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Machine Learning, BLG527E, March 21, 2018, Midterm Exam.
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Write your answers neatly in the space provided for them. Write your name on each sheet.
Books and notes are closed. Good Luck! i

QUESTIONS
Q1) |20 points, 5 points eacl] What is (usc at most three sentences per question, you can usc
drawings, formulas, etc. also):

a) Draw a maximum maurgin  |b) Draw the discriminait ¢) Draw the discriminant
classificr with a diffcrentible  |function if you were to use  |function if you were to use
discriminant functior) for the |multivariate classification,  |multivariatc classification,
dataset below. Assume that  |assuming different class assuming different class
the number of instances from |covariance matrices. covariance matrices and also
cach class is the same, N+ = assuming that the ncgative
N- class is made of a mixture of
I Al Sy 2 Gaussians.
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d) Assume now that 10 N+ = N-, i.e. you have 10 times as many negative instances as
positive instances. Drasy the new decision boundarics for @ach of the cases above.
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Q2)[10pts] Show that the VC dimension of a triangle in 2D space is 7. Choose data points in
:«ruchawuytlwl.alllabclmgsoﬁpomtsmbeclassxﬁedandsomelabelmgsofSpomtsoan
not be classified. ,\uuw fnat /- /‘\+ Gt portble e
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Q3)[20pts] Yourolla4faceddwcandﬁndoutmattheprobablhhesofeachfaoc'l} are, J\ &

0.1,0.2,0.3,0.4 respectively. You guess the next toss and win 10TL if you are right and lose +7.
STL if you are wrong.

What would you guess? [/'- 2l (e hwe .
Compute the expected value of your earings and decide if you want to play this game or not. [s ¥

e 0.9740
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Q4)[20pts] What are the differences and similarities between PCA (Principal Component
Analysis), LDA (Linear Discriminant Analysis)?

PCA LDA
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What am“the diﬂf"ermct.s and similarities between mRMR (mml;num ﬁelevanoc Maximum
Redundancy) algorithm and forward feature selection?

ME Forward Feature Selection
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Q5)[20pts] Cluster the dataset on the left using k-mecans algorithm, k=2 and starting with
cluster centers of B and D. Cluster the dataset on the right using hierarchcal clustering with
single link (minimum) distance.
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