
Nt.A./N1.Sc. (Senestcr II) (CBCs scheme) Examination
STATISTICS

(Advrrced Probability Theory)
Pap€r-V

Ay-1974

LMaximum Marks : I,l0lime : Three Hou6l

1. (A) (a)

Note :- Ansr,,,cr cilher (A) or (D) in each qucstion.

Definc :

(r) Random variable

(ii) Probability space

(iii) Expectation of random variablc.

State and prove Borel-Cantelli Lemma. 6+10

OR

Defino mutoal independence and pairwise independencc ofthree events. Sho\a that

pairwise independence docs not imply mutual irdependence.

Sratc and provc Chebyshev's inequalit-v. 8+8

f)efine converyence in probability. Show that convergenc€ irl probability implies convergence

in distribution.

Let {Y"} be an arbitrary sequencc ofr.v. then Yo converges to zcro in prohabiljty iff
I v'lF " l+t) forsomc r>0asn > c-.. 8r8
1r lY, l'l

OR

Define convergence almost sure and convergence in probability lor a sequence of
random variablcs.

Show that x, --lj--) x ilt:

2

(b)

(B) (r,)

(q)

(A) (a)

(t)

@) (p)

(q)

/inr P SuplX. - xl >€ =0forsomc€>0

(r) Dcfiac convergence in r'r' mean. Show by means ofan exarnple convcrgence in probability

docs not imply convergence in irr' mean. 5-5 r 6

(A) (a) Define chamcteristic firnction of a random variable. State and prove any threc propenics

of characterisric function.

(b) State and prove lnversion theorem. Obtain probabilig' densiq funcrion ofa rafldom

variablc rvhose characteristic function is givcn t y 4,111 = "''' 
- !"' . 6-, ,,

OR
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4

(B) (p)

(q)

(r)

(A) (a)

o)

(B) (p)

(q)

(.q) (a)

(B) (p)

(q)

Comment on the lbll.r\i:19 staleo'Ieots:

O O, . ,(0 '- Q,,(t) ,i, ( ) implics X and Y arc independent.

(ii) Characteristic lxnclion is affected by changc of-origin and scale.

Obtain thc charactcristic functiofl of a Cauch-v distribution w-ith probability density

I
fr"mction a. lrr) -. or.\.co.

n(l I x')

Find charactcristic lirncLi:rn ofPc,isson distribution. 8 r 5 13

Distinguish bctwccr ucak and strong lau oflarge numbers for a scquence ofrandom

variables.

State and prove necesiaa and sufticicnr condition lbr a sequence to obcy WLLN.

8r8

OR

State and proYe Khinchir's Ia* oflarge numbcrs.

State Kolmogorov's strong law oflarge nurnbers. 8-8

State and prove LiaJrrrr,rll's Central Limit theorem 16

OR

Explain multivariate lblnr ofCentral Limit theorenr.

Explain the role of('cnlrrrl Limit thcorem in different ticlds. 8+8
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