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INSTRUCTIONS TO CANDIDATES:

1. SECTION-A is COMPULSORY consisting of EIGHT questions carrying TWO marks

each.

2. SECTION-B consists of FOUR subsections: Units-I, II, III & IV. Each subsection
contains TWO questions, each question carrying EIGHT marks and student has to
attempt any ONE question from each subsection.

3. SECTION-C is COMPULSORY and consists of ONE Case Study carrying TWELVE
marks. :

Q. Question Course | Bloom’
No. Outcome | s Level
SECTION-A

1. | Answer briefly:

a. | Define the terminology data science. CO-1 Ll

b. | Illustrate the role of R charts in data representation. CO-1 L2

c. | Name any two types-of regression techniques used in data science. | CO-2 L1

d Interpret the effect of regularization on multiple regression CO-3 12
performance.

A List .the two input parameters required to run a DBSCAN CO-4 L1
algorithm.

£ Compare agglomerative and hierarchical clustering based on their CO-4 L2

" | merging process.

3 Define the term “overfitting” as used in model evaluation CO-5 L1
contexts.
h Illustra}e the .relatxonshxp between precision and recall in CO-5 12
confusion matrices.
SECTION-B
UNIT-I
7 Mak; use of R packages to organize and summarize data CO-1 L3
efficiently.
3 Examine how decision tree depth impacts model overfitting and CO-2 L4
accuracy.
UNIT-II
Apply multiple regression to analyze relationships among
e economic indicators. (0-2 k3
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5 Defend the reliability of probabilistic predictions derived from

Bayes’ theorem. CO-3 155

UNIT-III

6 Make use of random forest algorithm to predict customer churn
" | effectively.

7 Analyze the impact of distance metrics on clustering output
" | quality.

CO-3 L3

CO-4 L4

UNIT-IV

3 Analyze how data partitioning affects cross-validation accuracy
scores.

9 Evaluate trade-offs between validation accuracy and
" | computational efficiency.

CO-4 L4

CO-5 L5

SECTION-C

10. | Case Study

Case Title: Improving Disease Diagnosis using Decision Tree
and SVM Models

Scenario:

A healthcare startup in Bengaluru developed a machine learning-
based diagnostic system to identify diabetes from patient
health parameters — such as glucose levels, blood. pressure,
insulin, and age. ;

Two predictive models were trained: a DecisionTree Classifier
and a Support Vector Machine (SVM). The deeision tree model
was easy to interpret and visualize, but it over fit the data, leading
to high accuracy on the training set (96%).and low accuracy on
the test set (78%).

The SVM model, using a radial basis-kernel, achieved a slightly
lower training accuracy (93%) but much higher test accuracy
(89%), demonstrating better geéneralization.

The data science team compared both models using performance
metrics such as precision; recall, F1 score. After evaluation, they
recommended deploying the SVM model for clinical prediction
due to its balanced performance and lower over (fitting.

CO-1 L5

Questions

a)  Evaluate both models (Decision Tree and SVM) using
accuracy, precision, recall, and F1-score metrics, and determine
which is more suitable for healthcare diagnosis.
b)  Justify why SVM might outperform Decision Tree in
generalization despite being more complex, considering the
nature of biomedical data.

Note: Disclosure of identity by writing mobile number or making of passing request on any
paper of Answer Sheet will lead to UMC against the student.
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