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Total No. of Pages : 3

Seat

ol 01163

M.Sc. (Part - 1) (Semester - I) (CBCS) (New) Examination,
November - 2019
STATISTICS/APPLIED STATISTICS AND INFORMATICS
(Paper - 11I)

Distribution Theory
Sub. Code : 74909/74976

Day and Date : Wednesday, 27 - 11 - 2019 Total Marks : 80

Time : 11.00 a.m. to 02.00 p.m.

Instructions: 1)  Question No. 1 is compulsory.
2)  Attempt any four qustions from question numbers 2 to 7.

3) Flgurutntherightindmmm T ST g

. :- £l - f i i o e
'T_;f ; - A N il = =

et [oad Sl s ;1. Ay ri;'-f Y ol Ty e =l Lt 3 Cial”

et (Tl s L - o e T = ]

a ._, = - - - 1 ey 200 -

Give an algorithm for generating ra
. s L .'“J_i—.,_z
distributions.

¢) Let F(x) be a cdf. Verify whether (F(x))*,a > 0 is a cdf or not.
d) Define mixed moments. How are they computed?
e Deﬁﬁe.mn;iitinnai expectation and conditional variance.
f) Establish:
E(X)=E,E (X14).

g) Let X~ Exp(6) and Y~ Exp(#,) and are independent. Obtain pdf of
M= Max (Xr Y)

h) Define scale parameter. Give an example.
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Q2) a) Let X be a random variable having symmetric distribution, symmetric
about @. Show that E(X) = g & Median (X)=¢g. [8]

b)  State and prove Jensen’s and Markov inequalities. Give their applications.

8]

03) a) Describe Non-central t-distribution, Give its applications. [8]
b) Decompose the following cdf F (x) into discrete and continuous
components, (8]
[0 x<0
:11"'.% ;0<xc<l
Fx(-x)'—"“
-1-+£ Isx<2
S L
1SR >0

Hence, comupte E(X), V(X) and MGF of X.

= X Lif X=0
ASVI(E283)l et Y=X" = 3 N
23) o i
a7 3 =X ifeX<0
0 ,ow.
Find cdf of Y and Z. (8]

b)  Suppose a projectile is fixed at an angle g above the earth with a velocity
vassuming that g is a random variable with pdf

E Ec&-c:”
f@=1r 6 4
0 ,ow

find the pdf of range R of projectile defined of R= v’ sinz S Where
g
£ = gravitational constant. (8]
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Q3) a) Definea bivariate distribution function. State its properties. Verity whether
following bivariate function F defines a bivariate distribution function or
not. (8]
y x<Oorx+y<lory<0

0
F(x.y) ={1

Sl oW,

b) A fair coin is tossed 3 times. Let x = number of heads in 3 tosses and
y = absolute difference between number of heads & tails. Find joint and

marginal distribution of X and Y. (8]
Q6) a) Letarandom variable x has pdf. ' __ e (8]

l ;

- -~ Sl
- : AL e B8 | e
F()=16+6 "
TR (= RN ez
==l =4 by {:"_J"' Lt
= . ":-fE'_,'- 3

== i "‘,‘

B e, T Ty = AY O rateae EirmA A ¢ 1 - =
3 CXDUE H raie, Fima distribution of v =

largest integer not larger than X. C

1A iy wi [l el B

ompute E(y) and V(y;). . | 18

Q7) Write short notes on the following : [4 x4 =16]

a)  Fisher-Cochran theorem and its applications.
b)  Probability Integral transform and its applications.
¢)  Marshall-Olkin bivariate exponential distribution.

d) Compound distributions.
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Seat |
No. A - e

M.Sc. (Part - I) (Semester - I) Examination, October - 2015
APPLIED STATISTICS AND INFORMATICS (Paper - III)

Probability Distributions (CBCS) :
12 8 NOV 2013 sub. Code: 61057

Day and Date : Saturday, 31-10-2015

Total ivarks : 80

Time : 10.30 a.m. to 1.30 p.m.
Instructions: 1)  Question No. 11is cﬁmpursury.

2)  Attempt any four questions from question No. 2 to 7,

3)  Figures toright indicate marks to the questions.

Q1) Solve the following sub-questions : (16 x 1 = 16]

pﬁj’fSrate Jensen's mequahty

\_/bj Obtain m.g.f. of negative bznmmm[ distribution.

/:;) Define Symmetric family of distributions.
A7 Give an example of a non-regular family of distribution.

£ Define bivariate poisson distribution.
w7~ Define mixture of two distribution functions.
/g,} Define DFR class of distribution with illustration.

Prove or disprove : If X ~ B(n, p) then 2X has Binomial (2n, p)
distribution.

A7 State the distribution of " order statistics from an exponential
distribution. '

__} Find m.g.f. of negative binomial distribution.
&7~ Examine whether the following function is p.d.f. or not.

. T
sinx O<x<c—

f(x)= 2

0 o.W.

B TO.
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If F(X) is a distribution function of a r.v.X, then prove that [F(X)]" is
also a distribution function.

Define quantile of a r.v.X.

State properties of distribution function.

9 Let X'~ U(0, 1). Obtain distribution of Y = -logX.

AF

22) 3)
}y

03)A4)

b)

e

b)

05) a)

b)

Define Dirichlet distribution.

Describe the decomposition of a distribution function into discrete and

continuous parts. (8]
Define bivariate Normal distribution. Find marginal p.d.f's of X and
Y. When (X, Y) ~ BN(].I.I,I,LE,U?,G%,p). - [8]
Obtain joint distribution of r* and s™ order statistics. [8]

Let j{x, y) = -1—8"" ,0<x<y<e. Find E(X/Y=y) where r > 0, 1s an
}}

integer. [8].

State and prove Chebychev's inequality. Verify the same when X ~

8
exp(l). o | (8]
Decompose the following distribution function in to discrete and
continuous components. Obtain m.g.f. and hence find mean and

0 o x<0
' 8
variance F(x) = 5 | (8]

Define convolution of two random variableg. I.Jet 'X and Y aYre
exponential variates with parameter 'l'. Obtain distribution of X + X.

8]

e y — 6’ ) ¥
[ ]

4
X, Y).
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Q6) a) Obtain m.g.f. of bivariate poisson distribution.
b) Let X and Y are i.i.d. U(0,1). Obtain distribution of min(X,Y).

l
¢) Let X ~exp()), A > 0. Obtain the distribution function of Y = =

' [6+6+4]

Q7) Write short notes - [4 x 4 = 106]

) \/er)/, Holders inequality.

\/b/ Markov inequality.
_,fff' Location and scale family.

/d‘)/ Order statistics.

d
+

&
ff‘-*f'i‘f'!f

L)
&
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[ Seat 1 , = ., e P - g | . Total No. of Pages :3 i
|,- -I . & s . b 1 -' - .: 1, . l-. \ I . SR .I : ..g-
Nu Sl : - #, . L _ ‘ ﬁt"‘s

MSc. (Part I) (Semest&r I) Examln atnon, Nov. 201.:
Ea AI’PLIED STATISTICS AND INFORMATICS (Papcr nr) o

-Prubab:htydlstrlbutmns e o PR
Sub. Code : 61057 oo e SR, :

DﬁyandDate Saturday. 16-11- 2013 B L o ,PI;PIHIM:&II‘!{':S';SU 1
Tunn*lﬂf&ﬂnmtnlmpm.. A T ' !
Insh'uclmns ) Quustmnnn 115 cnmpulsury ¢ ¥ ' ] -)dr : f})}‘ A "1’
?.) Attcmpt any fnurquestmns fir om qucshun nnlto'f M o ‘?'f”q_ .
3) Figurcstor:ahtmdmatnmarkstuthcqucslmns ; qAS L ’d“" 7.
I T - ' | ';_i’})f"“'/&’du_“f”_
QI) Solve the-fnllumng sub questions : s {16] o

g = T .’g.g;'.}
ik _e,e?}i_ll‘,%f:h:l@ﬁ_cll_s_tﬂ_‘fflétm_reﬁgr_@Qa‘ F ?-L L

R aae© - b schub
R o & PN S s Jam
_ . 0 .-x<0 R, ij "'}{;;, - D "'_”3
. \,hf'/ ShDW tha‘g Flx) =" 5-2-1- - O x <, 153 Cd_f,ﬁ rjﬂrﬁ : !
| : 4. & _xr.-*_l" R I - |

c) Obtaln E(x) whera X has cdf as gwen m (b) above - s ow o
Vd—)’ Deﬁne probab1]1t ¥ genmatmg ﬁ.mrtmn (p g,f) Y o 4 _ ' | -‘
£ Obtaln pgf fnrapmsson dlstnbutmn B E » | - o
f) Deﬁne Dll‘lChllet dlstnbutmn ! ;

_/19/ Dcﬁne a synunetrlc dlstnbutmn —_—b e -IC R T . ! 2
o : G ":" F 5 .'-}""'r" W { e —'-,'-".- A
ive one example of a symmatrm dxsmbutlon ; )

_,..-B/ Obtam mgf of a Gamma(a b) randnm vanable. s =

vk)/ LetP[}. x Y y]-—m]x y| X y {} 1, Obtam margmai dlstrlbutmns
: ufx afidyY. - - T e

| CAE - P A Bty
. ! '| A0 P e l_
CHR Woreg) L 4
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I 1) £ GWE orie example where mnvement EEDEHUHE functlun d‘:‘es not.exists. ©

\@/f X~N (!-L o), find the dlstrlbutmn of y= B—x |

\/ua/ Let X ~ U (—1 1) Obtam d1str1butmn of [;-:] wh'erﬁ [}L] dﬁ:nnta‘s thﬂ
larﬂast 1nteger less than or ﬂqua! bR -

@ Give one example uf a non rﬂgular famlly uf dlstnbutmns YA
P

Let F(x) be‘a diﬂtﬂbutiﬂn function: Examme for what valuﬂs of o, F“{x)
1*= a dletrrbLLqp ﬁjncxmn g 5 - - -

QZ) a) Let X hasa dl,stnbutmn symmetr,u: abnut 0. Then shuw that E:ﬁ" =0

"1'_':]12 e 20 TG e T LW s
h) Thﬁpmf ﬂff}x Y)ls gw:nby RV
. e ’(1 p}” ".'."z::'L%;i:?ﬂ:':
B P(I, J’)“ - |(J:-—- =Y -ﬂf_.ﬂ-_*} "y L
¥=0,1,2;. '_ P Ml

o x= 0 1 2 R
0<p< 1 :*u} {] : :
| tham marg,mal a.m:l unndnmnal dlstnbutmns r.::f }i and Y T
| ey : 1[3 +8]

R é3 ) &) Let a fum:tmn F be def'mad by

Ry _"H:C p)x ::fr{x-m*l ;_01 P
1 ;jfr:::-k -

e Examme whetherF 1sad15tr1butmn fum:tmn g "_7r'.'"f'1"3 =Rt
If yes, - decnmpuse ‘it 11:1 1;u communus and dhcrete cnmpnnents aﬂ.d
ldﬂﬂ' IEY ﬂ"*e Dumpﬂﬁ it umu ibhﬂuﬁﬂ . : !

j 'Dbta;n BX and 1’(}&) ifx~F .

5 mamm a sama

e m—

Scanned by CamScanner



CBuSE-lldE G

O4; | :
;oA ' X b e
. . _._i‘stﬂhuliun Wlth Far a;::étgfﬁth_e urder stﬂtlstlﬂs fmm an E-KPDIIEHH.:I
LetX =¢ Sh ‘ X S
(o) ow th t
. .'_b : om varlablf'.:s . # Y . X xﬂ w ’ .:1 n .Etre lndﬂpendent -
) Statf: ancl pruve Marknv mequahty | ’ ‘
g o oe+8). _.
_ Q5) a) Dﬂﬂne aMarslmli '{]Ikm bwanate

- (X5 Y}nfBV'_E(l,” 7,,2 A
) -. ‘Obtain plx=

) "Describe a shuck n1nd=-1 givin g rise to EVE

D) Letx= (%,,
- With parameters (n, P
Imatrix Zof }{ Show f.hat the detﬂ-rmmanti % | = EII -

BT e,

Qﬂ) a) ii—.-cphnrha fnﬂowmg f.Erms g -Ir--—'l.—--_—‘ e
i) Cnnvf}lutmn of dxstnbutmns . -
BOE I‘vfl_mtures of dlstrlbutmns e
m} Lnnatmn sc,a,le famlly nf dmmbutmns
“iv) . Furgatﬁllnﬁss property. | v
b) " Give one exampleé each for the t-.:mﬂ in (a) above

dlstnhutmn nf Z i b

Cos+8]

-.,:-:pr_:;'qé:n)tial distr-ibut-iﬂn (BVE). Let

...... n X ) bﬂ arandom vanahle: with multmnmlal dzstnbutmn'
L P, Zp.=1. Obtain the variance - Cnvanan:e

cJ Let X and Y be 1ndep3ﬂdent standard nurmal vanates Dbmm the |

[6+4+6]

- Q07) Write shaftnﬂtes onthe following' - . .
tvariate potssen-distribution——

{_4:.:4:1_&1 -

Ma_rgmal and conditional distnbutmns &
iif) . Jacobion of transfnmatmn

_..—-.-a--—' P ——

y Re:!atmn cﬁ? trxbutmn fimctmn w1th um fnn:n d1str-nutmn
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I T Total No. of Pages : 4

l Seat

No. |

M.Sc. (Part - I) (Semester - I) Examination, March - 2014
APPLIED STATISTICS AND INFORMATICS {Paper - III)

Probability Distributions (New)
Sub, Code : 61057

Day and Date : Saturday, 29 - 03 - 2014 Total Marks : 80
Time : 11.00 a.m. to 2.00 p.m.

Instructions: 1) Question No. lis compulsory.
2)  Attempt any four questions from Question No.2 to 7.
3)  Figures toright indicate marks to the questions.

Fa

Q1) Solve the following subquestions ' [16 x 1]

—=2) If X~(J(-1,2) Find pdf of [X].

S

b7 Define moment generating function of a random variable.

<) Define probability mass function of a r.v. X,

d) Examine whether F(x) = 0 if x<0;=xif0<x<V;=1ifx>Yisa
distribution function.

‘€)  Define bivariate normal random variable.

f)  Define quantile of a r.v. X.
g) Obtain o® quantile of Weibull (a,b) distribution.
h)  Obtain mgf of Bernoulli random variable.

1) Obtain pgf of Poisson () distribution.
J) Write down mgf of y = ax+b in terms of mgf of X > hamely M (1.
f—"’;‘ - ; X

k) Find p[—m <><<:2] when X ~ exp(1).

P.T.0.
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ons under which

f;(-;‘-') be pdf,
g(x)=@ﬁ(x)+bj;(

1=1,2. State conditi
JL‘) is a pdf.

vm) Define MiXture of two distribution functions
n) Examine Cauch}f distribution for symmetry
0) Obtaip Exr e

02) a)
b)

State and Prove Jordanp decomposition theorem.

Let X be an L.v. with 4.1
f(x) =g

h___]-_TPE-.:Iﬂ

S

"y Xi=0

Decompose the above d.f. into

discrete and continuoysg parts. Further
obtain its mean and variance,

(8 + 8]

03) Define symmetric distribution, marginal distrit ition and conditional dis

stribution,
Let (x,y) have the joint pmf. as follows.

| Yy | X:1] 2 3 v A E R *‘Z,;f e
2 ~. y 0 %2 FrL %0 . _

g w3

,}1,‘ 1/ | B - tf &
2 /12 0 /12 ‘.1,|..

=T o4y, B

' o ' apl. i
Show that x and y are identically distributed but not independent. Find
conditional distribution of X aiven Y=|,

Iind distribution of Z = x-y and show that it is symmetric. 116]
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O4) a) State.Marknv'sf

Aequality. Shoyy that Che
case of Markoy!

bychey's inequalj
S inequality, Verify b
distn’butinn.

ty is a particular
oth the inequalit

ies for exp (1)

(8 + 8]

0s) Deii"rne order Statistics. Write down the joint pdf of , Xeap N order

mﬂflﬁlLcs_ftﬂﬂl_&gﬂﬂtlnllnus_distdbutiﬂﬂ _q,ﬂ_hmhq_‘_l_}_m __m

Liet Rl vierenn, X, be thel order Statistics of p, Independap; L.v's X,. X

With commep, PAf flx)=] jf O<x<] nd =( Otherwisa. Show that “

X X '
Y = y = y C——— = nD

I sz; ) X{M ‘ Yﬂ_r X{n,l and Y“ - Xi‘” R
indepandent. Find the pdf’s of Y, ) SR [16]

06) a) Define convolution of ‘WO random Variableg Ulustrage With g3 Sultablo

€Xample
b) State Jensen'

E+5+6J
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(27) Write shor notes

4)  Bivariate Marshal] - Olkin distribution
b) Characlerislic function of ar.v.
¢)

Exponential spacings

I ¢ =
) Dirichlet distribution

[4 = 4]

o206
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Day and Date Mnnday, 29 10 2012

LR

M Sc {F*aﬂ I} (Semeste: - I) Examinatmn 2012 .
. . (Credit System) o Bl B
STATISTICS . (F‘aper— Ill} '.
Distribution Theory :
. Sub., E‘:uda 42323

Total Marks : 80

'I'rme 1D:3C.'nam tﬂ1 SUpm

1

b) Let X fcrlluws blﬂDI‘I‘HEI cllstnhuu

fnsrruch’ans 1) Gues!.-’ﬂn 1is cnmpurscrry
2} Aﬂempr any 4 qusstmns fn::m C.' 2to C} ?
3) Frgures to fhe nght fnd;care full marks to the sub quesnan

Atte rnpt aﬂy e:gh* questmns

a). Def nE dlstnbutmn funcimn uf a randcnm varrabla

on wrth parameters n ancl p Fnd the prul::al::-tht',r

mass funct[un uf Y = a)<+h where a and b are annstants

'-:) Check whetherfallamngf (x} is a p d f

i(x} =sir'|:-c, .-D-e:x-cz_%ﬁ. | "

IR B

‘umrmnmmnnln P e s B gy T woar
No.-

: .—U nthemise SE

—.

d) Check whether falinwmg F (x) is a dlstnbutmn functmn li yes fmd the

correspc:-ndmgpd f. o B , B
.’f. fﬂr Ds:u:t -——fmlfx{E "'— forzﬂqu

F(x)*-{}forhs{}_;-

'_m

Eﬂd-—1fﬂrx}4
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wear R 11

| \/e)/Dehneaprnbahllltygeneranngrunt:tmn and gwe Dne example o ,- S 3.3

). SupposeP(Xax‘j =1 . i %<0 and e Dy e Da
fnrx::D ?L::—D A "5
thenf:ndthepdfofthew x S R e B R T L e

| g} State Markcw s 1ne::|luahtyr and Chebychev’s 1nequahty

, h} Let)( }(2 be mdepenﬂentbmmnnal ){n E.(n,, 2) ranclum vanahlem—i 2.
Whatlsthepmf ﬂf):1 X2+n._-. " e

\)/éef' ine mument generatmg funchun Di a r V. State une exampla uf lt icur a
d:screte V. . ' ' ' ‘

} Afalr c:mn is tossed three ’urnes Letx number nf heads inthree tﬂssmgs FLA ,[ ,_
andY= absnlute dlfference hetween numbernfheads and numbernt tails. | T e

Dhtam‘lhemm’fpmfof(}{‘() R U Ry (2:-:3}

?. a) LELX and Y be mde,::eriden’t gec:rnetnc r.vs. Shnw that m:n {K Y) fulluws ‘ ., '
genmetnc ﬁlE’lﬂ’DU’(lUl‘l |

b) Lel.')(_hle an r.mf. with p.d.'f._ ..

"-=='Ee'“", . x>0, L Tm % 2T
f(}i) ey DthEW‘u"ISE WhETE e:}a ."';'_ it £ ’ - -

o Lety ( ] F.ndthepdfow
| e . _

- r:.) Let)(be an.v. wzth pdf f(x) ; r.:u<x<2n,f__...ﬁ.__;,_..._."
o e Sy P s S olfigiss T

&
|

| ;‘_L'et.‘:"_’*_isin R_ﬁhdihé_.ﬁis_trlbut_iqrp'tﬁncﬂpn anjdpdf'_a_f'}?_.-_ L .(.5'+LE-;'-5) -

k L F =
ey - R it ot B
et T e SsEEs . asdsEma e m w - ¥
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T et R [ 1 1o i

ihiﬁﬂﬁﬂtﬁlﬂﬂlﬂmmllwu G s g CrW o 1001
< IR L - i om @

M Sc: (Part I) (Sem&ster D Exammatmn 2{111 .
B STATISTICS (Paper il (Credlt S}stem) e
" | Dlstnbutmn ThEﬁI'}" S :

'
R e L]
=

Day and Dite : Fnda}', :194 T R R § s Total Marks : 80 - -
 Time . 11.00 am: to 2oopm . e, #F o IS e g, ey
Insrrucﬁan: a) QHESIIE?H NaI is cumpufsﬂfl’ .I

b} An‘empt tmy 4 qnesrmns ﬁam Na 2 to. ?

- c) F zgures 1o nght mdware nmrks fa n‘ie sub que.srmn

1. Af.tempt dn}r e1=‘ht ELb uur.-.stmns T g
latl'lbuu{jﬂ

2) Descnbﬁ: mapphcatmn of 11:: gmnnal d

an:tlla of W-’D*Pﬂl‘ ﬂmﬁter Ca..lchy dlsmbutmn ; s

Df 4 Whe:rr: P('Y y) =

b) Dbtam Lhc luwcr |
c) Dbtam the mean and fanancf- qf*’ P Y= 0, 12
and p+q =1 & - Yo 8

} Dbtam an =}tprcssmn for
--.HU(O 1) find thf:. d15mbutmn of XE )

mnf C}‘-F multmnnual dLSmbutmn

f) D::f’m* charactcnslr-: Ian.tmn Stata 1t5 unportant pmpsru.,s

g ; Dﬂfine d15tnbutmu funr:.*u:-'l c:f arandum mnabla - 1Py T g
2X1

iof 6’f 'a' b'iifé;ﬁi{fa”di's tributipn.'

fine }Glﬂt and COEdltlD nal pi

-."'n DE'
v and Y haw: ]cunt pdf

j)' '-Suppé'sé,tus I.VS.

::"} r-ﬂ-c.’.‘j!{?-

E.‘-’n.f’ﬁhlatﬁ'— ]f'-, P.T.G.
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a) DEﬁl_‘lE mmtura nf two dvstnbutmn

f“ﬂ':tmﬂﬂ E-X&rﬂme t‘he same f-:::«r bemu g5 UL EE
thstnbutmn fum:tmn : phe T

b} me.: that every nnn negatwe real functmn i that is mtegrabla uv:r R and

sausﬁes If("’:)d’{ L

Y—m

1S the prlf nf sn‘ma cnntmuc:-us TV AL

1% U*ﬂ:ISl

={2-x 1<x<2- Sk&tchthe

. O Let fq:ﬁ:)
' " 0 | ntham.ris::

graph of f(x) AJSD (}btam the. df.

F(X) of tha ﬂwen pdf und ske:u:h thf:. same -, -I(r_i+=li'+B] e
3 ﬂ) Stﬂtﬂ and prc-ve Hu]der s maquahty

- b} “eﬁnc cnnvnlutmn r::f two d1s11'1but10n fuﬂctmns Fl and F.. Uhtam the same
| whan Fl and F

5 are standard axponeuhal dlstnbutmu funct=nn== ' ‘_ ('S+'E).I "’

4. a) Explam ‘a.ud 111uq tcah.. dccc&mpnsxuun ﬂf a dlstnbutmn mncnr}n mtn dmcrete-. |

and c:ﬂntmuous :ompunents

b) If X a.ud Y arl:: mdepcndent Pmssun r Vs, wnh means El and 92 Iesptctwely |
ﬂud t]:u: cundltmna.l d15tnhutmn K gw:u X y _ |

(3+B)

a) D&fme bwanate.nnnnal dlstnbutmn BN(I—l pi,al,ﬁl, ) Obtamcnndmunal
dlstnbutmn uf}{ gnranY when {X ‘1’) has BN{H* |.L2,51 ,52 p) Alsu nbtam
_‘ mean nf thre cundltmnal dlsmbutmn. . M 5

h} Deﬁuc lﬁcatu nn and *‘-Calﬂ fanuh es Hlusn rate wuh examples

-
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6. a') Redur:s_- the quadratm form

T
. charactenstm rnots of A. . '

=

7. Wnte shart n:::tes on any fnur nf the fnﬂnmng

a) I_mrers\.. ofa partltmne.d matm:

b) Parncular and ganeral 5ﬂ1utmn nf A}{ 1.::-

c) Clasmﬁcatmn of quadratm 'fnrms

1

d) I—Inmn gannus system of equatmns !

"_ 6) Left &: nght mve.rse nfamatm:

f) Or-thngnnal mamx.

511 -+ 35?:1 +1 1:::3 * 34}:1::3 mtﬂ c.annnmal fnnn

trmsfunnahnn }{ PY suc:h that X*ﬂx 27‘-1‘."'-. ,Whﬂrﬂ 111111

R - 197

b) If XAX 15 a quadratln nf rank x, ﬂ:I.ED. shnw that t‘mre emsts an nrthngnnal

S -

- (8+8)

3 ) {4:-;45 ‘
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Total No. of Pages : 3

Seat
No.

M.Sc.(Part-I) (Semester - I) Examination, 2013
. STATISTICS (Paper - I1I) (A.F.) (Credit System) .
* Distribution Theory -
~ Sub. Code : 42323

Day and Date : Tuesday , 23 - 04 - 2013
Time : 3.00 p.ni. to 6.00 p.m.

Total Marks : 80

Instructions: 1)  Question No. 1is compulsory.
2)  Attempt any 4 questions from No. 2 to ¢ M
3)  Figures to right indicate marks to the sub-question.

Ql) Solve any eight sub questions. [8%2]

1) LetX ~U(-L1). Obtam dlsﬁbutlon function of Y = |X|

ii) ~Examine whether F (x)-—"x‘*’ 0 < x <1 ; Zeto otherwise is a distribution
ﬁmctmn |

iii) Define Probability generating function. Obtain the same for Pmss on (l)
~ distribution.
iv) State an example where m.gf. is not well defined in an interval around ¢ =0
v) Comment on the Statement : characteristic function always exists.

vi) Let X be any continuous random variable with cumulative distribution
function F(x). Obtain the distribution of Y= -log F(x)

Where F(x)=1-F(x).

vii) Prove or disprove : If X~ Binomial (n,p) then 2X has Binomial (2n,p)
 “distribution.

viii) Define quantile of a probability distribution . Give one example.

ix) Define bivariate Marshall - olkin distribution

FTO.
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Q2) a) State and prove relation between distribution function of a conti
random variable and uniform random varishle. S

| - - . . Shlp ln randu.nl num‘_ber

¢) ‘Shoiw that for &.fion TeRative Catlmue s o
¢ o S -negative continuous random vari .
distribution function F(x), .- .- . ariable X with

CEQO) = [ (1-Fw) du
- - [6+5+5]
03) a) Describe .a procedure for decomposing a distribution function in to discrete
: ‘and continuous components. ‘ |
b) LetU~U(0,1)Definearandom variable Xas
05 i U<03 .
X=q1." if- - 03<U<08
15 otherwise .

obtain distribution of X. Obtain its mean and variance.
[6+10]

Q4) a) State and prove Tcheby cheff’s inequality. Varify .the same
when X~ exp(1). |

b) State and pmve use of probability generating function for obtaining
factorial moments. ' '

[10 + 6 ]
05) a) Define convolution of two random Variables. Obtain the same when
X and X areiidexp(l). -

b) Define location family, scale family and location -scale
family of distributions. Give ons example of each.
8 +8}
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Q6) a} -Deﬁne and illustrate the fﬂllnwm g terms

i)',-; moment genﬂratmg function |

ii) symmetric distribution.

iiri) marginal and cnndl‘glonal distributions

iv) order statistics.

" b) - Obtain the joint d1str1butmn of ( i,j)™ order statistics for U(0, 1)
dlstnbutmn | : . .
| u2+4]

Q?’) Wnte short notes on any four [4%x4]

a) ~multinomial dlstrlbutmn

b) J acobian of transfurmatlon.-

c) Jensen inéquality'

d)’ Exponential spacings

e) Bivariate expc-néntial distribution.

f) Joint distributions with givenlmarginals

Scanned by CamScanner



e b
e q’mﬁﬂ}wmhq
fw.“lr Hmr'\u‘\lm ‘.-
T et R [ 1 1o i

ihiﬁﬂﬁﬂtﬁlﬂﬂlﬂmmllwu G s g CrW o 1001
< IR L - i om @

M Sc: (Part I) (Sem&ster D Exammatmn 2{111 .
B STATISTICS (Paper il (Credlt S}stem) e
" | Dlstnbutmn ThEﬁI'}" S :

'
R e L]
=

Day and Dite : Fnda}', :194 T R R § s Total Marks : 80 - -
 Time . 11.00 am: to 2oopm . e, #F o IS e g, ey
Insrrucﬁan: a) QHESIIE?H NaI is cumpufsﬂfl’ .I

b} An‘empt tmy 4 qnesrmns ﬁam Na 2 to. ?

- c) F zgures 1o nght mdware nmrks fa n‘ie sub que.srmn

1. Af.tempt dn}r e1=‘ht ELb uur.-.stmns T g
latl'lbuu{jﬂ

2) Descnbﬁ: mapphcatmn of 11:: gmnnal d

an:tlla of W-’D*Pﬂl‘ ﬂmﬁter Ca..lchy dlsmbutmn ; s

Df 4 Whe:rr: P('Y y) =

b) Dbtam Lhc luwcr |
c) Dbtam the mean and fanancf- qf*’ P Y= 0, 12
and p+q =1 & - Yo 8

} Dbtam an =}tprcssmn for
--.HU(O 1) find thf:. d15mbutmn of XE )

mnf C}‘-F multmnnual dLSmbutmn

f) D::f’m* charactcnslr-: Ian.tmn Stata 1t5 unportant pmpsru.,s

g ; Dﬂfine d15tnbutmu funr:.*u:-'l c:f arandum mnabla - 1Py T g
2X1

iof 6’f 'a' b'iifé;ﬁi{fa”di's tributipn.'

fine }Glﬂt and COEdltlD nal pi

-."'n DE'
v and Y haw: ]cunt pdf

j)' '-Suppé'sé,tus I.VS.

::"} r-ﬂ-c.’.‘j!{?-

E.‘-’n.f’ﬁhlatﬁ'— ]f'-, P.T.G.
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a) DEﬁl_‘lE mmtura nf two dvstnbutmn

f“ﬂ':tmﬂﬂ E-X&rﬂme t‘he same f-:::«r bemu g5 UL EE
thstnbutmn fum:tmn : phe T

b} me.: that every nnn negatwe real functmn i that is mtegrabla uv:r R and

sausﬁes If("’:)d’{ L

Y—m

1S the prlf nf sn‘ma cnntmuc:-us TV AL

1% U*ﬂ:ISl

={2-x 1<x<2- Sk&tchthe

. O Let fq:ﬁ:)
' " 0 | ntham.ris::

graph of f(x) AJSD (}btam the. df.

F(X) of tha ﬂwen pdf und ske:u:h thf:. same -, -I(r_i+=li'+B] e
3 ﬂ) Stﬂtﬂ and prc-ve Hu]der s maquahty

- b} “eﬁnc cnnvnlutmn r::f two d1s11'1but10n fuﬂctmns Fl and F.. Uhtam the same
| whan Fl and F

5 are standard axponeuhal dlstnbutmu funct=nn== ' ‘_ ('S+'E).I "’

4. a) Explam ‘a.ud 111uq tcah.. dccc&mpnsxuun ﬂf a dlstnbutmn mncnr}n mtn dmcrete-. |

and c:ﬂntmuous :ompunents

b) If X a.ud Y arl:: mdepcndent Pmssun r Vs, wnh means El and 92 Iesptctwely |
ﬂud t]:u: cundltmna.l d15tnhutmn K gw:u X y _ |

(3+B)

a) D&fme bwanate.nnnnal dlstnbutmn BN(I—l pi,al,ﬁl, ) Obtamcnndmunal
dlstnbutmn uf}{ gnranY when {X ‘1’) has BN{H* |.L2,51 ,52 p) Alsu nbtam
_‘ mean nf thre cundltmnal dlsmbutmn. . M 5

h} Deﬁuc lﬁcatu nn and *‘-Calﬂ fanuh es Hlusn rate wuh examples

-
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6. a') Redur:s_- the quadratm form

T
. charactenstm rnots of A. . '

=

7. Wnte shart n:::tes on any fnur nf the fnﬂnmng

a) I_mrers\.. ofa partltmne.d matm:

b) Parncular and ganeral 5ﬂ1utmn nf A}{ 1.::-

c) Clasmﬁcatmn of quadratm 'fnrms

1

d) I—Inmn gannus system of equatmns !

"_ 6) Left &: nght mve.rse nfamatm:

f) Or-thngnnal mamx.

511 -+ 35?:1 +1 1:::3 * 34}:1::3 mtﬂ c.annnmal fnnn

trmsfunnahnn }{ PY suc:h that X*ﬂx 27‘-1‘."'-. ,Whﬂrﬂ 111111

R - 197

b) If XAX 15 a quadratln nf rank x, ﬂ:I.ED. shnw that t‘mre emsts an nrthngnnal

S -

- (8+8)

3 ) {4:-;45 ‘
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'  _- Bl ﬂmm

Moo | 8 e Nead™ W) 0w . F g
[ M.Sa:. (Part I) (Semester I) Exammatmn, 2’011 .
¥ (ﬁredlt System) .
STATISTICS (Paper—HI)
(Dlstnhuhan Theury)

-Sub: Cuda 42323

“ | :. - “Total Marks : 80
Day andDati: Munday 17- 102@11 . S8 iy
"_lu:ue 1030&::1 tnl3me

fnsrrucrwns b J Oue.srmn No. 1 is campulsa; Ve
. 2) Arrempr any 4 quesnans from- Na 2 to 7
3). Fi :gurgs to rhe nghr md:care marks of I}te sub que.snans

' 1 thrc anjr e1ght sub—quesunns

r——

_ 1) LEt X-- e:r.p (;\_) ;_ >0. Obt.am the dlstnbutmn ﬁmchon nf Y = X U

o .5) Let X~ Bamnu]h (P) 0 < P < 1 Lct am:l Yi are mdependent standa:d
expﬂnennal :andnm vanables . i B e L W

LBtZ Y 1fX 0
' = Y Lf X 1 |
Obtam B L B . .
- 3 ) Deﬁne cnnvnlunnn nf twu dlstnbutlml functmns

——

!

o el O T |

S ‘d" Define “"ﬁmi‘nt Pﬂﬂﬁfatlnﬂ_mmtmn mef} Gnﬁ an example whara mgf
. does not ex.tst G - - G : 2

' 3) ﬁ’rﬂtﬂvmrmv mequaj:;ry

| -6) Let(X Y)have:]-:}mtpmf gweun}' P(}: }')- ' =
| __2&; | :_.x!_yf! i

Dblam margmalpmf an and an

g
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). F(x) _=.,=_'f,3lf;«;)fa('z§:) XeR. . .
) PO =1 Ry yomd

D EC =0 R0 ay By ¢

14

9 State snd prowe Fensslsineiatny, o o0 2
LA aY Define contitoaal ar it eain 1 fe GEFT AR e v e Tt Y } -
- # ‘elme conditional expectation: Let (X, Y) denote atwo dimensional tandom- -~ -
| vector with'demsity fiitiction:. -, . .. T ooy on e (GRCOI

¥ £ i |
. Bnd B X' | ¥=y)wheter>0, an integer;

b) State-and prove two important properties of order statistics from an
exponential distribution.. ~. . . . - . e

Ifl":;j}'):._."‘} o‘g.x:ﬁ}f{m. . . . ...r . £ 7 = .
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5. a) Let ('X, Y) ha\ra lhs Jumt pdf gwen by f (K,}') =

l 3 '. t'r . =R ; . ; o
Fmd tha d:.uslty functmns nf thﬂ- g:mal distnbunnns Gf X and 'f AJaO ' b
find CoV XY): © it .mﬁ] .

b) O’otam cnnvulunnn nf twn mdepf:ndant exp (B) Tﬂﬂdﬂm "Enablﬂs ( =¥ ; '

6. a) State Chebychev $ me,quallty and Cauchy Schwartz mequaltry D.wcuss une.

apphcahnn of each mequalzry I - :

b) Let X~ exp(ﬁ) and Y = [X] whére [ﬂ] deuc}tes lmgest integer less thaz_l . (g+3) & kR
Obtam dlStﬁbLf.lﬂIl uf Y Statc an 1mparta.nt apphcam}n uf this result

'I Wnta shorf nntes on an:.r four: -
. .a) Bivariate d;smbunon funcn{m s
| l, b) Transformahun nf bwanate. randum vanahles o
. ) Prﬁbabﬂll'j' geueratmcf ﬁmctmn ‘
= r_i} Bwanatﬂ Pcusson dlstrlbumn
€) Dmchht dismbut;nn
' .‘) Marsha_l—Olkm dlsmbl.tmn
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SI:IE:,‘ 0\9 57 Total No. of Pages : 3

_ M.Sc. (Part -T) (Semester - ) Exammatmn,Nnvembcl -2014
APPLIED STATISTICS AND INFORMATION (Paper - I11)
Probability Distributions (CBCS)

Sub. Code : 61057

Day and Date : Friday, 14- 11 - 2014 Total Marks : 80
Time : 10.30 a.m to 1.30 p.m. |

Instructions: 1)  Question No. 1 is compulsory.
2)  Attemptany four questions from Question No. 2 to 7.

3)  Figures to the right indicate marks to the questions.

Q1) Solve the following sub - questions : (16 x 1 = 16]

) _ Let X ~N(u,.6%). Obtain the distribution-of.cX.— - e

—t)" Let X be ar.v. whose distribution is symmetric about zero. Then obtain
E(x).

¢) LetX,1=l...nbe iid weibull (1, 0). Statc pdfolx  =min{x,, ..., x }
d) State minkowski inequality.
c) State one application of minkowasky inequality.

) Letx, i...% bend multinomial (n, P,i - P,) obtain Cov(x,, X)1#].

_|2(1-x) O<x<l
g Lmbx- ="

PE e
Fi

otherwise O0taINMglofx. = <5

h) Define bivariate poisson distribution.

—1)  Obtain first order raw moments of poisson distribution.

/j) [fx,, x, are independent NB (r,, 8) and NB (r,, 0) respectively, state the
distribution of x, + X,.

J';{ State characterizing properties ol a distribution function.

PT.0
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1) Let f(x) be a distribution function. State with reasons th:lhﬂl' [F(x)]“
o < 0 is also a distribution function.: :

~m) Give one example of a skew distribution.

Vp}/f Define mixhire of two distributions. . T

- 0) Define joint moment generating function.

p) State conditions under which two random variables X and Y arc
independently distributed.

¢2) a) LetU beauniformr.v. over (0, 1). define a random variable X as. (8]
(1 s U<a4

X={2 if 4<U<9

h{}- - otherwise -

obtain distribution of X. Also obtain its mean and variance.

by IfX,X are. mdepcndem discrete uniform random variables over {0, 1, 2,
33} Fmd the pmfon X, + X Also find E(Y) and V(Y). (8]

Q3) a) State and prove the relation between a uniform random variables and the
distribution function of a continuous random variable. Using this result
statc a procedure for simulaling a random sample from [8]

)  Exponential
i)  Weibull distribution

b) LetX~exp (?ﬁ)ﬁistributiﬂn and Y = [X] L.e. greatest integer less than or
equal to X. Obtain distribution of Y. J , (8]

04) a) Define order statistics. Obtain distribution of sample range when a sample
of size n from U(0, 6) is available. 8]

b) State and prove Jensen's inequality. 18]
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05) a) Define bivariate normal distribution BN(4,, 11,0707, p)and obtain
conditi_onal'distribution of X given Y =y, when (X, Y) have joint

BN(1,,07,0%, p distr-ibu'tion [Examinc under what conditions X and Y
BT ' | [8.]

atemdapendemly distributed. - . So= T

b) LetXandYbe 1ndrapendent N(0, 1) randod Variabies, Deﬁm 8]

"'.H'E' .

J[X if XY>0

Z = |
-X if XY <0

“obtain distribution ol Z-Examinc whether (Z, Y) have a bivariate normal
distribution. If yes, obtain the parameters.

06) a) Define the following terms and
| Y~ Symmetric distribution
_1)- Probability generating function
M) Convolution of random variablcs.
b) Gi\;e one example each [or the terms in (a) abuve

¢)—Outline a-procedurefor ﬂecompﬂsmga-gwcrrcdf—l*‘as—a mixture ofa——

discrete and a continuous disiribution functions.

4+6+6=16]

Q7) Write short notes on the following. [4 x 4 =16]
a) Jacobian of transformation. |
b) Location and scale family,
¢) Dirichi let distribution.

d) Order statistics from exponential distribution.

_(%(%(%,'
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