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STATISTICS
( Minor)
Paper : STA0400104

( Probability-2 and
Probability Distribution-2)

Full Marks : 45
Time : Two hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following as directed : 1x5=5

Sod AHTTRA ORI O forl ¢

(a) Define moment generating function
(mgf).
4 oS Femd ieesl el |
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(b)

()

(@)

Like Poisson distribution, Gamma
distribution has also equal mean and
variance. (State True or False)

o35 T57E M SIS TBAGE T S LAY G3F |
(T1/ 7%y fa74ly)

Under what conditions, Negative
Binomial distribution tends to
Geometric distribution.

ﬁss@%ﬂwﬁvmaﬁ,@tmﬁﬂ%a
sifRafde g9 ¢

Define conditional variance.
TOMAT AT TR A

What are the parameters of
hypergeometric distribution ?

@ﬁ@zfn@aa%aaam@ﬁmﬁsﬁs ?

Answer the questions briefly : (any five)

2x5=10

o AT SN TeR il ¢ (Retea sifoby)

(a)

Define Negative Binomial distribution.
Give an example in which it occurs.

YT 3ol ToaT Al Al | 92 IO FO
AeEibe 23 b1 Swiad M|
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(b)

(c)

(@)

(e)

(9)

State the weak law of large numbers.
2R AR 7 TS Srme 41
Define joint probability mass function.

fRfere st o1 woTme g W3

X is a random variable with kdf
f(x)=€e*, x20

Find P(X <a)

X D1 T fPe 57 | T TSRS g D
S

f(x)=e™, x20
(o08 P(X <a) Rda w1

Define Multinomial distribution.

T o e
With usual notation, prove that

M, (t)=M,(ct), c is a constant
WHAIEY IRE© BT e I3 T—
M, (t) = M (ct), c 901 &< |

What do you mean by independence of
variables ?

ves wegel e [ @ ¢
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(h) State the Chebychev’s lemma.
GAIZTHST ARIICO Sed |

() What do you mean by bivariate
' transformation ?

Frae Feied I [ 3@ e

() State the De-Moivre’s central limit
theorem.

RB-YROIRT @EF T SoASAMIE! T 4 |

3. Answer the following questions : (any four)
5x4=20

oo ePpTRd Bl forat ¢ (Rieeter bifaoY)

(a) Show that the mean and variance of
the Geometric distribution

p(x)=q"p; x=012"
-l

, q
are respectively ? and D

(T46ql (T ST I54 p(x)=q"P;

q
x=0,1,2-- = I NE AR N & ;
i -

p
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(b)

(c)

(@)

State and prove Chebychiev’s inequality.
GRS SFTTe] SAAMICE! BE I T
o I

Define Exponential distribution. Find
its mean and variance.

5] UIOIRN Ioa9 @ Al i B Wiy
% 2R [efa 4

With usual notation, prove that
A IS HrRes e 34 @—

E{E(X|Y)} = B()

State and prove the additive property
of Gamma distribution.

SN T (TSNS (01 Bl s B3 ety
|

Examine whether the weak law of large
numbers holds for the sequence {X,}

of independent random variables
defined as follows :

oS TR X, } SR 7R R g
NSCH! &2 FE @ ¢

P(X; = 125)=27%)

P(X,=0)=1-27%
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4. Answer the following question : (any one)
10x1=10

O ANINZI Ricrizan big Seg forat ¢

(@) () Find the cumulative distribution
function of the exponential

(g) Prove that the moment generating
function (mgf) of the sum of n
independent random variables is equal
to the product of their respective mgfs.

N T (@ n Bl FOF AT 5o (AIoree distribution with parameter 4.

5 Beoive oW (mgf) (=R @B @3 n B 5 QOIS I (557 997) e} 5
SR RS LT ST TeE (maf) | Sfrear| 5

PR T 29 (i) Write a brief note on Central limit
(h) A two-dimensional random variable theorem. 5
(X,Y) have a joint probability mass A AN CoAog TR by 5y (oI

feran |

1
i P(x,y)=—(2x + s it
function (x y) 27 ( y) (b) The joint probability distribution of two

random variables X and Y is given by
p(Xx=0,Y=1)=%
P(x=1Y=-1=)

and .P(X=1’Y=1)=%>

Where x and y can assume only the
integer values 0,1 and 2. Find the
marginal distributions of X and Y,

ISt QiR 557 (X, Y) G S99 To0!

e g P(x,y) = %(2x+y)

ind

TS x 1T y-@ @ 0,1 W 2 & FRANZ I;)m Marginal distribution of X and ¥
47 IRI AMF | (S0 X WIS VI AR I . Co nditional distributions of X given
St . y=1 and Y given X=1. - 6+4=10
Contd.
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7! Afees ol X Wis vI Rt i
T OoTe Il SieE —

P(X=0,Y=1)=1

—3 = - = 1

) X OF VI A€ 354 Sfeneqi|

(i) X TEAT I Soredl T il wicg
Y=1 SiF Y- GSAAT I57 Siepsal 1w
=i X=11

(c) Show that Gamma distribution tends
to normal distribution for large values
of the parameter m.

(T3 (T 2IbeT m-< R TS A SN IHIC01
SN BRSNS |

(d) Define Beta distribution of 1st kind.
Find the mean and variance of Beta
distribution of 1st kind and Beta
distribution of 2nd kind.

Y A 01 IS T G | 22w e {51
T I RO i K61 357 14 o1 2fopei
TN e |
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