PGDM (IBM), Batch 2017-19
i STATISTICS FOR MANAGERS
: INS-108 |
Trimester-l, End-Term Examination, September, 2017
Time Allowed: 2Hrs. & 30Mins.
SECTION-A (Marks: 3X5)

Q.A1 Alan Sarkid is the president of the Dinsdale Insurance Company and he is concerned
about the high cost of claims that take a long time to settle. Consequently, he has asked
his chief actuary, Dr. Ivan Acke, to analyze the distribution of time until settlement. Dr.
Acke has presented him with the following graph:
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Dr. Acke also informed Mr. Sarkid of the expected amount of time to settle a claim.
- What is this figure?
—~ Q.A2 A recent study of how Americans spend their leisure time surveyed workers employed
N more than 5 years. They determined the probability an employee has 2 weeks of
vacation time to be 0.45, 1 week of vacation time to be 0.10, and 3 or more weeks to
a be 0.20. Suppose 20 workers are selected at random. Answer the following questions
without Table.
» (a) What is the probability that 8 have 2 weeks of vacation time?
(b) What is the probability that only one worker has 1 week of vacation time?
"
. Q.A3 Southwestern Electronics has developed a new calculator that performs a series of
functions not yet performed by any other calculator. The marketing department is
o planning to demonstrate this calculator to a group of potential customers, but it is
worried about some initial problems, which have resulted in 4 percent of the new
- calculators developing mathematical inconsistencies. The marketing VP is planning on
randomly selecting a group of calculators for this demonstration and is worried about
- the chances of selecting a calculator that could start malfunctioning. He believes that
whether or not a calculator malfunctions is a Bernoulli process, and he is convinced
- that the probability of a malfunction is really about 0.04.
(a) Assuming that the VP selects exactly 50 calculators to use in the demonstration,
- and using the Poisson distribution as an approximation of the binomial, what is the
chance of getting at least three calculators that malfunction?
e
(b) No calculators malfunctioning?
™
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Q.A4 On the basis of past experience, automobile inspectors in Pennsylvania have noticed
" that 5 percent of all cars coming in for their annual inspection fail to pass. Using the
normal approximation to the binomial, find the probability that between 7 and 18 of the

next 200 cars to enter the Lancaster inspection station will fail the inspection.

Q.A5 A Senate study on the issue of self-rule for the District of Columbia involved surveying
2,000 people from the population of the city regarding their opinions on a number of issues
related to self-rule. Washington, D.C., is a city in which many neighbourhoods are poor
and many neighbourhoods are rich, with very few neighbourhoods falling between the
extremes. The researchers who were administering the survey had reasons to believe
that the opinions expressed on the various questions would be highly dependent on
income. Which method was more appropriate, stratified sampling or cluster sampling?

Explain briefly.

SECTION-B (Marks: 2X10)

Q.B1 Clara Voyant, whose job is predicting the future for her venture capital company, has
just received the statistics describing her company’s performance on 1,800 investments
last year. Clara knows that, in general, investments generate profits that have a normal
distribution with mean $7,500 and standard deviation $3,300. Even before she looked at
the specific results from each of the 1,800 investments from last year, Clara was able to
make some accurate predictions by using her knowledge of sampling distributions. Follow
her analysis by finding the probability that the sample mean of last year’s investments

(a) Exceeded $7,700.
(b) Was less than $7,400.
(c) Was greater than $7,275, but less than $7,650.

Q.B2 A research analyst dispute a trade group'’s prediction that back-to-school spending will
average $606.40 per family this year. She believe that average back-to-school spending
will significantly differ from this amount. She decides to conduct a test on the basis of a
random sample of 30 households with school-age children. She calculates the sample
mean as $622.85.She also believes that back-to-school spending is normally distributed
with a population standard deviation of $65.

(a) Specify the competing hypothesis in order to test the research analyst’s claim.
(b) Calculate the value of the test statistics.
(c) Calculate the p-value and the state the decision rule.

(d) At the 5% significance level, does average back-to-school spending differ from
$606.407

Q.B3 A firm administers a test to sales trainees before they go into the field. The management
of the firm is interested in determining the relationship between the test scores and the
sales made by the trainees at the end of one year in the field. The following data were
collected for 10 sales personnel who have been in the field one year.
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Salesperson Test Score Number of Units
Number (N Sold (S)
1 26 95
2 W 4 140
3 24 85
4 4.5 180
5 26 100
6 5.0 195
7 2.8 115
8 3.0 136
9 4.0 175
10 34 150

(a) Find the least-squares regression line that could be used to predict sales from
trainee test scores.

(b) How much does the expected number of units sold increase for each 1-point
increase in a trainee’s test score?

(c) Use the least-squares regression line to predict the number of units that would be
sold by a trainee who received an average test score.

SECTION-C (15 Marks)
Case Study

Q.C1 State Senator Hanna Rowe has ordered an investigation of the large number of boating
accidents that have occurred in the state in recent summers. Acting on her instructions,
her aide, Geoff Spencer, has randomly selected 9 summer months within the last few
years and has compiled data on the number of boating accidents that occurred during
each of these months. The mean number of boating accidents to occur in these 9 months
was 31, and the standard deviation in this sample was 9 boating accidents per month.
Geoff was told to construct a 90 percent confidence interval for the true mean number
of boating accidents per month, but he was in such an accident himself recently, so you
will have to do this for him. (Estimation)

Q.C2 An oil refinery has backup monitors to keep track of the refinery flows continuously and
to prevent machine malfunctions from disrupting the process. One particular monitor has
an average life of 4,300 hours and a standard deviation of 730 hours. In addition to the
primary monitor, the refinery has set up two standby units, which are duplicates of the
primary one. In the case of malfunction of one of the monitors, another will automatically
take over in its place. The operating life of each monitor is independent of the others.

(a) What is the probability that a given set of monitors will last at least 13,000 hours?

(b) At most 12,630 hours?

o 9




Formulae:

In vl s

f(n—x x)

Probability of x success in  trials = P(x) =

g~
N

Mean and variance of a binomial probability distribution
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Poisson formula
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Table A.2: _
Binomial Probability Distribition

For a given combination of n and p, entry indicates the probability of a specified value of X, To locate entry: when p < 0.50, read p across the top heading and both n and X down the
left margin; when p > 0.50, read p across the bottom heading and both n and X up the right margin.
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Table A.2: Continued _
Binomial Probability Distribution .
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Table A.3: .
Poisson Probabilities
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0.0723
0.0260
0.0078
0.0020
0.0005
0.0001

0.1496
02842
0.2700
0.1710

'0.0812

0.0309
0.0098
0.0027

~0.0006

0.0001

0.1353°
0.2707
02707
0.1804
0.0902
10.0361
0.0120
0.0034
0.0009
0.0002

2.1

023

£ 2.3

24

2.5

26 257

238

29

3.0

—
- 0

bl R R LR R R TR T TR T T SRl WG v L Ve

0.1225
02572
0.2700

0.1890

0.0992

© 0.0417

0.0146
0.0044
0.0011
0.0003
0.0001
0.0000

0.1108
0.2438
0.2681
0.1966
0.1082
0.0476
0.0174
0.0055
0.0015
0.0004
0.0001
0.0000

0.1003
0.2306
02652
0.2033

0.1169-
0.0538'

0.0206

0.0068

0.0019
0.0005
0.0001
0.0000

0.0907
02177
02613
02090
0.1254
0.0602
0.0241
0.0083
0.0025
0.0007
0.0002
0.0000

0.0821

02052

1 0.2565°

0.2138

0.1336

0.0668
0.0278
0.0099
0.0031
0.0009
0.0002
0.0000

0.0743 0.0672
0.1931 0.1815

0.2510 0.2450

0.2176 0.2205
0.1414 0.1488
0.0735 0.8004
0.0319 0.0362
0.0118 0.0139

0.0038 0.0047°

0.0011 0.0014
0.0003- 0.0004
0.0001 0.0001

0.0608
0.1703
0.2384
02225
0.1557
0.0872
0.0407
0.0163
0.0057
0.0018
0.0005
0.0001

0.0550
0.1596
0.2314
0.2237
0.1622
0.0940
0.0455
0.0188
0.0068
0.0022
0.0006
0.0002

0.0498
0.1496
0.2240
0.2240
0.1680
0.1008
0.0504
0.0216
0.0081
0.0027
0.0008
0.0002
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..Table A.3: Continued
Poisson Probabilities \ ]
% 3.1 32 3.3 34 < '35 36. .37 38 39 40
0 00450 00408 00369 0.0334 0.0302 00273 0.0247 0.0224 00202 0.0183
= 1 01397 01304 01217 01135 0.1057 00984 00915 00850 00789 0.0733
F 2. 02165 0.2087 . 0.2008-. 0.1929 0.1850 0.1771 0.1692" 0.1615  0.1539 0.1459
3. 02237 02226 02209 .02186 02158 0.2125 .0.29337 02046 0.2001 0.1954.
~ 4 01733 01781 01823 01858 0.I888 0.1912 0.1931 0.1944 -0.1951 0.1954
501075 01140 01203 01265 0.1322 01377 0.1429 01477 01522 0.1563
6 - 00555 0.0608 00662 00716 00771 00826 00881 0.0936 0.0989 0.1042.
7. 00246 00278 © 00312 00348 0.0385 00425 0.0466 0.0508 . 00551 00595
800095 00111 00129 00148 00169 00191 00225 0.0241 00269 0.0298
9 00033 00040 00047 ~0.0056 0.0066 0.0076 0.0089" 0.0102 0.0116 00132

©.0.0010. 0.0013 00016 0.0019 00023 0.0028 0.0033 0.0039, 0.0045 0.0053

0.0003 0.0004 00005 ' 0.0006 0.0007 0.0009 0.0011 0.0013. 0.0016 - 0.0019

12 . 0.0001 0.0001 .0000L,:0.0002 0.0002. 0.0003 0.0003 . 0.0004 0.0005 0:0006
- 13..0.0000 0,000 0.0000 © 0.0000 0.0001 0.0001 ‘0.0001.0.0001: 0.0002 0.0002

© 14, 00000 0.0000 . 0.0000 . 0.0000 0.0000, 0.0000 0.0000 - 0.0000 ' 0.0000 0.0001 "
xiooo 4l . 42 .43 44  AS- 46 - 4Tsc 48 49 - .50
0 00166 00150 00136 -0.0123 0.0{11 00101 0.0191 = 0.008%. 0.0074 0.0067
Lo 0.0679 0:0630 0.0583 0.0540 <0.0500 0.0462 00427 0.0395 00365 0.0337
2:2;.0.1393 :0.1323.  0.1254 - 0.1188 0.1125 0.1063 0.1005. 0.0948: 0.0894 0.0842
37, 0.1904. 0:1852 - 0.1798> 0.1743 :,0.1687 = 0.1631 0.1574 . 0.1517 +-0.1460 = 0.1404
4 ; o i
s
3

et
-

01951 0.1944 01933 0.1917. 0.1898  0.1875: 0.1849  0.1820 - 0.1789. 0.1755

01600 0.1633  0.1662 - 0.1687. .0.1708 =~ 0.1725. 0.1738 0.1747 . 0.1753 0.1755

& 0109301143 0.1191 01237 0.1281 01323 01362 0.1398::0:1432  0.1462
¥ 700 00640 00686 00732 00778 0.0824..-0.0869, 0.0914. 0.0959 . 0.1002 0.1044
' - 8 0.0328,,0.0360 00393 0.0428 0.0463. 0.0500- 0.0537° 0.0575 00614 0.0653

9400150700168 00188 00209 00232 00255 0.0281  0.0307 .0:0334 0.0363

| 10:00.0061. 0.0071  0.0081.0.0092 00104 00118 ,0.0132  0.0i47. :0.0164 0.0181

.. 00023 00027 00032 00037 0.0043 .0.0049 0.0056 0.0064 - 0.0073 0.0082

12 0.0008 -0.0009 00011 0.0013 00016 00019.0.0022: 0.0026 0.0030 0.0034

~13. 00002 00003 0.0004, 0.0005: 0.0006 0.0007 0.0008° 0.0009. 0.0011 - 0.0013

14 - 0.0001 0.0001 0.0001 0.0001 '0.0002 0.0002 0.0003 0.0003 0.0004 . 0.0005

15+ 0.0000 0.0000 0.0000 - 0.0000 0.0001. 00001 .0.0001 : 0.0001 0.0001 0.0002




> 42 4 ’_lj

idne AL,
Areas of the Standard Normal Distribution
-~
‘The entries in this table "%
- are the probabilities thate,
standard normal randon
o variable is between 0 and
0 iy ~(the shaded area). -
: , -
z 0.00 001. 002 003 -004 005 006 007 008 009 -
0.0  0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 00359 -
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 ~
02 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 01026 0.1064 0.1103 0.1141 -
03 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517 -
104 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 '0.1808 0.1844 0.1879 -~
05 01915 01950 0.1985- 02019 02054 02088 02123 02157 02190 0.2224 o
0.6 + 0.2257 02291 02324 02357 02389 02422 02454 0248 02517 02549 ~
0.7 0.2580 02611 02642 02673 0.2704 0.2734 02764 02794 02823 02852 - . b S <
0.8 02881 02910 02939 02967 02995 03023 03051 03078 03106 0.3133 et R
0.9 03159 03186 03212 03238 03264 03289 03315 0.3340 03365 03389 -
10. 03413 03438 03461 03485 03508 03531 03554 03577 03599 03621 k.
11 03643 03665 03686 03708 03729 03749 03770 03790 03810 0.3830 | -
‘12 03849 03869 . 0.3888 0.3907 ‘03925 03944 03962 0.3980 03997 04015 -
13 0.4032 04049 04066 0.4082 0.4099 . 0.4115 04131 04147 04162 04177 -
14 04192 104207 04222 04236 0.4251. 0.4265. 04279 04292 04306 0.4319 |
15 04332 04345 04357 04370 04382 04394 04406 04418 04429 04441 -
1.6 04452 0.4463 ' 04474 0.4484_:0.4495 [ 04505 04515 04525 04535 04545 . g
17 04554 = 04564 04573 04582 045917 04599 04608 04616 04625 0.4633 s
1.8 0.4641- 0.4649 04656 0.4664 04671 04678 0.4686 04693 0.4699 0.4706 -
19 04713 04719 04726 04732 04738 04744 04750 04756 04761 04767 sl
20 04772 04778. 04783 04788 0.4793 0.4798 0.4803 04808 04812 0.4817 s
21 04821 04826 0.4830 0.4834 0.4838< 0.4842. 04846 04850 04854 04857 - -
22 04861 - 04864 04868 04871 04875 0.4878 04881 0.4884 04887 04890 -3
23 04893 04896 04898 04901 04904 04906 04909 0.4911 04913 04916 .
24 04918 04920 - 04922 04925 04927 04929 0.4931 04932 04934 04936 Sy 5
25 04938 - 04940 04941 04943 D4945° 04946 04948 0.4949 04951 0.4952 - -
26, 04953 04955 04956 .0.4957 04959 04960 04961 04962 04963 04964 e
27 0.4965 04966 04967 04968 04969 04970 04971 04972 04973 04974 o
28 04974 04975 0.4976., 04977 04977 0.4978 04979 0.4979 0.4980 04981 “
29 04981 04982 0.4982 0.4983 0.4984 0.4984 04985 0.4985 04986 04986 g
3.0 04987 04987 04987 -0.4988 04988 04980 04989 0.4989 04990 04990 -
31 04990 04991 04991 04991 04992 04992 04992 04992 04993 04993 -
32 04993 04993 04994 04994 04994 04994 04994 04995 04995 04995 ~ b
33 04995 . 04995 04995 04996 04996 04996 0.4996 0.4996 04996 04997 ' -
3.4 04997 104997 04997 04997 04997 04997 04997 0.4997 0.4997 0.4998 1
3.5 0.4998 ! 2 ‘
40 049997 : J
45 0499997 W
50 0.4999997 -
6.0 0499999999 ]
Ao
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Table A.5:
Critical Values from the t Distribution

la

"'F-..._n

Values of & for one-tailed test and 072 for two-tailed test

af

I

f

t

!

t

(4

0,100 0.0% 00235 0010 0.005 0,001
1. 3078 6314 12706 31821 63.656 318289
2 1886 2920 4303 6965 9925 22328
3 1638 2353 3.182 4541 5841 10214
4 1533 2132 2776 3747 4604 7173
s 1476 2015 2571 3365 4.032 5.89%
6 1440 1943 2447 3.143 3707 5208
7 1415 1895 2365 2998 3499 4785
3 1397 1860 2306 2896 - 3355 4.501
9 1383 1833 2262° 2821 3250 4297
10 1372 1812 2228 2764 3.169 4.144
11 1363 179 2201 2718 3.106 4.025
12 1356 1.782 2179 2681 3.055 3.930
13 1350 1771 2160 2650 3012 3.852
14 1345 1761 2145 2624 2977 3.787
15 1341 1753 2131 2602 2947 3.733
16 1337 1746 2120 2583 2921 3.686
17 1333 1740 2110 2567 2898 3.646
18 1330 1.734, 2101 2552 2878 3.610
19 1328 1729 2093 2539 2861 3.579
20 1325 1.725 2086 2528 2845 3.552
51 1323 1721 2.080 2518 2831 3.527
22 1321 1717 2074 2508 2819 3.505
23 . 1319 1714 2069 2500 2807 3.485
24 1318 1711 2064 2492 2797 3.467
25 1316 1708 2.060 2.485 2787 3.450
26 1315 1706 2056 2479 2779 - 3435
" 97 1314 1703 2052 2473 2771 3421
28 1313 1701 2048 2467 2763 = 3.408
29 1311 1.699 2045 2462 2756 -3.396
30 1310 1697 2042 2457 2750 3385
40 1303 1.684 2021 2423 2704 3307
50 1299 1676 2009 2403 2678 3.261
60 1296 1671 2.000 2390 2.660 13232
70 1294 1667 1994 2381 2648 3211
R0 1292 1664 1990 2374 2639 3.195
90 1291 1662 1987 2368 2632 3.183
100 1290 1660 1984 2364 2626 3.174
150 1287 1.655 1976 2351 2609 3.145
200 1286 1653 1972 2345 2601 3.131
w 1282 1645 1960 2326 2576 3.090




