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Statistics for Business Analysis
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Trimester — |, End-Term Examination: September 2019

Time allowed: 2 hrs 30 min Max Marks: 50

Roll No:

Instruction: Students are reqired to write Roll No on every page of the question paper,
writing anything except the Roll No will be treated as Unfair Means. In case of rough work

please use answer sheet.

Sections | No. of Questions to attempt Marks Marks
A 3 questions with internal choices 10 Marks each 3*10 =30
and CILO covered
B Compulsory Case Study 20 Marks 20
Total Marks 50
s
SECTION A
A1l (CILO 1)
| Credit card companies are increasing their revenues by raising the late fees charged
to their customers. According to a study, late fees represent the third largest revenue
source for card companies, after interest changes and payments from the merchants
who accept their cards. In the preceding year, 58%of all credit card customers had to
pay late fees. If a random sample of 20- credit card holders is selected, what is the
probability that '
a) 0 had to pay a late fee? (2.5 marks)
b) No more than 5 had to pay a late fees? (2.5 marks)
c) More than 10 had to pay a late fees? (2.5 marks)

d) What assumptions did you have to make to answer (a) through (c)? (2.5 marks)
OR

IIl.  Only 0.02% of credit card holders of a company report the loss or theft of their credit
cards each month. The company has 150 credit cards in the city of Memphis. Use
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A2.

the Poisson probability tables to answer the following questions. What is the

probability that during the next month in the city of Memphis

a. No one reports the loss or theft of his or her credit cards? (2.5 marks)
b. Every credit card is lost or stolen? (2.5 marks)
c. Atleast nine people report the loss or theft of their cards? (2.5 marks)

d. Determine the expected number and standard deviation of reported lost or stolen
credit cards. (2.5 marks)

(CILO 2)

The average life expectancy of dishwashers produced by a company is 6 years with a
standard deviation of 8 months. Assume that the lives of dishwashers are normally
distributed.
a. What is the probability that a randomly selected dishwasher will have a life
expectancy of at least 7 years? (2.5 marks)
b. Dishwashers that fail operating in less than 4 years will be replaced free of charge.
What percent of dishwashers are expected to be replaced free of charge?(2.5 marks)
c. What are the minimum and the maximum life expectancy of the middle 95% of the
dishwashers' lives? Give your answer in months. (2.5 marks)
d. If 155 of this year's dishwasher production fail operating in less than 4 years and 4

months, how many dishwashers were produced this year? (2.5 marks)
OR

Pepsi is studying the effect of its latest advertising campa;i'gn. People chosen at random
were called and asked and asked how many cans of Pepsi they had bought in the past
week and how many Pepsi advertisements they had either read or seen in the past

week.
X (number of ads) 3 r 4 2 0 4 2 2
Y (cans purchased) i 16 9 6 5 6 3 8

a) Develop an equation for the relationship between cans purchased and number of ads

read or seen. (4 marks)
b) Interpret the slope of the regression line (2 marks)
c) Plot appropriate graphs for observed sales and estimated sales. (2 marks)
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d) If a customer has seen or read 5 ads, how many Pepsi cans he is expected to
purchase? (2 marks)

A3. (CILO 3)

A small lawnmower company produced 1,500 lawnmowers in 1990. In an effort to
determine how maintenance-free these units were, the company decided to conduct a
multiyear study of the 1990 lawnmowers. A sample of 200 owners of these lawnmowers
was drawn randomly from company records and contacted. The owners were given an
800 number and asked to call the company when the first major repair was required for
the lawnmowers. Owners who no longer used the lawnmower to cut their grass were
disqualified. After many vears, 187 of the owners had reported. The other 13 disquaiified
themselves. The average number of years until the first major repair was 5.3 for the 187
owners reporting, and the sample standard deviation was 1.28 years. If the company
wants to advertise an average number of years of repair- free lawn mowing for this
lawnmower, what is the point estimate? Construct a 95% confidence interval for the

average number of years until the first major repair. (10marks)
OR

Il. A production line operation is designed to fill cartons with laundry detergent to a mean
weight of 32 ounces. A sample of cartons is periodically selected and weighed to
determine whether underflling or overfilling is occurring. If the sample data lead to a
conclusion of underfilling or overfilling, the production line will be shut down and
adjusted to obtain proper filling.

a) Formulate the null and alternative hypotheses that will help in deciding whether to shut
down and adjust the production line. (4 marks)
b) Comment on the conclusion and the decisicn when Ho cannot be rejected. (3 marks)

c) Comment on the conclusion and the decision when Ho can be rejected (3 marks)

SECTION B
Case : Quality Associates, Ins. (CILO 3)

Quality Associates, Ins., a consulting firm, advises its clients about sampling and statistical
procedures that can be used to control their manufacturing processes. In one particular

application, a client gave Quality Associates a sample of 800 observations taken during a time
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in which that client's process was operating satisfactorily. The sample standard deviation for
these data was .21: hence, with so much data, the population standard deviation was assumed
to be .21. Quality Associates then suggested that random samples of size 30 be taken
periodically to monitor the process on an ongoing basis. By analyzing the new samples, the
client could quickly learn whether the process was operating satisfactorily. When the process
was not operating satisfactorily, corrective action could be taken to eliminate the problem. The
design specification indicated the mean for the process should be 12. The hypothesis test

suggested by Quality Associates follows.

Hoipt = 12
Ha:‘Ll 2 M2

Corrective action will be taken any time Ho rejected.

The following samples were collected at hourly intervals during the first day of operation of the Q.-‘
new statistical process control procedure. These data are available in the data set Quality.
Sample 1 Sample 2 Sample 3 Sample 4 Sample 1 Sample 2 Sample 3 Sample 4

11.55 11.62 11.91 12.02 11.93 12.00 12.01 12.35

11.62 11.69 11.36 12.02 11.85 11.92 12.06 12.09

11.52 11.59 11.75 12.05 11.76 11.83 11.76 11.77

11.75 11.82 11.95 12.18 12.16 12.23 11.82 12.20

11.90 11.97 12.14 12.11 11.77 11.84 1212 11.79

11.64 .71 11.72 12.07 12.00 12.07 11.60 12.30

11.80 11.87 11.61 12.05 12.04 211 11.95 12.27

12.03 12.10 11.85 11.64 11.98 12.05 11.96 12.29

11.94 12.01 12.16 12.39 12.30 12.37 12.22 12.47

11.92 11.99 11.91 11.65 12.18 12.25 1475 12.03 ‘{r’,'

12.13 12.20 12.12 1211 11.97. 12.04 11.96 1247 o

12.09 12.16 11.61 11.90 1217 12.24 11.85 11.94

11.93 12.00 12.21 12.22 11.85 11.92 11.89 11.97

12.21 12.28 11.56 11.88 12.30 12.37 11.88 12.23

12.32 12.39 11.95 12.03 12.15 12.22 11.93 12.26

Sample mean and Sample standard deviation for the four samples are as follows:

Sample 1 | Sample 2 | Sample 3 | Sample 4
Sample Size 30 30 30 30
Mean 11.959 12.029 11.889 12.081
Standard Deviation 0.220 0.220 0.207 0.206




)

Managerial Report

B1. Conduct a hypothesis test for each sample at the .01 level of significance and determine
what action, if any, should be taken. Provide the test statistic for each test. (5 marks)

B2. Looking at the standard deviation for each of the four samples. Does the assumption of
.21 for the population standard deviation appear reasonable? (10marks)

B3. Compute limits for the sample mean X around x = 12 such that, as long as a new sample

mean is within those limits, the process will be considered to be operating satisfactorily. If

X exceeds the upper limit or if X is below the lower limit, corrective action will be taken.

These limits are referred to as upper and lower control limits for quality control purposes.
(5 marks)
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Appendn Table 1

Areas under the Standard Normal
Probability Distribution between the Mean
and Positive Values of z

Mean 7=224

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

00 00000 0.0040 0.#0 00120 00160 00199 00239 00279 00319 0.0359
0.1 00398 0.0438 0.0478 00517 00557 00596 00636 00675 00714 0.0753
02 00793 00832 00871 0.0910 0.0948 00987 0.1026 0.1064 0.1103 0.1141
03 0i1e 0127 01255 01293 0.1331 013468 014066  0.1443 0.1480 0.1517
04 01554 0.1591 0.1628 0.1664 01700 0.1736 01772 0.1808 0.1844 0.1879
05 01915 01950 0.1985 02019 02054 0.2088 02123 02157 02190 02224
046 02257 022N 02324 02357 02389 02422 02454 02486 02517 02549
07 0©2580 02611 02642 02673 02704 0.2734 02764 02794 02823 02852
08 02881 02910 02939 02967 02995 0.3023 0.3051 0.3078 03106 03133
09 03159 0318 03212 03238 03264 0.3289 03315 03340 03365 0.3389
10 034]3 03438 03461 03485 0.3508 0.3531 03554 03577 03599 0.362%
1.1 03643 03665 03686 03708 03729 03749 03770 03790 03810 0.3830
03849 03869 03888 03907 03925 03944 0392 03980 03997 0.4015

12
13 04032 04049 04066 04082 0.4099 0.4115 0.4131 04147 04162 0.4177
14 04192 04207 04222 04236 04251 0.4265 04279 04292 04306 0.4319
15 04332 04345 04357 04370 04382 04394 04406 0.4418 0.4429  0.4441
16 04452 04463 04474 0.4484  0.4495 0.4505 04515 0.4525 0.4535  0.4545
17 04558 04564 04573 04582 04s9! 0.4599 04608 04616 0.4625  0.4433
1.8 0.4641 04649 0.4656 04664 04671 0.4678  0.4686  0.4693 0.4699  0.4706
19 04713 04719 04726 04732 04738 04744 04750 0.4756 0.4761 0.4767
20 04772 04778 04783 04788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
P | 0.4821 046826 04830 04834 0.4838 0.4842 0.4846  0.4850 0.4854  0.4857
22 04861 04864 04868 04871 0.4875 0.4878 0.4881 0.4864 0.48687  0.4890
23 04893 04896 04898 04901 0.4904 0.4906 04909 04911 0.4913  0.4916
24 04918 04920 04922 04925 04927 04929 04931 0.4932 0.4934  0.4936
25 04938 04940 04941 04943 04945 04946 04948 04949  0.4951 0.4952
26 04953 04955 04956 04957 04959 0.4960  0.4961 0.4962 0.4963  0.4964
27 04965 04966 04967 04968 04969 04970  0.4971 0.4972 0.4973 0.4974
28 04974 04975 04976 04977 04977 0.4978 0.4979 04979 04980 0.4981
29 _ 04981 0.4982 04962 04983 04984  0.4984 0.4985 0.4985 0.4986  0.4986
3.0

T 0.4987 04987 0.4987 04988  0.4988 04989 0.4989  0.4989 0.4990  0.4990

Appendix Table 2

0.06 of area Areas in Both Tails Combined for Student’s_
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n rl019 020 021 022 023 024 035 0326 027 02¢ 029 030 031 032 033 034 035 03 r = 1
15 0l0.0424 0.0352 00291 0.0241 00198 0.0163 0.0134 0.0109 0.0089 0.0072 0.0059 0.0047 0.0038 0.0031 0.0025 0.0020 0.0016 0.0012[15
1 101492 0.1319 0.1162 0.1018 0.0889 0.0772 0.0668 0.0576 0.0494 0.0423 0.0360 00305 Q0258 0.0217 0.0182 00152 00126 001G« i« :
2 |0/2449 02309 0.2162 02010 0.1858 0.1707 0.1559 0.1416 0.1280 0.1150 0.1029 0.0916 0.0811 0.0715 0.0627 0.0547 0.047¢6 00411 13
3102489 02501 02490 02457 02405 0.2336 0.2252 0.2156 0.2051 0.1939 0.1821 0.1700 0.1579 0.1457 0.1338 0.1222 0.1110 0.1002 |12 -
401752 0.1876 0.1986 0.2079 0.2155 0.2213 0.2252 0.2273 0.2276 0.2262 0.2231 0.2186 0.2128 0.2057 0.1977 0.1888 0.1792 0.1692 11
510,094 0.1032 0.1161 0.1290 0.1416 0.1537 0.1651 0.1757 0.1852 0.1935 0.2005 0.2061 0.2103 0.2130 0.2142 0.2140 0.2123 0.2093 |10 |
610.0353 0.0430 0.0514 0.0606 0.0705 0.0809 0.0917 0.1029 0.1142 0.1254 0.1365 0.1472 0.1575 0.1671 0.1759 C-1837 0.19C6 0.1963| & .
710.0107 0.0138 0.0176 0.0220 0.0271 0.0329 0.0393 0.0465 0.0543 0.0627 0.0717 0.0811 0.0910 0.1011 0.1114 0.1217 0.1319 0.1419| &
8:(0.0025 0.0035 0.0047 0.0062 0.0081 0.0104 0.0131 0.0163 0.0201 ‘0.0244 0.0293 0.0348 0.0409 0.0476 0.0549 0.0627 0.0710 0.0798| 7 |
¢ |0.0005 0.0007 0.0010 0.0014 0.0019 0.0025 0.0034 0.0045 0.0058 0.0074 0.0093 0.0116 0.0143 0.0174 0.0210 0.0251 0.029€ 0.0349| & -
10/0.0001 0.0001 0.0002 0.0002 0.0003 0.0005 0.0007 0.0009 0.0013 0.0017 0.0023 0.0030 0.0038 0.0049 0.0062 0.0076 0.0096 0.0118| S
11 |0.0000 0.0000 0.0000 0.0000 0.0000 0.0007 0.0001 0.0002 0.0002 0.0003 0.0004 0.0006 0.0008 0.0011 0.0014 0.0018 0.0024 0.0030| 4 o
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20 0/0.0148 0.0115 0.0090 0.0069 0.0054 0.0041 0.0032 0.0024 0.0018 0.0014 0.0011 0.0008 0.0006 0.0004 0.0003 0.0002 0.0002 0.0001 20
10,0693 0.0576 0.0477 0.0392 0.0321 0.0261 0.0211 0.0170 0.0137 0.0109 0.0087 0.0068 0.0054 0.0042 0.0033 0.0025 0.0020 0.0015 |19 &
2101545 0.1369 0.1204 0.1050 0.0910 0.0783 0.0669 0.0569 0.0480 0.0403 0.0336 0.0278 .0.0229 €.0188 0.0153 0.0124 0.0110 0.008018
3102175 0.2054 0.1920 0.1777 0.1631 0.1484 0.1339 0.1199 0.1065 0.0940 0.0823 0.0716 0.0619 0.0531 0.0453 0.0383 0.0323 0.0270|17 J
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| 2| 00890 00800 00716 00639 00567 00502 00442 0.0388 00339 00294 00255 0.0220 00189 0.016] | 10 ~
: 3| 01742 01634 01526 01419 0.1314 0.1211 01111 0.1015 00923 00836 00754 0.0676 00604 00537 | 9
; 4| 02302 02254 02195 02128 02054 0.1973 01886 0.1794 0.1700 0.1602 0.1504 0.1405 0.1306 0.1208 | 8 -~
! 5| 02163 02210 02246 02270 02284 0.2285 02276 02256 02225 02184 02134 02075 02008 01934 7 -
i 5| 01482 01580 01475 0.1766 0.1851 0.1931 02003 0.2068 02124 02171 0.2208 02234 0.2250 02256 | 6 |
i 7| 00746 00830 00918 01009 01103 0.1198 0.1295 0.1393 0.1489 0.1585 0.1678 0.1768 0.1853 0.1934 | 5 ~
' 8| 00274 00318 00367 00420 0.0479 0.0542 00611 0.0684 00762 00844 00930 0.1020 01113 0.1208 | 4 ~
o | 00071 00087 00104 00125 00148 00175 00205 00239 00277 00319 00367 00418 00475 00537 | 3 a1
10| 00013 00016 00020 00025 00031 00038 00046 0.0056 00068 00082 00098 00116 00137 00161 | 2 -~
11 | 00001 00002 00002 00003 00004 Q0005 00006 00008 0.0010 00013 00016 00019 00024 00029 1
12 | 00000 00000 00000 00000 00000 0.0000 00000 00001 00001 00001 00001 0.0001 00002 00002 | 012
15 0] 00010 00008 00006 00005 00004 00003 00002 00002 00001 00001 00001 00001 00000 0:0000 ] 15 1<
1| 00086 00071 00058 00047 00038 00031 00025 00020 00016 00012 00010 0.0008 0.0006 0.0005 | 14 (,
2| 0@3s4 00303 0025 00219 00185 00156 00130 0.0108 0.0090 00074 00060 0.0049 00040 00032 | 13
3| 00901 00805 00716 00634 00558 00489 00426 0.0369 00318 00272 00232 00197 00166 00139 | 12 s
4101587 01481 01374 01268 0.1163 0.1061 00963 0.0869 0.0780 0.0696 00617 00545 00478 00417 | 11 3
5102051 01997 01933 0.1859 0.1778 0.1691 0.1598 0.1502 0.1404 01304 01204 0.1106 01010 00916 | 10
o 09008 02040 02059 02066 02060 0.2041 02010 0.1967 0.1914 0.1851 0.1780 0.1702 01617 01527 | 9 4
7101516 01608 01693 0.1771 0.1840 0.1900 0.1949 0.1987 0.2013 02028 02030 02020 0.1997 01964 8
8l 00890 00985 01082 0.1181 0.1279 0.1376 0.1470 0.1561 0.1647 0.1727 0.1800 0.1864 0.191% 0.1964 | 7
0| 00407 00470 00538 00612 00691 00775 00863 00954 0.1048 0.1144 01241 0.1338 0.1434 0.1527 | 6 .
10| 0.0143 00173 00206 00245 00288 00337 00390 0.0450 0.0515 00585 00661 0.0741 00827 00916 ] 5
11| 0.0038 00048 00060 00074 00091 00111 00134 00161 0.0191 00226 00266 0.0311 00361 00417 | 4 :
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Mining Poisson Probabilities

S For a given value of 3, entry indicates the probability of obfuining a specified value of X,
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