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Answer ALL the Questions.

1. a). Let {X,, n=0,1,2,3,4,.....} be a Markov chain with statecp{0,1,2 } and one step
matrix of transition probabilities
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given Xtakes the values 0,1,2 with probabilities 0.3@31respectively. (12 marks)
(b). For a Markov chain with one step matrix tfansition probabilities as
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and with state space {0,1,2,3},clearly mention sghates as transient, recurrent, positive
recurrent or null recurrent. (22 marks)

(OR)

(c). An infinite Markov chain on the setrain-negative integers has the transition funcéi®n
follows:

K+1 d _ 1

K+2 an Pr ke = K+2

i) Find whether the chain is positive recurrent| redurrent or transient.

Pxo =

i) Find the stationary distribution, in case it exist (20 marks)

(d). In a genetical experiment, the following fuegcies were observed:
AB Ab aB ab
140 22 28 10

. A 2+8 —-& -8 @ . .
If theory predicts the probabilities to be:— , IT ,1— L obtain the maximum
likelihood estimate of and test the goodness of fit. (14 marks)




2. (a). To study the effects of a drug on a particulsease 12 patients were selected in
clinical trials. The measurements on 3 variablesgaren below (in micrograms).

Sl.no X Xz X3
1 1.40 0.50 0.71
2 1.18 0.39 0.69
3 1.23 0.44 0.70
4 1.19 0.37 0.72
5 1.38 0.42 0.71
6 1.17 0.45 0.70
7 1.31 0.41 0.70
8 1.30 0.47 0.67
9 1.22 0.29 0.68
10 1.00 0.30 0.70
11 1.12 0.27 0.72
12 1.09 0.35 0.73

()  Estimateu, ¥ and the correlation matrix

(i)  Estimate the parameters for the conditional distidm of X3 givenX;=1.5,

X,=0.6using S.
(i)  Find whether the variableXs marginally normal.
(iv)  Which of the sample correlations are significant? (8+10+10+5)

(OR)

(b). The tail length in millimeters for 15 male aiginale hook-billed kites are given below:
180 186 206 184 177 177 176 200 143 212

Vale Tail (X2) | 1817 105 187 190
Wing (%) | 278 277 308 290 273 284 267 281 ZWL 302

254 297 281 284
rall ¢y | 181 107 208 180 180 188 210 19 1S 208

comale 202 200 192 199
Wing (<) | 284 285 288 273 275 280 283 288 2 289

285 272 282 280

(i) Test whethed,, =3, . (17 marks)
(i) Using Behrens-Fisher method test whether the meetoss are equal. (16 marks)




3. (a) The following sampling design is adoptedetect a sample from a population with
Six units:

PY = 02, for s={1,36}, {245}
03, for s={1,2,5}, {356}
Find all the first and second order isahn probabilities. Also, verify the result

E[ng)] = iﬂ (18 marks)

(b) The following information are availabl®im a pilot survey using a stratified
random sample:

Stratum | Sample | Sample std.| Cost per

Size (N) | Size(m) | Devn. (s?) | Unit (Cp)
200 10 25 12
300 5 1.2 16
500 8 1.5 20
400 10 2.0 15
600 17 2.4 14

Find the optimum sample sizes to tasvd from each stratum for a full-fledged
survey if the total sample size has tQ0e. (15 marks)
(OR)

(c) In a survey of 100 commercial buildings town, it is found that 21 have not
installed proper water-harvesting streesu The total number of commercial
buildings in the town is known to be 150@mpute a 99% confidence interval for
the proportion of buildings without wateairvesting structures in the town. (10 marks)

(d) A pilot survey of 20 households in adlity gave the following information on
the number of family memberg &nd the number of mobile phones usgdr(
each family:

X|3]4]4/2|6|5|/3|4[2]|5]/4|6|3|4|4|5]|2|3]|4|4
yl1[(3]2]2]3]|3]2/2|2]2]|3|4]1|2|1|4]|1]1]|3|4

The number of households in the locasitgnown to be 700 and the number of
people living in the locality is 2800. &l on the pilot survey results, would you
recommend usage of ‘Ratio estimate’ efgnence to the usual estimatey Nto

estimate the total number of mobile plsoinethe locality? Support your answer
with proper theoretical justification. (23 marks)
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