Final Exam
Machine Learning

2024-2025
Duration: 90 minutes

Dr, Abbas Rammal
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Problem 1: Evaluation of classifiers
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I. GivenadatasetD = {0y, ..., 0, } with known class labels C(0;) € C = [A,B, C}nfihﬂnﬂ "“‘ﬂ,{-

=

order to evaluate the quality of a classifier K, each object o; € D is additionally classified ’I.I!I 2K,
yielding class label K (0;). The results are given in the table below, e,
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a) Setup the confusion matrix.

b) Compute the accuracy / classification error,

¢) Foreachclass { € C compute precision and recall.
d) Compute the F1-measure for all classes. .
¢) Explain how K-Fold Cross-Validation is implemented. Jo

2. To construct a Receiver Operating Characteristic (ROC) curve, we need to calculate the True Positive
Rate (TPR) and False Positive Rate (FPR) at different cutoff points. The cutoff point represents the
threshold used to classify samples as positive or negative. Construct the ROC curve on cutoff paint =

0.3 and 0.7. | A
Instance Actual Probability Yes Probability No
Sl Yes 0.80 0.20
S2 No 0.25 0.75
S3 Yes 0,40 (.60
- No 0,65 0.35 1
T Yes 0.70 0.30 |
S6 No 0.50 0,50

~ Problem 2: Clustering
‘*C'nmidu' Iba‘fpliom ng 6 data points in a 2-dimensional feature space:

s "i! #r:(ﬂ Dsva = (017, %5 = (=1,2); x4 2 (2,0); g = (3 Q) % = (4~ 1)




Activation Function:

Use the sigmoid function for all hidden and output neurons: A

Learning Rate:
n=005

Training Sample (T1):
o Input: [0.8 (humidity), 0.5 (temperature)]

G R
~ o Targetoutput: [1] (It will rain) IR

”1."-- i, g
oL
-

R

S
b
WA
&
-"- -
- .-H e
'_ e
iy N
P Ty
&

: N i = LRt T £ S 4 e it 4 .'
EH F 18 x i - e -
4. i mt: ( -:'t-r k5 + k 3 o 4
S . Lol -- E Lo sy 'q"- . L -
. . Ll ‘-.' i ™ 'I 'Ir. i N " - b 5 g : .
3 | . i 1.-...,..-- & '.-I B ] .r|__ a :_E'.'_'._-.-‘_“ -ﬂll.' h
- trainimg Wit this sample.




{ ot's calculate the squared distances between each pair of points using fi
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Perform K-means clustering on this dataset. Use the first and last data points as initial ¢ "'“r:_
2). Given the final parameters, which cluster would x* = (1, 1) belong to? B
Perform agglomerative Hierarchical Clustering using sin gle linkage as the cluster distance me 5.-

T,
]

Draw the associated tree. e
cluster distance

Perform agelomerative Hierarchical Clustering using complete linkage as the

measure. Draw the associated (ree. s .
Use the Nearest Neighbor clustering algorithm and Euclidean distance to cluster this -
- .

Suppose that the threshold t is 4. IS

Exercise 3: Neural Network for Weather Prediction
You are designing a neural network (o predict whether i
input features:

t will rain or not rain tomorrow based on two

?

Humidity level

Temperature

Network Architecture:

e Hidden layer; 2 neurons

Input layer: 2 neurons (Humidity. Temperature)

Qutput layer: 1 neuron (Rain: 1, No Rain: 0)

, tial Weights:
i Wi

I ﬂ_ F et el

Input — Hidden:
o w(1—3)=0.2. w(l—4)=-0.3

o w(2—3)=04. w(2—4=0.]

e =
P

—+5)=-0.2, w(4—5)= 0.3




