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1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     All questions are compulsory. Attempt any two parts from each question.

3.     Each question carries equal marks.

I.(a)a)Pifferentiatebetwe.en§upervisedapdunsupervisedlearming.Additional]yprovidereal
world application for each.

{ii)Whatdoesa.highAreaUndertheROCCurve(AUC)indicate.amode`l'iperformance?

a)Findthelineofbestfitusingleastsquareregressionmethod,giventhefollowing
data:

Predict the value of y   for the test data X=11.

(c)FindtheLinearregressioncoefficientsusingGradientdescentmethodforthefollowingdataset
when leaning rate = 0.1. Cady out the process for 2 iteratious.
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Q2.(a)Answerthefollowingfor5-foldcl.ossvalidationonatrainingsetof45tuples:

(i)Howmanyroundsofleamingwillbeperformed?

(ii)StatethesizeOfthetriningandtestingsetforeachroundofleaming.

(iii)Howwouldtheaccuraeyoftheclassifierbecalculatedin5-foldcrossvaridation?

a)Amultiplelogisticregressionmodelisusedtopredicttheprobabilityofsfrokewiththe
following coefficients

Variable Coefficient

I--.     il ::RE1

Systolicp1 0.097

I,:       .             ,
de`^.z`..   .Qha3ri.(    ..-.>rrapL    <=±..::~y,.Ag.e  .P3

0.065

(i) Identify the dependent variable.
(ii) Write Logistic regression equation
{iii) Find the probability of the stroke.
(iv) Find the predicted class of the output.

(C)Aspandetedti6nm6deicldssifies200emails.Outofthese,160areactuallyspanand40are
not. The mod§l correctly identifies 150 span emails and incorrectly marks 10 nan-span emails as
span..¢onincttheconfusionmatrix.Caledatethefollowing~metrics:Accuracy,Precision,Recall.
TruePosi.tit.e.kate-(TPR)andFalsePositiveRate{FPR).

3{a)WhatistheassunptionoftheNal.veBayesclassifier?iThataretheadvantagesofthe
assumption?Cousiderthefollowingdatasetwiththeattributepurcbaseastheclasslabel.

Ploduct Price Quntity Day Purckase

`.le

Headphones low 2 Weekend No



•   -  -.  `   .  `

Keyboard low i Weekend Yes

Laptop high 1 Weekend Yes

-..  I     a  I. I-.`

Mouse low 2 Weekend Yes
ri

Monitor high i Weekend Yes

Using this data set train a Na.I-ve Bayes classifier and predict the class label "Purchase" for a new
instance with the following attribute values: Product = Headphones, Price = low, Quantity = 1 ` Day
= Weekday.

¢) Discuss the inportance  of feature  selection in Machine Leaning. Also.  discuss  the various
strateedesfollowedforfeatureselection.Differentiate`betweenPrincipalComponentAnalysis,Linear
DiscriminantAnalysisandQuedraticDiscriminantAnalysis.

{c) What is meant by Tree.Pruning? Mention different t}pes of Tree Pruning with  1  characteristic
each.Whyisitneeded?Identifythefustsplittin;gattribtitefordecisiontree.withthefollowingdataset

Field Experience Hired
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IT Administration Yes
as

B.risiness Coding Yes
!IrELgrae;ffiffgaLfigis¥

Bdsiness Administration No

4. (a) Consider the following two-dimensional dataset:

Observationjl X1 X2 y

2 2 2 Red

P.T.O.



8062

4 1 4 Red
ch

6 4 3 Blue

i.    Sketch the observations.

ii.   Sketch the optimal separating kypelplane and provide equation of the hypexplane.

iii.    On your sketch, indicate the margin for the maximal margin hyperplane.

iv.    Define the term kernel in the contest ofsvM.

(b)UseK-meansclusteringtoclusterthefollowingdataintotwogroups:{2,;,10,12,3,20,30,11.
25} . Assume cluster centroid are ml = 2 and m2 = 4. Give two drawbacks of this method,

(c)ExplaintheconceptofGinilndexindetailandfllustratehowitisusedindec.isiontreecoustruction
with an example.

5(a) Defroe the Hyperbolic Tangent function. Compare its range to the Sigmoid function and
explain why being "zero-centered" is an advantage for optinization.

a) Define the Mean Sq.irared Error QdsE) and Cross-Entropy loss functions. Under what
mathematical conditions is one preferred over the other?

(c)Definelogisticfunctiono-cwithparameterc.Showthatitsatisfiestheinequnhitya.:¢)S:for
all# € H.

6 (a) How do'ed ..normalization affect gradien:t flow in deep networks?

(b) Shovir that L I iegularization leads to ronrdifferential]hity at zero.

(c)Howd6esnetwol.kwidthaifectapbioximationinpability?
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