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Programme Name & Branch 1 s
Course Code and Course Name . BOCSE2081. and l:;:: i :l:i“l-': Transaction ‘[ Ttems Purchased i
Faculty Name(s . Caniibhan Sckhar » lWVanyy Iy g 4 D T
f_"]H_q_q Fi'l.;mht:i'::; : .-:. ?’1:1;;'2-::6“5'1254? 1 s hﬂ“thl 14 l-l H M“k1 nfﬂlﬂd. Bulier
Date of Examination . 32/3/20206, TIME: 2I"M -]:j:H:hI T lﬁ_-n‘.:'ld., Diaper, Beer.
SLOT - Fi Mait T EI'l.'illillllé'l-sl Diaper, Bee
Exam Duration = 9 minul.ﬂ-" - i\,l.-tﬂl;{i.‘,:] AXImum Mapks: &0 13 {'_".;51-&1 per, Beer,
General instruction(s): Answer all questions [sm_ﬂ__:_____.h__'_____ T4 \ Milk, Bread, Diaper,
Beer
ion M | :
F?_ | Quesi :Ldul Marks | CO |IBL 75 Bread, Milk, Diaper,
0 - ; Cola I\
: T v,
I. | &) Consider the transaction ¢ databasc given belos 4 (7+3) 1 |4 B = lI
TID -[ ; l:;::::d Assume the minimum suppor count = 2. Construct the FP-Tree | I|'||
Hi =1 for the above transaction dutabase afler determining the frequent |- | I'|
Ti A B.C g itemsets. Clearly show the header table, ree construction steps, \
12 A G DI and conditional pattern t_m"":?‘ “hl":'“-: required. Using the FP-Growth Il'
== - algorithm, gencrate all frequent item sets that satisfy the minimum
3 a.C.E &l support threshold.
[ T4 A B.C.E
TS B. = - 3. | a) A financial institution wants to automale its loan approval 5
process using histonical applicant data. The bank classifics
Assume that the minimum support threshold is 40% and the applicants inlo Iwo calegories:
S5l : [: 5 i
x 1 ; 60%. Using ithe Apriori
=5k .onfidence threshold 18 iy, i :
":'""T:]"": ;L:m“_. all frequent ilem-Sels that satisfy the minimum » Approved (Yes)
um. o - T e ]
“l IE“”” 7 rE-»;ImI d clearly showing the can didate generation and » Rejected (No)
5 P n - o w . T
U bl { each iteration. Based on the Irequent item-sels ] e ek
pruning sleps a Based on past records, the following dataset was collected:

obtained, derive all strong association Qi e gsntisi vt

. . 5 - d
inimum confidence threshold. and compulc the support an [“Applica | Inco | Credit | Employment \ Loan
conlidence for each rule. at 1D me II Score Status ‘t:mtuu
x i ' i wd | Employed s
h) Why does Apriori generale a large number of candidate item | ll:hg, \Cu ploye \
sels in }duns;.: datasels? Explain how pruning reduces the search 2 Hig ‘| Poor \Emp'luyt:d No
R h >
3 t‘fﬂi;:ﬂ” ATk chain aims to analyse customer purchase 4 10 3. |4 . T Goed Empioyed l"!'f.'i
| behaviour using transaction data in order (o ldlunlllj’ I:'L‘qu!:ﬂlf}’ ‘II“: s g
curring product combinations  for promotional bundling. The 3 Low | Good | Unemployed | NO
{.l'bﬂlrr! E N 1 o database, where each row 5 Med | Poor Emp'l.n':,'ﬂd ™o
following table represents a lransaction B hascdin . |
] . A um
corresponds (0 @ cuslomer transaction and | E ,H L ! o Ve
that transaction. h
7 Low | Poor Employed 1'::“ |
8 | Med | Good | Employed e
ium
page 1 0of 4




AT Ly

*} &

G *e A 1
u:l: = - ‘!_ 1 .._;-I:. I
T,

b R
(e

¥, | 5
SCHOO) e 1ostitute of Technology
'%;ffﬂﬁir-mn

ey s ] ol WECH -':

: RSCIEN x .
; C TINUOUS ﬁﬂﬂFQﬁI\.{cE AND ENGINEERIN . VI i REG.NOD -
= —— FALL SEMESTER AL o ot ~ 1) \ =) r—'————‘
[ - SLMESTER 2025-2026 B | TSR T e o Vet e
— b e T n W
A new apnl; — —_— - L OF COMPUTER SCIE T e | SLOT:F1
pPplican e — . N LR SCIENCE ria
Good, and g t has the profile: Income = Medium. C = R T:_.“ OLls -ﬂﬁﬁ*.ﬁhnmiﬂ:}:‘rt“"““"“1““ ll
and R. Compute the prior probabilities [ yed. "Using the given | | 5. ‘ D A o = el )
~ Rejected), determin nities for each class (Approved | _ MOveme analylics company s sidvies —— ———————
altribute o ¢ the likelihood babilit: rp | EMCi palterns in & small sl ME Cmlomer | 7
it ¢ given the class, and apply the N probabilities of each | | dentify representative cu Ll WPPINE zone. The goal i 1 . 3+ 1 4 |35
5 - i ; = . : 5 - - = CliS £ S L = E
"u"_m' the posterior Prtlhahilflzif ¢ Nalve Bayes classifier 1o | aclivily regions for targ r:rﬁmu Eroups and detect dene.
posierior values. classify cs. Based on the com | planning.  The eeted marketing and infrastrgey,
Re: es, classify whether the loan s puled | B The (X, Y) coordinales repre Slure
Lejected. Finally, state one k oan should be Approved or | | localions in a 2D shoppi o TEeST  customer
classifi fa € Key assumption of the N | team collected the PPINE area map (0 km). The an
ssilicr and critically comment on whetl ¢ MNalve Bayes | | collccied the following customer location co atytics
realistic in this loan ﬂl‘!pr{wﬂr e wther tha ussumptinn 15 | | — - oordingtes
- . | | 11.111‘"1'“{-.-_' - X |
| : b
( b} Critically analysc h iti l | = A T
v analyse how ¢ = j
a Bayesian Belief N{:Ilerftl;:j:::fr::‘l md-.,pulnduncu assumplions in | | | i —E;— L T
S T : : the complexity ol joj . ——% | S
probability computation. Discuss Y OLJoii | | L E ==
J (in terms of gr.'lffh I:1-pn|:l1ngurl}h:'|l-,?:r:n:l”. whal EL:.Hclurul conditions | || | i DERL i_!_ :1
o S ] clonization becomes invali — - '
; "“hIL-r‘ide for real-world causal mndcl['r_lm_ €3 YAl el |_ | | | i T 3 : 2
- A dataset contains i i : e | I ———
Pass the E s information about whether a student will 5 10 4 Tq_' | The company wants o divid -
ss the Exam based on three attributes: Study Hours | ' and identify repr 9 Crvitle INEEEIRRRERS il - Shosters (K = 2)
= & * & - = ok L] | - CRCTI . afa . il : fl
f'"l:lll..lldpllh:q,, and Assignment Submission. The datasel s | | | mace ":’uu-p e .“:'-“I*-L customers (medoids) using Manhatian
given below. : | [ | [ ih.'m:. .!|'1‘:\'|'I%i".l!'-! as a data analyst Lo perform the
| . | | 2 1he following 1sks have to be accomplished
| Stude | Study 1 - | ' 1 ak s
= e 3 Attenda | Assignme | Pas | | |I T’_L-r!.nrm one full Heration of the K-Medoid algorithm
S| oLl nee nt | '® | D=l 3 ‘E““Lm“ any two initial medoids clearly).
L High Good Yes Yes | ' | I. 1 E;}mf“{'m _:;* Wotal ﬂlhl}:r'.ng cost using Manhattan distance
82 High Good No Yes | || i 3. ldentily the new medoids afier cost minimizalion
|
|
- T > ' | by 1 : et : .
53 Medium Good Yes Yes | | | EE:L::T?JTE;;;:?;;. ':ﬁﬂjhim x-:un K-Medoids is prefemed over K
: : | 2 - zning oulliers, choice of distance measure, 2
;‘: ILﬂ“ 5 Poor Yes No || I. | | mterpretability of clusters CF casute, anc
55 _OW Poor No No
l S6 Medium Good No Yes -
57 Low Good Yes Yes '
SH Medium Poor No No_| ,
|
Using the 1D3 Decision Tree algorithm, compulte the |
entropy of the dataset and calculate the information gain for
- . E
each attribute (Study Hours, Attendance, Assignment), and
then determine which atiribute should be selected as the
root node of the decision tree, showing all the necessary
calculations  step-by-step and clearly identifying the
attribute with the highest information gain as the best
splitting attribule. '
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General instruction(s): Answer all questions (5X10=50 MARKS)

Q. No Question Module

Marks

CO |BL

A" | A supermarket maintains the following customer transaction database: 4

TID Items Purchased

Tl Bread, Milk, Eggs

Bread, Butter, Eggs i
Milk, Eggs, Jam

T4 | Bredd, Milk, Eggs, Jam

=

"

T5 Bréad, Bufter

l T6 Milk, Jam

Minimum Support = 50% (count > 3 out of 6 transactions) Minimum
Confidence = 70%. Using the Apriori algorithm: (i) Generate all frequent
itemsets showing candidate generation and pruning at each level. (ii)

" , Derive all strong association rules satisfying both thresholds, showing

support and confidence for each.

10

|
' Explain the FP-Growth algorithm for mining frequent item-sets. Your

" | answer should address why Apriori fails on large datasets, how an FP-
Tree is constructed using a header table and frequency-sorted

transactions, how conditional pattern bases and cnnfiitional FP-'I:mcs are
used to extract all frequent item-sets without candidate generation, and

®
-
-

10

under what conditions FP-Growth may degrade in performance.
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3/ | The table given below represents the Height, Age values and the IEGisSE! 10 4 |5
corresponding Weight of 10 individuals. Find the Weight of the 11®
record using K-Nearest Neighbor regression algorithm with 2 different K
values (K=3 and K=5).
ID Helght Age Weight
1 9 45 17
2 2.11 26 47
3 9.6 30 55
4 .9 34 09
5 4.8 40 72
6 5.8 36 60
7 5.3 19 40
' [ 8 5.8 28 60
9 5.5 23 45
10 2.6 32 58
| T 5.5 38 ?
|4, | A machine learning model is trained to predict tumour in patients. 1349 5 10
people who have tumours are predicted positively by the model. 147
people who don’t have tumours are predicted negatively by the model. 54
people are predicted as positive of having a tumour, although they don’t
have a tumour. 1 person who has tumours is predicted as negative. Find
F1-Score of the model.
5. | A smart city lab is analysing visitor movement across a tech expo using 6 10

IoT sensors. The (X, Y) coordinates of five visitors on a 2D venue map
are given below:

Visitor X Y

) P 2 4
Q 3 5

R 7 8

S 8 7

T v 6

Using k = 2 and Manhattan distance, (i) perform one cornpl?te. iteratign
of the K-Medoids algorithm with clearly stated initial medoids, showing

all distance calculations and cluster assignments, (ii) compute the total
clustering cost and identify the optimal medoids after cost minimization,
and (iii) briefly justify when K-Medoids is preferred over K-Means in
real-world datasets.




