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[ Foundation of Data Science ]
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Genceral instructions
1. Al questions are compulsory.

2. Marks for each question are indicated in the
figure.

A. Choose the correct answer and rewrite them :
1x10=10

1. Which of the following is used to summarize
and describe the main features of a
dataset?

(A) Inferential statistics
) /(Bf Descriptive statistics
(C) Predictive analytics

(D) Prescriptive analytics
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2. The main objective of ordinary least squares
method is to

(A) maximize correlation
minimize sum of squared residuals
(C) maximize accuracy

(D) minimize variance

3. Logistic regression is primarily used for
(A) predicting continuous values
binary/multi-class classification
(C) clustering data points
(D) finding association rules

4. Which is not a challenge for Big Data
Analytics as per syllabus?

(A) Volume
(B) Velocity

Sy Simplicity

(D) Variety

8! In active learning, the algorithm selects data

points for labelling that

{A) model is most confident about

AB] model is most uncertain/confused

about

(C) ame farthest from centre
(D} are selected randomly from dataset

2
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6. Choose the correct combination f{rom the
following matrix :

Columnn—I
(Technigue)

a. K-Mecans

b. Apriori

c. SVM

d. Hierarchical
Clustering

(1)
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Column—IHI
(Learming Type)

1. Unsupervised

2. Supervised

3. Unsupervised

4. Supervised

4 2 1

@ 0 (iv)
b Cc d
2 > 1

(iv) (i)  (ui)

Column—111
(Output)

(ij Support, Confidence,
Lift

(ii) Cluster centers
+ labels

(iii) Dendrogram tree

(iv) Maximum margin
hyperplane
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7. Choose the correct statements about
’ de.aip&vem&aﬁuand hypothesis testing :

1. Meanis affected by outliers but median

is not.
In normal distribution, mean = median =

mode. ‘
3. Type-ll Error = Rejecting H, when H, is
true.

4. Pwalue<0-05 means result is statis-
tically significant.

5. Variance can never be negative.

(A) 1 and 2

(B) 2and 3

1,2,4and 5
R) 3'and 4

8. What is the correct sequence to build a

decision tree?
a. Calculate information gain/gini for
each feature

b. Split dataset on feature with max gain
c. Repeat for child nodes until stopping
condition

d. Select root node as the best feature
I a—d—boc

(B) d—a—b—c

(C) b—a—d—oc

(D) c—b—a—d
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9. Statement | :
Hierarchical clustering does not require
pre-specifying number of clusters.

Statement Il :
Elbow method plots inertia vs K to find
optimal K in K-means.

Choose the correct option.
/(Af Both Statement | and Statement II are

correct.

(B) Statement I is correct, but Statement Il
is incorrect.

(C) Statement lis incorrect, but Statement Il
is correct.

(D) Both Statement | and Statement 1l are
incorrect

10. Assertion (A) :
Standard deviation is a better measure
of dispersion than range.

Reason (R) :
Range is affected only by extreme
values, while SD considers all data
points.

Choose the correct option.

/(A) Both (A) and (R) are true. and (R)

explains (A).

(B) Both (A) and (R) are true, but (R) does
not explain (A).

(C) (A) is true, but (R) is [alsc

(D) (A) is false, but (R) is true.
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B. Answer all the questions in approximately
3040 words each : 2x5=10

A11. What is hypothesis testing?

14./ Differentiate between regression and
i classification with example of each.

}3/ A logistic model gives probability = 0-45 for
“Churn = Yes”. Business threshold = 0-5.
What action company should take?

A4, Define support and confidence in associa-
tion rule mining.
Or
State two differences between K-means and
hierarchical clustering.
/é. What is reinforcement learning? Name two
components of reinforcement learning.
Or

Differentiate among descriptive, predictive
and prescriptive analytics.

C. Answer all the questions in around
80-100 words each : 5x6=30

6. E"Plaintypelerrorandtype2errorwith
example.

7. ::Vxhat_ 18 K-nearest neighbours algorithm?
Plain why it is calleq lazy learner.

=RLG0e ( Continued )

18.

}9.

20.
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Support vector machine gives value w into X
plus b equals minus 1'S for customer data.
If value greater than O means class plus 1
and less than O means class minus 1, which
class will customer get?

Explain support vector machine concept of
margin and support vectors.

Or
Explain logistic regression and sigmoid
function role in it.

Explain active learning and why it reduces
labeling cost.

Or

What is feedback loop in reinforcement
learning?

Read the passage carefully and write the
answer to the questions from the passage :

“A bank built loan approval model. On
training data model accuracy was 99 percent.
On new customer data accuracy dropped
to S5 percent. Data scientists checl
and found the model was too
with 50 features. It memorized all
examples including noise. This is
variance and overfitting problem.
model was very-low;-0:5. To-fisx-it tl
regularization technique which
large feature values. After reg

training accuracy became 85




test accuracy became 80 percent. Gap
reduced and model became stable.”

Based on the above case, answer the
following questions :

(a) What problem occurred in bank model?

Give two evidences. 2
(b) What solution was applied and what
was the result after solution? 2

(c) What was the bias value of original model? 1
D. Answer all questions within 180-200 words

each : 10x2=20
22. Explain market basket analysis and concept -
of frequent itemset.
Or

Explain density based clustering concept
and advantage over K-means.

23. A company has two machines. Machine A
produces packets with average 500 gram
and standard deviation 2 gram. Machine B
produces packets with average SOS gram and
standard deviation 15 gram. Customer wants
packets close to S00 gram and consistent
4 weight. Which machine is better? Justify
» using statistical concepts.

Or
‘mhospxtals test same medicine. Hospital X

n 50 patients, Hospital Y on
atie nts. Both get 60% success rate.




