
208 PART 2 MANAGING PROCESSES 

The issue has been raised by registered nurses, who feel 
they often have to perform work normally done by their 
aides. To get the facts, absenteeism data were gathered 
for the last three weeks, which is considered a representa-

.. tive period for future conditions. After taking random 
A' . s~ples of 64 personnel files each day, the following data 

produced: 
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Because your assessment of absenteeism is likely to come 
under careful scrutiny, you would like a type I error of only 
1 percent. You want to be sure to identify any instances of 
unusual absences. If some are present, you will have to 
explore them on behalf of the registered nurses. 

a. Design a p-chart. 

b. Based on your p-chart and the data from the last 3 
weeks, what can you conclude about the absenteeism 
of nurses' aides? 

8. A textile manufacturer wants to set up a control chart for 
irregularities (e.g., oil stains, shop soil, loose threads, and 
tears) per 100 square yards of carpet. The following data 
were collected from a sample of twenty 100-square-yard 
pieces of carpet: 

Sample 1 2 3 4 5 6 7 8 9 10 

Irregularities 11 8 9 12 4 16 5 8 17 10 
·······························- ··········--······ 

Sample 11 12 13 14 15 16 17 18 19 20 

Irregularities 11 5 7 12 13 8 19 11 9 10 

a. Using these data, set up a c-chart with z = 3. 

b. Suppose that the next five samples had 15, 18, 12, 22, 
and 21 irregularities. What do you conclude? 

9. The IRS is concerned with improving the accuracy of tax 
information given by its representatives over the tele
phone. Previous studies involved asking a set of 25 ques
tions of a large number of IRS telephone representatives 
to determine the proportion of correct responses. 
Historically, the average proportion of correct responses 
has been 70 percent. Recently, IRS representatives have 
been receiving more training. On Aprill, the set of 25 tax 
questions were again asked of 20 randomly selected IRS 
telephone representatives. The proportions of correct 
answers were 0.88, 0.76, 0.64, 1.00, 0.76, 0.76, 0.72, 0.88, 
0.50, 0.50, 0.40, 1.00, 0.88, 1.00, 0.64, 0.76, 0.76, 0.88, 0.40, 

10. A travel agency is concerned with the accuracy and 
appearance of itineraries prepared for its clients. Defects 
can include errors in times, airlines, flight numbers, prices, 
car rental information, lodging, charge card numbers, and 
reservation numbers, as well as typographical errors .. As 
the possible number of errors is nearly infinite, the agency 
measures the number of errors that do occur. The turrent 
process results in an average of three errors per itinerary. 

a. What are the two-sigma control limits for these defects? 

b. A client scheduled a trip to Dallas. Her itinerary con
tained six errors. Interpret this information. 

11. Jim's Outfitters, Inc., makes custom fancy shirts for cow
boys. The shirts could be flawed in various ways, including 
flaws in the weave or color of the fabric, loose buttons or 
decorations, wrong dimensions, and urtevenstitches. Jim 
randomly examined 10 shirts, with the following results: 

Shirt Defects 
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a. Assuming that 10 observations are adequate for these 
purposes, determine the three-sigma control limits for 
defects per shirt. 

b. Suppose that the next shirt has 13 flaws. What can you 
say about the process now? 

~e Big Black Bird Company produces fiberglass camper 
\...::-{~~s. The process for producing the tops must be controlled 

so as to keep the number of dimples low. When the process 
was in control, the following defects were found in 10 ran
domly selected camper tops over an extended period of time: 

Dimples 
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3 14 

4 11 
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J:J ~J a. Assuming 10 observations are adequate for this pur
pose, determine the three-sigma control limits for 
dimples per camper top. 

b. Suppose that the next camper top has 15 dimples. 
What can you say about the process now? 

he production manager at Sunny Soda, Inc., is inter-
.. . ~in tracking the quality of the company's 12-ounce 
~t~;filling line. The bottles must be filled within the 
toler~~ set for this product because the dietary infor
mation on,.;tl.J;e l~b~l shows 12 ounces as the serving size. 
The design sta)l ? for the product calls for a fill level of 
12.00 ± 0.10 6un. heJ;nanager collected the follow
ing sample data (in tlui({~U:itces per bottle) on the pro-
duction process: ·· 

Sample 1 2 3 

12.00 11.97 

2 11.91 11.94 12.10 

3 11.89 12.02 11.97 

4 12.10 12.09 12.05 11.95 

5 12.08 11.92 12.12 12.05 

6 11.94 11.98 12.06 12.08 

7 12.09 12.00 12.00 12.03 

8 12.01 12.04 11.99 11.95 

9 12.00 11.96 11.97 12.03 

10 11.92 11.94 12.09 12.00 

11 11.91 11.99 12.05 12.10 

12 12.01 12.00 12.06 11.97 

13 11.98 11.99 12.06 12.03 

14 12.02 12.00 12.05 11.95 

15 12.00 12.05 12.01 11.97 

a. Are the process average and range in statistical control? 

b. Is the process capable of meeting the design standard 
at four-sigma quality? Explain. 

~ Th~ Money Pit Mortgage Company is interested in moniU tonng the performance of the mortgage process. Fifteen 
samples of five completed mortgage transactions each 
were taken during a period when the process was believed 
to be in control. The times to complete the transactions 
were measured. The means and ranges of the mortgage 
process transaction times, measured in days, are as follows: 

Sample 1 2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 

Mean 1714 81712131516131416 911 912 

Range 6 11 4 8 9 14 12 15 10 10 11 6 9 11 13 

15. 

Subsequently, samples of size 5 were taken from the 
process every week for the next.lO weeks. The times wer~ 
measured and the following results obtained: 

Sample 16 17 18 19 20 21 22 23 24 25 

Mean 11 14 9 15 17 19 13 22 20 18 

Range 7 11 6 4 12 14 11 10 8 6 

a. Construct the control charts for the mean and the 
range, using the original15 samples. 

b. On the control charts developed in part(a), plotthe 
values from samples 16 through 25 and comment on 
whether the process .is in control. 

c. In part {b), if you concluded that the process was out 
of control, would you attribute it to a drift in the 
mean, or an increase in the variability, or both? 
Explain your answer. 

The Money Pit Mortgage Company of Problem 14 made 
some changes to the process and undertook a process 
capability study. The following data were obtained for 
J!;j,,samples of size 5. Based on the individual observa
!~tiohs, management estimated the process standard devi-
ationto be 4.21 (days) for use in the process capability 
analysis. The lower and upper specification limits (in 
days) for th,@ fmmage process times were 5 and 25. 

~f,t" 
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·--··----·····--··"''-·~--
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1 

a. Calculate the process capability index and the process 
capability ratio values. 

b. Suppose management would be happy with three-sigma 
performance. What conclusions is management likely to 
draw from the capability analysis? Can valid conclusions 
about the process be drawn from the analysis? 

c. What remedial actions, if any, do you suggest that 
management take? 

16. Webster Chemical Company produces mastics and 
caulking for the construction industry. The product is 
blended in large mixers and then pumped into tubes and 
capped. Management is concerned about whether the 
filling process for tubes of caulking is in statistical con
trol. The process should be centered on eight ounces per 
tube. Several samples of eight tubes were taken; each 
tube was weighed, and the weights in Table 5.3 were 
obtained. 

a. Assume that only six samples are sufficient and 
develop the control charts for the mean and the range. 

b. Plot the observations on the control chart and com
ment on your findings. 
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