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1A.

ELE 4077

#Section-1

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

#Section- 2

The Python code shown in Fig. 1A, is broken down in 4 sections.
Analyze each code sections and explain them.

advertising = pd.read csv("advertising.csv™)

print(advertising.head())
print('\n")

#Section-3
print(advertising.shape)
print('\n")
print(advertising.info())
print('\n")
print(advertising.describe())
print('\n")

#Section-4
advertising.corr()
sns.heatmap(advertising.corr(),

cmap="YlGnBu", annot =

plt.show()

Fig. 1A

True)

(03)
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1B.

1C.

2A.

ELE 4077

The histogram of Fig. 1C, is a plot of the number of students who

were absent from Data Analytics course verse number of days they

were absent.

i) Construct a box plot to represent the data.

ii) Describe the distribution of the data based on box plot
interpretation.
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Fig. 1C

The average heights of a random sample of 400 people from a city

is 1.75 m. It is known that the heights of the population are random

variables that follow a normal distribution with a variance of 0.16.

i) Determine the interval of 95% confidence for the average
heights of the population.

ii) With a confidence level of 90%, what would the minimum
sample size needed, to be in order for the true mean of the
heights to be less than 2 cm from the sample mean?

Assume that you have built a model to predict whether a patient is
diabetic. In order to evaluate the performance of the model, you
have constructed the confusion matrix as shown in Table 5B.

Not Diabetic Diabetic
(Predicted) (Predicted)
Not Diabetic
Diabetic
(Actual) 595 692

Table 2A

i) Analyze the accuracy of the model and comment on the
fallacy/limitation of relying on accuracy only.

i) Which other metric (or metrics) will you use to evaluate the
model and justify your answer? Also, calculate the values of
the metric (or metrics) used.

(03)

(04)

(04)
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2B.

2C.
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Marketing head of a pharmaceutical company decided to analyze
the relationship between Sales (Y) of medicines and the marketing
expenditure (X) for the past several months. You, the data analyst

of the company came up with a simple model.

A sample of 5 dataset is shown in Table 4A below. Y-pred is the
predicted sales from your model.
evaluate the strength of the model and comment on it.

Use appropriate metric to

A dataset has 2 features and 6 observations as shown in the Table

Marketing Predicted
Budget (X) (In | Actual Sales(Y) Sales

lakhs) (In crores) (Y-pred)
127.40 10.50 10.08
364.40 21.40 22.59
150.00 10.00 11.27
128.70 9.60 10.15
285.90 17.40 18.45

Table 2B

5C. Take the initial centroids as (1, 4) & (6, 2).

i) Using appropriate algorithm, cluster them into 2 categories.
ii) Also calculate the sum of squared errors (SSE) for each

interation.

Observation X1 | X2

number
1 1 4
2 1 3
3 0 4
4 5 1
5 6 2
6 4 0

Table 2C

(03)

(03)
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table:

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 05000 05040 05080 05120 05160 05199 05238 05279 05319 05359
0.1 05398 05438 05478 05517 05557 05596 05636 05675 05714 05753
0.2 05793 05832 05871 05910 05948 05987 06026 06064 0.6103  0.6141
0.3 06179 06217 06255 06293 06331 06368 06406 06443 06480 06517
0.4 06554 06591 06628 06664 06700 06736 06772 0.6808 06844 06879
0.5 06915 06950 06985 07019 07054 07088 07123 07157 07190 07224
0.6 07257 07291 07324 07357 07389 07422 07454 0.7486 07517 07549
0.7 07580 07611 07642 07673 07704 07734 07764 07794 07823 07852
0.8 07881 07910 07939 07967 07995 08023 08051 0.8078 0.8106 08133
0.9 08159 08186 08212 08238 08264 08289 08315 0.8340 0.8365 0.8389
1.0 0.8413 08438 08461 08485 08508 08531 08554 0.8577 0.8599  0.8621
1.1 0.8643 08665 08686 08708 08729 08749 08770 (0.8790 0.8810  0.8830
1.2 0.8849 08869 08888 08907 08925 08944 08962 0.8980 0.8997 09015
1.3 09032 09048 09066 09082 09099 09115 09131 09147 09162 09177
14 09192 09207 09222 09236 09251 09265 09279 09292 09306 09319
1.5 09332 09345 09357 09370 09382 09394 09406 09418 09429  0.9441
1.6 0.9452 09463 09474 09484 09495 09505 09515 0.8525 0.9535  0.9545
1.7 09554 09564 09573 09582 09591 09599 09608 0.9616 0.9625  0.9633
1.8 09641 09648 09656 09664 09671 09678 09686 09693 09699  0.9706
19 09713 08718 08726 09732 09738 08744 09750 (08756 DO761 09767
2.0 09772 09778 09783 09788 09793 09798 09803 09808 09812 09817
24 09821 09826 09830 09834 09838 09842 09846 09850 09854  0.9857
2.2 09861 09864 09868 09871 09875 09878 09881 09884 09887  0.9890
2.3 09893 09896 09898 09901 09904 09906 09909 09911 09913 09916
24 09918 09920 09922 09925 09927 09929 09931 09932 09934 09936
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Standard Normal Cumulative Probability Table

Cumulative probabilities for NEGATIVE z-values are shown in the following table:

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.00D3
-3.2 0.0007 0.0007 D0.000D6 D.0008 D0.000D86 0.0006 D0.0006 0.0005 0.0005 0.0005
-3 0.0010 0.0009 0.0009 0.0009 0.0008 0.0005 0.0003 0.0005 0.0007 0.0007
-3.0 0.0D013 D.0013 D.0013 D.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010
-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014
-2.8 0.0D26 D.0025 D.0024 D.0023 0.0023 0.0022 D.0021 0.0021 0.0020 0.0019
2.7 0.0035 0.0034 D.0033 D.0032 0.0031 0.0030 0.0029 0.0D28 0.0027 0.0026
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.003% 0.0033 0.0037 0.0036
-2.5 0.0D62 D.00&0 D.0059 0.0057 D0.0055 0.0054 0.0052 0.0051 0.0049 0.0048
-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.00659 0.0065 0.0066 0.0064
-2.3 0.0107 D.0104 D.0102 D.0099 D0.00986 0.0094 D0.0091 0.0D89 0.0087 0.0084
-2.2 0.0139 D.0136 D.0132 0.0129 0.0125 0.0122 0.0119 0.0118 0.0113 0.0110
-2 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143
-2.0 0.0228 D.0222 D.0217 D.0212 D0.0207 0.0202 0.0197 0.0192 0.0188 0.0183
-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233
-1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
AT 0.0446 D.0436 D.0427 D.0418 D.0409 0.0401 0.0392 0.0384 0.0375 0.0367
-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455
1.5 0.0668 0.0655 0.0643 D.0630 D.0618 00606 0.0594 0.0582 0.0571 0.0559
-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0654 0.06581
1.3 0.0968 0.0951 0.0934 D.0918 D0.0901 00885 D0.0869 0.0853 0.0838 0.0823
1.2 0.1151 0.1131 D.1112 D.1093 0.1075 01056 0.1038 0.1020 0.1003 0.0985
-1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1150 0.1170
-1.0 0.1587 0.1562 0.1539 D.1515 0.1492 01469 0.1446 0.1423 0.1401 0.1379
t Table

cum. prob tsn trs tao tas g tgs tors tog t 905 t 999 t 9995

one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005

two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

df|

1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 63.66 318.31 536.62

2 0.000 0.816 1.061 1.386 1.886 2920 4303 6.965 9.925 22.327 31.599

3 0.000 0.765 0.978 1.250 1.638 2.353 3.182 4541 5.841 10.215 12.924

4 0.000 0.741 0.941 1.190 1.533 2.132 2776 3747 4.604 7173 8610

5 0.000 0.727 0.920 1.156 1476 2015 2.571 3.365 4.032 5.893 5.869

6 0.000 0.718 0.906 1.134 1.440 1943 2.447 3143 3.707 5.208 5959

7 0.000 0.711 0.896 1.119 1415 1.895 2.365 2998 3.499 4785 5408

8 0.000 0.706 0.889 1.108 1.397 1.860 2.306 2.896 3.355 4501 5.041

9 0.000 0.703 0.883 1.100 1.383 1.833 2.262 2.821 3.250 4297 4781

10 0.000 0.700 0.879 1.093 1.372 1.812 2.228 2.764 3.169 4144 4 587

11 0.000 0.697 0876 1.088 1.363 1.796 2.201 2718 3.106 4.025 4437

12 0.000 0.695 0.873 1.083 1.356 1.782 2179 2.681 3.055 3.930 4318

13 0.000 0.694 0.870 1.079 1.350 1771 2.160 2.650 3.012 3.852 4221

14 0.000 0.692 0.868 1.076 1.345 1.761 2.145 2624 2977 3.787 4140

15 0.000 0.691 0.866 1.074 1.341 1.753 2.131 2.602 2.947 3.733 4073

16 0.000 0.690 0.865 1.071 1.337 1.746 2120 2.583 2.921 3.686 4015

17 0.000 0.689 0.863 1.069 1.333 1.740 2110 25667 2.898 3.646 3.965

18 0.000 0.688 0.862 1.067 1.330 1.734 2.101 2552 2.878 3.610 3922

19 0.000 0.688 0.861 1.066 1.328 1.729 2.093 2539 2.861 3.579 3.883

20 0.000 0.687 0.860 1.064 1.325 1725 2.086 2528 2.845 3.552 3.850

21 0.000 0.686 0.859 1.063 1.323 1.721 2.080 2518 2.831 3.527 3.819

22 0.000 0.686 0.858 1.061 1.321 1.717 2.074 2.508 2.819 3.505 3.792

23 0.000 0.685 0.858 1.060 1.319 1714 2.069 2.500 2.807 3.485 3.768

24 0.000 0.685 0.857 1.059 1.318 1711 2.064 2.492 2797 3.467 3745
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