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(Answer any THREE questions. Each question carries a weight of 10)

1. (a) Briefly explain the structural equation modelling.
(b) Consider the ‘JobSatisfactionData’ and construct the structural equation modelling on the job
performance and explain it.

2. (1) Consider the ‘bill_authentication’ data set, which is extracted from images that were taken for the
evaluation of an authentication procedure for banknotes. Create a model for classifying the variable — Class
using SVM, based on the other variables of the dataset and find the efficiency of the model.

(2) Consider the ‘CASP’ dataset, which is a data set of physicochemical properties of protein tertiary
structure. Create a regression model for the variable — RMSD using SVM, based on the other variables of
the dataset and find the efficiency of the model.

(a) The following ‘Animal Milk Data’ contains 9 animals and the constituents of their milk. Conduct both
metric and non-metric multi-dimensional scaling on the given data and visualize the similarity/dissimilarity
between the samples by plotting points in two dimensional plots.

Animal |Water %|Protein %|Fat %|Lactose %
Horse [90.1 2.6 1.0 |6.9
Donkey|[90.3 1.7 14 (6.2
Mule {90.0 2.0 1.8 ||5.5
Camel |87.7 35 34 |48
Liama (86.5 3.9 3.2 |56
Zebra (86.2 3.0 4.8 ||5.3
Sheep (182.0 5.6 6.4 4.7
Buffalo |82.1 5.9 7.9 |47
Deer |[65.9 10.4 19.7 2.6
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(b) The following table takes the similarity index of eight brands of washing soaps available in the Indian
market. Both the rows and columns represent brands of soaps. Determine how these 8 brands are
perceived by Indian consumers and plot a positioning map of the eight brands.

Brand Rin| Tide||Ariel|Surf Excel|Ghadi|Henko|[Nirma|Wheel
Rin 0 [2 [3 |5 4 2 1 8
Tide 0o |5 |7 6 4 1 3
Ariel 0 |2 5 1 8 7
Surf Excel 0 3 4 7 8
Ghadi 0 7 3 2
Henko 0 5 6
Nirma 0 2
Wheel 0

4. Arandom sample of size 8 is taken from a population. The sample values are -0.465, 0.120, -0.238, -0.869, -1.016,
0.417, 0.056, 0.561. Use Wilcoxon signed rank test for testing,
Ho: iz =-1.0 against Hy: & > -1.0

5. Consider the RocketPropellantData,
(1) Plot the scatter diagram and fit a regression line. Briefly explain the model.
(2) How well does this equation fit the data?
(3) Test the significance of the regression coefficients.
(4) Conduct the residual analysis using various residual plots.

6. Consider the CoronaryHeartDiseaseData
(a) Fit a logistic regression model.
(b) Test the significance of the regression coefficients.
(c) Fit a new logistic model by removing the insignificant variables and compare the efficiencies of the
models. Interpret the better model.
(d) Compute the efficiency of the model.
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