deviation is a measure of dispersion, which, like the mean, is heavily influenced by outliers. This is because the standard deviation formula involves squaring the difference between each value and the mean. 

(d) The inter-quartile range is also a measure of dispersion; its relation to the standard deviation is somewhat analogous to the relation of the median to the mean. The inter-quartile range is less susceptible to influence by outliers than the standard deviation.

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

We can infer that all values in the population are equal; there is no variation in the 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


	a
	Mean
	20.05

	b
	Median
	20.45

	c
	Variance
	30.08

	d
	St. Dev.
	5.48

	e
	Range
	16.3

	f
	Inter-quartile Range
	8.375


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.

One way to get a quick idea of a distribution is to look at a histogram:
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We see that the distribution is skewed right, meaning that most observations are clustered at the lower end of the distribution. In this sense, we can say that book values are likely to be low.

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

Notice that 28 of the 50 stocks in our sample have values below $10, whereas only 1 out of 50 has a value above $20. Based on this sample, we conclude that it is much more likely to find a stock with a book value below $10 than to find one above $20.

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?

Once again, a histogram is a useful tool:
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There is a concentration, but not really in the center — the $4,000 to $5,000 range seems to be the most common.

(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?

She could pay anywhere between $2,800 and $9,200, but she will most likely pay $4,000 to $5,000.

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.
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Not surprisingly, the two charts look very similar.

(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?

Yes, it looks like order quantities are concentrated between 81 and 100 cases.

(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?

Just looking at the charts, you would probably guess than the next order would be about 90 cases.

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.
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(The percentage distribution looks the same, except for the Y axis.)

(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?

Yes, the amount of soft drink seems to be concentrated around 2.00 liters.

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

From looking at the histogram, you would probably expect to see somewhere between 1.95 and 2.05 liters. However, you would get a completely different impression from a time-series chart:
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The time-series chart seems to indicate that most of the variability in the process is the result of the mean drifting downward over time. We’d expect the next value to be between 1.85 and 1.90.

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.
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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.

Using Excel functions, you can get the following output:

	mean
	6.00

	median
	7.00

	mode
	#N/A

	range
	7.00

	interquartile range
	4.00

	variance
	8.50

	standard deviation
	2.92

	coefficient of variation
	48.6%


Notes:

· There is no mode — no value appears more often than any other value.

· The interquartile range was done using the Excel QUARTILE function; you will get a different answer depending on which quartile method you use.

· For the variance and standard deviation, we have a small sample, and therefore use (n - 1) in the denominator. In Excel, this means using VAR (not VARP) and STDEV (not STDEVP).

(c) Describe the shape.

There isn't much to say (there are only five data!), but we can conclude from the fact that the median is greater than the mean that the distribution is skewed to the left.

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.

	mean
	7.00

	median
	7.00

	mode
	7.00

	range
	9.00

	interquartile range
	3.75

	variance
	10.80

	standard deviation
	3.29

	coefficient of variation
	46.9%


(c)
Describe the shape. 

This time the three measures of central tendency are all equal, suggesting a symmetrical distribution.

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.

	mean
	6.00

	median
	7.00

	mode
	7.00

	range
	12.00

	interquartile range
	4.50

	variance
	16.00

	standard deviation
	4.00

	coefficient of variation
	66.7%


(c)
Describe the shape.

Left-skewed (the median is greater than the mean).

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.

	mean
	2.00

	median
	7.00

	mode
	7.00

	range
	17.00

	interquartile range
	12.00

	variance
	62.00

	standard deviation
	7.87

	coefficient of variation
	393.7%


(c)
Describe the shape.

The distribution is left-skewed; very disperse relative to its mean (see the large values for the measures of dispersion, as compared to the previous examples).

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.

	Mean
	3.00

	Median
	3.00

	Mode
	3.00

	Range
	0.00

	interquartile range
	0.00

	Variance
	0.00

	standard deviation
	0.00

	coefficient of variation
	0.0%


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

There is no variation.

21. Chebychev's Empirical Rule: If data follow a bell-shaped curve, then approximately 68%, 95%, and 99.7% of the data are within 1, 2, and 3 standard deviations of the mean, respectively. 

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 the empirical rule, what proportion of these funds are expected to be 

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

67%

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

95%

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

Close to 100%

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.

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

	Mean
	10.3
	110.3

	Variance
	6.6
	276.8

	Std Dev
	2.6
	16.6


(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?

Summary Statistics

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

	Mean
	10.3090
	110.3374

	Variance
	6.6258
	276.8353

	Std Dev
	2.5741
	16.6384


Comparison with Empirical Rule
	Sigmas from mean
	Bottom Fifth ($000)
	Upper
	Lower
	Top Fifth ($000)
	Upper
	Lower

	1
	30
	12.8831
	7.7350
	35
	126.9757
	93.6990

	2
	50
	15.4572
	5.1609
	48
	143.6141
	77.0606

	3
	51
	18.0313
	2.5868
	51
	160.2525
	60.4223


Percentages

	Sigmas from mean
	Bottom Fifth ($000)
	Expected
	Top Fifth ($000)
	Expected

	1
	58.8%
	67%
	68.6%
	67%

	2
	98.0%
	90-95%
	94.1%
	90-95%

	3
	100.0%
	100%
	100.0%
	100%


(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.)

There isn't much here that is surprising, but fewer states than we would expect fall within one standard deviation of the mean with respect to the "bottom fifth" variable.

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

Summary Statistics

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

	Mean
	10.4094
	109.5539

	Variance
	6.2451
	251.0714

	Std Dev
	2.4990
	15.8452


Comparison with Empirical Rule
	Sigmas from mean
	Bottom Fifth ($000)
	Upper
	Lower
	Top Fifth ($000)
	Upper
	Lower

	1
	30
	12.9084
	7.9103
	35
	125.3992
	93.7087

	2
	49
	15.4074
	5.4113
	47
	141.2444
	77.8635

	3
	50
	17.9064
	2.9123
	50
	157.0896
	62.0182


Percentages

	Sigmas from mean
	Bottom Fifth ($000)
	Expected
	Top Fifth ($000)
	Expected

	1
	60.0%
	67%
	70.0%
	67%

	2
	98.0%
	90-95%
	94.0%
	90-95%

	3
	100.0%
	100%
	100.0%
	100%


Note that D.C. has the lowest value for the poorest fifth, and the highest value for the richest fifth — one could reasonably argue that D.C. is different from the states with respect to these variables and is skewing our expectations as to the empirical rule.

When D.C. is removed from the data set, the results are more in line with our expectations. 

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.

	mean
	15.33

	median
	16

	stddev
	3.67


Note: We use the sample standard deviation formula (=stdev in Excel) because we are treating this as a sample — we will use these data to estimate parameters for the larger population of all alumni called throughout the campaign.

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

We can't say much, but the mean and median being close together suggests that the distribution is somewhat symmetrical. The histogram might be seen as suggesting a bell shape, but it's hard to say with so few data.
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(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 = 
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	Or $460,000


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

We expect the campaign to fall short, based on the results of the first nine nights.

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

	
	Office I
	Office II

	Mean
	2.214
	2.012

	Median
	1.540
	1.505

	1Q
	0.960
	0.600

	3Q
	3.308
	3.413

	Range
	5.800
	7.470

	Interquartile Range
	2.348
	2.813

	Variance
	2.952
	3.579

	Std Dev
	1.718
	1.892

	C.V.
	0.776
	0.940


(b) Construct a box plot.

Excel can't do this, but SPSS can; here's what it looks like:
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(c) Are the data skewed? If so, how?

Times to clear problems are right-skewed at both offices.

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

The average time is a little longer at Office I, but the times at Office II are more variable.

(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?

	
	Office I
	Office II (previous)
	Office II (revised)

	Mean
	2.214
	2.012
	3.012

	Median
	1.540
	1.505
	1.505

	1Q
	0.960
	0.600
	0.600

	3Q
	3.308
	3.413
	3.413

	Range
	5.800
	7.470
	27.470

	Interquartile Range
	2.348
	2.813
	2.813

	Variance
	2.952
	3.579
	35.239

	Std Dev
	1.718
	1.892
	5.936

	C.V.
	0.776
	0.940
	1.971


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

	
	Plant A
	Plant B

	Mean
	9.382
	11.354

	Median
	8.515
	11.960

	1Q
	7.448
	8.440

	3Q
	11.045
	13.845

	Range
	17.200
	23.420

	Interquartile Range
	3.598
	5.405

	Variance
	15.981
	26.277

	Std Dev
	3.998
	5.126

	C.V.
	0.426
	0.452


(b) Construct histograms and box plots.

Histograms:
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Box plots (from SPSS, not Excel):
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(c) Are the data skewed? If so, how?

Processing times for Plant A are skewed right; times for Plant B are sort of skewed left, but not as dramatically as the skewness at Plant A.

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

Processing times at Plant A tend to be shorter and less variable than at Plant B.

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

	(1) arithmetic mean
	43.89

	(2) median
	45.00

	(3) range
	76.00

	(4) interquartile range
	43.00

	(5) variance
	639.26

	(6) standard deviation
	25.28


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

We might guess that the data are slightly left-skewed, as indicated by the mean being slightly smaller than the median. However, a histogram seems to suggest right-skewness, which is confirmed by actually calculating the skewness coefficient. In this case the skewness is 0.517, indicating positive, or right-skewness.


[image: image21.wmf]Histogram

0

1

2

3

4

5

6

7

8

9

10

0

10

20

30

40

50

60

70

80

90

100

110

Processing Times

Frequency


This happens to be a rather strange distribution, and the usual rule of thumb (that when the mean is smaller than the median we have left-skewness and vice versa) doesn't apply. Notice how very few data are actually near the measures of central tendency.

(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?

I would tell him that many customers get processed in 45 days or less, but that it is not unusual for the process to take 60 days or longer. He might even be one of the poor suckers who end up waiting more than 90 days.

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

	(1) arithmetic mean
	43.04

	(2) median
	28.50

	(3) range
	164.00

	(4) interquartile range
	38.25

	(5) variance
	1757.79

	(6) standard deviation
	41.93


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

The mean is significantly greater than the median, which suggests right-skewness. This is confirmed by the skewness coefficient (1.49) and the histogram:
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(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.

Half of the complaints get resolved in less than 29 days, but a few complaints take a much longer time to resolve. About 10% of the cases take longer than 110 days.

Managerial Statistics
700
Prof. Juran
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		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		2.02		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





2-68

		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





3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12
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		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71





3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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		0
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		25-28
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21
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		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0
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				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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Percent
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0

0
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		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0
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Contents (liters)
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		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129
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		7		4		9		8		2

												mean		6.00

												median		7.00

												mode		0.00

												range		7.00

												interquartile range		4.00

												variance		8.50

												standard deviation		2.92

												coefficient of variation		48.6%





3-2

		7		4		9		7		3		12

												mean		7.00

												median		7.00

												mode		7.00

												range		9.00

												interquartile range		3.75

												variance		10.80

												standard deviation		3.29

												coefficient of variation		46.9%





3-3

		12		7		4		9		0		7		3

												mean		6.00

												median		7.00

												mode		7.00

												range		12.00

												interquartile range		4.50

												variance		16.00

												standard deviation		4.00

												coefficient of variation		66.7%





3-4

		7		-5		-8		7		9

												mean		2.00

												median		7.00

												mode		7.00

												range		17.00

												interquartile range		12.00

												variance		62.00

												standard deviation		7.87

												coefficient of variation		393.7%





3-5

		3		3		3		3		3		3		3

												mean		3.00

												median		3.00

												mode		3.00

												range		0.00

												interquartile range		0.00

												variance		0.00

												standard deviation		0.00

												coefficient of variation		0.0%
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		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3
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		State		Bottom Fifth ($000)		Top Fifth ($000)				Summary Statistics

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.3090		110.3374

		New Mexico		6.408		91.741				Variance		6.6258		276.8353

		Arizona		7.273		103.392				Std Dev		2.5741		16.6384

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.8831		7.7350		35		126.9757		93.6990

		West Virginia		6.439		84.479				2		50		15.4572		5.1609		48		143.6141		77.0606

		Tennessee		8.156		106.966				3		51		18.0313		2.5868		51		160.2525		60.4223

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		58.8%						68.6%

		Massachusetts		10.694		132.962				2		98.0%						94.1%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938

		District of Columbia		5.293		149.508
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		State		Bottom Fifth ($000)		Top Fifth ($000)				Summary Statistics

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.4094		109.5539

		New Mexico		6.408		91.741				Variance		6.2451		251.0714

		Arizona		7.273		103.392				Std Dev		2.4990		15.8452

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.9084		7.9103		35		125.3992		93.7087

		West Virginia		6.439		84.479				2		49		15.4074		5.4113		47		141.2444		77.8635

		Tennessee		8.156		106.966				3		50		17.9064		2.9123		50		157.0896		62.0182

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		60.0%						70.0%

		Massachusetts		10.694		132.962				2		98.0%						94.0%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938
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		16		18		11		17		13		10		22		15		16				mean		15.33

																						median		16

																						stddev		3.67

																								Bin		Frequency						Midpoint		Frequency

																				10				10		1						9		1

																				12				12		1						11		1

																				14				14		1						13		1

																				16				16		3						15		3

																				18				18		2						17		2

																				20				20		0						19		0

																				22				22		1						21		1

																				24				24		0						23		0

																								More		0





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72
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		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71
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		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
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		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
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		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94
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		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0





2-10 Chart

		0

		0-4

		5-8

		9-12

		13-16

		17-20
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		25-28
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0



2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0





2-11 Chart
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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2-27 Chart2
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Number of Cases

Percent

Percentage Distribution

0

0
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2-28

		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0





2-28 Chart
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2-68

		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129





2-68 Chart1
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3-1

		7		4		9		8		2

												mean		6.00

												median		7.00

												mode		0.00

												range		7.00

												interquartile range		4.00

												variance		8.50

												standard deviation		2.92

												coefficient of variation		48.6%





3-2

		7		4		9		7		3		12

												mean		7.00

												median		7.00

												mode		7.00

												range		9.00

												interquartile range		3.75

												variance		10.80

												standard deviation		3.29

												coefficient of variation		46.9%





3-3

		12		7		4		9		0		7		3

												mean		6.00

												median		7.00

												mode		7.00

												range		12.00

												interquartile range		4.50

												variance		16.00

												standard deviation		4.00

												coefficient of variation		66.7%





3-4

		7		-5		-8		7		9

												mean		2.00

												median		7.00

												mode		7.00

												range		17.00

												interquartile range		12.00

												variance		62.00

												standard deviation		7.87

												coefficient of variation		393.7%





3-5

		3		3		3		3		3		3		3

												mean		3.00

												median		3.00

												mode		3.00

												range		0.00

												interquartile range		0.00

												variance		0.00

												standard deviation		0.00

												coefficient of variation		0.0%





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.3090		110.3374

		New Mexico		6.408		91.741				Variance		6.6258		276.8353

		Arizona		7.273		103.392				Std Dev		2.5741		16.6384

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.8831		7.7350		35		126.9757		93.6990

		West Virginia		6.439		84.479				2		50		15.4572		5.1609		48		143.6141		77.0606

		Tennessee		8.156		106.966				3		51		18.0313		2.5868		51		160.2525		60.4223

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		58.8%						68.6%

		Massachusetts		10.694		132.962				2		98.0%						94.1%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938

		District of Columbia		5.293		149.508





3-29f

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

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.4094		109.5539

		New Mexico		6.408		91.741				Variance		6.2451		251.0714

		Arizona		7.273		103.392				Std Dev		2.4990		15.8452

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.9084		7.9103		35		125.3992		93.7087

		West Virginia		6.439		84.479				2		49		15.4074		5.4113		47		141.2444		77.8635

		Tennessee		8.156		106.966				3		50		17.9064		2.9123		50		157.0896		62.0182

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		60.0%						70.0%

		Massachusetts		10.694		132.962				2		98.0%						94.0%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938





3-42

		16		18		11		17		13		10		22		15		16				mean		15.33

																						median		16

																						stddev		3.67

																								Bin		Frequency						Midpoint		Frequency

																				10				10		1						9		1

																				12				12		1						11		1

																				14				14		1						13		1

																				16				16		3						15		3

																				18				18		2						17		2

																				20				20		0						19		0

																				22				22		1						21		1

																				24				24		0						23		0

																								More		0

		460.00000
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3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		2.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		7.470

		Interquartile Range		2.348		2.813

		Variance		2.952		3.579

		Std Dev		1.718		1.892

		C.V.		0.776		0.940





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		3.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		27.470

		Interquartile Range		2.348		2.813

		Variance		2.952		35.239

		Std Dev		1.718		5.936

		C.V.		0.776		1.971





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71

				Plant A		Plant B

		Mean		9.382		11.354				0		midpoints		Plant A		Plant B

		Median		8.515		11.960				2		1		0		0

		1Q		7.448		8.440				4		3		0		1

		3Q		11.045		13.845				6		5		4		3

		Range		17.200		23.420				8		7		5		1

		Interquartile Range		3.598		5.405				10		9		4		3

		Variance		15.981		26.277				12		11		5		2

		Std Dev		3.998		5.126				14		13		0		5

		C.V.		0.426		0.452				16		15		0		3

										18		17		1		1

										20		19		0		0

										22		21		1		0

										24		23		0		0

										26		25		0		1

										28		27		0		0

										30		29		0		0

		A						Bin								0

		Bin		Frequency				Bin		Frequency

		0		0				0		0

		2		0				2		0

		4		0				4		1

		6		4				6		3

		8		5				8		1

		10		4				10		3

		12		5				12		2

		14		0				14		5

		16		0				16		3

		18		1				18		1

		20		0				20		0

		22		1				22		0

		24		0				24		0

		26		0				26		1

		28		0				28		0

		30		0				30		0

		More		0				More		0
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3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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		0

		0-4

		5-8

		9-12

		13-16

		17-20

		21-24

		25-28



Frequency

Book Value ($)

Frequency

Histogram
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21

18

8

1
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0
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		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0
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				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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		21-40

		41-60
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Number of Cases

Percent

Percentage Distribution

0

0
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		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0
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		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129
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		7		4		9		8		2

												mean		6.00

												median		7.00

												mode		0.00

												range		7.00

												interquartile range		4.00

												variance		8.50

												standard deviation		2.92

												coefficient of variation		48.6%





3-2

		7		4		9		7		3		12

												mean		7.00

												median		7.00

												mode		7.00

												range		9.00

												interquartile range		3.75

												variance		10.80

												standard deviation		3.29

												coefficient of variation		46.9%





3-3

		12		7		4		9		0		7		3

												mean		6.00

												median		7.00

												mode		7.00

												range		12.00

												interquartile range		4.50

												variance		16.00

												standard deviation		4.00

												coefficient of variation		66.7%





3-4

		7		-5		-8		7		9

												mean		2.00

												median		7.00

												mode		7.00

												range		17.00

												interquartile range		12.00

												variance		62.00

												standard deviation		7.87

												coefficient of variation		393.7%





3-5

		3		3		3		3		3		3		3

												mean		3.00

												median		3.00

												mode		3.00

												range		0.00

												interquartile range		0.00

												variance		0.00

												standard deviation		0.00

												coefficient of variation		0.0%
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		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3
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		State		Bottom Fifth ($000)		Top Fifth ($000)				Summary Statistics

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.3090		110.3374

		New Mexico		6.408		91.741				Variance		6.6258		276.8353

		Arizona		7.273		103.392				Std Dev		2.5741		16.6384

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.8831		7.7350		35		126.9757		93.6990

		West Virginia		6.439		84.479				2		50		15.4572		5.1609		48		143.6141		77.0606

		Tennessee		8.156		106.966				3		51		18.0313		2.5868		51		160.2525		60.4223

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		58.8%						68.6%

		Massachusetts		10.694		132.962				2		98.0%						94.1%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938

		District of Columbia		5.293		149.508
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		State		Bottom Fifth ($000)		Top Fifth ($000)				Summary Statistics

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.4094		109.5539

		New Mexico		6.408		91.741				Variance		6.2451		251.0714

		Arizona		7.273		103.392				Std Dev		2.4990		15.8452

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.9084		7.9103		35		125.3992		93.7087

		West Virginia		6.439		84.479				2		49		15.4074		5.4113		47		141.2444		77.8635

		Tennessee		8.156		106.966				3		50		17.9064		2.9123		50		157.0896		62.0182

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		60.0%						70.0%

		Massachusetts		10.694		132.962				2		98.0%						94.0%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938
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		16		18		11		17		13		10		22		15		16				mean		15.33

																						median		16

																						stddev		3.67

																								Bin		Frequency						Midpoint		Frequency

																				10				10		1						9		1

																				12				12		1						11		1

																				14				14		1						13		1

																				16				16		3						15		3

																				18				18		2						17		2

																				20				20		0						19		0

																				22				22		1						21		1

																				24				24		0						23		0

																								More		0

		460.00000
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		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		2.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		7.470

		Interquartile Range		2.348		2.813

		Variance		2.952		3.579

		Std Dev		1.718		1.892

		C.V.		0.776		0.940
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		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		3.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		27.470

		Interquartile Range		2.348		2.813

		Variance		2.952		35.239

		Std Dev		1.718		5.936

		C.V.		0.776		1.971





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71

				Plant A		Plant B

		Mean		9.382		11.354				0		midpoints		Plant A		Plant B

		Median		8.515		11.960				2		1		0		0

		1Q		7.448		8.440				4		3		0		1

		3Q		11.045		13.845				6		5		4		3

		Range		17.200		23.420				8		7		5		1

		Interquartile Range		3.598		5.405				10		9		4		3

		Variance		15.981		26.277				12		11		5		2

		Std Dev		3.998		5.126				14		13		0		5

		C.V.		0.426		0.452				16		15		0		3

										18		17		1		1

										20		19		0		0

										22		21		1		0

										24		23		0		0

										26		25		0		1

										28		27		0		0

										30		29		0		0

		A						Bin								0

		Bin		Frequency				Bin		Frequency

		0		0				0		0

		2		0				2		0

		4		0				4		1

		6		4				6		3

		8		5				8		1

		10		4				10		3

		12		5				12		2

		14		0				14		5

		16		0				16		3

		18		1				18		1

		20		0				20		0

		22		1				22		0

		24		0				24		0

		26		0				26		1

		28		0				28		0

		30		0				30		0

		More		0				More		0
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3-48

				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

		(1) arithmetic mean		43.89																5

		(2) median		45.00																15

		(3) range		76.00																25

		(4) interquartile range		43.00																35

		(5) variance		639.26																45

		(6) standard deviation		25.28																55

																				65

																				75

																				85

																				95

																				105

								Bin		Frequency						Processing Time		Frequency

								5		0						0		0

								15		0						10		0

								25		9						20		9

								35		4						30		4

								45		1						40		1

								55		3						50		3

								65		5						60		5

								75		2						70		2

								85		0						80		0

								95		3						90		3

								105		0						100		0

								More		0						110		0





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0





2-10 Chart
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2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0





2-11 Chart
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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0
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0.1333333333

0.0666666667

0



2-28

		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0





2-28 Chart
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		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129
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3-1

		7		4		9		8		2

												mean		6.00

												median		7.00

												mode		0.00

												range		7.00

												interquartile range		4.00

												variance		8.50

												standard deviation		2.92

												coefficient of variation		48.6%





3-2

		7		4		9		7		3		12

												mean		7.00

												median		7.00

												mode		7.00

												range		9.00

												interquartile range		3.75

												variance		10.80

												standard deviation		3.29

												coefficient of variation		46.9%





3-3

		12		7		4		9		0		7		3

												mean		6.00

												median		7.00

												mode		7.00

												range		12.00

												interquartile range		4.50

												variance		16.00

												standard deviation		4.00

												coefficient of variation		66.7%





3-4

		7		-5		-8		7		9

												mean		2.00

												median		7.00

												mode		7.00

												range		17.00

												interquartile range		12.00

												variance		62.00

												standard deviation		7.87

												coefficient of variation		393.7%





3-5

		3		3		3		3		3		3		3

												mean		3.00

												median		3.00

												mode		3.00

												range		0.00

												interquartile range		0.00

												variance		0.00

												standard deviation		0.00

												coefficient of variation		0.0%





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.3090		110.3374

		New Mexico		6.408		91.741				Variance		6.6258		276.8353

		Arizona		7.273		103.392				Std Dev		2.5741		16.6384

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.8831		7.7350		35		126.9757		93.6990

		West Virginia		6.439		84.479				2		50		15.4572		5.1609		48		143.6141		77.0606

		Tennessee		8.156		106.966				3		51		18.0313		2.5868		51		160.2525		60.4223

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		58.8%						68.6%

		Massachusetts		10.694		132.962				2		98.0%						94.1%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938

		District of Columbia		5.293		149.508





3-29f

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

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.4094		109.5539

		New Mexico		6.408		91.741				Variance		6.2451		251.0714

		Arizona		7.273		103.392				Std Dev		2.4990		15.8452

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.9084		7.9103		35		125.3992		93.7087

		West Virginia		6.439		84.479				2		49		15.4074		5.4113		47		141.2444		77.8635

		Tennessee		8.156		106.966				3		50		17.9064		2.9123		50		157.0896		62.0182

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		60.0%						70.0%

		Massachusetts		10.694		132.962				2		98.0%						94.0%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938





3-42

		16		18		11		17		13		10		22		15		16				mean		15.33

																						median		16

																						stddev		3.67

																								Bin		Frequency						Midpoint		Frequency

																				10				10		1						9		1

																				12				12		1						11		1

																				14				14		1						13		1

																				16				16		3						15		3

																				18				18		2						17		2

																				20				20		0						19		0

																				22				22		1						21		1

																				24				24		0						23		0

																								More		0

		460.00000
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		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		2.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		7.470

		Interquartile Range		2.348		2.813

		Variance		2.952		3.579

		Std Dev		1.718		1.892

		C.V.		0.776		0.940





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		3.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		27.470

		Interquartile Range		2.348		2.813

		Variance		2.952		35.239

		Std Dev		1.718		5.936

		C.V.		0.776		1.971





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71

				Plant A		Plant B

		Mean		9.382		11.354				0		midpoints		Plant A		Plant B

		Median		8.515		11.960				2		1		0		0

		1Q		7.448		8.440				4		3		0		1

		3Q		11.045		13.845				6		5		4		3

		Range		17.200		23.420				8		7		5		1

		Interquartile Range		3.598		5.405				10		9		4		3

		Variance		15.981		26.277				12		11		5		2

		Std Dev		3.998		5.126				14		13		0		5

		C.V.		0.426		0.452				16		15		0		3

										18		17		1		1

										20		19		0		0

										22		21		1		0

										24		23		0		0

										26		25		0		1

										28		27		0		0

										30		29		0		0

		A						Bin								0

		Bin		Frequency				Bin		Frequency

		0		0				0		0

		2		0				2		0

		4		0				4		1

		6		4				6		3

		8		5				8		1

		10		4				10		3

		12		5				12		2

		14		0				14		5

		16		0				16		3

		18		1				18		1

		20		0				20		0

		22		1				22		0

		24		0				24		0

		26		0				26		1

		28		0				28		0

		30		0				30		0

		More		0				More		0
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3-48

				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

		(1) arithmetic mean		43.89																5

		(2) median		45.00																15

		(3) range		76.00																25

		(4) interquartile range		43.00																35

		(5) variance		639.26																45

		(6) standard deviation		25.28																55

		skewness		0.5172675307																65

																				75

		3rd quartile		61.50																85

																				95

																				105

								Bin		Frequency						Processing Time		Frequency

								5		0						0		0

								15		0						10		0

								25		9						20		9

								35		4						30		4

								45		1						40		1

								55		3						50		3

								65		5						60		5

								75		2						70		2

								85		0						80		0

								95		3						90		3

								105		0						100		0

								More		0						110		0
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3-49

						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

		(1) arithmetic mean		43.04										-10						0		8

		(2) median		28.50										10						20		21

		(3) range		164.00										30						40		7

		(4) interquartile range		38.25										50						60		4

		(5) variance		1757.79										70						80		2

		(6) standard deviation		41.93										90						100		3

		skewness		1.49										110						120		2

														130						140		1

														150						160		2

														170						180		0

								Bin		Frequency				190								0

								-10		0				210								0

								10		8

								30		21

								50		7

								70		4

								90		2

								110		3

								130		2

								150		1

								170		2

								190		0

								210		0

								More		0





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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2-28

		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0
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		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129
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		7		4		9		8		2

												mean		6.00

												median		7.00

												mode		0.00

												range		7.00

												interquartile range		4.00

												variance		8.50

												standard deviation		2.92

												coefficient of variation		48.6%





3-2

		7		4		9		7		3		12

												mean		7.00

												median		7.00

												mode		7.00

												range		9.00

												interquartile range		3.75

												variance		10.80

												standard deviation		3.29

												coefficient of variation		46.9%





3-3

		12		7		4		9		0		7		3

												mean		6.00

												median		7.00

												mode		7.00

												range		12.00

												interquartile range		4.50

												variance		16.00

												standard deviation		4.00

												coefficient of variation		66.7%





3-4

		7		-5		-8		7		9

												mean		2.00

												median		7.00

												mode		7.00

												range		17.00

												interquartile range		12.00

												variance		62.00

												standard deviation		7.87

												coefficient of variation		393.7%





3-5

		3		3		3		3		3		3		3

												mean		3.00

												median		3.00

												mode		3.00

												range		0.00

												interquartile range		0.00

												variance		0.00

												standard deviation		0.00

												coefficient of variation		0.0%





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.3090		110.3374

		New Mexico		6.408		91.741				Variance		6.6258		276.8353

		Arizona		7.273		103.392				Std Dev		2.5741		16.6384

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.8831		7.7350		35		126.9757		93.6990

		West Virginia		6.439		84.479				2		50		15.4572		5.1609		48		143.6141		77.0606

		Tennessee		8.156		106.966				3		51		18.0313		2.5868		51		160.2525		60.4223

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		58.8%						68.6%

		Massachusetts		10.694		132.962				2		98.0%						94.1%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938

		District of Columbia		5.293		149.508
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		State		Bottom Fifth ($000)		Top Fifth ($000)				Summary Statistics

		New York		6.787		132.39						Bottom Fifth ($000)		Top Fifth ($000)

		Louisiana		6.43		102.339				Mean		10.4094		109.5539

		New Mexico		6.408		91.741				Variance		6.2451		251.0714

		Arizona		7.273		103.392				Std Dev		2.4990		15.8452

		Connecticut		10.415		147.594

		California		9.033		127.719

		Florida		7.705		107.811				Comparison with Empirical Rule

		Kentucky		7.364		99.21				Sigmas from mean		Bottom Fifth ($000)		Upper		Lower		Top Fifth ($000)		Upper		Lower

		Alabama		7.531		99.062				1		30		12.9084		7.9103		35		125.3992		93.7087

		West Virginia		6.439		84.479				2		49		15.4074		5.4113		47		141.2444		77.8635

		Tennessee		8.156		106.966				3		50		17.9064		2.9123		50		157.0896		62.0182

		Texas		8.642		113.149

		Mississippi		6.257		80.98				Percentages

		Michigan		9.257		117.107				Sigmas from mean		Bottom Fifth ($000)						Top Fifth ($000)

		Oklahoma		7.483		94.38				1		60.0%						70.0%

		Massachusetts		10.694		132.962				2		98.0%						94.0%

		Georgia		9.978		123.837				3		100.0%						100.0%

		Illinois		10.002		123.233

		Ohio		9.346		111.894

		South Carolina		8.146		96.712

		Pennsylvania		10.512		124.537

		North Carolina		9.363		107.49

		Rhode Island		9.914		111.015

		Washington		10.116		112.501

		Maryland		13.346		147.971

		Virginia		10.816		116.202

		Kansas		10.79		110.341

		Oregon		9.627		97.589

		New Jersey		14.211		143.01

		Indiana		11.115		110.876

		Montana		9.051		89.902

		South Dakota		9.474		93.822

		Idaho		10.721		104.725

		Delaware		12.041		116.965

		Arkansas		8.995		83.434

		Colorado		14.326		131.368

		Hawaii		12.735		116.06

		Missouri		11.09		100.837

		Alaska		14.868		129.065

		Wyoming		11.174		94.845

		Minnesota		14.655		120.344

		Nebraska		12.546		102.992

		Maine		11.275		92.457

		New Hampshire		14.299		116.018

		Nevada		12.276		98.693

		Iowa		13.148		104.253

		Wisconsin		13.398		103.551

		Vermont		13.107		97.898

		North Dakota		12.424		91.041

		Utah		15.709		110.938





3-42

		16		18		11		17		13		10		22		15		16				mean		15.33

																						median		16

																						stddev		3.67

																								Bin		Frequency						Midpoint		Frequency

																				10				10		1						9		1

																				12				12		1						11		1

																				14				14		1						13		1

																				16				16		3						15		3

																				18				18		2						17		2

																				20				20		0						19		0

																				22				22		1						21		1

																				24				24		0						23		0

																								More		0

		460.00000
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3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		2.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		7.470

		Interquartile Range		2.348		2.813

		Variance		2.952		3.579

		Std Dev		1.718		1.892

		C.V.		0.776		0.940





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1.6		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72

				Office I		Office II

		Mean		2.214		3.012

		Median		1.540		1.505

		1Q		0.960		0.600

		3Q		3.308		3.413

		Range		5.800		27.470

		Interquartile Range		2.348		2.813

		Variance		2.952		35.239

		Std Dev		1.718		5.936

		C.V.		0.776		1.971





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71

				Plant A		Plant B

		Mean		9.382		11.354				0		midpoints		Plant A		Plant B

		Median		8.515		11.960				2		1		0		0

		1Q		7.448		8.440				4		3		0		1

		3Q		11.045		13.845				6		5		4		3

		Range		17.200		23.420				8		7		5		1

		Interquartile Range		3.598		5.405				10		9		4		3

		Variance		15.981		26.277				12		11		5		2

		Std Dev		3.998		5.126				14		13		0		5

		C.V.		0.426		0.452				16		15		0		3

										18		17		1		1

										20		19		0		0

										22		21		1		0

										24		23		0		0

										26		25		0		1

										28		27		0		0

										30		29		0		0

		A						Bin								0

		Bin		Frequency				Bin		Frequency

		0		0				0		0

		2		0				2		0

		4		0				4		1

		6		4				6		3

		8		5				8		1

		10		4				10		3

		12		5				12		2

		14		0				14		5

		16		0				16		3

		18		1				18		1

		20		0				20		0

		22		1				22		0

		24		0				24		0

		26		0				26		1

		28		0				28		0

		30		0				30		0

		More		0				More		0
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3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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2-28

		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0





2-28 Chart
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2-68

		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129





2-68 Chart1

		2600-2800

		2800-3000

		3000-3200

		3200-3400

		3400-3600

		3600-3800

		3800-4000



%

Calls Received

Percent

Percent Distribution

0.0333333333

0

0.5

0.3666666667

0

0.0666666667

0.0333333333



2-68 Chart2

		2600-2800

		2800-3000

		3000-3200

		3200-3400

		3400-3600

		3600-3800

		3800-4000



%

Calls Received

Cumulative Percent

Cumulative Percent Distribution

0.0333333333

0.0333333333

0.5333333333

0.9

0.9

0.9666666667

1



3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12





3-3

		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71





3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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2-28

		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0
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2-68

		Day		No. of Calls				bins				Excel output						Ready for chart				%		cum %

		1		3,060				2600				Bin		Frequency				2600-2800		1		0.0333333333		0.0333333333

		2		3,370				2800				2600		0				2800-3000		0		0		0.0333333333

		3		3,087				3000				2800		1				3000-3200		15		0.5		0.5333333333

		4		3,135				3200				3000		0				3200-3400		11		0.3666666667		0.9

		5		3,805				3400				3200		15				3400-3600		0		0		0.9

		6		3,234				3600				3400		11				3600-3800		2		0.0666666667		0.9666666667

		7		3,105				3800				3600		0				3800-4000		1		0.0333333333		1

		8		3,168				4000				3800		2						30

		9		3,235								4000		1

		10		3,174								More		0

		11		3,603

		12		3,256

		13		3,075

		14		3,187

		15		3,060

		16		3,004

		17		2,685

		18		3,618

		19		3,369

		20		3,353

		21		3,277

		22		3,066

		23		3,341

		24		3,181

		25		3,252

		26		3,161

		27		3,186

		28		3,347

		29		3,275

		30		3,129
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3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12





3-3

		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71





3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart 1

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91																Ready for Chart 2

		14		111

		15		86																0-20		0.0%

		16		84																21-40		0.0%

		17		131																41-60		3.3%

		18		71																61-80		26.7%

		19		118																81-100		50.0%

		20		88																101-120		13.3%

		21		91																121-140		6.7%

		22		99																141-160		0.0%

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76
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2-28

		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

		Bins				Excel output						Ready for chart

		1.8				Bin		Frequency

		1.85				1.8		0				1.85-1.90		1

		1.9				1.85		0				1.90-1.95		5

		1.95				1.9		1				1.95-2.00		18

		2				1.95		5				2.00-2.05		19

		2.05				2		18				2.05-2.10		6

		2.1				2.05		19				2.10-2.15		1

		2.15				2.1		6				2.15-2.20		0

		2.2				2.15		1

		2.25				2.2		0

		2.3				2.25		0

						2.3		0

						More		0





2-68

		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





3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12





3-3

		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71





3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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1 and 2

		42		29		21		37		40

		33		38		26		39		47

		Mean		35.2

		Median		37.5

		Variance		62.6

		St. Dev.		7.9

		MAD		6.4				Absolute deviations

		1st Quartile		30.0				6.8		6.2		14.2		1.8		4.8

		3rd Quartile		39.8				2.2		2.8		9.2		3.8		11.8

		Interquartile Range		9.8





3

		Variance =		5.25						1		2		3		4		5		6		7		8

				12.25						1		1		1		1		8		8		8		8

				6.25						1		1		4		4		5		5		8		8

				47.25						-6		-3		0		3		6		9		12		15
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		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

		Bins				Bin		Frequency		Lower Bound		Upper Bound		Midpoint

		0				1-10		0		1		10		5.5

		10				11-20		0		11		20		15.5

		20				21-30		0		21		30		25.5

		30				31-40		0		31		40		35.5

		40				41-50		0		41		50		45.5

		50				51-60		5		51		60		55.5

		60				61-70		8		61		70		65.5

		70				71-80		8		71		80		75.5

		80				81-90		13		81		90		85.5

		90				91-100		6		91		100		95.5

		100				101-110		0		101		110		105.5





Chart 4

		1-10

		11-20

		21-30

		31-40

		41-50

		51-60

		61-70

		71-80

		81-90

		91-100

		101-110



Frequency

Histogram - Problem 4

0

0

0

0

0

5

8

8

13

6

0



5

		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		61		3.1		2.9
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		Loss 11/13		Gain before 11/13

		4.7		38

		4.4		24

		3.3		13.3

		3		19.9

		4.1		36.8

		4.7		24.5

		5		29.6

		3.6		28

		4.9		24.6

		6		31.2

		4		21.5

		3.3		19.4
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		5.2		32.3
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		Fall 97						Summer 98

		1		2		3		4
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Chart 7a

		5.6482142857

		6.1419607843

		6.3063411897

		6.6405228758



# of Sections Taught

Average Evaluation Score

Average Teaching Evaluation
David Juran - B6014



Chart 7b

		5.6482142857

		6.1419607843

		6.3063411897

		6.6405228758



# of Sections Taught

Average Evaluation Score

Average Teaching Evaluation
David Juran - B6014



Sheet5

		





Sheet4

		






_999518560.xls
2-10

		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0
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		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0





2-27

				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





2-28

		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		2.02		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





2-68

		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





3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12





3-3

		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71





3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167
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2-10

		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0





2-10 Chart
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2-11

		3.8		4.1		4.7		5.2		2.8		5.6		4.9		6.7		9.2				Bins

		4.9		4.9		4.9		5.2		5.9		5.2		4.8		4.8		9.1				0

		4.6		8		4.9		4.2		4.1		5.3		5.5		8		7.2				1

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8				2

																						3

		Excel Output								Ready for Chart												4

		Bin		Frequency																		5

		0		0						Premium ($1000)		Frequency										6

		1		0						0-1		0										7

		2		0						1-2		0										8

		3		1						2-3		1										9

		4		1						3-4		1										10

		5		19						4-5		19

		6		7						5-6		7

		7		1						6-7		1

		8		5						7-8		5

		9		0						8-9		0

		10		2						9-10		2

		More		0





2-11 Chart
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2-27 Chart1
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2-27

				Cases

		Week		Purchased										Excel output						Ready for Chart

		1		81						Bins				Bin		Frequency

		2		61						0				0		0						0

		3		77						20				20		0				0-20		0

		4		71						40				40		0				21-40		0

		5		69						60				60		1				41-60		1

		6		81						80				80		8				61-80		8

		7		66						100				100		15				81-100		15

		8		111						120				120		4				101-120		4

		9		56						140				140		2				121-140		2

		10		81						160				160		0				141-160		0

		11		86										More		0

		12		133

		13		91

		14		111

		15		86

		16		84

		17		131

		18		71

		19		118

		20		88

		21		91

		22		99

		23		89

		24		96

		25		108

		26		86

		27		84

		28		76

		29		83

		30		76





2-28

		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		2.02		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





2-68

		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





3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12





3-3

		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		27.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-47

		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		7.5		7.96		4.42		10.5		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		2.33		14.25		5.37		6.25		9.71





3-48

		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





3-49

		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





13-55a

		Brand		Price ($)		Energy Cost Per Year ($)

		KitchenAid Superba KsRS2sQF		1,600		73

		Kenmore (Sears) 5757		1,200		73

		Whirlpool ED25DQXD		1,550		78

		Amana SRD25S3		1,350		85

		Kenmore (Sears) 5647		1,700		93

		GE ProfiIe TPX24PRY		1,700		93

		Frigidaire Gallery FRS26ZGE		1,500		95

		Maytag RSW2400EA		1,400		96

		GE TFX25ZRY		1,200		94





13-56a

		Country		Charge per Minute ($)		Minutes (billions)		Country		Charge per Minute ($)		Minutes (billions)

		Canada		0.34		3.049		India		1.38		0.287

		Mexico		0.85		2.012		Brazil		0.96		0.284

		Britain		0.73		1.025		Italy		1		0.279

		Germany		0.88		0.662		Taiwan		0.97		0.273

		Japan		1		0.576		Colombia		1		0.257

		Domin. Rep.		0.84		0.41		China		1.47		0.232

		France		0.81		0.364		Israel		1.16		0.214

		South Korea		1.09		0.319		Australia		1.01		0.201

		Hong Kong		0.9		0.317		Jamaica		1.03		0.188

		Philippines		1.29		0.297		Netherlands		0.78		0,167





Sheet2

		






_999517918.xls
2-10 Chart
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2-10

		7		9		8		6		12		6		9		15		9		16				bins for histogram

		8		5		14		8		7		6		10		8		11		4				0

		10		6		16		5		10		12		7		10		15		7				4

		10		8		8		10		18		8		10		11		7		10				8

		7		8		15		23		13		9		8		9		9		13				12

																								16

																								20

																								24

																								Excel output						Ready for chart

																								Bin		Frequency				Book Value ($)		Frequency

																								0		0				0		0

																								4		1				0-4		1

																								8		21				5-8		21

																								12		18				9-12		18

																								16		8				13-16		8

																								20		1				17-20		1

																								24		1				21-24		1

																								More		0				25-28		0





2-11

		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		4.9		4.2		4.1		5.3		5.5		8		7.2

		7.2		4.1		4.5		8		4.4		4.2		4.6		4.2		4.8





2-27

				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





2-28

		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		2.02		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





2-68

		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





3-1

		7		4		9		8		2





3-2

		7		4		9		7		3		12





3-3

		12		7		4		9		0		7		3





3-4

		7		-5		-8		7		9





3-5

		3		3		3		3		3		3		3





3-28

		mean		28.2

		stdev		6.75

		max		60.3

		min		0.3

		Q1		23.9

		Q3		32.3





3-29

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

		New York		6.787		132.39		Kansas		10.79		110.341

		Louisiana		6.43		102.339		Oregon		9.627		97.589

		New Mexico		6.408		91.741		New Jersey		14.211		143.01

		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		Idano		10.721		104.725

		Kentucky		7.364		99.21		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		116.06

		Texas		8.642		113.149		Missouri		11.09		100.837

		Mississippi		6.257		80.98		Alaska		14.868		129.065

		Michigan		9.257		117.107		Wyoming		11.174		94.845

		Oklahoma		7.483		94.38		Minnesota		14.655		120.344

		Massachusens		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		107.49		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





3-42

		16		18		11		17		13		10		22		15		16





3-46

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97

		Central Office II Time to Clear Problems (minutes)

		7.55		3.75		0.1		1.1		0.6		0.52		3.3		2.1		0.58		4.02

		3.75		0.65		1.92		0.6		1.53		4.23		0.08		1.48		1.65		0.72





3-46e

		Central Office I Time to Clear Problems (minutes)

		1.48		1.75		0.78		2.85		0.52		1		4.15		3.97		1.48		3.1

		1.02		0.53		0.93		1.6		0.8		1.05		6.32		3.93		5.45		0.97
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