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Let there be p levels of factor A and g levels of factor B in a two way ANOVA with m
chessrvations per cell, Answer questions 1 and 2 using this information.

I.

L

Lea

The degrees of frecdom asanciated with emror are:

A ip-13g-1) B} mpqg-1 C) {m-1¥p-13g-1) 0 pgim-1}

The deprees of freedom associated with interaction AR wre:

A mipxg-| Bt {p-LHg-10 ) paim-1] D dm-1p-10yg-1 )
A 2" factarial exporiment is carried mut in rreplications, The crrer degrees of feeedom ans:
A) (-1Hn-1} B} -2 C) (=132"1) By /2%-1)

Let S be the mean squarc crror associated with @ Latin Square Design (LD} of
erder . The standard error associated with an elementary treatment conleast is:

A) (m-118: B) Spimy = C1 - SefZim) D fi2imise’)

Lot X, ps.. =Xy be the order statistics coresponding & random sample of sice o trom 4
standard exponentinl distribution. Define Y = {n-i+1) { Xy X = 1, .., n Yl with
ey =0, The randem vaekables Yq, .., Yy  are independent with commuon standard
cxpenential disicibution. Use this information Le answer questions 5, 6, 7, 8 9.

3;

= |

A,

A

X g can be writion s

AR = g T A ) By Xy, = 38 dn—i-1)
tal i
€) X Yid'loer-1) ¥ Both A and B

I'hes value of EiX; ) is:
Lin=1-1} Iy EI dm~—i—=1) € E-;u —F i) I {n-r-1}
I i=l
The value of Yar X ) 15
E]."I_rr—i—l:l B in-i-1) <) Z-:l."{rr--j - 1

The value of B30, — X is

A, IE::[..-{::—;_]} I ‘i'll”[n_ -y o 13 1) - Tn-2)

Lot Xy .. = Xy be the order statistics cemresponding o a random sample of gife n
from a contingeus distribulion with cdf Fix) and pdf fix}. The pdfof X ;. =

Al R ) n[Fix™! Cy nlFx) B ) Bix)

Let AX — 0 be the system of m homogeneaus linear equations, where A 7% mxn
mamic. X is nxl vector and O is mx | zero vegror, Lel o= m. hen a nontrivial

solution:

A} Does ot exisl B} Always eaists
1 May or may ool exist [} Exists il pe=m.



11. The matrix
2 =1 0
-1 2 -]
0. =] &
is:
A) Positive semi-definite B Mepative semi-definile
Y Positive Definite 13} Megative Definite,
12, For the matrix A with A'jts transpose, the transformation Y=AX is orthoganal if:
A) A=Al By AA'= 0 zero matrix)
C) AA' =T identity matrix) Dy AXA'=Y
3. The inverse of a positive definite matrix is
M) Positive definite B) Megative delinite
1 Positive semidefinite 3} Ivegative semidefinire
14 Let ¥y, ...Y, be independent random variables such that BOY) = g, Var(Y,) = a, i
1, ... 0. Let tn{A) be the trace of matrix A, Y = (Yo ... Yo)and p' - UL PR T
Then FE{Y'AY) is:
Al A B) oir(A) ) p'Ap 1) o A+ AR
Let Y. oo Y be independent normal rendom variables such thet BEUY; = woand Ver (Y0 =

el =1 v 1. Define the Quadratic form Y'M Y, where ¥Y' = (Y, .. Yob |.Ll 4T e 1 |
and M =M°, With this [nformation answer guestions 15, 16 and 17,

15
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The distribution of this guadratic form is:

A Central Chi-sgquare B Non Central Chi square

Cy Central F D) Mon central ©

The deprees of freedom oF the distribution of this guadratic Torm are:

Aln-l H) n-2 Y ey D M) — (-2}

The nonscentrality parameter of the distribution of (Y'Y )a is:

A) piMu W) (pMuie® C) 0 1) (M) = (uMuve”

Let Ty (X1, ..., Xq) b an unbiased estimator of parameter 0 (scalar) hased on u
random sample X, ..., X, of size n. Let I{0) be the fisher infonnation of the sample
and fx;, ...x%.00) be the joint density of X, ..., Ko If vanance of T, 30, . K
attains lpwer bound then partis] dervative of joint density with respect to O is cqual
L

A 1{0) B (Taf{Xn oouie) )

C) LOYTa (X1, 10 Xe) H) D) [(To (K11 -oes Xa) -5

Lt Xi, ...Xs be a random sample from a continuous distribution with median 8. Define

¥, =

1 if X8 and zero otherwise. Let Y = ¥ + ...+ Y4 Answer questions 19, 20 and 21

hesed on this information:

(Z)



21.

F3

Pich

&h

P

P(Y = I)isequal 1o

A) By 532 C) 1132 D) %
Y =2 s -uuuuj fa1

AY13/ 16 B) 516 e T 3 116
The meuan and varance of Y respectively ane!

AY 25 amd A B) 2.5 and[72 C) Yoml2.5 Dy [0vd4, 5/

Let A be the limit sup of sequence of events (A} IF Z P41, then the value of
=l

PlA]15:

Al By @ Cr=l ) g Er

For the sequence of random variables { X}, define n&.~ E A, . Define the sequence
fa]

(7,3, where Z,= 8T A1+8°).The sequence {Xa! satistics the wesk law of large

numbers if and only it

AV E,=Dasn-— = B} Ap— Tasn— =

CEEs=Dasn — ™ ) By )— lasin-» ™

For any positive £, the sequence of estimator T,= T, (X, o Xp) i5 consistent for the
parameter 81

A)E(T;) — 8 B P 8) =
CyPAT, ~dl=ef—1lasn—= By MIT—9>¢ |— W as n— o

Let Fix) and fix) be the edf and pdf, respectively, of a continuous random variable X
with support B, 1f this support is truncated 1o the left at d then the pdl associated with
this truncated support is:

Al fix) Fid) B) fix)/ {1-Fid)}  C) BxF(dy D) fix) §1-Fid)

Let Fix) be the cdi of a continuous random variable. Define a new random variable as
Y =F(X}, where the support of Y is Ry = [I, || The cdfof ¥, say Giw) with v =Ry,
i3 equal to:

ALF) B} Fix) C) FG i) D} ¥
Let Uy, ..., U, be a random sample feom uniform distribution over the interval (0, 1).

Define the random variable ¥, “i"ZU.w i=1, ... n The mndom variables ¥,
=1

B - ¢
A} Dependent By Independent
C) Undefined 2} Linearly dependent

()
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e randomized test 15 used when the distaabotion of test statistics is:
A} Continupus B) Idepenerate C) Rectangular DY Discrete,

Let the distribution of random vector X be multivariate normal with mean vectar
and non-singular dispersion m.atri:v.'.z . The distriburion of the linear combination
X is:

A Che sgquarc B Linivariate Mormal

) Degenerate 0y Muoltivariale normal

Tet -3, 0 & -1, & -8, -5, -3, 4 be the realization of & random sample from unitorm
distributivm over the interval [ -8, 8], The maximuwn likelitood estimate, based on the
abservetions, §5;

A 10 By -10 ) 9.5 Dy 9

Let Xy, ... X, be a random sample trom a continucus distribution with cdf Fix) . For
fixed %y, lot p =Fix,), The degree of the kernel ussociated with the U-statistic which
i5 an estimator of p s

AL BY 2 Cyon B neld
L -sratistic as an estimatar s ;

A Uinbiased B} Consisten

) Biased I3} Consistent and unlbiased

The Wilk's A criteria in a muhi-sample problem, is based cn:

A) Likelihood function B) Sofficient Statistics
() Efficient estrnalons 3y SPRT

Two stage sampling s a compromise benween:

A Stratified and Systemalic B}y Cluster and pps
'} Stratified and cluster [ Stratified and simple randuom

Ratio estimator is preferred when the ling of regression of variable of interest (Y} on
the auxiliary vanahle (X) passes through:

A} Crigin B { Mcan of X, Mean of ¥)

By A painton positive X-axis D} A point on positive Y-axis

The distribution of the tost statistic used to test the significance of a multiple linear
regression model is:

Al sbadent’s o B} Chi sguare
) F [} Standard Naormual

A sample of 4 items is selected from s ot contuining 4 bad and & geod items u_:iiug
simple random sampling with replacement. The probability that the sample contains 3
good and | bad items is:

A) 864 Bi 1456 C} 821 D) 5184

4



8. A boltle contains 3 under weight, 4 somal weight and 3 over weight tablets, A
person selects a sample of 3 fablets from the bottle using simple random sempling
witheut replacement. The probahility of having each type of mblet in the sample is:

Al 247329 B) 144/329 G 27 oy 3o

3%, Probabilitv is 4 that an indosteial worker is a sineker. The probahility §s 2 that an
industrial worker is smaker and suffers from respiracory problem, The probability thal
an industrial worker suflers from respiratory problem il be smokes 15

Al By W L) e iy b

40 The value of & for which the function flxy) = kixey), Oox< 1, -x=v<x and rer
otherwise is o joinl density funclion is |

A B % C) % 1) 1/8

41 The joint pdfl fx.y) of a two dimensional random variable (XY is uniform over the
repion B {{{xyk vy v =t Bexa], 0=yl ), Then for (.v) in R, the value of Gy
15

Ay 2 B 6 C) W6 By ‘%
42 The joint pdf of (XY I ) = 2 10, =0, x+v<1 and cero otherwise. PEX-Y=243] is
Ay 112 L) £ 40 Dy 3%

41 The value of constunt ¢ lor which the function fx,y) = oxy, O=a=l, byl Xty< 1
and wero olherwse 15

AV 12 Hy 24 1 Dy 4

44, The number of orthoporal Latin  Sguare Designs (LSD) associated with an LSD of
order v 15
Ay ¥* B wviv-1) Y.l oy wv-1)i2

45, Letfixh=xand u(x) = 1-e™, x=0, Then Jj{x?:l"g{x} & equal

A1 By 0O &) W [y 2

46, Fari=1,2, 3 let the quadratic forms X'A;X follow chi square distribution such that
XA X =X'AX + XA Then

Al A =t AzAg) B} (A= Minl tr{Atr(Ay))
C) ot (A) = Max( ie{Aq) oAz} I (A= tefAz) = Az

47, In a twa phase simplex methad, the second phase is used to find the solution which i,
A Basic feasible Hi Optimum
C) Optimum busic Teasible Dy Teasible

{5



48, Let there exist & hounded optimwn solulion te a linear programming problem
feasible solution exits o the:

Al Primal B) Dual
C) Dual of dual [M Beth primal and dual

A4, If maximum likelihood estimator exists MLE exisis then it is o function of?

A) Unbiased estimator B} Sullicieal Slesiie
L) Daslicrs I Sample moements

A, The Mabanalobe: distance astunates the distanos befvwean:

A} Papulation Mean Vectors B Whishart mutrices
€ Ol soquares 33 Hetelling's T-

(%)

. Then a



