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M.Sc. (?art-I) Semcster-I (C.B.C.S. Schcme) ExamiEation
S'IATISTICS

(Stochastics Proccsses)

Papcr-III
lime : Three lloursl fMiuimum llarks : 80

N.B. :- Solve eirher (A) or (ts) part from each quesrior.

I . (A) O Write the classification of Stochastic Process according to state spacc aDd time domain
r,"irh example.

(ii) Delinc:

(a) Caussian proccss

{t) liansitron prohabiliq

(c) n-step transition probability

(d) Markov chain. 8+8

OR

@) O Define :

(a) Markov proccss

(b) Starionary process

(c) Ordcr of Markov chain

(d) Steady sute probabiliry

(ii) I-et P =
c1 l-cr
l-p p

be a transition probabilily malrix of a N{arkov chairl

0 < d, p < l. Ilcrive ,lim P'

State and prove Chapman-Kolmogorov cquation.

Let fll) denote probabilit-v that thc system starting lrom state 'j' reaches to state

'k' for the first timc in njumps and pi denote the probability that the system rcaches

state k afler njumps obtain relation between pi and f,(i). 8+8

OR

Definc :

(a) Rccuncnt state

(b) Transient statc

(c) l'eriodic state

(d) F.rgodic state.

Definc pcrsistent state. Provc that the state j is persistent or transicnt according as

8 r8

8-lJ

2. (A) (D

(ii)

(B) ('

(ii)
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3 (A) (i) Obtain thc cxpcclcd duration ofa garne ifthe gambler starts \\,ith initial capital Z and

thc total capital of t\r,o pla)ers is 'a io the classical gambler's ruin prohlem.

(ii) I)clinc randorn willk and gamhler-s ruin problem. What is thc similarity between the

two ? Show that it is a particular Markov chain. Obtain hansition probability il'barricrs

iuc absorbing. 8+8

OR

(B) (i) Delinc :

(a) Absorbing barricr

(b) Rcflecting bturier

(c) Elastic bzrricr *ith example.

(ii) Explain in hrieftrvo and three dimensional random *alk. 8r 8

(A) O Stale lostulates of Poisson process. Obtain an expression lbr PIX(t) = nl =l'"o
r.in usual notation). n = 0, 1.2, . ...

(ii) Show that mcan rate i.e. parameter ). ofthe Poisson process {Xr't)} can he reasonably

cstimatcd by thc obserratiul I!t] tbr I-8. t. 8+8
t

OR

@) (i) IfX(t) is Poisson process \\'ith parameter )" derive mean and variance of X(t).

(ii) Dcscribc birth de.lh process. Oblain the differencc diffcrcntial cquation ol'birlh dcath
proccss. 8 r 8

(A) Define \l'einer process and sho* that i! can be regarded as a limit ofrandom.rvalk.
t6

OR

(B) (i) Discuss continuous time continuous state space N,larko! process \!.ith examplc.

(ii) Discuss flrsr passagc problcm incasc ofwiener pioccss. 6+10

4
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