
Ques 1

Features Travel Distance Km
Number of transfers integer
Day of week weekday weekend
bus stop ID numeric code

average traffic delay minutes
weather condition clean rain snow

a Classification problem since the output is a categorical
value Yes No

b Feature bus stop ID should be removed as it doesnt
carry predictive information

c Feature scaling is important because features like travel
distance and average traffic delay have different ranges
which can distort algorithms sensitive to magnitude
Eg KNN requires scaling since it uses distance calculations
while Decision Trees donet because they split on thresholds
and are unaffected by feature scales

d Linear Regression is not appropriate because it assumes a
continuous target variable which is not the case in this
question More suitable choice will be Logistic Regression or
Random forest for non linear

Ques2
a Original Dataset

x y
AgeGroup Income Level Purchase

Young Low No

Young High Yes
Middle Low
Middle High Yes
Senior High Yes



Nj Age Group
Byes Gini y nj Young 1 1
2No

0 5

Young
Middle senior Gini y nj Middle 1 E

1Yes 1 1Yes 0 5
INO NO

Gini y nj middle 1 G
O

Gini y nj 25 0.5 25 0.5 51 0 0.4

Nj Income Level

38 Gini y nj how 1 E 2 0

how High
Gini ylnjHigh 1 3 0

9 800
Gini y nj 25 0 3 0 0

Root chosen Income Level

b Corrected Dataset

x y
AgeGroup Income Level Purchase

Young No

Young Tiger Yes
Middle Low No



Eddie Tiger

Nj Age Group

3 airily nj Young 1 E
0 5

Young
Middle senior Gini y nj Middle 1 E

airily nj middle 1 t
O

Gini y nj 25 0.5 25 0.5 51 0 0.4

Nj Income Level

38 Gini y nj how 1 E 2 0

how High
Gini y njHigh 1 G I 0.44

9 200
Gini y nj 25 0 3 0.44 0 264

Root chosen Income Level

c In original dataset splitting on Income perfectly
separated Yes and No giving a highly accurate tree
In corrected dataset split on Income didnot separate
the outcomes perfectly



d This example highlights the instability high variance ofdecision trees a small change in data can cause

large structural differences In real world tasks like
churn prediction or loan approval such instability can
lead to inconsistent decisions reducing trust reliability
of model

Ques 3

cos

1 o

is
a C 0.1

Precision III Efs 1 0.89

0.67Recall III 1 20

C 100

Precision Ifp 8s 0 69

Recall III Is 092

b Missing a diseased plant Plant is actually diseased but
we predicted healthy False Negatives are very costly
We want a system where we have less no of False
Negatives In C O 1 there are 20 FN whereas in 0 100



there are 5 FN So we will pick C 100

c Costly operation actual healthy but predicted diseased
False positives should be minimized with 1 01 there are 5
FP and with C 100 there are 25 FP So 1 0.1 is better

Ques 4


