PGDM (RM) (15-17)
Statistics for Business Analysis

RM-103

Trimester — I, End-Term Examination: September 2015

Time allowed: 2 hrs 30 min _ Max Marks: 50

Roll No:

Instruction: Students are required 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.
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Sections | No. of Questions to attempt Marks Marks
A 3 out of 5 (Short Questions) 5 Marks each 3*5 =15
B 2 out of 3 (Long Questions) 10 Marks each 2*10 =20
C Compulsory Case Study 15 Marks 15
Total Marks 50
SECTION A

A1. A university found that 20% of its students withdraw without completing the introductory

statistics course. Assume that 20 students registered for the course.

a. Compute the probability that two or fewer will withdraw.
b. Compute the probability that more than three will withdraw.

c. Compute the expected number of withdrawals.

A2. According to The Yankee Group, 53% of all cable households rate cable companies as
good or excellent in quality transmission. Suppose 300 cable households are randomly

contacted.

a. What is the probability that more than 175 cable households rate cable companies as
good or excellent in quality transmission?
b. What is the probability that between 165 and 170 (inclusive) cable households rate

cable companies as good or excellent in quality transmission?
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A3. Dr. Benjamin Shockley, a noted social psychologist, surveyed 150 top executives and

found that 42 percent of them were unable to add fractions correctly.

(a) Estimate the standard error of the proportion.
(b) Construct a 99 percent confidence interval for the true proportion of top

executives who cannot correctly add fractions.

A4. The Indian Hospital Association reports in Hospital Stat that the mean cost to community
hospitals per patient per day in Indian hospitals was Rs.931 in 2014. In that same year, a
random sample of 30 daily costs in Greater Noida hospitals yielded a mean of Rs.1131.
Assuming a population standard deviation of Rs.333, do the data provide sufficient evidence
to conclude that in 2014 the mean cost in Greater Noida hospitals exceeded the national

mean of Rs, 931? Perform the required hypothesis test at the 5% significance level.

A5. An auditor is faced with a population of 1000 vouchers and wants to estimate the total
value of the population. A sample of 50 vouchers is selected with average voucher amount of

$1076.39, standard deviation of $273.62. Set up the 95% confidence interval estimate of the

total amount for the population of vouchers.

SECTION B

B1. A financial consultant is interested in the differences in capital structure within different
firm sizes in a certain industry. The consultant surveys a group of firms with assets of
different amounts and divides the firms into three groups. Each firm is classified according to
whether its total debt is greater than stockholders’ equity or whether its total debt is less than

stockholders’ equity. The results of the survey are:

Firm Asset Size (in $ thousands)

<500 500- 2,000+ Total
2,000
Debt less than equity P d 10 8 29
Debt greater than equity 10 18 9 37
Total 17 28 17 62

Do the three firm sizes have the same capital structure? Use the 0.10 significance level.
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B2. A Company has three manufacturing plants, and company officials want to determine
whether there is a difference in the average age of workers at the three locations. The
following data are the ages of five randomly selected workers at each plant. Perform a one-
way ANOVA to determine whether there is a significant difference in the mean ages of the
workers at the three plants. Use o= 0.01 and State all required steps ( note that the sample

sizes are equal)

Plant (Employee Ages)
Plant-1 Plant-2 Plant-3
29 32 25
27 33 24
30 31 24
27 34 25
28 30 26
Mean 28.2 32 248
Standard 1.30 1.58 0.84
Deviation
Variance ¥y 2.5 0.7

B3. The international Data Corporation reports that Compaq is number one in PC market
share in the US with 16% of the market. Suppose a researcher randomly selects 130 recent

purchasers of PCs.

a. What is the probability that more than 25 PC purchasers bought a Compaqg?

b. What is the probability that between 15 and 23 (inclusive) PC purchasers bought a
Compaq?

c. What is the probability that fewer than 12 PC purchasers bought a Compaq?

d. What is the probability that exactly 22 PC purchaser bought a Compaqg?

SECTIONC

Case : Titan Industries Ltd: Providing Real-Value to customer

Success through Rebranding

Titan industries set a milestone during 2006-2007, by crossing the Rs 20,000 million mark by
obtaining a sales income of Rs 21,360 millions. This is growth of 44% from the previous year

from the profit after taxes growing to Rs 943.3 million as compared to Rs.745.5 million in the
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previous year. In order to maintain this growth, the Titan has decided to go in for a
rebranding exercise for its watch brands. The company has already decided to invest Rs
150 million for the next two years. Ogilvy & Mather, the advertising agency in charge of the
campaign has roped in Amir Khan to launch the new campaign. Mr.Piyush Pandey,
Chairman, Ogilvy India Stated , “Titan has been a restless brand, be it in design or its
advertising . The challenging part for us to capture everything that the brand represents and

show it in a way that is easily understood, engaging and entertaining.”

1.

Suppose Titan Sonata has launched a new watch. The retail price of this product is
normally distributed with mean Rs. 935 and standard deviation of Rs. 21.2 in various
showrooms of the country, if a price is randomly selected, what is the probability that it
falls between Rs 930 and Rs 940.

Suppose Titan has launched new jewellery designs under the Tanishq brand for working
Indian women. Past record indicates that the mean sale of this brand from various
showrooms located across various towns is Rs. 20million. If the distribution of sales is
normal with standard deviation of Rs 50,000 (0.05 million), what is the probability of
obtaining sales greater than Rs 35million this year? What is the probability of generating
sales between Rs 15 to Rs 25 million?

In a busy Titan showroom, customers arrive randomly and independently. The mean
arrival rate is 10 customers per minute.

a. Compute the probability of no arrival in a 15- second period.

b. Compute the probability of at least one arrival in a 15- second period.
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' STANDARD NORMAL AREAS

_ : et Example: P(0 < z <'1.96) == 4750
This table. shorws ﬂlc normal area between 0 and 2. e
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STUDENT'S ¢ CRITICAL VALUES

This table shows the 7-value that defines the area for the stated degrees of freedom (p), s o -t
Confidence Level s Confidence Level
80 290 95 98 99 80, 095 98 99
Significance Level for Two-Tailed Test o evel for Two-Tailed Test
20 A0 .05 .02 01 | HAE 02 .01
Significance Level for One-Tailed Test Significance Level for One-Tailed Test
v 10 05 025 01 .005 v .10 05 T gk 01 005
1 3.078 6314 12.706 31.821 63.656 6 2.028 2434 2719
2 1.886 2920 4.303 6.965 9925 2:026 2.431 25
3 1638 2.353 3.182 4.541 5.841 ©2.024 2.429 2.712
4 1533 - L7132 2776 3.747 4604 Pl 2093 2426 2708
S 1476 2015 2,571 3365 - 4032 . gy 2423 2704
6 1440 .1.943 ©2.447 3143 ¢ 3707 - 2020 2421 2.701
& 1415 1.895 2.365 2.998 3.499 2,018 2.418 2.698
8 1.397 1.860 2.306 2.896 3.355 2.017 2.416 2695
9 1383 1.833 2.262 2.821 3.250 $2.015 2414 2692
10 1372 1.812 2.228 2.764 3.169 2.014 2.412 2.690
11 1.363 1.796 2.201 2.718 3.106 2.013 2.410 2.687
12 1356 1782 2179 2.681 3.055 2.012 2.408 2.685
13 1.350 1.7 2.160 2.650 3.012 2.011 2.407 2.682
4 1345 1.761 2.145 2.624 2.977 2.010 2.405 2.680
is 1.341 1.753 2.131 2602 2947 2.009 2.403 2678
16 1.337 1.746 2.120 2.583 2.921 2.004 2:396 2.668
Al 1333 1.740 2110 2.567 2.898 2.000 2.390 2.660
18 1330 1.734 2.101 2.552 2.878 1.997 2.385 2.654
19 1328 1.729 2.093 2.539 2.861 1.994 2.381 2.648
20 1.325 1725 2.086 2.528 2.845 1.992 2.377 2.643
1323 1721 2.080 2.518 2.831 1.990 2.374 2.639
1.321 1.717 2.074 2.508 2.819 1.988 2.3 2.635
23 1.319 1.714 2.069 2.500 2.807 1.987 2.368 2632
24 1.318 1.711 2.064 2.492 2.797. 66 1.985 2.366 2.629
25 1.316 1.708 2.060 2.485 2.787 100 1.290 1.660 1.984 2.364 2.626
26 1.315 1.706 2.056 2.479 2.779 110 1289 1.659 1.982 2.361 2.621
27 1.314 1.703 2.052 2.473 2771 120 '1:289 1.658 1.980 2.358 2617
28 1.313 1.701 2.048 2.467 2.763 130 1:288 1.657 1.978 2:355 2.614
29 1.311 1.699 2.045 2.462 2.756 140 1.288 1.656 1.977 2.353 2611
30 1.310 1.697 2.042 2.457 2.750 150 1.287 1.655 1.976 2.351 2.609
31 1.309 1.696 2.040 2.453 2.744 00 1.282 1.645 1.960 2.326 2.576
32 1.309 1.694 2.037 2.449 2.738
33 1308 1.692 2.035 2.445 2.733
34 1.307 1.691 2.032 2.441 2.728
35 1.306 1.690 2.030 2.438 2.724

Alie- As m incresscs, critical valucs of Student’s 1 approach the z-values in the last linc of this table. A commor rule of thumb is to use
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CRITICAL VALUES OF F
This table shows the 5 percent right-tail critical values of # for the stated degrees of freedom (v). g 2
Degree::ffmr : : . Numerator Degrees of Freedqm‘(w) et i : ‘
Freedori(uv) <1 1 7 g 3 4 5. ot agn e G D 12
1 BL4. 1995 2157 . 2246 2302 . 2340 2368 2389 2405 2419 2439
2 1851+ = 19.00 1996 * . 11995 ¥19:30 19.33 1985 - - H98Y - 4548 19.40+ 1941
3 103" 955 928 912: . on 8.94 889 885 8Bl 879 874
4 vivh kR ol 6.59 6:39 . 626, 6.16 609604 600 5.96 5.91
5 5.79 SAETNENG: <L 808 4.95 4, 477 474 468
6 540 476 439 4.28 - 4.06 4.00
7 4747 ads, 0 3.97 3.87 3.64 3.57
8 446 - 407 369 3.58 33545328
9 3G 5 e BB 37 314 3.07.
10 . HBT1 iy : 322 208 ook
11 39957387 396 300 285 299
12 349 SRR T 300, 275 269
13 341 3103 2.92 :: o e 2.67 260
14 3.34 2.96 2.85 276 2700 85 1 2B0 T 283
15 : 329 2.90 2.79 27 2647259 254 2.48
16 449 363 3.24 2:85 2.74 TB6E 250 s 2.49 242
17 445 359 3.20 2.81 2.70 2.61 255 249 2.45 2.38
18 i a3 e 316 2.77 266 . 258 2.51 2:46 241 2.34
19 L udsgie o aes 313 2.74 2.63 2.54 248 24 2.38 2:31
20 435 .. 349 3.10 271 260 2.51 245 239 235 2.28
21 432 347 3.07 2.68 257 ZAD. I Ry g5 2.25
22 430 344 3.05 2.66 2.55 2.46 240 . 234 2.30 2.23
23 428 342 3.03 2.64 2.53 244 237 00232 227 2.20
24 1426 . 340 3.01 : 2.62 2.51 2.42 2367 230 2.25 2.18
25 424 339 2.99 2.76 2.60 249 2.40 234 900 . 204 2.16
26 - AdEEL et ) g 2745 259 2.47 2.39 237 oy 222 2.15
27 o caA21. 0 3350000396, 93 HE) 2.46 2:37 231 295 2.20 2.13
28 " aan 834 0 28 0 2.56 245 2.36 299 994 - 219 2.12
29 41833 2.93 2.70 2.55 2.43 235 228 2.18 2.10
30 - iR 47 3.32 2.92 269 2.53 2:42 233 . 227 221 216 2.09
40 4.08 323 2.84 2.61 245 2.34 2.25 24877 242 2.08 2.00
50 403 318 2.79 2.56 2.40 2.29 2.20 24375 207 203 1.95
60 4.00 3.15 2.76 2.53 2.37 2.25 2,17 210 2.04 1.99 1.92
120 3.92 3.07 268 . 245 229 218 2.09 2.02 1.96 1.91 1.83
200 3.89 3.04 2.65 242 226 2.14 2.06 1.98 1:93 1.88 1.80
ESS 2 3.84 3.00 2.60 237 2.21 2.10 201 1.94 1.88 1.83
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I o CHI-SQUARE CRITICAL VALUES
> “
This table shows the critical value for the tail areas for the stated degrées of freedom (v). Lets Right
=
L‘ Left-Tail Area e i Right-Tail Area
I 3 v 005 01 025 S e 05 025 01 .005
- 1 0.000 0.000 0.001 "~ 0.004. " 0016 2706 384l 5.024 6.635 7.879
2 0.010 0.020 0.051 0103 . 0211 4605 . 599 7.378 9.210 10.60
3 0.072 0.115 0216 0.352 0.584 6.251  7.815 9.348 11.34 12.84
- 4 0.207 0.297 0.484 0.711 1.064 7779 9.488 11.14 13.28 14.86
s 0.412 0.554 0.831 1.145 .. 1610 9.236 11.07 12.83 15.09 16.75
= 6 0.676 0.872 1.237 1635 . 2204 1064 1259 14.45 16.81 18.55
7 0.989 1.239 1.690 2.167. 2:8a30 1207 i iand 16.01 18.48 20.28
8 1.344 1.647 2.180 ... 2933 /3490 SRE T 17.53 20.09 21.95
o ] 1.735 2.088 2700 3325 4168 S1468 01692 19.02 2167 23.59
0 2.156 2558 3.247 3940 4865 1599 1831 20.48 23.21 25.19
> 11 2.603 3.053 3816 4575 - 5578 17:28 19.68 2192 24.73 26.76
12 3.074 3571 4.404 5226 . 6304 1855 21.03 2334 26.22 2830
— 13 3.565 4.107 5.009 5.892 7041 19.81 2236 24.74 27.69 29.82
12 4075 4,660 5.629 6.571 7.790 21.06 - 2368 26.12 29.14 31.32
15 4.601 5229 6.262 7.261 8.547 22.31 25.00 27.49 30.58 32.80
I > ;
15 5.142 5812 6.908 7.962 9312 23.54 26.30 28.85 32.00 34.27
17 S.697 6.408 7.564 8672 - 10.09 24.77 27.59 30.19 33.41 35.72
w 18 6.265 7.015 8231 9390  10.86 25.99. 28.87 3153 34.81 37.16
19 6.844 7.633 8:907 - 1012 1 A65 27.20 3014 32.85 36.19 38.58
» 20 7.434 8260 9.591 10.85 12:44 28.41 31.41 34.17 3757 40.00
21 8034 8.897  10.28 11.59 13.24 lintie) 3267 35.48 38.93 41.40
22 8643 9542 1098 1234 14.04 30.81 33.92 36.78 4029 42.80
o 23 9.260 10.20 11.69 13.09 - 14.85 3201 35.17 38.08 41.64 44.18
24 9.886 10.86 12.40 13.85 15.66 33.20 36.42 39.36 42.98 45.56
> 25 10.52 11.52 13.12 14561 16.47 34.38 37.65 40.65 44.31 46.93
25 11.16 12.20 13.84 15.38 17.29 3556 3889 4192 45.64 48.29
> 27 11.81 12.88 14.57 16.15 18.11 36,74 4011 4319 46.96 49.65
28 12.46 1356 1531 16.93 18.94 37.92 41.34 44.46 4828 50.99
29 13.12 14.26 16.05 17.71 19.77 39.09 4256 45.72 4959 52.34
> 30 13.79 14.95 16.79 18.49 20.60 40.26 43.77 46.98 50.89 53.67
31 14.46 15.66 17.54 19.28 21.43 41:42 44.99 48.23 52.19 55.00
> 32 15.13 16.36 '18.29 20.07 2227 4258 46.19 4948 53.49 56.33
33 15.82 17.07 19.05 20.87 23.11 43.75 47.40 50.73 54.78 57.65
. 34 16.50 12.79 19.81 2166 23.95 44,90 48.60 51.97 56.06 58.96
- 35 17.19 1851 2057 22.47 24.80 46.06 49.80 53.20 57.34 6027
36 17.89 19.23 2134 23.27 25.64 a1 51.00 54.44 58.62 6158
> 37 18.59 19.96 2211 24.07 26.49 4836 52.19 55.67 59.89 62.88
38 19.29 20.69 22.88 2488 27.34 49.51 53.38 56.90 61.16 64.18
39 20.00 21.43 23.65 25.70 28.20 50.66 54,57 58.12 62.43 65.48
I 40 20.71 22.16 24.43 26,51 29.05 51:81 55.76 5934 63.69 6677
- S0 27.99 29.71 32.36 34.76 37.69 63.17 67.50 71.42 76.15 79.49
60 35.53 37.48 40.48 43.19 4646 74.40 79.08 83.30 88.38 91.95
70  43.28 45.44 4876 51.74 55.33 85.53 90.53 95.02 100.4 104.2
w 80 51.17 53.54 57.15 60.39 64.28 96.58 1019 106.6 112.3 116.3
90 5920 61.75 6565 69.13 7329 1076 1131 1181 1241 1283
I ) 100 67.33 70.06 7422 77.93 82.36 1185 1243 1296 1358 14022
4
g: 783
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