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Al parts of Question 1 (Part A) are compulsory.
Paﬁs of a question must be answered together. -
Attempt any four questions from Part B.
All questioﬁs in Part B carry equal marks.
| Part A
(All questions are mmpulsoryj 35 marks

1. - (@) Giveadiagrammatical representation of the steps involved in the knowledge discovery

from data. Explain in brief. | 4

(b) Differentiate between classification and regression analysis. :Give an example of a-

d-dimensional dataset to support the difference. ' ' 4
P.TO.
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{© Deﬂi_le:,'A . : | ‘ 2'.
() Closed freqr;ient i;emset
{#) Maximal frequent 1temset
(@) 'état;a the Apriori property. Also state the fwo major 'drawbacks of the Apriori
| mettiod o | B o . 142
(e) | Mention the strategy ad-opte_d by thé FP gréwth meth_od: S 2
(f): | Draw a confusion matrix for a binary class‘iﬁcat_ion pfoblem. Write dowﬁ the formula
for : _ - . ' : | , 2+4 |
()  Sensifivity
(i) Specificity
I(iiz') False positivé rate -
' (;‘v) False negative rate. -
{2 _Give anieXample fo; the test cond:ition ofa b?nafy split .and a mu]tiway split fc;r D242
f)] Non:iina] am-'ibutes ' |
- -(ii) épnﬁnuous at&ibuies.
(h) Explam the ho]dout method for evaluatmg a clasmﬁer How is two fold cross-vahdatlon

dlff'erent from the holdout method ? : T 242
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Mention the difference betvween single and complete lkage of hierarchica clustering, iustrte

‘with an example. ' . - . 2

Describe the following clustering algorithm in terms of I 242.

(i) Shape of clusters -

(i) Limitations |

M k-means
() DBSCAN,
PartB
Attempt al;y four questions from this part.
-AII lc'guest.ions.cany equal marks. ‘
Describe two objectivé 1-neasures of interestingness _fof aséociaﬁon analysis. v 4
Sﬁppose datﬁ for analysié include attri'buté agé whoée 20 values iﬁ inc-reasing order |

are : 343

13, 15, 16, 16, 20, 20, 20, 20, 22, 22, 25, .
25, 25, 25, 25, 30, 33, 35, 40, 45.
(H .Give five number summary of data.

(i) Show a boxplot of the data.

PTO. -
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3. (@) Consider a transaction database with two transaétions : _ | .4
- (&1, &2, ... al00) and (al, a2 oy @50)
Let‘the minimum support threshoid be l.
() Find two closed frequent itemsets and tﬁeir subpon counts.

(i) One maximal frequent itemset.

(%) TID oms | 343
T - n, 12, 15
T2 | A U
B , R, 13
T4 | I, 12, 4
5 B )
T6 2, 13
T7 : I, 13
T8 : I, 12, 13, I

For the transaction dataset given above :

()-  Generate the complete FP-tree.

L]

- (#) Mine the conditional FP-tree for item I3. Given minimum support count

is 2.
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4.  Find all frequent item sets in the following transactional database using Apriori (minimum support

40%). Also, mention steps used in each pass. Derive the association rules having

100% confidence :

1

1

0

1

1

1

1

1

N

0

6+4

5. (4) Write the algorithm for the k nearest neighbor algorithm. Why is this algorithm known

&)

as a lazy learner ?
' Instance

| :

a3

1.0

6.0

5.0

40 -

1.0

3.0 -

8.0

70

50

~ Target class

+

+

1+3

P.T.O.
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Cdnsidelf thg training examples shown in fhe above table for a binary cléssiﬁcatign
problem: - ‘ ' IR o | 2+4
() Calculate the overall Gini index. |
‘(I'f) ‘What -is the best split (be';vyeen al and a2) according to the Gini index ?

6. (a) Consider the data set shown below : | T s

R-ecord- A B | C élass
1 0 0> 0 +
27 0 | 0 1 ~
3 0 1 1 -
4 0 1 1 -
5 0 0l 1 +
6 1 ¢ 1 +
7 10 - )
8 1 0 1 -
9 1 1 ] +

- 1 0 1 +
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() Estimate the conditional probabilities for P(A = 1[+), P(B = 1}+), P(C = 1+),

P(A = 11), P = 11, P(C = 11), P(A = O1), P(B = O, P(C = Of)

' PA

S

OF), P(B = O}-), and P(C = 0[-),

(i) Use the estimate of conditiénal prébabilities given in part (i) to prediqt the cleiss
label for a test sample (A = 0, B = i, C = 0) using the naive Bz.iyes
approach. o |

(b) What is a cc‘)re'o.bjleét in the DBSCAN algoﬁthm for clﬁstering. - 2

(@) Usethe similarity matrix in the given table to perform complete link hierarchical clustering.

Show your results by drawing a dendrogram. The dendrogram should clearly show the

order in which the points are ?nerged. I 5
Data = - pl | p2 p3 p4 - ps
pl 1.00 010 o041 _0.55' 1 0.35
p2 . 010  1.00 0.64 047 -0.§s
3 oal 064 1.00 044 085 .
po 055 0.47 0.4 1.00 076
ps 0.35 . 0.98 0.85 0.76._ 1,00

P.T.O.
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(b) For the given data, dompute two clusters using k-means algorithm for clustering where -

initial cluster centers are (1.0, 1.0) and (5.0, 7.0). Execute for two interations : 5

Record | A : B

nuniber
1 1.0 1.0
2 1.5 2.0
3 3.0 4.0
4 5.0 7.0
5 3.5 5.0
6 45 50
7 3.5 4.5

861 | | .

- 300



