TR AR

Total No. of Printed Pages -7

U -1/ PAPER - I
GAN4-ST
1ST00005 _
qifegan!
STATISTICS

quTis : 200 A ; 3 e
Full Marks : 200 ' Time : 3 Hours
. M?Tﬁ

1. U —u3 &) wod d fved 21 wldemff @) @vg — o § gR oFEd @ik @vs - ¥ ¥ 9K s
Jepfouds T BT SR O B WUe — o1 @ sifvard uv ¥ 4 Rvais uwe § e e vt
UTT & 10 3w § | TE AR wve ~ § & 7 Avafie defeas uwai § ¥ ) 4 Rvafs usm
& SR < o e wed @ 40 o €| dBfous yedl @1 SR TS WY @ ford |

2. war el ¥ w% @vs 7 g @ o 0w fuiRg § | erafidt ot e fadwr
fear o € 5 ueel @ oo PuiRe 9w W & o gffen w% ) 9l spwelf
el @ Sar iR Ut w TE R € o) 9w aRRufy ¥ ww yee @ oaR @
g 98 @ Sl U9 g gued Roreeny wd eneft @Y &nfr |

INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section — B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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1. o el (@, F, P) wh i @ 3 6 Q = {1,2,3,4,5, 6}, F=277en P({i}) =,

i=1,..,6 T agss = X : Q — R T yor aftanfiag 31 [10]

w w<3
w—-3 w>3

X()-{
frforfad =1 s vy

i) Tog HINE % X TH 9199 79 e (measurable function) &

if) X = MIRERAT g2 ®eH (pmf) F19 HIfF

i) Toaw we Fy(X) Ima $ifvm)

iv) E(X)a Var(X) 3 Hifr

V) FEAN (X =1} 3R {X =2} Wy 21 o i)

Let (Q, F, P) be a probability space where Q = {1, 2, 3,4, 5,6}, F =2"and P({l}) = % ,
i=1,..,6

Define a random variable X : 2 - R by

X(-{ ", =

w—-3 w>3

Answer the following.

1)  Show that X is a measurable function.

i1)  Find the probability mass function (pmf) of X,

ii1)  Obtain the distribution function F(X).

iv) Compute E(X) and Var(X). ‘

v) Determine whether the events {X = 1} and {X = 2} are independent, justify.
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2. WSS X 3R Y & waq agfees = € e dgs wilresar e wom e R0 [10)

fo(%:7)= {0, otherwise
Fraferfes =1 3wt sy
{) wenfiE Y 7 77 £, (x, ) T 99 GYR pdfd|

2, O<y<x<l

i) EH S WO fi(x) T £(y) T Hifor
iii) W B £, (v |v) T HRA)

iv) =X 3 Y wae 8, Wy i)

v)  E(Y|X =x) Fra i)

Let X and Y be continuous random variables with a joint probability density function

fxy(x,y)*{

Answer the following,

i)  Verify that f,(x, y) is a valid joint pdf.

i)  Find the marginal density functions f,(x) and 5.
iii) Obtain the conditional density L2

iv) AreXandY independent? Justify.

v) Compute E(Y X =x).

2, O<y<x<l
0, otherwise

3. W e (x,} Argfe =X =1 uwh ST € EIP (X, :1)=%,P(Xn :0)=1_% [10]

fraferfias =1 s df
i) fog Ffm e X, - oufers § sfata 9 )

il) =& X, ST gad (almost every where) SATUHIE T 8 ? Borel-Cantelli Lemma
o1 IYANT Y T HIfAY|

iiiy W X, mer Wt (arafy L2) # srfeia S )
iv) wiRrerar § s weE qun pal e § sl % wen gey fafau)
v) R HTer H ST @ iikenar # avfveter uma et 21w Sifdm)
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Let {x,} be a sequence of random variables defined on a probability space such that

, 1 . 1

P(X =1)=—P(X_ =0)=1-=

(X, =1)=1,P(X, =0)=1-~
Answer the following,

i)  Showthat X,, — 0 in probability.

il) Does X, converges almost everywhere? Justify the use of the Borel-Cantelli
Lemma.

iii) Does X, converges in mean square {i.e., L?}?

iv) State the relationship between convergency in probability, almost sure
convergency, and convergence in p-th mean.

v)  Does convergence in mean imply convergency in probability? Explain.

@ (X}, Wad o e famw 9 Igfees W& 8 E(X) = poaun
Var(X)) = 6% < | {10]

GGG —)_(-ﬂ F%ZH:X,-
=1

Fraferfaa 1 3t difsy

i)y e W gEe HEreRE M (WLLN) e 3 gamr SR

i) meEEn Faw {SLLNY 1 wieamiiE &9 faRay|

iii) SLLN % w=mT ¥ Kolmogorov % three series theorem 31 +fient 68T H TwsIsUl

Let {X;} 51 be a sequence of independent and identically distributed random variables
with E(X)) = pand Var(X,) = o2 < oo,

—_— #
Let X, = lZX,.
=

Answer the following.
i)  State and prove Chebyshev’s Weak Law of Large Numbers.
ii)  Statethe Strong Law of Large Numbers {SLLN} in Kolmogorove's form.

iii) Briefly explain the role of Kolmogorove’s three series theorems in proving SLLN.
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WUE — & / Section - B [4 x 40 = 160]
7 Torg il T werm =ife srifirs wees o0 7, , 31 ST (residuals) %t
off=r % wEEeY G BT 81 S X 3T Y 1 SN Z W AR (regression) e
ST BT & | [20}

Show that the first-order partial correlation ry, , is equivalent to the correlation
between the residuals obtained by regression X and Y separately on Z.

by F=fafes = ot wfemma (least square regression) weftetn & s v 18
LRUIERS REEHI S L [20]
X=a +bZ+e,Y=a,+bZ+te
3R forg ity For arail ¢, 3TN ¢, % Ted WEEeY 1y, & SN B
Dertve this result algebraically starting from the least square regression equation
X=a+bZ+e,Y=a,+bZ+e
and show that the correlation between the residuals ¢; and e, equals 7y .
2. a) I fagHIfg R » demErd™ (exponential) g =Ri %1 4 (Gamma distribution)
T ITTET T & [20]
Prove that the sum of # independent exponential (A) random variable follows a
Gamma (#, A} distribution.
b) afe X~ Gamma (o, 1) @, forewo =51 ME (mode) Fra hifsin) 77 oft ==t Hifse &% o
o Tafir wl < SR fereron &1 SR S wgeal | “ [20]
For X~ Gamma (o, A) derive the mode of the distribution. Discuss how the shape
of the distribution changes with different value of a.
3. a) BRW AW @@ (hypergeometric distribution) 1 TR9TG 1Y 7T 30!
Aren 3 feraer fgue faawor (binomial distribution) % €9 & ST 8| [20]
Define the hypergeometric distribution and derive its mean and variance.
b) wErwiERRE iew % arafees siaa s 6 =wemn Hifw) (S e g
S 71 Sfers T WE) | [20]
Discuss one real-life application of the hypergeometric model in industrial quality
control or biological sampling.
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)

b)

b)

fgue faa@r X ~ B(n, p) &1 e foawor o o1 399 W 1 B (MGF) o
ity [20]

Derive the mean, variance and Moment Generating Function (MGF) of the
Binomial distribution.

X ~ B(n, p)

%%W%Gﬁ’ n— oo, p—> 07T np=kﬁﬂﬁ@ﬁ%ﬁmww
(Possion distribution) i 37 TEX FraT 8| [20]
Prove that binomial distribution tends to Possion distribution under the condition
7 — oo, p ~» 0 such that np = A remain constant.

gifeashie woT (statistical disperéion) 6t srgaron ) uliie Hifse g smen
iR f=ror (variance) w1 sfisia a0 =gcae shifve 3R fog shifve 6
Var(X) = E(X?) - [E(X))?

& X ueh Agfoms = 7| [20]

Define and explain the concept of statistical dispersion. Derive the algebraic
formula for variance and show that

Var(X) = E(X?) - [E(X)]

for a random variable X..

e feee (standard deviation), foeRw (variance) 3R wmew fo=e™ (mean
deviation) % TeT TEY TE T 7T I8 Frg Hiv B aiams Tomes (Coefficient of
Variation) 579 %! $e6Ts 9 WA Bl 2 [20]
Discuss the relationship between standard deviation, variance and mean deviation

and show that the Coefficient of Variation (C.V) is independent of the unit of
measurement,

<) waq g < X 3R Y 1 wged wiiesar o (joint probability distribution)
i shioT | g TR S B £, (x, ) & TRl sfieRan wee wer f(x)
HR () e hitsg [20]

Define the j oint probability distribution of two continous random variables
X and Y, Derive the probability density function f(x} and fi(y) from the joint pdf
Sl ¥)
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b) Terffe sy s g wew 6 g
fxy(x,y)=crxy, O<x<l, O<y<l—x

77 forg Fifse For o8 w S mifterar a9 wem 1 gues wiely wiftera o wem
fl) SR £(y) T SRR 741 E(x), E(y) 3R TSR cov (x, y) s 70T i
For the joint pdf {20]
fo(xy)=0oxy, 0<x<] O<y<l-x

Verify that it is a valid density function obtain the xﬁarginal pdf f{x) and f(y)and
compute E(x), E(y) and cov (x, ).

7. a) UEAREs ®9 ¥ 3 (mutually exclusive) T tgﬂf preic] By, B,, ..., B, o fore auw

y8% (Baye's theorem) @ =iva shifsie qem s iRy [20]
State and prove Baye's theorem for mutually exclusive and exhaustive events By,
B,, ..., By _

b)  Su" wO <k HiEme ==t i e [20]

i) R WA ST 2 |

i) 3T U R A

iii) ToEAT BT ITAN ToTd 8|

Criticall discuss the limitation of Bayes theorem when
i)  Prior probabilities are subjective

i1) Base rate is extremely small

i1i) Independent assumption are violated
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