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Instructions:
(l)All questions are compulsory.
(2)Draw r-reat diagrams wherever applicable
(3)Assume suitable data, if necessary.
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Question

Q1 Solve any two questions out of three: (05 marks each)

co1 ApIn a population, 0.5% of people have a rare disease. A medical test for the

disease is 99% accurate, tneaning it correctly identifies the disease 99o/o of
the time when it is present and correctly identifies it as absent 99oh of the

tirne when it is not present. If a persorr tests positive for the disease, what

is the probability that they actually have the disease?

a)

coz Apb) Write mathematical expressiotls for the given Bayesian network'
1. Write general mathelratical expression
2. Write expression for finding probability considering conditions

Season=Winter, Rai n:Trr.te, Dog B ark:Tru e, Urnbrella:Leave

Cat moodUrnbrellas Dog bark

Cat hicle

Ralrr

Grass Ww W

AIw tes

Atmospheric
p ressUreW

I

10

co3 Apc) The random variable X has a range of {0, 1.2} and the random

variable Y has a range of {1, 2}. I'he joint distribution ofX and Y is
given by the following table:
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i. Write down tables for the rnargi

sive the values of P(X : x) for all

Ii. Co*pr,e E(X) and E(Y )'
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nal clistributions of X and of Y, i'e'

x, aucl of P(Y = Y; for all Y'
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Solve any two questions out of threer (05 nrarks each)
Q2

Uco4Explainetworks (HMM).N'kovMaridH dettofSlicationtheList app
l.l I]MMconcePtsof Probab ityuseaudimportance

a)

Uco5
Differentiate between Expected Value a rrcl Expected Utility with suitable

examples
b)

Uco6

10

suitablewithlainMGPodM Sel )? Exp(rcaraCistic phProbabiareWhat ClassificationrlentuDt1 ocrusefitbewlSPGMhow systemlesexamp
c)

20
Solve any two questions out of three' (10 rnnrlm each)

Q.3
Ucol

Marks)applioations.

ointJandalition probabilitYCorrclbetweendifferencetheExplain
Marks )Pro (sbability real timos 1t1PGMl.lLI sed systemal"eco ruceptsityhow pr.obabill. Explain

5(

a)

Apcoz

distribution. (3 Marks)

tl#;;t"e the fott6*ing joirrt probabilities: (4 Marks)

P(S=T,R=T,W=F)
P(S=F,R=F,w=T)

b)
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diagramTransition
babilitY

(4
ir

ilrksM )(3
Draw Marks)b leuc1 (3irred1SthisthatShow the!-ind pro1statelrlstartecl1Sthethat plocessAssume Marks )stePs.tw<lafterJstate1nisthat

Consider the Markov cirain with transition ulatrtx

{tl't
P == [ */'t

\0

j ,,1

t)

1
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ii

c)

20
rksa each)0 nlir ree.ttu (1foouestiontwo qanySolveQ.4 Apco4

From the HMM given below' lind the likeliiiood of the sequence

{HaPPY, GrumPY}
a)
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Apcos
Archana owns a car wortlt 50,000 rvhich carl get stolerl with

1%. She can purchase coverage ol'tlie amourrt q € [0; 50' 000]

zr = 0.05 dollars for eac6 dollir cove'ecl. Her Lrtility f,nction is

Assume she has no other assets'

i. Set up her maximization ploblerrr' (4 Marlis)

ii. How much insurance wiil she choose to buy? (3 Marks)

iii.- H"* much profit does the insurance corrpany earn on lnsunng

Archana? (3 Marks)

probability
at premium
U: ln(w).

b)

Uco6
i. Explain the working o1'Page ilanlting Algorithms

(5 Marks)
Viterbi Aigorithnr anci ils applications (5 Marks)

with an

example.
ii. Explain

c)
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