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Consider that the three weight vectors w, W, and w3 are learned for a six-dimensional dataset
__ using a linear regression model or regularized linear regression model (Not in any particular C.)l \f\O\S VV\OS‘\— Og ?\AVQ @Oef\.k(é& )VD
order).
\oe Z (O

~ wy = [0.5,0,0.25,0,0, -0.14]

== q. 4 ? S,
— wy = [0.8,-0.23,0.45,0.2,0.31, —0.54] > l&' o By eoutton of \osso

_ wy = [0.24,-0.03,0.1,0.02,0.09, 0.14] (ea\reqdovw .

Select the most appropriate match for these weight vectors.

| Options :

W, Vo Ale \eack  oluer  of

~ 6406531737028. % W1 Linear regression, wjy — Ridge regression, wg — Lasso

calr  featue 3 Mne we%\r\ér

e \/c (T A

_ 6406531737029, % w; — Ridge regression, wj — Linear regression, w3 — Lasso :> T_\}\' 2 \'7\ [_{_p\M (o\q\‘?o/\ 'aF' (f(\/q@

{Coecsion .

6406531737030, ¥ W1 — Lasso, wj — Ridge regression, w3 — Linear regression

W) — Lasso, w3 — Linear regression, w3 — Ridge regression

— 6406531737031. ¥

Consider a binary classification dataset (classes are 0 and 1) with two binary features

— f1, f> € {0,1}. A Naive Bayes classifier is learned and the estimated parameters are given as:

_ P(fi=1ly=0)=02
_ P(fa=1ly=0)=05

P(fi=1ly=1)=06
B (/s =1y=1)=04

If a data point [1, 0| is predicted in class 0 by this classifier, what will be the possible values for the
estimate of P(y = 1)? Assume that tie-breaking goes to class zero. Values in the options are

correct to two decimal places.

~ Options:

— 0,0.22
6406531737032. ¢ ( |

0.22,1)

— 6406531737033. *

6406531737034, % (0,0.29]

6406531737035. * 0.29,1)
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Is the following statement true or false:

_ Ifp! = 0fory = 0,then p! = 1fory = 1. Here, p! denotes the estimate of the probability that
p' pl p) p ty
j* feature value s 1 given that label is y (P(f; = 1[y)).

Options :

—— 6406531737036. ¥ TRUE

6406531737037. ¥ FALSE

The model is given by:

.

P(x = [f1, for s Fally) = [ @F) (1 = p¥i)=e

1=1

The parameters to be estimated are p, {p{, p, ..., pY}, and {p},p}, ..., pL}. Using
Maximum Likelihood Estimation, we obtain the following estimates:

f;./ - for all j € {1,2,...,d}, and Vy € {0,1}
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A linear regression model trained on a dataset X € R%*"

identity matrix of an appropriate size.

Options:
 XXT =1
6406531737038. *

2 "\-1y
____ 6406531737039. ¢ LS i S

6406531737040, ¥ (XXT)~1Xyis avector of all ones

6406531737041, % (XXT) ~1 Xyis a vector of all zeros

label vector y. Which of the following options will necessarily hold true? Here I denotes an

achieves zero training error for any
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Question Label : Multiple Select Question P(O\[A@Vv] (,39\\"/] ? @\ f)___ < <

Consider the following three models for a one-dimensional dataset:

Mode 1:y = wiz, Mook 1Y sopacec Ie  aRiny
Model 2: y u'frl V d
B,

Model 3: y u‘f.rl b woxy

Select all the correct options. Assume that we have access to sufficiently large data points. —> —VE VO\\MS U’y\\ \ \Cecov\/\e
Options :
\
— 6406531737042. ¥ There may be some datasets for which model 1 performs better than model 2. '(‘\O&?A) VE.

6406531737043. ¥ There may be some datasets for which model 2 performs better than model 1.

6406531737044. ¥ There may be some datasets for which model 3 performs better than model 1. 67 Oé
Mode| A g(\gome e i

— 6406531737045. ¢¥ There may be some datasets for which model 3 performs better than model 2

6406531737046. ¥ Model 1 and Model 3 perform equally well on all datasets. /\'O ’V\/{f VO\\\&C’.S -
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Question Label : Multiple Select Question

Let w be the solution of the linear regression model and @ be the projection of w on the linear

subspace spanned by the data points. Which of the following relationship is true?

Options :
6406531737047, ¥ training error for w = training error for w

6406531737048, v W = W

6406531737049, % training error for w # training error for w

Now , lets see what's the difference between error functions of w* and w
= T
Z(W* z; —y;) and Z(wTiBz‘ —¥i)
i=1 i

w™ can be written as the sum of w0 and the vector perpendicular to w , which is w |

Note that @0, is perpendicular to the (2-d) plane itself , which means it is perpendicular /
orthogonal to all the points which lie in the plane (datapoints).

u”f{:zi will become 0 as explained above.

Now we see that the error for both w* and 0 is exactly the same.
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Consider the following statement:

MAP estimate for linear regression weights w is equivalent to ridge regression.

Which of the following conditions make the above statement true?

Options :

6406531737050, % Prior for w is Laplace distribution with zero mean.

. o e
6406531737051, v "rior for wisN(0,%I).

|z: ~ N 2
6406531737052, % Yil®i ~N(0,0°I)

i|lLi ~~ N JT’.,'.O'2
6406531737053, v Yil¥ ~ N(w i, %)
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Suppose you want to use a Naive Bayes classifier to predict the gender (male or female) of a
person based on two features: their height ( f;) and whether their age is above 20 ( f3). Assume MQ\ e O‘V\(\ @Ew‘de (;BC("(U\(C& C own \@

that the features f; and f; are conditionally independent given the gender of the person, and

that the variances of the height distributions P( f,|y = male) and P(f,|y = female) are equal. WQAJQ\/\'\’ QQ: as \(9\\/\0 ™M CﬁQM{ég ~

How many parameters are required to classify a new example using this Naive Bayes classifier?

Response Type : Numeric

Evaluation Required For SA : Yes AQ@ L 9 ()’\’1(\ me Z 10O (oW

d
Show Word Count : Yes G\QS'O (d y\,\ouw\\/\)v OG Q 1/72\/\ av
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Consider a Naive Bayes model is trained on the following data matrix X of shape (d, n) and

corresponding label vector y:

110

| X
[010

J y=0,1,0"

——  Assume that p and f)?iare estimates for P(y = 1) and P(f; = 1|y = y;), respectively. Here,

Ol | O|—
@
o |~

fiy i = 1,2is the i*" feature. These parameters are estimated using MLE. If a test point has label

0, what will be the probability that the point is [0, 0]7?

_ Response Type : Numeric

Evaluation Required For SA : Yes

Show Word Count : Yes ﬁV\A Q( [0 ©) \

\
O
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Answers Type : Equal

— Text Areas : PlainText

Possible Answers :
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Gaussian kernel regression with parameter 0> = 1/2 was applied to the following dataset with
two features:

1 010 . -
X y=[2.1,1,2,1.2]7
0110 : :

The weight vector can be written as w = ¢(X)a, where ¢ is the transformation mapping
corresponding to the kernel. The vector a is given by [2.1, —2.1, 3, 0]7 which is obtained as
(K) 'y, where K is the kernel matrix. What will be the prediction for point [1,1]7?
Response Type : Numeric

Evaluation Required For SA : Yes

Show Word Count: Yes

Answers Type : Equal

Text Areas : PlainText

Possible Answers :
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Suppose we have a binary classification dataset with 1000 data points, consisting of 600 points
belonging to class 0 and 400 points belonging to class 1. If we use a k-nearest neighbor (k-NN)

ooy o e

model with k = 900 to predict the class labels of the data points, how many data points will be
classified correctly?

We ()ﬂ’ &()c e

200 KNN)  \eve,

Response Type : Numeric
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Show Word Count : Yes
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Suppose we have 1000 training examples and want to compute the 10-fold

Cross-Validation error. This error is calculated as the average of the errors

obtained from n, iterations of the Cross-Validation process. Each iteration
involves training a model on a subset of size nj of the training data and

evaluating its performance on a disjoint subset of size nj.

What is the appropriate value of nq ?

A AW’ & akeno XSon .

— Response Type : Numeric t
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Evaluation Required For SA : Yes

— Show Word Count : Yes

Answers Type : Equal ‘;‘> \O — C—O\é Cm;( —\/Q\Q\éQ\HO/\ (,3\\)\_ \/'\Qfé \O ?\STEVQ'\'%V?So_

Text Areas : PlainText

——— Possible Answers :
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What is the appropriate value of ny?

Possible Answers :

| o R X kv sek
Response Type : Numeric L
_____ Evaluation Required For SA: Yes :> K—\ ?0(“\1 o® 3 & GQF ){"(‘oﬁ VO .
Show Word Count : Yes Q
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Question Label : Short Answer Question

N
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What is the appropriate value of n3?

Response Type : Numeric

=\

3

@ Se ol vaddton

Evaluation Required For SA : Yes
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Show Word Count : Yes

—— Answers Type : Equal

Text Areas : PlainText
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—— Possible Answers : —

100

2. K-Fold Cross Validation: The training set is partitioned into K equally-
sized parts. The model is trained K times, each time using K-1 parts as
the training set and the remaining part as the validation set. The A value
that leads to the lowest average error is chosen.
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z;>0 :lﬂF' positive

Both features are positive: .
;>0 — hegative

Ly, Ly, L3, L4 are leaves. The four dotted lines z; = a,z; = b, 23 = ¢,z3 = d are

drawn for your reference. Both features ; and x5 are positive. Our focus will

only be on the first quadrant. Use log, for all entropy calculations. Calculate all

intermediate quantities upto three decimal places.

N\ N\
Question Label : Short Answer Question /65 /CS
N < e > n, <o —> L

What is the label of leaf Ly? Enter 1 or —1. \ y R —

Response Type : Numeric
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Answers Type : Equal

Text Areas : PlainText

Possible Answers :

1
: N

What is the label of leaf L 4? Enter 1 or —1 q’\.‘ < o “__)O’_> n \ <. s _/S£> _’_If__}__
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Select all true statements regarding the decision boundary of the decision tree.

Options :
The dotted line 5 = d is not a part of the
decision boundary. That is, not even a single

point on 2 = d is a part of the decision boundary.

6406531737063. ¥

The entirety of the dotted line 1 = a is a part of

the decision boundary. That is, every single point
6406531737064, v ©On the dotted line is a part of the decision boundary.

The entirety of the dotted line z2 = cisa
part of the decision boundary. That is,
every single point on the dotted line

is a part of the decision boundary.
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St
_ | Only a finite segment of the dotted line z; = bis \‘ OV\\.}‘ )Af\e \ @)(‘)r DQ /\)\/\e g
a part of the decision boundary. That is, there o 0 \ .
| are some points on the dotted line that are not a %é[_sﬁo\/‘ 5 \ g (\){'\(,\, OQ éﬁc \S:\DO/\
rt of the decision boundary.
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What is the entropy of the leaf L3? Enter your
answer correct to three decimal places.

{ed

el owa,

[g’o X\
—

Response Type : Numeric
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— Evaluation Required For SA : Yes

p= 5
\

Show Word Count : Yes

Answers Type : Equal
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Text Areas : PlainText

Possible Answers :

0

What is the entropy of the leaf L4? Enter your

answer correct to three decimal places. t

Response Type : Numeric D =

Evaluation Required For SA: Yes

Show Word Count : Yes

Answers Type : Range

Text Areas : PlainText

Possible Answers :

0.90to 0.93




Information gain = Entropy at root — Weighted

entropy of leaves

Enter your answer correct to three decimal places.

Response Type : Numeric

— Evaluation Required For SA: Yes

_ Show Word Count : Yes

Answers Type : Range

Text Areas : PlainText

— Possible Answers :

0.58 to 0.62

Consider the following training dataset for a binary classification problem that has 15

label +1 and = is a data- point with label —1.

data-points. The labels are in the set {+1, —1}. The symbol 4 is a data-point with

_ | ,:fu]:. -
C{}: s = -
| w s— T 1
_ 5
" +
- P

w is the weight-vector corresponding to a linear classifier.

e \oe A€e A

How many points are misclassified by the classifier? (\
Car g
Response Type : Numeric

__ Evaluation Required For SA: Yes
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Show Word Count : Yes

Answers Type : Equal

—— Text Areas : PlainText

Possible Answers :
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Consider another linear classifier with w’ = 3w.

\ [ 4
—  How many points are misclassified by this new (2 \G N \5( O\ S( O\\Q é 1) (}If(@)ﬂ}r \ICC‘\-Q(.
yP y \X (= \ d
classifier? \
: = /W\e AV RN ) e c\eonge (\ .

Response Type : Numeric

__ Evaluation Required For SA : Yes _-:S,> L"'\_\/\DO\\( Q\O&C\(—Q Lot N \?‘VW- S gl‘?\\ \ e

Show Word Count : Yes LQw\@

Answers Type : Equal

Text Areas : PlainText

Possible Answers :

5

AN& Ehm @)P'\;‘l 6-A*«(g‘— 2029

Consider a training dataset of n points for a regression problem. Assume that the model is linear.

Let w; and w be the optimal weight vectors obtained from solving the following optimization

problems.
— wi=agmin 3 (-
o i=1
. ~. 7 3
Wy = argmin (w'x; — ;) > C
w YT > 0% o\l (o e wveepiRve
Choose the most appropriate answer. (: \\ M \ Q
- SV Yaa W o) sl o\ i G Y, S\\\E J AN
Options : 3( )
w will generalize better than w, on the test dataset. 3 E )
6406531963440. v 19) 2
<

w3 will generalize better than w; on the test dataset.

6406531963441, *

6406531963442, % Both models will show identical performance on the test dataset.

The training dataset for a binary classification problem is as follows:

We con swe ok ol

7 {(1), (-u0), (2ul), (20,0}

(S|
_ where, u € R%is a non zero constant and each element in the set given above is a data-point of ’(/ Vé @3 \/O\\“"C”-S l’lO ve \
the form (x;, y;). The labels lie in {0, 1}. Consider a linear classifier with weight vector w. What .\
—
_ condition should the weight vector satisfy for the zero-one loss to be zero on this dataset? oS ‘ro\\.oe 9 Uj\fﬂ\ e V&
_ Options: wlues  Mave O lolel,

‘ (onveSfondly W os&In
6406531963443, ¥ W 0 <0 o\ \ R Q o ,,\QU
sodRsfeed |

] ) b
6406531963444, v W u >0

v (e
— 6406531963445, ¥ W u =0

We can never find a w for which the zero-one loss becomes zero on this dataset.
A

6406531963446, *



Consider a linear regression model that was trained on dataset X of shape (d, n). Which of the
— following techniques could potentially decrease the loss on the training data (assuming the loss is 7 IEG e éo\WSeJc < vot CCV\\'(.’VL’A »

the squared error)?
vvkeYce 2 3¢
Options :

pinegs ol e dovonds, ¢
6406531963447, « Adding a dummy feature in the dataset and learning the intercept wy as well. \

i _.h&m\mw‘ﬂ .

Penalizing the model weights with L2 regularization.

— 6406531963448. ®

6406531963449, % Penalizing the model weights with L1 regularization.

6406531963450.

N
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 Training the kernel regression model of degree 2.

bedozen csoA-QJ\)r-?_v\’K \/\/'35‘/1\ vk

e \jviea € 5 &C@we U ovve\ R0\ cion

\/\c\&)g wvefcome  Nh.

Which of the following statements are true about the decision tree algorithm?

Options:

6406531963455. ¥ Decision trees are prone to overfit if the maximum depth is set too low.

6406531963456. ¢ Decision trees are prone to underfit if the maximum depth is set too low.

6406531963457. ¥ Decision trees are sensitive to small perturbations in the dataset and can

result in different tree structures.

6406531963458. ¥ Decision trees can handle both numerical and categorical features.

Which of the following statements is/are true regarding solution of Ridge regression problem?

. W6 Noxes
Options: )

o
— If there are multiple w solutions for minimizing mean square error, then wg will be the one with - {\)o‘ UG SR Mo AQ\‘ Mo COf

« leastnorm.
6406531963451, ) tvvo ¥ Q\qusqi oV,

e hdge  ReoviccZon.
d J

If there are multiple w solutions for minimizing mean square error, then w  will be the one with

— 6406531963452, % highest norm.

i ) is N(0. ~2 T T g
6406531963453, ¥ Prior for w is N(0,~°I) and y;|z; ~ N(w" z;,0%)

6406531963454, % Prior for w is N(1,4%I) and y;|z; ~ N(0,0?)




Consider kernel regression with the kernel function (x7 x + 2)? applied on the following w — T \L
}((\’I/\.‘y’\/\‘%, (o m, A L,

dataset. A,

102030
. 8 (1) g ; 3 Z] w :/QS(X\’ ‘[O'\7ZJ%‘S\)§)Q’)%1T
The optimal weight vector w* is given by:
w' = ¢(X)[0.1,2,3.9,5,6,8|” e Yoo,

- T
where ¢ is transformation mapping corresponding to the given kernel. What will be the ? \fééﬁ( f(?o\/\ = O W\fcs

. T
prediction for the data point [0, 0, lJT?

Response Type : Numeric

Wheve |
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Consider a ridge regression model with the loss L(w) = || X" w — y||* + A||w||? is trained on

a given dataset with A = 0.1, 0, 1, 10, 100. Which of the following value of A is more likely to

l

— underfit the model? Pﬁa\’\t\( ch\a\% C%\ Lovor WS of w = QV‘AQ\’R"(’H\"T

— Response Type : Numeric i
\A%a\/\cﬁ (’em\’a et Ry ANENOD

— Evaluation Required For SA: Yes =

~ Show Word Count : Yes

~ Answers Type : Equal

- Text Areas : PlainText

Possible Answers :

100
Consider the following data set: n =
. (= (A A 2D %
JY - |8, 6, 10 “336 U
. : . rtd; K
Assuming a ridge penalty A = 100, what will be the value of ? a
WMLE &~ = 'TB

Here Wyigee and Wy are the Ridge and MLE estimates of the weight vectors, respectively.

Assume that the label vector y of shape (3, 1) is known. Enter your answer correct to two decimal

places. K\I\T = [%’(o,\o_lvg_\ S (44364100 = 200
22) C

Response Type : Numeric

Evaluation Required For SA : Yes — O
. A= oo\ = \o
Show Word Count : Yes . £ 0o
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Answers Type : Range % N
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A binary classification dataset contains only one feature and the data points given the label follow —
__ the Gaussian distributions whose means and variances are already estimated as: \O K)V\g}\ﬁ("\' CO( Q. éQG('Q G;)O?V\'\‘ ¢ A’VQ\)

z|(y = 0) ~ N(0,1)

What will be the prediction for the point z = 1? Assume that p, an estimate for P(y = 1), is 0.5. P/g —= O l\/\ \ >/ P/ G4 = \ \ w < \\
} ()
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Consider a binary classification problem and a decision tree that is being trained to classify the

points. In one of the internal nodes in this tree, 75% of the data-points belong to one of the two

classes and the rest belong to the other class. You are not given the information about which class

— is more numerous in this node.

Based on the above data, answer the given subquestions.

Do you have enough information to find the entropy of this node?
P A

{)o%wx& \eve X0 o wode.

~ Options:
- —
- => = 7FS = o35
6406531963463. ¥ Yes \ /O
(0
— 6406531963464.
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@UV\CRO/L U

N - ’Ew“\f‘ovka (\7: O,'}f) = E\/\’\'Y‘Ovej (_ P = On 7—§>

~ Ifthe answer to the previous questions is "Yes", find the entropy of the node. Use log, and enter

___your answer correct to three decimal places. EV\A((ODU\ = "ﬂ)\oq D+ (\" D) lO‘—] C\’PB\\
g VUar ST T

— If the answer to the previous question is "No", enter -1 as your answer.
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Consider a probability distribution over (X, y) where features are one-dimensional

— and y € {+1,—-1}. Let X|(y

X|(y=

1) follow a uniform distribution over [0,4] and

1) follows a uniform distribution over 2, 4].

(r\?vem9
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X\(‘a\:‘\f N Ungformn (0 1)

= -\\/V\UMGOW\MC 2, "\>
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_ | A
| Q
Based on the above data, answer the given subquestions.
Ifp=P(y=1)is estimated to be 0.4, what will be the prediction for the point x = 3 using the Bayes
— classifier? Enter 1 or -1.
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B Letz = 2 and Iet'p be the.e'stlmate for OU\(— O?Q\AQK Ove &(‘Hg/\ ) 5('(0\/\ ‘:‘OC 0 (,)9\\\ e
p = P(y = 1). Find conditions on p =\ \ \
A
such that the Bayes classifier predicts 7> \ Y 8 ?, \ . / | — ,D\
1 for this z. Consider that the tie-breaker \J\ ‘ 2. \ \ j
— is predicted in class 1. N A =
__ Options: laloe\ \ \a\g\ -1
s
N pP= 7
6406531963467. * — n ~
_ > y(a5) > Vv (=3
A\t VAN,
N N
I ) Ly = =9
1 7 \

- P> =
6406531963468, % 4
m AC_&C\?VO P o oW RAcS

p<2 d
6406531963469, % 3 ~
= 2> 25 = |

2\

e 2

 6406531963470.¢ © 3 ) A
3

’\)\/VV\ o

— v

£t 22
\ i

(’qvA,.QX?OV\ Wi\ ch\f ¢t ablel .

If p=P(y=1)is estimated to be 0.5 using MLE on a given training dataset, what will be the training

— error of the Bayes classifier for this problem?
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Consider a naive Bayes model is trained on the following data matrix X of shape

(d, n) and corresponding label vector ¥:

1000
X=1/010 0] y=[101 07
0110

Assume that P and ﬁ;/' are estimates for P(y = 1) and P(f; = 1|y = i),

respectively. Here, f;; 1 = 1,2, 3is the ith feature. These parameters are

estimated using MLE. Do not apply any smoothing on the dataset.

Based on the above data, answer the given subquestions.

Calculate the value of pY ro > ( ,
2- _ _ -
v, = _2 )\ t =1 S—f;;—_Q-}
Response Type : Numeric \ r=? n- 7 dJ
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Let X be the data matrix of shape (d, n) and y be the corresponding label vector. A linear M g ? 2 ( T 2
—~ = Wme = A\
U

regression model of the form §; = w'z; is fit using the squared error on the same dataset. If the = : i)
solution w* to the optimization problem is orthogonal to the subspace spanned by the data 1=
points (columns of matrix X), what will be the squared error?

Options : Heye o) T O\FW\OS?V\Q\ Yo W

6406531484863, % 0 T
=5

(D2 M- = @

6406531484864, % 1

— 2 2
6406531484865, v | VI =N (o
N W . v L L
6406531484866, % Insufficient information to answer —7> 2( Kr/\ . \ (—— \)
=\
L
25 1)

Which of the following regression model will certainly achieve zero training error on a given
training dataset where the error is defined as the sum of squared error? Assume that z; € R is

the i** data point and y; € R is the corresponding label.

Options:

6406531484867, % i) =Y Vi, whereis the average of all the labels.

6406531484868, * (i) = w'z; Vi, where w € R?

6406531484860, % h(z;) = c where cis a constant.

6406531484870. ¢ h(zi) = yi Vi

Let w*, w?, and w* be the weight vectors obtained using analytical, gradient descent, and

s
stochastic gradient descent approaches, respectively, on the same linear regression model. The C9eg VY ﬁ a \—M £es O?_ O% 0
following expression holds true for these weight vectors: Qo %@QXE ¢ Man " 'K{’%\/\’\'
[0 = 0[] < [jw* - w’|| (ol of A
The model obtained by the analytical solution gives a training error of 0.5. Which of the following
approaches is more likely to give less training error? Assume that the loss function is a convex n /- L
function. I\I\SE :i ¢ N — > \
= 0 d/
Options :
6406531484871, ¥ Gradient descent U\ner  cocfg\iry R\ g 2ve

6406531484872. # Stochastic gradient descent 2a\neY [\}Q\‘ (i
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Question Label : Multiple Choice Question

— Consider the following data set:

_ X=[-3,5/4]
y = [-10, 20, 20|
. : . : d’ridye
Assuming a ridge penalty A = 50, what will be the value of — ?
— WMLE

Here 12;"-,15,( and Wy g are the Ridge and MLE estimates of the weight vectors, respectively.

Options:

6406531484873, ¥ 2 %QVV\?\\G( ’3\}"4'55 épwe Q\!O\/C
N 6406531484874, ¥ 1
~ 6406531484875. ¥ 0.666
— 6406531484876. ¥ 0.5

6406531484877. ¥ 0.25




Question Label : Multiple Choice Question

Consider the following data {(z1,v1), (z2,¥2), (z3,¥3)}%:

X oy
0 2
-
Z 1

Assume that Leave one out cross validation is applied on this data.
Note: The model to be used is y = wqy + w; z.

What will be the weights obtained when (22, y2) is used in the validation set?
W\J
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Options:

6406531484878, % 1Wo: 4wy :—1}
6406531484879, % \Wo :2/5, w1 : 0}
6406531484880, ¥ {wp : 4, w; : —2/5}

wo:2,w; : —1/3
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A Gaussian naive Bayes model is trained on a given dataset. For an unseen data point z, the P(
A

__ following two values are calculated as — O 3 Or ‘P( | :\ > (5 V\O\r
P(z|ly=10) =04 U ’ Q
- P(zly=1) = 0.6 SAVEN,

What will be the predicted label for z? O

Options:

6406531484886. * 0

— 6406531484887. * 1

6406531484888. ¥ Insufficient information to make a prediction

The training dataset for a binary classification problem has 100 points, 50 of which belong to

2 £ o)
— class +1. Consider a k-NN algorithm with k = 1 that is used to predict the labels of the training (\/\A e e NS Vo LAATe N Or:zv\lbl \O\\O({\

data-points. A point is considered as its own neighbor. Based on this setup, study the following

(-]
— statements: \N\eYye , \SVS O e .
§1: The number of points that are misclassified by the classifier is zero. g @) QO( - \ (O G:O( — \
. 7

$2: Since the training error is zero, we have found a very good classifier for this problem.

Options : e
=~ <£ et e xYOC X%

~ 6406531484882. ¥ S1 is true but S2 is false

20 =l uwndeBR doka,
.
_ o , —> \We Vouartr  tound  9eod
6406531484883. ¥ S1 is false but S2 is true Q
__ 6406531484884, ¥ Both S1 and S2 are true C \OS 1< F’?c'\f ®

6406531484885. ¥ Both S1 and S2 are false

You know the distribution P(X, y) for a given dataset { X, y}. Can you always find the
—  distribution P(y|X) for the same dataset { X, y}?

—  Options: Z
6406531484889. ¥ Yes

6406531484890. ¥ No

Consider a training dataset for a binary classification problem in R2. Two decision trees are e ( o)r_
___trained on the same dataset. The decision regions obtained are plotted for both the trees: \ ‘(-é? _ L <Q OVEe ( 1\ -
— Tree-1 Tree-2

A o M o
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o|® 0
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Which of these two trees is likely to perform better on test data?

Options:

— 6406531484900. ¢ Tree-1

6406531484901. * Tree-2




Consider the following dataset for a binary classification problem in R?.

'1} y '0} l Ca\(; w_r% %‘( Q\\ () Q\/\é A .
xl—-0~y1—~ x2—-1.y3—'

W MO , Qrec\mecmz\

[-1 0
Xsfhovysf—l X4 = 1-;’/4*——1

e \e = =
ONY Qe Mot \
Choose all linear classifiers that result in zero misclassifications on this dataset. Here, w is the \
weight vector for the linear classifier.

 ———m Ol U:r\(\ ond o= o] %"f"‘k“*
L= \

¢ )

Options:
1
. = u o\ NN 8 Cof (U)c\;q o
6406531484891, ¢ X U
'10}
W=
6406531484892, ¥ 19
=1
W =
6406531484893, % 4]
| "
e
6406531484894, % L

R 5
w=4
6406531484895. -3

x

Kernel regression with a polynomial kernel of degree three is applied on a data set { X, y}. Let

— the weight vector be given by 3

' (M") N\J\ - (\\ -\—'\'\1"‘4\1

S w (*4)(4")13,06. 02’ 07]1

2
——  Here ¢(X) is the transformed data matrix whose i** column is ¢(z;). What will be the prediction AS QWNCA\OV\ AQ\\-Q (\)OQ\V\AV

for the data point [0, 0,0, 0]7? - o O, O Oj
— > 7 7
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Consider a dataset in R®. Each data-point is represented by x = [z; 3 13]T. The features in _
this problem are all positive. That is, z,, 3, z3 > 0 for all data-points. Consider the following \\O\\b/\"c -

MY A2

S—

74

decision tree trained on this dataset. The features are represented without the subscript in the

nodes: for example, z; is represented as z1.

x1<4

7N

Yes No
o
X3<2_ 1
/ \ -«
Yis Nf oo Mo LSS CRmIS
|0‘ P ok .

Consider only those points for which 1, 2, and 3 are all positive.

Let S be the set of all points in R* that are predicted as 0 by this decision tree. What is the

volume of the region S?
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Suppose you have a three-class classification problem where class label y € {0, 1,2} and each
___training example z; has 3 binary features f1, fa, f3 € {0, 1}. How many parameters do you /_O\\ng:\

need to know to classify an example using the Naive Bayes classifier?
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Consider fitting a linear regression model (as stated below) for the following data:

~

X y a
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Fity; = Bo. Find S,.
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parent

left-child | right-child

Consider a decision stump for a binary classification problem that has 500 data points at the

parent node, out of which 200 data points go into the left child. The number of data points that
belong to class 1 in the parent node is 300. The number of data points that belong to class 1 in
the left child is 50. The labels are in {1, 0}.

Note for calculations: Use log, for all calculations that involve logarithms. For all questions, enter
your answer correct to three decimal places. Use three decimal places even while calculating

intermediate quantities.

Based on the above data, answer the given subquestions.

What is the label assigned to the left child? Enter 1 or 0.
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What is the entropy of the left child?
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What is the entropy of the right child?
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