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. Let X~Ny (1, %), the 1 WFT f& X~N,(u,2), X &1 sfhefors

characteristic function ¢y(t) of ol ¢y () 2

g (A)  explit'y +=t'5)

) 1
(A)  exp{it'u+-t'xt} ,
PUL “ (B)  exp{it'u —%t).’.'t}

1
B)  exp{it'u —-t'Z't}
( plitu = (C)  exp{it'u —-%t’Zt}

1
C exp{it'pu — - t'Et}
©) PlitH = (D)  exp{t'u —-—;-t’Et}

(D)  exp{t'u— % 't}

2. Let X~Np(0.,X), then the 2. HWMI X~N,(0_%), @ X & wadl

cumulate  generating  function b e K, (t) BT -
K,(t) of X is: (A) it’Zt
1
~t'It
) 2t (B) t'st
(B) t'Zt © t3
© = (D) ezt
(D) itl‘t"

3, If X~Np(u,X%), then 2=cx+d, 3. e X~Np(u,Z) A A 2=cx+d _

where ¢ is a ¢ X p matrix of rank el cUd q Xp JATYE e aife
g <panddisagqX1 vector, is g<p U@ dT® gx1 &R g @
distributed as : §e BT -

(A)  Ny(c'n cxc) (A)  Ny(c'u,cZc")
(B)  Ny(c'n+d,cxic") B)  Ny(c' + d, cEc")
(C)  Ng(ep+d,cEc") (C)  Ny(cu +d,cic’)
(D) Ng(eu+d,c'Zc) (D) Ny(cu +d,c'Ec)
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The estimate of B in the

regression equation y =gq +
B X + e by the method of least
squares is :

(A)  Biased

(B)  Unbiased

(C)  Consistent

(D)  Efficient

In the regression line y = B, +
B1X, By is the :

(A)  Slope of the line

(B)  Intercept of the line

(C) Both (A) and (B)

(D)  Neither (A) nor (B)

A iy grr gfore e
y=a+BX+e ¥ B & 3dber e

(A)  gearegot
(B) frme
(C)
(D) T

U Xy = By + BoX, H By & :
(A) @1 @l e

(B) & I JREH

(© 3 (A) 7 (B)

(D) A (A) T & (B)

AT dde A g 9w 3o

6. The Maximum Likelihood
estimate of B in a simple IR STy = @+ fx+e ¥ B
regressiop model ¥ = a + fx+€ B AP & -
is : A P
(A)  Unbiased ®) T
(B)  Efficient '
(C)  Consistent (©). wm
(D)  All the above (D) SR Tl
7. The lines of regression intersect gl Yan e ﬁ@ W yfo®e
at the point : Hdr &
@ ®n (") &)
B) &) (B) (%)
© (00 © (©0)
D) (11) D) (1,1)
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§. If p=0 the lines of regression 8. R p = 0 WA @I =T Y& ¢ -
are : (A) TF A
(A)  Coincident B) TR
B Parallel _
((C; Perpendicular  to each © W—W. v de
i (D) SR H q DS el
(D)  None of the above
9 Most of the nonparametric 9.  3fdr@ir IR yrEierd A |9 @
mecthods utilize measurcments 3ITAT Rl £
on: o (A) SR e
A Interval scale
EB; Ratio scale (B) T i
(C)  Ordinal scale © i JAT
(D)  Nominal scale (D) A R
10. Nonparametric —methods are  10. R rafors fafddt e w omRa &
based on : (A) T RO
(A)  Mild assumptions (B) R RO
(B)  Stringent assumptions ©) B aRom T
(C)  No assumptions : _
(D)  None of the above ©) SRR ¥ DI T
11. Relation efficiency in 11, IR yafad el § ane <o &
nonparametric tests is the ratio 3T g
o (A) T @ vl
(A)  Power of two tests (B) 2 Thert B STER
(B)  Size of two tests ,
(C)  Size of the samples (©) T 7 R
(D)  All of the above (D) SR T
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12.  Kolmogorov-Smirnov test is 2. @RG-RmET 9e0 R

based on the theorem given by : Ty W) IR B
(A)  N.V.Smirnov (A) o fo R
(B)  A.N. Kolmogorov B)  To To BN
(C)  Kolmogorov - Smirnov
(D)  Glivenko - Cantelli © B
(D) fadd—dbed
13. Kolmogorov — Smirnov test is a : 13.  PIARRIG—RAAG Ter & -
(A)  One left-sided test (A) TP a1 aRBl Ga&0
(B)  One right-sided test (B) TP T &I Q'ﬁHUI
(C)  Two-sided test © 3 e e
(D)  All the above T
14.  Ordinary sign test utilizes : 4. RV forg W&o & IGINT Fear &
| (A)  Poisson distribution (A)  UEET §eq
(B)  Binomial distribution B) fiue de
©) Bo'th (A) and (B) ©  2F (A) T ®)
(D)  Neither (A) nor (B) O A A) R ®)
I5. Ordinary sign test considers the  15. WHRY frg q&v, HIufe miys
difference of observed values T W S T AE D AR W@ R
from the hypothetical median AT 2
value of in terms of : (A) 9 fre
(A)  Signs only B) et aRT
(B)  Magnitude onl v
(C)  Signand magn)iltudc both © firg iR ofemr <
(D)  None of the above (D) I 9 aﬁg e
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" 16. Wilcoxon's signed-rank test 16. fdchregd B RE-¥E o9Evr iR
considers the differences (X; — Mg) ® fraR Fxar 2
(X; — My) by way of : (.A) e fre
(A)  Signs 'Ol]]y ®) @9 N
(B)  Magnitudes only © fe o R B
(C) Signs and magnitudes
both (D) SR

(D)  All the above

17. If there are 10 symbols of two 17. IR < 9BR & 10 v g =
types, equal in number, the & G g, d @ Ifedd
maximum possibie number of TG GET
runs is : A) 8
A) 8 (B) 9
® 9 © 10
© 10 (D)  IRE § A P T
(D)  None of the above

18. If there are 10 symbols of two  18. af q UbR @ 10 we g, ol
types, equal in number, the d@ 99 &, dl [ @) RATH
minimum possible number of TR ¥
runs is : Aa) 5
(A) 3 B) 3
B) 3 © 1
© (D) SR A J P LN
(D)  None of the above
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qeT 6 X~Np(u,Z) @ y =cX @I

19. Let X~Np(u,Z) then y =cX is 19.
distributed as : ged B
(A)  Np(cp,cZc’);  provided (A)  Np(cu, cZc):; fear 8 lc| #0
[ ERY (B)  Np(cu,¢'Zc); fadl gle] #0
(B)  Np(cu,c'Ec);  provided ©  No(c'i CEC); e
lc| # 0
, : _ lc] #0
(C)  Np(c'u,cEc"); provided 0 No(ese, 30 R
lc] =0
(D)  Np(cuc,c'Ec); provided el =0
lc] #0
20.  Let X~Np( ) then the moment  20. HM QY X~Np(w,E) df 30l
generating function My (t) is : T E Bl My (t) BHTT :
(A)  exp(t'u+ itIZt) (A)  exp(t'u+ it’Zt)
(B)  exp(ut’ +‘% t'Zt) (B) exp(ut' + % t'Zt)
(C)  exp(t'n+;1Et) (©)  exp(t'n +3tIt)
(D)  exp(t'np-— %t'Zt) (D) exp(t'u— i t'Zt)
21.  Let y = XB+€ be the multiple  21. AT fos y=Xp+€Td g Rap
regression model the Hat matrix AR feet € @) o (?‘c’) SagE
H is defined as : H R R o & -
(A X'(X'X)"x (A) X'(X'X)_IX
B) XX'X)"x B)  X(X'X)1x
) XX'x)-x’ © XXXy
(D) X'(X'X)"x D) X' (X'X)1x’
1662 STAT 301 Page 8




22. A p-variate random vector X 22, U@ p-=WX W qTeR X; A

with mean vector u and

dispersion  matrix X follows

multivariate normal distribution

if its p.d.fis :

A )= (z—n?,‘;m exp(—3(x -
WZ (x — )"}

(B) [0 =y expl=3(x ~
W'z x ~ W)

(©)  f0) = exp(—3(x -

)T x — m)}

D) [ = exp{—> (x -

W (x— W'}

qqeR pu T4 TEROT ARE L A, R

TR §ed BN ATERV W AR

ZHaE! Widdr 87 Berd p.d.f 2 :

(A)

(B)

©

(D)

fx) =

- ex (—1( -
amy gl CPC 2%

WE M x—p)'}

1 1
f&) = e exp{—;(x

w)'Z7(x — W)}

I —lix—
&) = ¥m exp{—3(x

1)'271(x — w)}

1 Ly
f&) mexp{ S (x

WE(x— )’}

23. Let y = XB+€ be the multiple  23. HMI 5 y = Xp+€ W@ TgIe WP
linear regression model with s e e ~N(0.,0%]) &
€ ~N(0.,02I) then the varﬁanée TR A B T TR var (B) 3.
of/?, say var (ﬁ) is : (A) (XX")"1g?
A)  (XX')1g? B) (X'X)"1X'g?
® &x)7X'o? ©) X(X'X)"X'g?
© XX'X)'x'o? ©  KX) ie?
@) X'X)"o?
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24, Let y =XB+€ be the multiple 24. # ohfC 5 ot AAdA @
regression model under usual g y=Xp+e TP  9gUQ
assumption the least square TR fedt & ar g1 LA Rl
estimator f3 of B is: 1 3,

W @n0xy A X'XXy
D7y © XKy
@)  (X'X)ly'x O 0-lyX

25, Letyi=p+fx+e:(=12u.n). 25 WAT f& v =p+px+e;l=
The least square estimate of §, 12,..n) ARG Gddl H B, @
under usual notation is : ST a1t adper &

B) fo=7+pix B fy=y4pi%
©  fo=i-hy © Po=%-hy
(D) BO = —Blf (D) BO — _'ﬁlx-

26. Let y=ﬁ0+ﬁ1x+E be thc 26- HHT % y=B0+B1x+EW W
simple linear regression model Rad T frest wafom Al
under usual assumptions the & aiqa & Bl BT RR &
variance of £ is : A) o2

o2 ( 0, 0c—%)2
(A) Zﬂn(xi_f)z e 2o
: (B) X —x)
1 -
(B) % gl(xi - x)z . R (x=%)2
” (©) =
Z‘nn(x X
(C) O'lz D ﬂ‘].
B ( ) Zlnn(xi—’?)z
(D) L (xi=%)?
1662
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27. Ify = XB+€isalinear modelof  27. AR y=xp+e T T aren s
full rank with € ~N (0., ?I) the frest e ~N(O_,021) & WY 2|
maximum likelihood estimator of o2 FT TEaH ST aTme R
g?is: 3 A/ .

@A) sy —xB) v —=xB) = E(y_xﬂi),(y_xﬁ}
® - xh) ® b o=h)
© - - xB) S G
@ (y—-xB)xy ®) y=xh)xy

28. Which one of the following 28. fi=fafad Arawl # feasl &wd
assumption 1S not required to Wads gasEu e & ymdl @
obtain the least square estimates <A T aFaE B T T B
of the parameters of simple fro oA R oy =g+t
linear regression model, = B, + poxte?
fix+€?

(A) E~N(0.0?I) (g) 2;21\)’ (.(.LOGZI)
B e 5 =0 EC; v(Z) ; O';I
) v(E) =0

(D)  Is non-random (D) m €

29. Let S,(x) be the ecmpirical 29. HAFT f& S, (x), Xaqy <Xp <<
distribution function based on Xy, offe s W smfg
order statistic X(;) < X(z) <+ < ARG de B B, Pyt §
X(ny, which of the following A B T TR
statement is incorrect ? A 0<S,(x)<1
Egi . p i”,(") = (B)  Su() Rz &

n(x) is non-decreasing ,
(C)  Sp,(x) is not a random (€)  Sa(x) T WD R W &
variable (D) Sp(x)=05x< X(1)$ fere
(D) Sp(x) =0 forx < X(y)
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30. % 7@ 9gIE SRS W X T

30. If the covariance between the
components of X of a zﬁaﬁaﬂgmﬂﬂﬁéaﬂgﬁ%ﬁ
multivariate normal variate is 2P
zero, then 1t 1s implied that : (A) D wd3 2
(A) The components are ®) qere §ed qgue T Gkl
independent 5
(B) The conditional : )
distribution is © T B P T T
multivariate normal Yy 9 faaRd 8 ¢
(C) Linear combinations of (D) SR T
components are normally
distributed
(D)  All the above
31. If in the bivariate normal 31. IR W X AR Y I fgER AWM ¥
distribution of the variable X and Fp=07a:
s Dititen s (A) X R Y @1 WG pdf, X
(A) The joint pdf of X and Y 3ﬁ?Y$pdfﬂﬂW'§
is the product of the B X aRY @ '\‘:Rjﬂﬁ odf -
individual pdf of X and Y
(B)  The joint pdf of X and Y CEXRY F pdf @
is the average of the pdf (©). EIR pdf FA B Wl &
of Xand Y D) SWE F J B T
(C)  The joint pdf vanishes
(D)  None of the above
32. If all the p-variables are 32. A W pw wWay ¥ oa yww
independent, then the variance — VTEERYT S BT -
covariance matrix will be :
(A) A unit matrix E:; :: g ﬁ
(B) A diagonal matrix
(C) A null matrix © T 3 e
(D)  An inverse matrix D) T FhH g
1662 STAT 301
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33, IfX and Y are two variates, there 33, I X IR Y T W & a1 af@dan 4
can be at most : 8 & ©
(A)  One regression line (A) TP g
(B)  Two regression lines (B) & W @

(C)  Three regression lines ©) & R Y
(D) An infinite number of (D) R Yl B o e
regression lines

3. Letxgy <xg < <Xybethe 34 7N f& T& W ded  EeM
statistic based on a sample Flofsmar  mRiad  ofcd e
X, X2, e, Xp drawn from a (pdf) fe)@ form yfereet
continuous distribution function X1, Xgy ey Xp W RIBIIRG| X <
F(x) with probability density Xy < < Xy TP % yfoess
function (pdf) f(x). The pdf of 81 x(y) BT TG & B (pdf)
X(1) 18 : 3
(A f(xqw) A flxm)
® [1-Fea]™ ® [1-Few]™
© 1= Fe)]" few) ©  nft = Faa)]" ™ fxe)
(D)  None of these (D) T QPR &

35. Let xq,X3,..,X, be a random 35. ¥FI f& & [qaq §cA Bl F(x)
sample from a continuous fger ufear oc@ ®o (pdf)
distribution function F(x) with fO)R form ™ ¢ w RIHEIL
probability density function (pdf) ufrest X1, Xy, . x,{?l X1, Xp, ... X
f(x). Define x(;y < xz) <+ < R IURd & AP gRes
Xn as order statistic based on Xy < Xy < - < x, TRARE ¥
X1, Xz, v Xy The pdf of x(y; is : X(ny T pdf & :

A a1 = Fee)]™ frem) A) 1 - Feg)]™ fren)
(B)  n[1—F(xm)] (B)  n[1—F(xpy]
©  n[FEm]" | ©  n[Fe)]"
(D) n[F (x(n))]n_lf (X)) (D) .n[F (x(n))]n_1 f(xmy)
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ma@;m—qﬁ’mﬁiﬁrﬁmﬁdﬁ

36. Cumulative distribution function 36
of a largest order statistic s : S
@ F (A F(x)
B  [FEI" B [FOO"!
©  [F)I" ©) [F('x)]n
D) [F)I™ D) [Fa)™
37. A sequence of symbols shows 37, i@l &1 ve @9 dgfEEAl B B
lacks of randomness if there are : L 1Y
(A)  Too many runs e
(B)  Too few runs
~ (B) 984 &¥ XA
(C)  Both (A) and (B) .
(D)  Neither (A) nor (B) (© = (A) 7T (B)
(D) AT (B)
38.  Mann-Whitney test statistic U 38.  AF-feeh wlem ufiesi U 3w qeg
depends on the fact that : W PR Far &
(A) How many times Y'’s @ R AR Y X
precede X’s
(B) How many times X’s ®) R X, v e g
ecels Vs €©)  (A)3IR (B) =i
(C)  Both (A) and (B) (D) (A) 3R (B) IFF gt
(D)  None of (A) and (B)
1662 —
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39. If n, and n, in Mann-Whitney 39.  ufe we-feeh geor ¥ n, 3R n,
test are large, the variable U is a3 g A WU B oarg B qreT
distributed with mean : faaRa far Smar @

(a) T (A) "
B) Mo B) =
© mm € ==

D) nyn, D) e

40.  If n, and n, are large in Mann-  40. IR n, dRn, AF-fE wNao §
Whitney test, the variable U is S & A W U B = oo & 9
distributed with variance equal Rafa frar o & -

o (A)  nyny(ny +ny, +1)/12
(A) nn(ny, +n, +1)/12 ®B) _n1nz(n1 +n,—1)/12
(B) minz(n + 1z — 1)/12 ©) mny(ny +ny)/12

€ mama(ng +m2)/12 D) mymy(nyn, + 1)/12
(D) nyny(nyn, + 1)/12

41. Kruskal-Wallis analysis of data  41. gR&a—aiford ST &1 ATINT haa

is meant for : " forw @ -
(A)  One-way élassification (A)  Ud TRGT JpRor
(B) Two-way classification (B) T TRGT TRy
(C)  Non-classified data (€)  R-iiepa st
(D)  None of the above (D) IRIFd § Qe 78
1662 STAT 301. Page - 15



T Wb @ e X @ A TR D

42. Formula for rank correlation 42.
between two sets of ranks with & Yo geviay &1 Y g
usual notation’s is : " - 6Ld?
(A) __eza? (A) n(n*-1)
2= Id
nen (B) 1- n(ftz—l)
B 1 — 8
( ) n(n2_1) C 1 _ 65d?
, 6Zd? © n(n-1)
© 17 (D) SuRIE
(D)  All the above
43. When there are only two 43. U9 2 fdddi gl dadl a1 fafire &
individuals ranked by two Yo Rur o ¥ o Yo weded p @
judges, then the possible values e A
of rank correlation p are : A 0
Ay 0
&) B) -131+1
(B) -lor+l
© 13m0
(C) 1lor0
D) 03k
(D) Oandl D) 1
44. If p = 0 means that : 44. I p =0, THH 79 L f
(A) No rank correlation A) [ TR 3 ¥ B 9 B
between the ranks of two i
RSEACRI
sets
(B)  The ranks of two sets are (B) A IR &1 Vo wy @
independent (C)  6Zd? =n(n? - )
(C) 6zd®=n(n*-1) D) TR T
(D)  All the above
1662 STAT 301
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]

45.

If p = 1 means that : 45.

(A) The ranks awarded by
two judges are same

(B)  There is perfect
association between the
ranks awarded by two
judges

(C) Al difference (di's) are
zero

(D)  All the above

H‘ﬁp=1,'€ﬁ$ﬂﬁﬂﬁﬂﬁ%ﬁ?:

(A)

(B)

©)
(D)

T A g’ WeH @ T
& w2

QA et gr R ™ Y6 B
419 gt ey 2

i IR (di's) I3 &
SRIFT T

46. Kolmogorov-Smirnov testis a: 46. BITANRIT—RARANG & 7 -
(A)  One sample test A) U@ ufaes geror
(B)  Two sample test ®) A frast gl
(C)  Either one or two sample © @ e e e
. © 7w ek T E A s
(D) Neither one nor two
sample test | L
47. Non-parametric test used for 47. u@%aw BT W B fom smmefers
testing the randomness is : T &
(A)  Signtest (A) fr e
(B) Runtest (B) e ey
(C) Mann-Whitney V-test (CS - iF-aed V-ude
(D)  Chi-Square test (D) FE—a g
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48. Which one of the following is 48.

not non-parametric test ?

Prefafad § P @1 Sl TET

(A)  Median test (A) et Toer
(B)  Run test
(B)  @rs Wl
(C)  Whilcoxon test .
(C)  facpiaa qem
(D)  “t’ -test
(D) “U-gae9
49. Regression coefficient is 49, Ul UTie oy 4 w@da &
independent of : (A) I
(A)  Origin (B) W@
B Scale -
®) (C) o= IR Wa Fl
(C) Both origin and scale
(D) @ P= 3R T & W
(D)  Neither origin nor scale '
50. Exploratory data analysis deals  50. ¥l 3ifdel fAvelvy] & WHR ¢
with : (A)  SHS I %
(A)  Centre of data (B)  aitwel o1 derg
B Spread of data <
® o (©  diwE @ e
(C) Displaying the data _
(D) SWE Wi
(D)  All the above v
* sk ok ok K
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