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BIRLA INSTITUTE OF TECHNOLOGY, MESRA, RANCHI
(END SEMESTER EXAMINATION)

SUBJECT: PE221 QUANTITATIVE TECHNIQUES

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.
4. Before attempting the question paper, be sure that you have got the correct question paper.
5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.
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Develop box plot based on the data set given bellow
Identify “potential outliers” and “outliers”, if any, within the data.
1;5;5;15;30;30;45;50;50;60;75;110;140;240;330

Write short notes on any TWO of the following sampling techniques
i) Systematic sampling, ii) Stratified sampling, iii) Judgmental sampling

Discuss various types of non-sampling errors

Below is the data obtained from a second hand car dealer regarding the age of a car and
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corresponding price of the car. Develop the regression equation based on the data. What
would be the predicted cost of the car, if the car were 15 years old?

Age 4 5 7 8 9 10 11 12
Price 63 57 45 41 31 23 25 20
(INR, in

‘000)

Following table provides data corresponding to incidences of water-borne diseases in

[10]

three tropical region. Use Chi-square test technique to identify if the diseases are region

specific or not. (use 95% confidence interval)

India Ecuador South America
Typhoid 31 14 45
Cholera 2 5 53
Diarrhea 53 45 2

Safety in motels and hotels is a growing concern among travelers. Suppose a survey was

[10]

conducted by the National Motel and Hotel Association to determine U.S. travelers’
perception of safety in various motel chains. The association chose four different national
chains from the economy lodging sector and randomly selected 5 people who had stayed
overnight in a motel in each of the four chains in the past two years. Each selected
traveler was asked to rate each motel chain on a scale from 0 to 100 to indicate how safe
he or she felt at that motel. A score of 0 indicates completely unsafe and a score of 100
indicates perfectly safe. The scores follow. Test this randomized block design to
determine whether there is a significant difference in the safety ratings of the four
motels. Use a = .05.

Traveler Motel1 Motel2 Motel3 Motel4

1 40 30 55 45

2 65 50 80 70

3 60 55 60 60

4 20 40 55 50

5 50 35 65 60
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Chi-Square Table:

Chi-Square (x?) Distribution
Area to the Right of Critical Value

0.995 0.99 0.975 0.95 0.90 0.10 0.05 0.025 0.01 0.005
— — 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879
0.010 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210 10.597
0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860
0.412 0.554 0.831 1.145 1.610 9.236 11.071 12.833 15.086 16.750
0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812 18.548
0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.535 20.090 21.955
1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589
2.156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25.188
2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.725 26.757
3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.299
3.565 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688 29.819
4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
4.601 5.229 6.262 7.261 8.547 22307 24.996 27.488 30.578 32.801
5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
5.697 6.408 7.564 8.672  10.085 24.769 27.587 30.191 33.409 35.718
6.265 7.015 8.231 9.390  10.865 25.989 28.869 31.526 34.805 37.156
6.844 7.633 8907 10.117  11.651 27.204 30.144 32.852 36.191 38.582
7.434 8.260 9.591  10.851  12.443 28.412 31.410 34.170 37.566 39.997
8.034 8.897 10283  11.591  13.240 29.615 32.671 35.479 38.932 41.401
8.643 9.542 10982 12338  14.042 30.813 33.924 36.781 40.289 42.796
9260 10.196  11.689  13.091  14.848 32.007 35.172 38.076 41.638 44.181
9.886  10.856 12401  13.848  15.659 33.196 36.415 39.364 42.980 45.559
10520  11.524 13120 14.611  16.473 34.382 37.652 40.646 44314 46.928
11160 12198  13.844 15379  17.292 35.563 38.885 41.923 45.642 48.290
11.808 12.879 14573 16.151 18.114 36.741 40.113 43.194 46.963 49.645
12.461  13.565 15308  16.928  18.939 37.916 41.337 44.461 48.278 50.993
13121 14257 16.047 17.708  19.768 39.087 42.557 45.722 49.588 52.336
13.787 14954 16.791 18493  20.599 40.256 43.773 46.979 50.892 53.672
20.707 22164 24433 26509  29.051 51.805 55.758 59.342 63.691 66.766
27991  29.707 32357 34764  37.689 63.167 67.505 71.420 76.154 79.490
35.534 37485 40482 43188  46.459 74.397 79.082 83.298 88.379 91.952
43275 45442 48758  51.739  55.329 85.527 90.531 95.023  100.425  104.215
51172 53540  57.153 60391  64.278 96.578  101.879  106.629  112.329  116.321
59.196 61.754  65.647 69.126 73291 107.565 113.145 118136 124.116  128.299
67.328  70.065 74222 77.929 82358 118498 124342 129.561 135807 140.169
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F-Table (a = 0.05)

/ df;=1 2 3 4 3 ] 7 8 9 10 12 15 20

dfy=1 | 161.4476 [ 199.5000 || 215.7073 |[ 224.5832 || 230.1619 || 233.9860 (| 236.7684 || 238.8827 || 240.5433 | 241.8817 || 243.9060 || 245.9490 (| 248.0131 (|

b 18.5128 | 190000 191643 102468 ( 192964 | 193295 193332 193710 19.3848( 193939 194125 194201\ 19.4458
3 10,1280 95521 92766\ 91172 90135\ 20406 2.8867| 884532 R83123\ 87835 8.7446)| 87020 86602
4 17086 69443 65914\ 63882 62361\ 61631 60042 60410( 509083\ 39644\ 59117) 5.8378) 58023
5 66079 57861 ) 54005 5.0922( 30503\ 49303 48759 48183( 4.7725( 4.7331 46777 46183 45581
] JOBTA( 514533 49371 43337( 4353874\ 42839 42067 4.1468| 4.0090( 40600 39999| 39381 3.8742
i 35914 47374 43468 41203( 30715 358660 37870 37257 36767 36365\ 35747 33107 3.4445
) 33177 445900 4.0662( 3.837 36875 55806 3.5005( 34381\ 3.3881) 33472 52330 32184 31303
9 JI174 42563 3.8625| 3.6331( 34817\ 33738 32027 32296( 3.1789( 3.1373) 3.0729) 30061 29363
10 49646 41028 ( 37083\ 34780 35258\ 32172 34335\ 30717 30204 29782\ 29130( 28450\ 2.7740

1 48443 309823 | 35874\ 33367 32039 3.0046| 3.0125( 29480 28962 28336\ 2.78%6( 27186 o464

12 47472 38833 34003 3.2302( 51059\ 209961 29134 28486) 2T064( 27334\ 26866 26160 23436

13 46672 3.8056( 3.4103 31791 30254 ) 20153 2832 27669 27144( 26710\ 26037( 23331 24589

14 46001 3.7389( 33439\ 3.1122) 20581\ 28477\ 27642\ 26087 2.6458) 26022\ 235342( 24630\ 23879
15 45431 36813( 32874 305336 29013\ 2T7905( 27066\ 26408) 2.3876| 23437\ 24753( 24034) 23275
16 44040 3.46337| 32389( 3.0069| 28324 27413 26372( 23911\ 23377 24935\ 24247( 23522\ 22756
17 44513 3.5913| 3.19E( 29647 28100 26987 246

L1453 (| 2354800 24043 24400\ 23807( 23077\ 22304
18 44139 3.5546( 31390\ 290277 2729\ 26615\ 25767( 235102) 24

19 43807 3.5219( 31274\ 2.8951 27401 26283 23435 24768 24227\ 23779\ 23080) 22341 115353

20 43512 34022 ( 3.0984| 2.8661 27109 23990 235140 24471 23028 23479\ 22776 22033( 2.1242

PTO
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Some useful formulas




