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Daffodil International University
Faculty of Sciehce & Iz;fonmation Technology
Department of Software Engineering

Midterm Examination, Spring 2026
(.30111'86 Code: SE 544; Course Title: Introduction to Machine Learning

_ Sections & Teachers: (A.C,D)(Z1); (B,G,H)FA); (E.F,LK)MSA); (J,L,M)(NAT); N(FF)
Lime: 1:30 Hours _ Mal e

Answer ALL Questions _
ndicate the full marks and corresponding course outcomes. All
portions of each question must be answered sequentially.]

[The figures in the right margin

A hospital is developing an intel]

x igent healthcare analytics system to improve | [Marks- CO-]
patient care and operational effi

; ciency. The system includes a model trained | 2+3 =5] | Level-4
using labeled patient data to predict whether a patient is at risk of developing
diabetes. Another component of the system processes unlabeled patient data
to automatically group patients based on similar symptoms and lifestyle
pattemns. Additionally, the hospital deploys an autonomous medical robot that
learns optimal routes and actions within the hospital environment by

interacting with its surroundings and receiving feedback in the form of
rewards or penalties.

(a) Identify the appropriate type of machine le
of the system described above.

(b) Compare these learning approaches in terms of data requirements,
leamming process, and application objectives, using relevant healtheare
examples.

amning used in each component
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actyal C'“’I\‘Slcm-dm\%cs and the
o (@), caleulate the MSF, l\-IAé_ RMSE, and
|&t[inn“m”““‘ and briefly interpret these metrics

N _P_k I_E‘?l;liﬂncc ofyour regression model. e |
3 | A machine I‘Cilqi:ﬂil-‘l_él-

fy chest X-ray 1mages as

nodel was developed fo class
model was developed to clas :
ed on a datascl ollj_l_ﬁ}

either Pneumoniy or Healthy, The model was test onia
% . . 8 . ere 2LUm o
mages, where 678 images were Healthy and 132 images were Pne .
k ages = 6 .d 665 il'l'i'lges \;\-’hllC
Out of the Healthy images, the model correctly classiied l.r . the
_ £es, . o isclassifying the
for Pneumonia, it onlv correctly identified 38 fuaes, misclassES

remaining 94 Pneumonia cases as Healthy.

Analyze the performance of this model by constructing the Confusion Mat?lx
is a e
based on the given results. Compute the Precision and Recall for t

I ' ir sieni i ’ i 12gNnosis
Pneumonia class and interpret their significance 1 this medical d.l g
scenario. Considering the high number of misclassified Pneumonia cascs,

critically evaluate which type of error (false positive or false negative) 1s more

critical in this case. Justify your reasoning by discussing the potential

consequences of each type of error in a real-world healthcare setting.
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l Graph A Graph B

| The figure above shows th‘e pgrfgrfll;ulce of two machine learning models
(Graph A and Graph B) during training over time. ‘

(a) rdentify which graph represents overfitting and which represents
derfitting. Justify your answer by analyzing the pattern and behayior of the

un :
| data pomnts: | | | I
(b) Explain the bias-variance characteristics associated with each graph and
y) E

ommend suitable techniques to improve the gencralization performance of
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