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Q.No ~ Question _ ;; b P CO Marks
Q1. | A company uses a pattern recognition system to classify fruits based on their size, Welgé e
color. The data for two fruits, apples and oranges, is represented as follows: 4 & %/}
Fruit Size Weight Color Code ’
(cm) | (grams) | (Red: 1, Orange: 2)
Apple 7 150 K
Orange 8 170
i.  Represent the frults as patterns in a 3-dimensional féémre sgﬁﬁg% [1]
fi.  Using the Euclidean distance, determine whi E:u%ls closer to the query pattern (8 cm, [2]
160 grams, color code: 2). %}e%%
iii.  Comment on the system's ability to gener "e;ass1ﬁcation based on the provided data. [2]
Q2. ciass1fy patient data into two classes: diabetic | [CO2]
. The re vector includes fasting blood sugar (FBS, mg/dL)
and HbAlc percentage (%). The ‘traifigig /datarfor two patients is; '
Wf T ¥Bs | HbAlc Class
‘| (mg/dL) | (%) -
126 6.5 1
100 5.5 2
i Plot'the feature space and label the two classes [1]
if ey patient has an FBS of 110 mg/dL. and HbAlc of 6.0%. Using a simple distance- 2]
Bam"d élassiﬁer, determine the class of the new patient.
iii.  Biscuss how the choice of distance metric might affect classification in this scenario. 2]
Q3. | A company is building a pattern recognition system to classify customer reviews as either | [CO2]

‘positive’ or 'negative' based on text features extracted from reviews. The company decides to use
cosine similarity as a proximity measure for feature extraction. Consider the following term
frequency-inverse document frequency (TF-IDF) vectors for two customer reviews:

» Review 1:(0.3,04, 0.1,0.2)

e Review 2:(0.5,0.1,0.3, 0.4)
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F‘_ i.  Compute the cosine similarity between these two reviews, [3]
ii. Explain how proximity measures like cosine similarity help in pattern recognition, [2]
especially in text classification tasks.
Q4. | a) Discuss the role of the Linear Discriminant Function in solving classification problems in (CO3] T
medical diagnosis.
b) Tilustrate how this supervised learning approach can be employed to classify patients based on [2]
disease severity using real-world data.
¢) Highlight the importance of feature selection and its impact on the performance of the [2]
classifier,
Q5. |a) Explain the concept of wrapper methods in machine learning for feature selecti [5]
how wrapper methods differ from filter and embedded methods. Highlight their advgnfages
and disadvantages in the context of pattern classification tasks. >
b) A company is workmg on a pI‘OJeCt to reduce the file size of dlglt& ima;
i. B3]
Determine the number of c usters you would choose for the image compression and i[2])
Qoé. ng a spam email detection system using two classifiers: Support [COS5]
Vector Machme SVM) and Naive Bayes (NB). Both classifiers are trained on the same dataset of
You de cide to combine these classifiers using voting ensemble (majority voting) and stacking, In
stackmg, the predictions of the two models (SVM and NB) are used as input for a third model
(logistic regression):
i.  Calculate the combined accuracy, precision, and recall for the majority voting scheme if (2]
both classifiers classify an email as spam.
ii.  Explain the expected advantages and potential challenges of using stacking over majority (3]
voting in this scenario.
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