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2. Answer any five questions.

3. All Questions carry equal marks which are indicated on the side in bold numbers.
4. Use of Simple Calculator is allowed.

5. Reference to statistics tables is allowed.

1. (a) State true or false:

(1 The complete collection of all entities under study is called the sample.

(i) A census is the process of gathering data on all the entities in the

. population.

~ (ii)) A variable is a numerical description of each of the possible outcomes
of an experiment.

(iv) The lowest level of data measurement is the ratio level.

(v) The main objective of business analytics is to transform data into
meaningful information for business managers.
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(vi) An event that cannot be broken down into other events is called a

certainty outcome.

(vil) A joint probability is the probability that at least one of two events

occurs.

(viii) Bayes’ rule is a rule to assign probabilities under the relative frequency

method.

1]

(ix) If the mean, median, and mode are equal, then the distribution is -

positively skewed.

(1x9=9)

(b) The table given below presents data regarding sales in thousands and

advertisement in million rupees for the last fifteen years.

Year Sales (000 units) Advertisement (Rs. million)
2012 187 49
2013 186 45
2014 200 56
2015 191 52
2016 192 58
2017 192 47
2018 193 50
2019 193 52
2020 215 52
2021 201 59

Find out mean, median, variance and standard deviation for sales and

advertisement.
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2. (a) Consumer Reports tested 166 different point-and-shoot digital cameras. Based

upon factors such as the number of megapixels, weight (0z.), image quality,
and ease of use, they developed an overall score for each camera tested.
The overall score ranges from 0 to 100, with higher scores indicating better
overall test results. Selecting a camera with many options can be a difficult
process, and price is certainly a key issue for most consumers. By spending
more, will a consumer really get a superior camera? And, do cameras that
have more megapixels, a factor often considered to be a good measure of
picture quality, cost more than cameras with fewer megapixels? Table given
below shows the brand, average retail price ($), number of megapixels,
weight (0z.), and the overall score for 13 Canon and 15 Nikon subcompact
cameras tested by Consumer Reports.

Obs. Brand Price ($) | Megapixels | Weight (0z.) | Score
1 Canon 330 10 7 60
2 Canon 200 12 5 66
3 Nikon 300 12 7 60
4 Canon 200 10 6 62
5 Canon 180 12 5 62
6 Canon 200 12 7 61
7 Canon 200 14 5 60
8 Nikon 130 10 7 60
9 Nikon 130 12 5 59
10 Nikon 130 16 5 50

Using simple linear regression, develop an estimated regression equation that
could be used to predict the price given the score of the camera. Also
compute coefficient of determination. Estimate price of a camera with a
score of 80. ©))
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The amount of loan granted per borrower in a small co-operative bank is
normally distributed with a mean of Rs. 28,000 and standard deviation of
Rs. 6,400. If a bank borrower is randomly selected, find the probability that

the loan amount is
(1) More than Rs. 22,000;
(i) Less than Rs. 10,000;
(iii) Between Rs. 21,000 and Rs. 30,000.

(iv) The bank decided to give some relaxation in rate of interest to 4% of
the smallest borrowers. What should be the loan amount to be eligible

for this relaxation?

(v) 25% of all the loans are less than what amount? 9

Ship collisions in the Houston Ship Channel are rare. Suppose the number
of collisions are Poisson distributed, with a mean of 1.2 collisions every
four months. What is the probability of having one or fewer collisions in a
six-month period? [Given exp(—1.2) = 0.301194; exp(-1.5) = 0.22313;
exp(—1.8) = 0.165299] ©)

Delhi has been experiencing poor air quality in winters since last five years.
An Air Quality Index (AQI) more than 300 is considered ‘very poor’. Various
newspapers are reporting that AQI is more than 300 in Delhi this winter.
However, the Government is claiming that because of the various measures
taken by it, the AQI is less than 300. To verify its claim, the government
measures AQI from 40 sample places and finds that AQI is 297. If 0 of AQI
is 18, is the government’s claim valid at 5% level of significance? Also

compute p-value to conclude your answer. C))
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(2)

(b)
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Differentiate between correlation and Regression analysis. If standard
deviation of X and Y are 4 and 3 respectively, and coefficient of correlation
between X and Y is 0.8, find the two regression coefficients (Y on X’ and

‘XonY’). €)

The editor-in-chief of a major metropolitan newspaper has been trying to
convince the paper’s owner to improve the working conditions in the
pressroom. He is convinced that the noise level when the presses are running
creates unhealthy levels of tension and anxiety. He recently had a psychologist
conduct a test during which press operators were placed in rooms with
varying levels of noise and then given a test to measure mood and anxiety
levels. The following table shows the index of their degree of arousal or
nervousness and the level of noise to which they were exposed (1.0 is low

and 10.0 is high).

Noise level 4 3 1 2 6 7 2 3

Degree of arousal 39 | 38 16 | 18 | 41 | 45 25 | 38

() Develop an estimating equation that describes these data.

(i) Predict the degree of arousal we might expect when the noise level is

5. )

Department of Financial Studies is planning a trip in the last week of
October. Weather forecast indicates that there is a possibility of rain/
hailstorm/thundering in October and chances of each are 20%, 35% and

45%.
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Past data suggests that on 50% of the occasions whenever there was a rain,
the trip got cancelled, on 60% of times when there was a hailstorm the trip
got cancelled and 40% of the times whenever there was thundering the trip

got cancelled.

The recently planned trip just got cancelled. What is the probability that it

cancelled due to rain? (9)

(b) Market researcher Gartner Dataquest reports that Dell Computer controls
27% of the PC market in Delhi. Suppose a business researcher randomly

selects 130 recent purchasers of PC.

(1) What is the probability that more than 39 PC purchasers bought a Dell

computer?

(i) What is the probability that between 28 and 38 PC purchasers

(inclusive) bought a Dell computer?

(i) What is the probability that fewer than 23 PC purchasers bought a

Dell computer?

(iv) What is the probability that exactly 33 PC purchasers bought a Dell

computer? €))

6. Attempt any two of the following :

(a) According to data released by the World Bank, the mean PM 10 (particulate
matter) concentration for the city of Kabul, Afghanistan, in 1999 was 46.
Suppose that because of efforts to improve air quality in Kabul, increases

in modernization, and efforts to establish environment- friendly businesses,

L]
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(b)

©

7

city leaders believe rates of particulate matter in Kabul have decreased.
To test this notion, they randomly sample 10 readings over a one-year
period with the resulting readings shown below. Do these data present
enough evidence to determine that PM 10 readings are significantly less now
in Kabul? Assume that particulate readings are normally distributed and that

a=.01.

31 44 35 53 57 47 32 40 31 40

©)

On average, 20% of the emergency room patients at Greenwood General
Hospital lack health insurance. In a random sample of 4 patients, what is the
probability that at least 2 will be uninsured? What is the mean and standard

deviation of this binomial distribution? )

(i) Discuss the Properties of Mean and Standard deviation.

(i) Write a short note on Binomial and Poisson distributions. ®
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3 1.638 | 2.353 | 3.182 | 4.541 | 5.841 | 10.215
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5 1.476 | 2.015 | 2.571 | 3.365 | 4.032 | 5.893

6 1.440 | 1.943 | 2.447 | 3.143 | 3.707 | 5.208

7 1415 | 1.895 | 2.365 | 2.998 | 3.499 | 4.785

8 1397 | 1.860 | 2.306 | 2.896 | 3.355 | 4.501

9 1.383 | 1.833 | 2.262 | 2.821 | 3.250 | 4.297
10 1.372 | 1.812 | 2.228 | 2.764 | 3.169 | 4.144
11 1363 | 1.796 | 2.201 | 2.718 | 3.106 | 4.025
12 1.356 | 1.782 | 2.179 | 2.681 | 3.055 | 3.930
13 1350 | 1.771 | 2.160 | 2.650 | 3.012 | 3.852
14 1345 | 1.761 | 2.145 | 2.624 | 2977 | 3.787
15 1341 | 1.753 | 2.131 | 2.602 | 2947 | 3.733
16 1337 | 1746 | 2120 | 2.583 | 2.921 | 3.686
17 1333 | 1.740 | 2.110 | 2.567 | 2.898 | 3.646
13 1330 | 1.734 | 2,101 | 2.552 | 2.878 | 3.610
19 1328 | 1.729 | 2.093 | 2.539 | 2.861 | 3.579
20 1325 | 1.725 | 2.086 | 2.528 | 2.845 | 3.552
21 1323 | 1.721 | 2.080 | 2.518 | 2.831 | 3.527
22 1321 | 1.717 | 2.074 | 2.508 | 2.819 | 3.505
23 1.319 | 1.714 | 2.069 | 2.500 | 2.807 | 3.485
24 1.318 | 1.711 | 2.064 | 2.492 | 2.797 | 3.467
25 1316 | 1.708 | 2.060 | 2.485 | 2.787 | 3.450
26 1.315 | 1.706 | 2.056 | 2.479 | 2.779 | 3.435
27 1314 | 1703 | 2.052 | 2473 | 2771 | 3421
28 1313 | 1.701 | 2.048 | 2.467 | 2.763 | 3.408
29 1311 ) 1.699 | 2.045 | 2462 | 2.756 | 3.396
30 1310 | 1.697 | 2.042 | 2457 | 2.750 | 3.385
35 1.306 | 1.650 | 2.030 | 2.438 | 2.724 | 3.340
40 1303 | 1.684 | 2.021 | 2423 | 2.704 | 3.307
50 1.299 | 1.676 | 2.009 | 2.403 | 2.678 | 3.261
60 1296 | 1.671 | 2.000 | 2.390 | 2.660 | 3.232
70 1294 | 1667 | 1.994 | 2.381 | 2.648 | 3.211
80 1292 | 1.664 | 1.990 | 2374 | 2.639 | 3.195
90 1291 | 1.662 | 1.987 | 2.368 | 2.632 | 3.183
100 1.290 | 1.660 | 1984 | 2.364 | 2.626 | 3.174
oo 1282 | 1.645 | 1.960 | 2326 | 2.576 | 3.090
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Table 4 Binomial Probabilty Distibuion € g ™"
This table shows the probability of r successes in n independent trials, each with probability of suceess 9.

n oI
2 0
1
2
3 0
1
2
3
4 0
1
2
3
4
5 0
1
2
k!
4
§
6 0
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7 9
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7
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