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SCHOOL OF COMPUTER SCIENCE AND ENGINEFRING
CONTINUOUS ASSESSMENT TEST - 11
FALL SEMESTER 2024-2025

Programme & Branch: B.Tech. CSE Course Code & Name: BCSE209L - Machine Learning
Class Number(s) :1595, 1598, 1602, 1689, 1697,1708, 1713, 1719, 1726, 1730, 1737
Date of Examination : 14/10/2024 Duration : 90 minutes Maximum Marks: 50

General instruction(s);
*  Answer All Questions

* Course Outcomes: CO3. To understand the need for Reinforcement learning in real - time
problems. CO4. Apply all learning algorithms over appropriate real-time dataset

1. Consider a set of 2-dimensional training data points (x1, x2) belonging to two classes “+1" and "~17,
respectively, as shown below. |2+ 2+ 442 marks]|[CO3|[BL3]

- EIIH i+l*: [E‘- 4}- "ﬁ'q. 31- 'lr?- Ijr tEh ]:I
= Class *-1": (2, 3).(3, 2), (4,4). (4, 2)

(a) Graphically represent the constellation of data points and the optimal separating hyperplane
- Write the equation of the optimal separator and mention the width of the margin (figuring it out
manually from the diagram/graph vou have shown),

(b) List the support vectors and justify your selection of support vectors,

{e) What weight vector and threshold (bias) value are being leamt using hard-margin SVM
a algorithm with these eight training points? Show the detailed calculations.

onsider the decision rule: H(x) = <w, x> + b. Explain how this equation classifies points on
r side of a line. Determine the class for the points (3, 4), (7, 4) and (5, 35).

at the points (P1, P2, P3, P4, PS, P6) provided in a 2D plane. Table 1 is the distance
ws the Euclidean distances between pair of data points. 10 marks][CO3]|BL3]

Pd | PS5 | PG

Phase = 1 2181413
New cluster {P1, P2} | ||
0 Distance to choose 12 T 1T T 11
067 0 the cluster . |
Table 2

ele Linkage Hicrarchical Agglomerative Clustering technique, for each
jow the calculations, and update the distance matrix. Also. fill Table 2 with
y -ﬂﬂﬂfﬂr both methods) and draw the final tltfl'ldrq.'l-gr.'im Phase | re

sull 15

jobrdinales of six data points in two-dimensional space: (1.0}, (2,00, (3.01 (5.6
leulate the first principal component and fill-in the same in o table against cach
in deail. [0 marks][COJ||BLY|
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4. Given the following datasel with 10 samples, compute a partitioning using K-modes algorithm with
samples 1, 5 and 10 as initial eluster centroids. Do partition for 2 iterations. At the end ol each ieration

show the updated distance matrix and the newly constructed centroids J10 marks|[CO3|[BLA|
ample No. | X1 ==y 3y | xd | X§
| A R e ' L
2 A B A B | B
Lo — — ——
4 A B C A 25
o= € C C B 1, e
6 A A | B A A =
|7 A C A = SN
8 C B A B C
| 9 A A B | C A JR
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5. {ﬂ. v‘!’?i“!i combinations of bias and variance are shown in the figures A and B below. Identify the
Mbim“m a“d- dlﬂ:Uis ﬂhﬂl_l[ Ihe same in L!t:tﬂlil “'Ilt]'l HI_'II_'I[{'IFI'iEI.lE I_‘."..'.’II.'I"IPEEH- ,-"l,,l-_.,.n;_:‘ write down the

formula that connects test MSE to the bias, variance and irreducible error [6 marks|[CO4[[BLA|
A ]

(b) Graphs of different models with their degree of polynomials are given below, Which of them underfits,
overfits and just right (best fitting)? Elaborate on your pick on each of these graphs. Note: + represents

testing data and circle represents training data. [4 marks][CO4][BL4]
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