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1. A, B and C roll a die in turn in that order.

Whosoever gets six (6) first wins the
‘game. Their chances of winning the
game are in the ratio

(@ 3:2:1
(b) 4:2:1
© 36:30:25
(@ 1:1:1

. Two cards are drawn successively from
a pack without replacing the first. What
is the probability that both - cards are
spades ?

4
(a) 7
(b) 2
18 i
1
(c) 7
P
(d) e

. The probability that doctor A will diag-
nose a disease X correctly is 0-60.
The probability that a patient will die by
his treatment after correct diagnosis is
0-40 and the probability of death by

wrong diagnosis is 0-70. A patient of

doctor A, who had disease X, died. What
is the probability that his disease was
diagnosed correctly ?

(@) 565
® o
. tC) -1—65
@ %
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4. Consider that a student is taking a
‘multiple-choice objective test having
four alternative choices. A. certain
student either knows the answer with

probability 2 or he guesses with proba-

bility 1. What is the conditional proba-

bility that the student knew the answer
to a question given that he answered it -

‘correctly ?

(a) 1
b —_
DN
1
(c) >
(d E
'3
cLet Xi, Xppooooooonciienrey X, be i,

randox_‘n variables with mean 2 and let N
be a positive and integer valued random
variable with mean 6. If N and X; s are

N .
independent, what is the mean of 2;}‘: ?
. =

@ 3

(b) 6
{c) 12
(d) 36

. Let X be a random variable and let

M(f) = E(e™). Which one of the follow-
ing is not correct ?

(a) M() exists for every random varia-
ble X

(b) M(») ‘uniquely defines the random"- :

variable X
(¢) M(r) completely determines the
distribution of X

dM(t) = E(X)
C)

t=0
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1. A, B 3% C T &9 § & 96T S © |

ST Y 98 B2 (6) T HET § T€ GHA FY

Sitgar, ¥ | 9% Qa Sftay Y grieharg
forer argora & € 7

(@) 3:2:1

(o) 4:2:1

(c) 36:30:25

(@ 1:1:1

. T T T hEEY ¥ qge T @y gfaenfia
By BT & = Faa @i S &1 @At
oot F gFH ¥ e o aferar war 7
4 : |
17
5
18
1
{c} 7
3
Ig‘ 5

. S A & S0 X ¥ ae AR F A
qifderar 0-60 & | @Er fHEm & == 4
IUER ¥ & A9t FY geg o FT grfar
0-40 &, 3R waq fem ¥ §g ew &t

(a)

(b}

T 0-70 2 | ST A ¥ U 9 Y,

et SR X o, 9 & T 1 IFHhT
Y T | fAEr ger ur gEeht wifaear
T & 7

(a) ——

- (c).

4. faam fifsrg & o@ w7 IR et ar

T Tg-famedt FegiTss Riaw & o &
2 | UF FIE o1 a1 a1 IR AT & ot
rfirsrat L &, a1 @ i & ot
m&m%%l%ﬁm@%w%m#@
O3 ST IO At aet fEar &, 9% Sk sEar
o7 ST Oy grideRaT T e ?

(a) 1

(b)

NI N= s

¢ & ofik g &6 N AT 6 FTET T
TR WX qUTTeh HTATHa agfeosd I

. N
AR Nk X TR g A L& AT

|y e ?

{a) 3

(b) 6
(c) 12

(d) 36

. W o X O argeee WX AR A

M) = E(e™)! Frafafaa ¥ & staar @@t

qET© 7 .

(a) M) =% aigfess R X & fu
o= BT 8

(b) M(r) aEfs® =X X &, srfgdE:
fraff@ aar g

(c) M(t), X & e @ quiaar fraffa
FATL |

aM(s) = E(X)

(d) at =0
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7. If (X,.- X,) is absolutely continuous, then

whatis f (v} equal to ?
Y

o0

@ | W £, (% x)dx

— oo

(b) T X fr, x, (09, x)dx

© [ fy sy G, R

— O

[ xfi, 5 (0, y)dx

. A two- dimensional random variable
(X, Y) has a bivariate distribution given

()
32
0,1.2.3and v=0, 1

by P[X=x,Y=y]= for x =

What is the marginal distribution of ¥ ?

i 1 .
(a) Ea E
15 17
by —, —
() 32 32
7 9
(c) T’ 16
(d) 0,1

. Let X and Y be two random variables
such that X = ¥ (@ > 0). Consider the
following statements :

1. Covariance (X, ¥) = o Variance (X).

2. Correlation coefficient between
Xand Yis 1.

P-DTQ-J-TUB - A

_Which of the above statements is/are
correct ?

(a) 1 only -
(b) 2 only

(¢) Both t and 2
{d) Neither | nor 2

- 10. The coefficient of correlation between

the ages of husband and wife at the
time of marriage for a given set of 100
_couples is 0-72. Assume that all these
couples survive to celebrate the silver
jubilee of their marriage. What will be
the coefficient of correlation at that.
point ? -

(a) > 072 but not equal to |
(b) <072

(c) 072

@ 1

11, LetX,, X,,......... ........... X, be arandom

sample of size n from a continuous
population with pdf f(x) and cdf F(x). Let
X,y be the rth order statistic, define
U, = F(X(r)). What is the distribution of
Uu,?

(a) Uniform

(b) Beta

(c) Gamma

(d) None of the above

12. If the characteristic function of a discrete

random variable X is [(%) +(%)efI ] Then
Xis a :

(a) Bernoulli variate

(b) Poisson variate

(c) Normal variate

{(d) Negative binomial variate




7. A (X, X,) frdvee @ &, @ £, ()

*2
e age g 7

©a

(@ | | fox, O x)dx |

— oo

oa

) ] xfyy x, (on X)dx

— g

© 1% fix, (o x)dx

o0

(d [x fx,. Xo (Iy_, )’)ng

—_—

. o fgfow agfes == (%, V) FT a0 ©F
femx s

- (C) T

(d 0,1

. T £ X iR y & 0 agfee w E

X=of (x>0 Fafafem swmi o
. FEIEC (X, Y) = a THO (X) |
2. X ¥R Y F &I godey o 1 ¥

10.

11.

12,

ST Ful ¥ A A a /A A g /8 7
(a) FaA |

(b) Fad 2

(c) 1 32 =T

(d) TAT] IRAE2

100 Trafaal & U a=ad & o ot &
Tug afg oK gt fI oy * S aeEay
U 0-72 B | &ear fife fE et
T ST wEr &Y Sa-Sgdr §9 6
fore Sifaa e € | S8 gUg aeds qOE
T g ? '

(a) >0-72 AfFT 1 &F IO AGT

() <0:72

©) 072

(d) 1

T R (pdf) f(x) T TFUT TS FAA
(cdf) F(x) aTell U daq aafse & e
n &1 U@ angfeos afoad € | /e X,
rar wA-yfaeefsr 2, ufoarwa &g
U= FX)! U, T A FaT & 7

(a) U gHIT

(b) &y

(c) T

(dy I9de 7§ & TW
w%@aﬁaauq%awxﬁarﬁqm

.

T ((3)+(3)e"] & @ x T

(@) w2

(b T A ®

(c) Tam= g
(d) = fgue fa=x &
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13. The mean and variance of a binomial
distribution are 8 and 4 respectively.
What is P(X=1) equal to?

(a) 2—1_2
by 278
(c) 27°
(@ 274

14. What is the mean' of the geometric
distribution, p(x) = (1 — p)*~ ! p, x=1,

2, 3.9

p

(a) p
(O
P

i

(c) >
(d) 1
T g

where g=1-p

15. A fair co_in*is tossed successively and

" . the number of heads is counted. let N
be the number of trials until the total
number of heads is 5.

Consider the following :

35
L P(N=8)= =

2. E(N)=10
Which of the above is/are coirect ?
(a) 1 only
(b) 2 only
(c) Bot'}; 1 and 2
(d) Neither 1 nor 2

P-DTQ-J-TUB - A

16. A person always carries two match
boxes (initially containing n match
sticks). Each time he wants a match
stick, he selects a box at random,
invariably a moment comes when he
finds a box empty. What is the proba-
bility that there are exactly r match
sticks in one box when the other box is
found empty ? '

. .2n—r 1 2’.’."
o ("7)3)
b 2’.‘,} 1 2n—r‘
®) [ 6
2n—-i 1\2n-r
© | n-J(EJ

2n-r+1 (1)2""
@, )z

17. If X and ¥ are independent Poisson vari-
ables with parameters A and u respec-

tively, then consider the following -

statements :
I. X+ Y is also Poisson.

v 2. The conditional distribution of X
given (X +Y) is binomial.

Which of the statements given above
1s/are correct ?

(a) 1 only
(b) 2 only
{c) Both 1 and 2 L

(d) Neither 1 nor 2




13. U foug @A %1 A H{RK GO0 FAW

.14,

(@)

C(©

@

18,

g 4 &) PX=1) frasr SR 8 7
(a) 2—]2 '
(b) 278

ey 278

@ 274

Tﬁ'ﬂ'(ii?-‘-r, p(x)=(l‘—p)"“]p, x=1,
2,3 FTAEAFTR ?

-1

(b)

w be

|-

Q=

' --'.-‘Gl'ﬁqzl—p
- ok o () o it wer fie s )

- wrAT foR N 39 sfSroary &Y et 91 a6

o Y e 5 T A B

ffafas w fer fifg .
1.P(N=8)=.%%

2. ENy=10- S
Sfe ¥ ¥ P AT/ T ¥/ ?

. (@) AT 1
.. (b). FET 2
L4 ,
C(c) - 1 SR 2

o (d) FaAN1 SARAE 2

16. TF SR g (qE & p Al S Al

FTelt) & e & s e Fear 2|

W aR W& s g8 uw Avtem Y dield

17.

aTfew, ag ua fes=it &1 sg9 agsear
FaT &, FruEed: us T v sar §
St a8 feast i arelt am € | s e
¥ qeae: r ATrE Sy dferT 8 Y, S=fE
TE0 Tealt @t ey, srfiEar e 7

2n—r 1 2n—r
(a) " )(5)

. . 2.'1 1 2n-r
o (7)G)

(2,1_1] 1)2}:—r
(c) o (2 .

' 2n—r+1\ /12"
o (777G

gfe x offT ¥ S gr=al A K 4 F 9
@ Etar =% €, oy Feafafa s |
ﬁ?ﬂ'{?ﬁﬁq:

1. X+ Y ot @il 21

2 (X+ ) Rugu @ o X # aufisy

s fgug §1
atr{?ﬁa:aa‘fﬁf?raﬁ:rm/@rﬁﬁ%/%?
() Fae 1 .

‘(b) A 2

(c) 132 AT
(d) Far] ARAE2
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18. Let (X, Y) have trinomial T(n: P Py)

distribution, then what is E[Y]X = x|
equal to ?

@ BoXp

(1-p2)

(b) (n—-x)p2

(I_P])

- Let P(X, =1)= P(X, =0)=1 and X,s

be independent. Then the distribution of
Z=3(x,27") is

(a) Binomial

(b) Uniform

(¢} Poisson

(d) Normal

. Let X be a random variable with distri-
bution function

Flx)=1-e"*, x=20
=0, ‘otherwise

Then 1—e™" has distribution
(a) triangular over [0, 2]
uniform over [0, 2]

(¢) uniform over [0, 1]

(d) triangﬁlar over .[0, 1]

P-DTQ-J-TUB - A

- 21, If the joint dlsmbunon of random vari-

ables X and Y i is blvarlate normal with
parameters (0, O, 1, 1, p), then the
variables (X + ¥) and (X -Y) are

(a) correlated with P :%

{b) independently distributed

(c) negatively coirelated

. (d) perfectly correlated

. The moment generating function of

Gamma distribution about origin (where-

- A>0is 4 parameter of Gamma distribu-

tion) is given by

@ (07 i<l

® (1-0%, |1 <1
(c) (1-5)_"%, |f.|<1

@ (+7*, l1]>1

. Let X bé distributed with pdf

flx)=1if 0<x <1
) = (), otherwise

What 1s the Io;wer bound of

rlx -2y} -

(a)




"18. AElE (X, Y) & @& B T(n; py, py)

19.

20.

deT g, @ E[¥]X = x] s sRex @ 7

@ =P
(1-p2)

. AP2
(1-m)
ae B P(X, = 1)= P(X, =0)=} K

X,s @aA &€ | a Z-—-):(an‘".) &1 qeT

T % X uw awfees 9 @ fSaer Je
w

F(x}=1-¢7%,x=0
=0, AT

glar 1—e‘-*‘$raiz:ram%?

(a) [0, 2] W Prsia

(b) [0, 2] R UHTHTT

(c) [0, 1] R A
(@ [o, 1] W B

21.

22.

afg argfoas = X o ¥ &7 945 e
qradt (0, 0, 1, 1, p) ¥ ara fGa gqmrd
AR+ NI EA-nTIL?

(a) pz%%wméﬁﬁ

(b) FETErCAT i |

(c) Wm@rﬁm

(d) ufpla: seaafa |

AT Sz o qA-fereg & g sl s

FAT T ST ¥ (el 4> 0 AT T T
Q'Fﬁf‘%)

@ Qe <

23.

(c)

® (-0, Jif<1

FOREDRRIES!

@ () |i]>1
wT foF X Tfashar g9 e pdf

Flx)=1 2R 0<x<]

=0, AT
s a1 P -2 )} =
fr afEr @ 7

B|w

(a)

(b)

Golw =

0o | —

(d)

. A - P-DTQ-J-TUB




24,

| (©)

25.

26.

If X has binomtial B(IS, -:1,,-) distribution,

then what is the Chebyshev’s lower
bound for P[1< X <11]?

4
(a) 55
. 16
b —_—
(b) >5
?:l

25
(d). Ca
25

In an investigation, information about
the population of India in 2007 is
required. Then which one of the

foliowing is the appropriate method of
obtaining it 7 .

(a)
{b)

Collecting the dadta afresh

Using only the secondary data as
such

(c)

Using the secondary data and
applying extrapolation/regression

(d) Using the secondary data and

applying intrapolation

What happens to the standard deviation
when one increases the frequencies in
the two tails of a distribution 7

(a)
(b)
(c)
(d)

Standard deviation dedreases
Standard deviation is not affected
Standard deviation increases

Standard deviation is not affected
as long as the increases are bal-
anced on each side of the mean

P:DTQ-J-TUB - A

10

27.

28.

29.

Suppose x and y are two positive obser-
vations with x > y. Let m, g and & denote
the arithmetic mean, geometric mean
and harmonic mean of the two obser-
vations respectively. Now consider the
following relations :

i. g2=mh

2.'x=m+Jm(T—-—h)
3. y=m—Jm(m—-h)

Which of the above are correct ?

(a) 1 and 2 only
(b) ! and 3 only

-(c) 2 and 3 only

(d) 1,2 and 3

Which one of the following- is the
weighted arithmetic mean of the reci-
procal of the first 11 positive integers
(the weights being the rcspectwe inte-
gers) ? : '

{(a) 6
). 1
-
© <
@ -

Given three sets of data D,={5,8, 12},
Dy={-1, 2,6}, Dy={1.0, 2.5, 4.5} Let

‘G, 03 and ¢ 3 be the standard deviations

of the data sets Dy, D, and D3 respec-
tively,

Which one of the following is correct ?

(8 oy=0,=04

(b) o,>0,>04 .
g

(c) 0O 02’03-7 !

B a ‘

(d) c.=—2%-cn o3




24. 3R x =1 = faw B(18, 1) sz &, @

25.

26.

P[1 < X < 11] F1 IS1w1t® fAeavices @0

% ?
4
(a) >

16
b —_
(b T
21

© 23

24

@ 25

& AN § 2007 § TR & AT &
IR F JIERY =ATMEY | AT FHHT ITH FA

¥ o fretafea § & St o Suge

fafa 27?7
(a) ¢ R & g7 9w FE7

(b) et Ttvy eriensT T S & S & 9@
AT

(c) TIT TSl &1 O FAT oK
AT/ TR0 T AIART AT

(@ o siwSt wogERr @A sk

AT T SgEanT ST

& o s & ST qeot § anERa
FJe € A fEeqT S ™y e e ?

. (a) WA oo gear & .

(b) WS e s A gar &

(c) A& FFad dgarg ,
() 7 fFrEed a9 a9t gar @
mm%aﬁraﬁta@ﬂf{ﬁm
IS T@T AT

27.'mma‘$r§m%xaﬁty,x>y€rwm

28.

29.

ﬁm%lm%m.gaﬁ‘{h#ﬁiaﬁ%
FAW: GHIGX WA, UG ATEd @
TS A ¥ | e Fafafaa a9 |
ﬁ?ﬂ'iﬁﬁ";’: :

1. gzzmh

2. x=m+.,/m(m—h)
3. y=m—Jm(m—h)
It # ¥ F4 wel € 7
(a) Faer 1 R 2
(b) a1 AT 3
(c) &aF 2 R 3
(d 1,233

frafafaa & @ a1 T, T™H 11
gTeHe: qUTTeht o STERHT T T §HTR
AT § (FHN: qUifeRl &Y R A §Y) 7
(a) 6
®) 1

1
(c) o
1

()TI-

dFer & o9 aq=d D, ={5, 8, 12},
D,={-1,2,6}, D3={10, 2.5, 4.5} f&u
gu ¥ | oM fF oy, 0, 3R o3 FAW: T
wqEE D), D, 3K D3 & A fasem
g

frfafaa § & S oF ag & 7

(@) 01=0,=03

(b) oy>0,>0;3

(c) 0,=03,

fe3 )
(d) o4 ="—2'2" 0| =03




30. The mean time taken by the studcﬁts to

31.

32.

complete a fixed distance in a race are
given from four different schools. The
mean time taken by the students of a
particular age group from these different
schools A,"B, C and D are found to be
equal whereas the coefficient of varia-
tions are reported as 5-2, 6-5, 4:8 and 7-2
reépcctivcly. Suppose a committee is
entrusted with the duty of selecting one
best student among the students of the
four schools to represent in a race, then
which school is ideal for choosing the
best candidate ? :

(a) A
(b) B
(c) C
(d D

Consider the following information about
wrestling :

Wrestling Yes No
Men 30 20
Women 0 50

What is your observation on the attributes
wrestling and sex ?

(a) Not associated
(b) " Associated
(¢} Correlated

(d) Not correlated
\

Given X is a random variable with finite
variance and ¥ = (100 - X). What is the
correlation coefficient between X and
Z=(X+9NX"?

(@) -1

(b) O
1

. (C) ——

100
(dy 1

P-DTQ-J-TUB - A
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33. Given that the correlation coefficient

35,

between X and Y is 3-

oz-a cr = 4¢, o' =114, where

Z=3X —4Y. What is the value of o ?
(@) 1

by -1
(cy -2
(dy 2

Which one of the following measures is
more appropriate when the relationship
between two variables is nonlinear ?
(a) Correlation coefficient

(b) Rank correlation

(c)} Intraclass correlation

(d) Correlation ratio

Given Y=a, X; +a3 X; +q,
a multiple regression equation is fitted
based on the observations (¥, Xy;, Xy;),

i=1 2, 21 in a data. Further it is
given that

.........

3(%-7)° = 540 and x(%- 19,-)2 =324,

where ¥, is the estimated value of ¥; by
the regression. Now consider the fol-
lowing statements :

I. The degrees of freedom for the
statistic to be used for testing the
hypothesis

HO oy =ay =0 arc(2, 18)

2. The value of the F-statistic to be
used for testing Hy is 6. ; -

- 3. The multiple correlation coefficient

of Y on X, and X, is [

Which of the above statements are
correct ?

() 1,2and 3

(b) 1 and 2 only

(¢) 1 and 3 only

(d) 2 and 3 only !

4




30. ws e ¥ v o @ sl g @

31,

<A ¥ 3 7 Ao a9 R wget &
fRud | whmeai A, B CARDATH
fodry smg & & o g fog g A
o SR 9 1 & e o famRor o
FHW: 52, 65, 48 3 72 FEI BT E |
FeqAT Hifere ff o s § gfaffe =3
¥ forg TR el & BT ¥ & oF aiaw
. B & 949 TN FT FH T GHIRT &
way o7 @ &Y wEfew o #5197 §F f
. FHAT e eyt § 7

(a) A

{(b) B

() C

(d) D
@ﬁ%ﬁw?—fﬁmﬁ%ﬁmww

Fadr &t a1

=Y 30 20

Aféwmd 0 50
T‘ﬁaﬁ?ﬁﬂﬁvﬁwmmm%?
(a) e A

(b) HEART .

(c) weEafEa

@, E LG EIDR _
ﬁm?"%ﬁ:trﬁ:ﬁ‘«rmqua:

32.

argfer® wT & R Y=(100-X%) ¥l
X9z = (X+Y)XaTEﬁ?q“gaa*a‘W
w1 87
(a)i=+]
(Y O

1
(c) 100

@ 1 a

13

33, o @ & 5 X oR v ¥ i wewey

34.

35.

i L €, o2 =@, 03 =40, o =114,
SR Z=3X-4Y 1 g AR TG ?
(@ 1
(b) -1
¢y -2
d) 2

= A IQ F &9 @9y :R1few @ @
frefafag wdl § & Fi9er & AU
I & 7

(a) wEEAY IVITH

(b) =HfE qEEeT

(c) el agEay

(d) TEHIEIHG

Rt & 6 ¥ = gy X, +a, X, +a, Fot 3
¥ 390 (1, Xy, Xoi)s i=1 2 21
i &) o afates e R @ &

2(%-F) =540 3% 2, %) =324,

e 6 wHEw & y; T e A

%lmﬁmﬁﬁmmwﬁmtﬁﬁq

].Q'F@W'qmﬂgzal=a2=0$[qﬁw
T 3 forg, g & amd ard it
forn T Hifear (2, 18) &4

2. H, & ew &0 F g w7
s T F-afreer & A o6 R

3. X, ¥ X, W ¥ & qg eI 0

IHdTE FaA A A B F A S 7

(@ 1,2 33

(b) Faw 1 3R 2

(c) Faer 1 3R 3

(d) Faer 2 33
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36.

37.

38.

In the case of three variables X, X5, Xy
given that every pairwise simple cor-
relation equals r. Then what is the partial
correlation coefficient r,, ; equal to ?
@ r
(b) i+r)

o

(1+7r)

r2

(1+r)

©)

(d)

In a fertilizer experiment the doses of
fertilizer tried were 0, 20, 40, 60 and 80.
Using the yield data, by principle of
least squares, the following model was
fitted :

Y=25+4-50 F—-0-05 F2 where F i3 the
fertilizer dose.

Which one of the following is the best
dose ?

(a) 80
b) 60
(c) 45
(d) 40

Consider -the following situations :
1. Fitting of bi-variate
model.

regression

2. Fitting of a poiynomla] growth

model.

3. Fitting of a parametric probabtllty
function to an observed frequency
distribution.

In which of the situations described

above, the method of Least Squares is to

be used ?

(a) 1 and 2 only
(b) 1 and 3 only
(¢) 2 and 3 only
(d 1,2and 3

P-DTQ-J-TUB - A
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d 3

39. A population consists of two different

homogenous groups, the first group
consists of 40 units and the remaining
60 units belong to the second group. The
units in the first group are numbered
serially as 0, 1,......... » 39 and those in the
second group are numbered serially as
40, 41, ....., 99. Which of the following
shall be considered as a representative
samplc of size five from thc above
population ?

[Use the following sequence of two digit
random numbers for choosing the
sample : 15, 26, 38, 18, 42, 79, 65, 00,
17, 72, 91]

(a) 15, 26, 38, 18, 42
(b) 15, 26, 42, 79, 65
(c) 15, 26, 38. 18, 00

- (d) 42, 79, 65, 72, 91

. Consider drawing random samples of n

units, with replacement, from a popula-

tion of N units. Let 4, o and X denote,
respectively, population mean, SD and
sample mean. Consider the followmg
statements :

1. Mean of X is p.
2. 8D of X decreases as n increases.

3. 8D of X is reduced by a factor of
2 when n is increased by the same
factor,

Which of the statements given above

- is/are correct ?

(a) 1 only
(b 1 and 2
{c) 2 only
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AT X, X,, X, & fowg & far g &

T P 8 qagay r & TR 2
A WifSF GgHeY UE rp,g [REE
FqI B 7

(@ r

(b)
(c)

1{(1+7r)
(1+7r)

r2

(1+r)

(d)

37, T I 14 A, srgfﬁaa“ﬁ@rrrm’q

oo @
38.

0, 20, 40, 60 3T 80 ¥ | IIH T T TAAT

wh, e F frgra g, et

faast srmfae o .
Y =25 + 4:50 F - 0-05 F2,
el & F 9@ framr 21

27
(a)
(b)
(c)

80

60

45

40

Fefefag Efaat «w e fifse
1. e gurgw et &1 s
AT |

2. ww wgee gfa famef & smEem

" FET

+3, TF Ifed. SREET W@ & TS
gﬁ?ﬁwgrﬁwwww
FEAT |

sufer afofa fefoal & & swet feufa &

Rgaawavfﬁﬁxaﬂmﬁmm%?

(a) Faw 1 AR 2

(b) Faw 1 i3

(c) FHaA 2 A 3

(d) 1,2 3R 3

Pt # & Her @k aatew w1

15

40.

(d)

s gofee ¥ 37 v wedig =+t €, guw
aif & 40 3FEAT € SR AT 60 THEAT TR
Tt & 1 gaw af R IHET FHER
0, 1y, 39 eifehg € sk gy af o

FHTTER 40, 41, ....., 99 ifed § | I
gafe & fafafen & & ST, s

qi=r =7 T iy gfeest aar st gar
g7

afeesf e ¥ fou fafofes @ s
aTelt AT Sy HeaTell o S T IA A
15, 26, 38, 18, 42, 79, 65, 00, 17, 72, 91]

() 15, 26, 38, 18; 42
(b) 15, 26, 42, 79, 65
() 15, 26, 38, 18, 00
42, 79, 65, 72, 91

N T Y o ante & afirerne afe

n TFTAT & Fgiews wideel & T W
fom fifote | 71T & w1, o W X @R
e A, A= fF=a o afdet ara
&1 frefig @ €| Feafafag wo=1

R fifsa |

1. X ST L8
2. A I pTEATR, X F AS fa=e
Sl

3. X &1 g fa=em 2% s 8 &7
e & o fF n € UE & ST

AT R}

IR FAA A A F A/ AW/

(a) ¥4 1
(b) 132
(c) a2
) 3
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41.

42.

A random sample x|, Xp,............ X, 18

observed from N(u, 0‘2) where % is

known. Consider the following quanti-
ties ?

n
1. XX
i=1
n x',z
2 ——
i=] O
n
2
3 (-lr—#)
i=l .
2
4 ‘E[If'ﬁj
=i o

Which ‘of the above are statistics ?
(a) 1 and 2 only

(b) 1, 2 ana 3 only

{c) 3and 4

(d) 1,2, 3 and 4

If 1, o denotes the'upper o% point of

t-distribution then what is 7, » equalto ?

@ —
tn, l-&
b) ~iy —a -
1
(c)
1,1
&
g 1
(d) - )

P-DTQ-J-TUB - A
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43. If Fim, n; @) denotes the ﬁpper a%

44.

point of F(m, n), the F distribution with
m and- n degrees of freedom i.e.

P(F(m, n)>F(m, n, a)) = . What is
F(m, n; a) equal 10 ? '

!

(a)

F(m, n; 1-a)
) ———
F(n, m; 1 —o)
i
(C), F(n, m; )
@ :
Flm—n, i 1-a)
: 2 2 :
Given X, and X, .are two dependent

o] .
- central X~ variates with n; and n,

§ @

degrees of freedom respectively. Which
one of the following is correct about the
2 2
distribution of X, + X, ?
with

' 2 . .
"Central X -distribution

(n; + ny) degrees of freedom

(b) Non-central Zz—distribution with
(n) +ny) degrees of freedom

. | ,

(c) Either central or non-central X~ -dis-
tribution with (n; +n,) degrees of
freedom

(d) None of the above




41.- N(,u, 0,2)@(, wet oF 99 8, TF Ao

, 2
w (52H)
e ¥ & v ot 7
(a) =Hde 1 T 2
(b) Fae 1,2 AR 3
(c) 394
(@) 1,2,3 4

42. A 1, o rFe F IR 0% g w
frefia FET R AV 1, o (FES SR 7

(a)

tr:, 1-o

®) . 1-cx

(c)

d —

17

43. qﬁF(m, n; a)mﬁ(nmﬁﬁ&ﬁm

F ST, Fim, n), & 39K o% forg &
‘ _P(F(m, ny>F(m, n; @))=o
F(m, n; o) Teraes ag=R g 7

1
F(m, m; 1 —a)

(a)

1
F(n, m; 1—at)

(b)

1
©) F(n, m; o)
_ 1
F(m—-n, n; 1—o)

(d)

a4. R & B 27 o X2 @ ony Cn,
e R T A O S L
e &1 2 +x ¥ s & fwm #
ey arwwmaa g ?
@) (m +n,) W FE TN FwM
2 .
X -=2F
(b) (nl+n2)za1'a"3aafrfia1maﬁtr
x%-seq |

(c} AT FE T AT STHea i @ +ny) @
A qre 2 -FeA

() I & & FE AL

A - P-DTQ-J-TUB
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- 45, Let t be a students f-variable. Which one
of the following distributions is identi- *

cally same as F(l1, n)?

(a) ¢% with one degree of freedom
by X 2 with ‘one degree of freedom
(€} 2 with n degrees of freedom

(d) X with n degrees of freedom

46. For a frequency distribution, a two
parameter normal distribution was fitted.
The observed and expected frequencies
in the various classes are given below :

Class. 1121314 (51]6

Observed | 6 | 14 |20 19 [16 |5
frequency

Expected |'4 | 15 [21]21 |15 |4
frequency

Then to test the goodness of fit using the

2 . . :
X -statistic, what is/are the degree(s) of .

2 ..
freedom of the X -statistic ? :

(a) 5
by 3
{cy 2
d I
47. Let Xy, Xyprroroosrorn . X,, be the obser-

vations drawn from the uniform distri-
bution over (0, 1). Which one of the
following is the probability density func-
tion of the sample range ?

et F T ...g
P-DTQ-J-TUB - A
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49,

(@ nrn-1)(1-rr"2, 0<r<l
® 2" 0<r<i
© a(1-1)"", 0<r<i

(d) (n=Dr""2 0<r<l

. X],' Xoserovrsiecenes Xpp i a sample from

lognormal distribution with pdf

1 2

'] 20
e
O+2mx

5 {log x—u)

f(x)=

x>0, ueR, 6>0.

For the above family, which one of the
fouowing statements is correct ?

@ EX)=p

17

). E Iog[" x,-)" =p
i=1
. 1
| 2
(‘c) Var (X)—-—n-—

(@) E{log X}=p

Let X, Xp........ ..., Xp be a random

- sample from the pdf

flx, 1)=~%,x3 1, 1>0.
X

For A >1, what is a consistent estimator
of A ?

Ay X

b) =

- X
R ST E.
@ X(X-=1) a




45.

46.

47.

a1 AT ¢+ O TET 91 7 ) Feafafaa
S ¥ & #1787 OF, K1, n) % $99089
g7

(a) qawmwahﬁ'arm 12
(b) & @1 R aren 1
(c) nmﬁ%mrz

(d) n @ B A x?

T Farar sew & fau, & & gren
T AT WA FY e R |
B ant ¥ ¥fére ok garfie sEra”
o

12 -afiresfst #T gaRr aX ATEET-geEdT
F e < & frg, 20 -afefs
T wifE(ar) wr g/ 7

(a) S
(b 3
(c) 2
(d) 1

CIGRC D ED: T X, (0, 1)
THEHTT H2a 3 forg e deer € | Rt
¥ ¥ wrar o, gfassl wE &1 afdswan
T FAT & 7

49.

@ nn-1)(1-r)r"2% 0<r<l
®) nr" 1 0<r<i
) n(1-r)"", 0<r<i

@ (-1)r"2% 0<r<i
' ANT SRS e &, Rraer grfdeRar a9

Fe= (pdf)

;o | -—;;—(lngx—u)

f(x)za‘\/ﬁxe ’
.x>0,‘ueR,a>0

1D FHD. Y X, uw gfaf R

I9fer g & forg fafofeg saai & &

e O wer 8 7

(a) E(-)?)=,u

L
() lz{los (IEIIX,)" } = p

2
(¢) Var (i) = %1-

@) E(logX)=u

AT X, X, X,, ST wee
t!ﬂ?r(pdf)
f(x,/l)— 1x.-] A.>0

?fqa:aqf%zsgﬁaaf%izﬂ ¥ forg,

A T ORI ITHAF FAT & 7

(d)




50. Y], ) £V, Yn are n random observa-

51.

tions from the population

b6 9)= Gy"z exp[—g], 6>0,y>0

Which one of the following statistics
is sufficient for the family of distribu-
tions ? :

(a)

Arithmetic mean of the observa-
tions

(b)

Geometric mean of the observa-
tions

()

Harmonic' mean of the observa-
tions

No suffictent statistic exists

(d)

). ST, CHRNN » X,, are n independent
random observations identically distri-

buted as P(X; =1)=1-P(X; =0)=p

Some functions of p are given below :

1. p" - p)
7

- {1+p)
()

> (1+_P)

Which of the above functions have a
unique UMVU estimator ?

()
(b)
{¢) 2 and 3 only
(d)

1 and 2 only
! and 3 only

1,2 and 3

‘P-DTQ-J-TUB - A
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53.

(a) ab”®

e Xpn Xgpeiaes » X,, represent random obser-

vations from the distribution

X
f(x, 8)=¢"® %T’ x=0, 1, 2,.......

Which one of the foliowing classes of
estimators correctly characterizes the
family of MVB estimators ?

(@ X
(b} AX+B where A, B are co.nstants

(c). f(:f) where f is a uni-valued func-

tion of X

(d) All polynomials in X

n
X
where X =M=t/
!

For estimating the parameters for which
one of the following forms of f(x). the
least squares method cannot be used ?

Sl .
() a+b* o
Vet
~1
X .
c 15
© (a+bx)
(v
(d) .abx o




A n argfa Yau § | Feafafen gtk

# § e & qeA-F9 F g wata & 7

51.

(2) YO FT GETR AT
(b) TeEoTi T IO WA
(c) eVl &1 EHF ATH
(@) =i vaiw gfoeefsr 7& gar @

P(X; =t)=1-P(X; =0)=p
1 T guETw: $fq- n w@aw agleew

JEM | p ¥ TO T AN RUE

1. P (i-p)

(1+2°)
" (1+p)

(7* +1)
(1+p)

I sl A ¥ feex afedin -
YAFG: AdH Ja07 FhEa (UMVU)
ATHAF € 7 -

3

3.

(@) Faw 1 a2

(b) AT 1 3MT 3
(c) FaA 23R 3
(@ 1,2 #T3

21

53.

(d) a

& agfeow Jaw =1 frefim &< €1
frfafag dreas @t § @ SEET O,
FAAH JEOT IRET (MVB) Aol -l
T AfRrereorT FaT § 7

(@ X
(b) AX+B VI A, B 99 §

(c) f(X) T f, X %7 OF THA Fold

f
<

(d) X ¥ &t agu=

qrEEl &1 AT F & BT f(x) F
frafafea &t & & 398 @ & fu
=gram o fafer & I AE e
qaar @ 7
(a) ab”

b) a+b”

-
x
©) (a+bx)

bx
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54.

55.

~ 56.

What is the maximum likelihood esti-
+mator of p based on a single observation
X from Bernoulli distribution with para-

meter E{l i]?
PRI 71

X+1
(a) ._.+_
7
2X+1
b
by *= o
3X+1
(c) 7
X
d =
(d) 5
If X is an observation from uniform

distribution over (26, 78), then.what
is an 80% confidence interval based
on X7

X
(a) [?, x]

X X

X X
() (E; —2"-) .

X
o (&)

The length of the confidence interval

LY

XT for u in N(u, 1), where X is

g-.‘
§ IR

the mean of a random sample of size n

- from the population, and 7, is the upper
Pl

(74
('{)-point of N(0, 1), increases if

P-DTQ-J-TUB - A
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- 57.

58.

(@)

(a) both ¢ and »n increase
(b)
(©)

(d)

@ increases, but n decreases
o decreases, but n increases
both @ and n decrease

100 random observations > ST, CHREN.
X100 from a continuous distribution gave
the following results :

3. X; =8000, 3(X; - X)” =8100

An estimate of the 95% confidence
interval of the population mean is given

by 7 ‘

(a) (78-2, 81-8)

(b) (77-3, 827y

(c) (78-236, 81-764)

(d) This cannot be computed from the
given data

For  testing H,:u=40 against
H, 'y < 40 regarding the mean u of
N(g, 07 =144), the size-a critical

region is taken as

wO:{J_(<4O—41:a} where X is the

mean of a random sample of size 9
from the population, and 7, is the upper
o -point of N(O, 1).

Consider the probabilities of the Type II
error of the test when u=

1. 37

2.38 - ' -

3. 39 .
What is the correct order of their pro-
babilities ? '

(a8 1<2<3 b

® 1<3<2

() 3<1<«2 )
3<2<1 T




" 54,

55,

56.

Wpe[%, %] ey AT F27 | U
Jeor X 9 ATHTE p F Afteran aarfaar
SATFeTeh DT § 7

afz (26, 76) | EHEAW deT X &
I 2, A X U AT 80% faareaar
qIqA FATE 7 :

Wn#@aq%agﬁafwﬁm%
d 1, N, 1)@3@&( )1%73'%

2

Sgqr & afe

57

58.

(@) o ¥R n A & FI &
(b) o FEAT §, W= n Tl @

(¢) « 9T &, 9% n JeaT &
(d) aaﬁtnaﬂ‘r’é’raz%%

O aw T A 100 aeiRyE Yewd

X,y Xgperioonnennns X100 8 Freaforfi afom

3 X; =8000, X(X, - X)" = 8100

qufs ¥ & 95% favarar siaqs &

AFT M & 7

(@) (782, 81-8)

(b) (773, 82:7)

©) (78236, 81-764)

(d) fRugwanwsiaag aiﬁﬁf%l?r Gk
ET

N, o2 =144) & wrer u & fawm #
Hy - p=40 & H, :u < 40 & fawg
e A & Y dH- o Filaw 8
wy: {X <40-47, } foan @, i X wafe
q AT 9 F TH TGodH gfdaxt &1

A ¥, WK 1, MNO, 1) F; I
o-fag 8 wdaw & g gewr f

- gfe 6t giforeraren ot faar il 919 p =
1,37

2. 38
3. 39

- gt uTfaraE TS A AT B 7

(a) 1<2<3
b) 1<3 <2
(c) 3<l <2
d 3<2<«1
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59. p is the probability of success in a

60.

61.

seriecs of Bernoullian trials. To test
Hy:p=05, 8 trials are conducted and

Hy is rejected if- 7 or 8 successes are .

observed. Consider the following state-
ments :

1. The level of significance of the
test is 2
256

2. Among all tests’ with the same level

of significance, the above test is

most powerful for all alternatives
H :p>05.

3. For two-sided alternatives H, :p =
(-5, the above test is biased.

Which of the above statements are
correct ?

(a) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d) 1,2and3

In a large sample test for significance
of population mean, the level of signi-

ficance is- increased. The new critical
value will '

(a) decrease
(b) 1increase -
(c) remain unchan ged

(d) change but nothing can be said

p is the probability of success in.a’

serics of Bernoullian trials. To test
Hy:p= -%— against H, . p = -;— two trials
are made and H,, is rejected only if both
the trials are failures. What is the value

of (o, B), the two types of errors ?

P-DTQ-J-TUB - A

62.

o k3
o (3.3
(@) (%’ ‘3‘)
0@

The table below gives two probability
distributions f; and f, of a random vari-
able X which takes values 1, 2, 3, 4,
5, 6. We wish to test Hy: = fy versus
H\: f = f; with one observation X,

X1 1 2137 4 5 6

fo | 0-10 10-10{0-20 {020 | 020 | 0-20

£, | 008 {0-15}0-15 | 0-20 | 020 | 0-22

Which one of the following statements
is not correct ? )

(@) Since X is discrete, Ngyman-

Pearson’s jemma cannot be applied
to find a best critical region

(b) The observation X =2 is most un-
favourable to H,y against H,

(¢) The best non-randomized test with
o > (0 has a level of significance not
less than G010

{d) A randomized test may be used to
fix the level of significance ¢ at any
given value O< a<1)




59.

At ST i v Al § p awer
& grireear &) Hy:p=0-5 & wrew
T ¥ for, 8 afrgar R o & sitw A,

F e fGar s @ afe 7 ar s

ghears Ofte o | Foafafas s =

foe fee .

1. oReT a TR —— 1
256

- 2. wETT AT T A g e

¥ ¥, ovfw e o Fet
—Hl:p>0-5%ﬁ1’QW%|'
3. fo-gee Bt H, p = 05 R,
g e s 2 |
e At ¥ ¥ A & a7
(a) ¥ | 3T 2 '

() Fad | A3

(c) Hhad 2 T3

Y 1,2 8R3

60.

w@ﬁwﬁm%mﬁﬁa |

gfrgsf e &, arfwar-wT d9r a3
JTaT 8 | 79T FifdE A : '
(a) ST

. (b) ST

61.

(c) eafafda ,
(d) SEST U FEP AGT el S Tl

atelt sfruEn 1w Aof § p gwear
ﬁmﬁw%lHO:p'.:%—ﬁHl:p:%
¥ freg ohuy s ¥ forg; & afsnmaT
o o 2 ST A A sl e
fara sTraT & a2 ST I uaT SRadTe
B | & qER &Y AT (o, B) HF AR FT
27

25

62

(a)(,
(b)(,
(c)(,

2 4
@ (5’ a)

O | =
© |t
S

O | —
O | &

RN

. A N grel ¥ o agie® WX &,

s am 1,2, 3,4, 5, 6 8, & grfaewar
I f, R f, RAC VS Hy: f=fo &1
H,: f=f % fomg o oF Jewr X @

X | 1 213 4 516
f, |0-10|0-10]0-20| 0-20] 0-20 |0-20

fi 10:0810-15(0-15} 0-20} 0-20 0-22

fretfeg = ¥ ¥ FAer o @@
27

(a) WiF X udam g, FEA-frgdw

TR TRT T ITANT HSSTH Fifden &
are & ¥ forg 48 frar o @ar @

(b) ¥Ew x=2 H, & fqg H, & foeg
Sftrhaw FRRTHS. §

C(©) o>0 ¥ g smgEsdga e

&1 qrdar-&T 0-10 & & 7T gar
g : '

(d) TH UEEEEET T A TAR
arefrar-@T o & e W fRe gy
AR R (0< o< 1) Fafia &3 &
fore foram s oear ©
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'63. If A is the likelihood ratio test statistic,
which one of the following has got its
asymptotic distribution as 1 -distribu-
tion ?

(a) log,A4

() loge(;ll—)

(c) loge(/lz)

. N
(d) IOge(:{i)'

64. For testing if a normal distribution with
unknown parameters satisfactorily fits to
an observed frequency distribution with
9 classes, a frequency chi- -square test is
used. The expected frequency for each
class under normality assumption comes
out to be at least 7. What are the degrees
of freedom of the chi-square statistic ?

(a) 6
b 7
(c) 8
(d) 9

65. For testing a hypothesis regarding the
location parameter of a normal popula-
tion consider the following three tests :

1. t-test
2. Sign test
3. Wilcoxon’s signed rank test

What is the correct order of their
efficiency ?

(a) 1<2<«<3
by 1<3<2
© 2<3<1
(d) 3<2<1

P-DTQ-J-TUB = A
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66. 5 girls and 7 boys are arrariged in a row
“at random. Which of the following
values is/are inadmissible as the number
of runs ?

4. 12

Select the correct answer using the
code given below :

(a) 1 only
(b) 4 only
() 2and3

(d) 1 and 4

-67. A new drug for'reducing blood pressure

is being tested for its effectiveness.

(Xi. ). (X2, ¥) v, , (X,, Y,) are
the systolic blood pressures of n patients
before the start of the treatment and
after treatment for a period of one
. month. Assume that D; =¥, - - X i=1,

2 B, , nare mdependent identi-
" cally dlsmbuted contmuous random
variables symmetncally distributed

about zero under the assumption that
the treatment had no effect. What is
the appropriate non-parametric test for
testing for the effectiveness of the drug ?

(a) Kolmogorov-Smirnov tast

(b) Wilcoxon signed rank test

(c} Wald-Wolfowitz run test -

-
-~

(d) Chi-square test




63. afe A dwifaar sqad ghe afdey &,

@ f=fafes # @ W8 = &1 W
we e AT 7
(a) logel

(b) log, (%)

©) tog ()

71
(@) lége(?)

. Frer Fe F forg £ s e aren
UF GETHT S T GHAT 9 A AT T
g IRARAT FeA F GEEIAF €,
ARETET FrE-37F qOwor H71 gann fomar
T & | TEHTAT AREROT F AER
gaF 3 F¥ TR IRTRAT &9 F FH
7 et 2| -t gfaefs & @
_mifem wav § 7

(a) 6

) 7.

(c) .8-

@ 9

. U JETHTY =2 & arafefa = & fae

ﬁﬁ@ﬁﬁmﬁmmﬁ%ﬁmﬁmﬁﬁﬁ
- 1 e 9T AR it

ST FeraT T TE W AT g 7
(3 1<2<3
) 1<3<2
©) 2«3 <1
(d 3<2<1

66. 5 AT X 7 wSF MgwIAT TF dith

¥ safem o g &) fealafea & &
FH |7/ & A TN Y G F TTH
amer g & /8 7

1. 4

2.5

3.7

4, 12

X Ry T g FT TER A S IR
AT ;

(2) Fad 1

(b) FAF 4

: (c') 2 33
}m 1 3R 4

. FETT o &9 & & T T A Er

zmﬁ#ﬂ%ﬁm%ﬁmﬁmwﬁmmm
? (X 1), (X, 1) ‘

ﬁﬁﬁ%@ﬁﬁﬁﬁ@%ﬁ%ﬁﬁkmﬁ
H1E 6t Fafil & IR F TE F THAF ThH

g amARetE D =Y -X, i=1,

P T TOOUON n, T ABTERT & e
£ SIR 1 HIE THIT TG 9T, A F I
FAfaa: dfda @aT TEeTd: akd gqa
argfese < § | gar &Y gervfar &1 aeer
¥ forg st srafes odter F
g7

(a) FIETTRE- ST e
(miﬁﬂﬂmﬁﬁﬁﬁﬁqmm
(c) ATS-TEhIfEH TRFIT TR0y

©(d) hTE-aRT gl

A - P-DTQ-J-TUB




68.

69.

In Wald’s SPRT, for Hy:p= P, against
H,:p=p, (> p;) tegarding binomial
proportion, consider the following values
of the OC function L(p) :

L. L{p,)

2. Lp)
3 L{(PO;PI)}

What is the correct order of the values
of OC function ?

(@) 1<2<3
(b) 1<3<2
() 2«3« i
d 2<1<3

In a decision problem D={d;, d,, d3},
© ={0,, 8,, 65} and the risk function
R(8, d) is as given below :

) D\ 4 d, d;
8, 97 | 103 | 102
o, | 105 | 100 | 101
6, | 101 | 1ot 98

Assume the prior distribution :
P(G=91)=2P(9=92)=2P(9=83)

What are the best and the worst decision
rules respectively (use Bayes princi-

ple) ?
(a)
(b)
(©)
(d)

dl and dZ
dl and d3
d2 and dl

These cannot be computed with the
given data

P-DTQ-J-TUB - A
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70.

71.

Which one of the following statements
about a SPRT is not correct ?

(a) In SPRT, the observations are taken
one at a time and stopped when H,,
is accepted or rejected

(b) The regions of acceptance or rejec-
tion depend only on (_bc, B), the
strength of the test

{¢) The SPRT is simple and suitable for

one-sided alternatives of the para-
meter ' ‘

(d) In SPRT, the sampling process

terminates with probability one

> ST, ST , X, represent independent
random observations from the two

parameter normal distribution N(m, 0'2)

. Ix >(X;
Let X ==L =
n n

Which one of the following pairs is
not correctly matched ?

@ (X=1) e, (m-1)

®) 257 s 2(1__1_)0.2
n

(€) nXSZ oo, m(n—1)o>

@ E4S e i




Hy:p=py® H,:p=p, (>p0).a'7ﬁ'<‘7&'
T R & T HhRa ATHEET (OC)

T L(p) ¥ Frefeafad aet w faew

Hifog
1. .L{p,)
2. LYp)

5 often)

|
SPRT & gl # five gamqama & Ry &
|
|
|

éawsaﬁqumqwaanm‘fam‘_

T FH TR ?
(a) 1<2<«3
b) 1<3<2
() 2<3«<i
d 2<1<3

69. @ ﬁufq' HTREIT ﬁ' D={d]','d2, d3},

R(6, d) R St A= faam gam @
@.r ', D1 g dy d_3
2 97 103 | 102

6, | 105 | 100 101
0, 101 101 98

~ woqar difsre fok qf @eA
. P(0=6,)=2P(0=6,)=2P(6 = 83)
wafaw i Fgszan fiofa fam Fn
_w%(aa%zmawma?ﬁq)?
(@) 4, ¥ 4,
() d;33R d,
() d, ¥R 4, , -
@ R gg= @ T arﬁﬁ—cﬁr ag’r
ﬁmmm%

70. fAmfafaa sadi & § Fiwer O, srHiis

0={8,, 8,, 05} R sfew F=T

- grfdeRdr s e (SPRT) & fwa #
‘v‘réﬂﬂ"r%?

(a) STHAH  ITURAT AT IO
(SPRT) ¥ U&10T U aR # T&F T&
=& o € i OF ¥ E 9
H, T6R a1 3R g st &8

(b)  THIERIUT T TR & TLET Y
. g&e@r (o, f) W Foft =3 2

() pHHE mfdear s qu?r&’rur
(SPRT) Uraef & UFIET ﬁaro!ﬁ &

forg &t ok Sugeh @

(@) Il T S e
(SPRT) ¥, afer=as gww afdrerar 1

S5 D CRD SRR X, faumae gEATR @A

afera 7t 2 7

@ (X=1) i, (m=1)

() 252 i, 2[1-—1]62
n

(€) nXS? oot m(n—-1)o?

(d) X4S i, m+0o

A - P:DTO-J.TUB




73.

74.

P-DTQ-J-TUB - A

. (X'], D A , Xp,) be a sample from a

distribution with pdf

—1x-3)

flx,o0)=—e % ,0>0,
20 ‘

For the above family, which one of
the following is correct ?

(] .
(@ X |X.-3| is complete sufficient
i=1 . . :

siatistic for o

(b)

15 . o .
— 2 X; "i1s -an unbijased estimator-
7 i1 '

of o

f(x, ¢) does not belong to one
parameter exponential family

(d) M.LE. of ¢ does not exist

(c)

From a population of 11 units, SRSWOR
and SRSWR samples each of size 6 are

drawn. Let y, and ¥, be the correspond-

ing unbiased estimators of the popula- -
tion mean. What is the best unbiased
estimator of population mean ? '

@ (2% + Y, )

o Git%)
(3’-] +2§2')

(c) 3

(3% +25,)
5

Let 7; be the probability of inclusion of
the ith unit in the sample in a sample of
size n from a population of size N. For a
SRSWR procedure, what is the value
of w7 '

30

75.

76.

(©)

(@

(a) N |
n{n—1)
® M-

N-1Y}
c) 1—| ——
© ( N )
(d) None of the above

For a population, both mean and vari-
ance are 25. If the sample mean is 23
and the degree of precision.is 99%, what
is the size of the sample ?

(Given that 7,5 =1-96 and 7, =
2-575) |

(a) 82

(b) 48

45

() 41

A population consists of three strata with
sizes Ny =150, N, = 100 and N; =200. -
The standard deviations within the strata
are §, =6, S2 =5 and Sy =4 while the
costs of sampling associated with the
three strata are C;=C,=Cy=1. A
sample of size 45 is to be ailocated to
the three strata. Consider the foliowing
statements : .

1. As per the proportional allocation,
the sizes of samples to be drawn
from the three strata are respec-
tively 15, 10 and 20.

2. As’per the Neyman allocation, the
size of the sample from each
stratum is 15.°

YWhich of the statements given above
is/are correct ?

1 only

(b) 2 only

(c) Both | and2
(d) Neither 1 nor 2




72.

73.

74.

(d)

Sqdes T % o, Fforfa § & Sivan

TF T @ 7
@ $ X3 o ¥ Pyl e afiats
i=] B
%
(b} >
fx, a)wmmﬁ@m
#ee e §
o &1 Afreaw g9ifdar e
M.L.E.ﬂ-g?re‘rm%_ |
11 THEa) §1 o gafs & a3 agf=ss
gfa=aq gfdegaa dEd (SRSWOR) IR
W agea gfmad gfoeds afed

(c)

(SRSWR) Tfdesf, weds s 6 &, fog

o ¥ | w5, oy, T e ¥

A AT AT § | aufsE ATe &7

SSSIH HAATTAT ATHelsh 97 & 7

araT fo s v Y v et | s
¥ & ghesf ®, ofdesf & 4 =R
#t wnfafy & ofiea -, 1 & W=’

FIRECE gﬁr@:m afga

0 4R A X,) ofcesf & @F qeT &
e grfaswar w9 $a9 (pdi)

—{x=3]
flx, 6)=—e¢ ¢ ,0>0 %

zx aa:rqa;a?rﬁm?rm%

31

()

n-
(a) N

n{n—1)
N{N-1)

N-1Y
© -]

(d) I¥dw A & A% G

75.‘@@%%%3&{%%25%:

76.

afg ofeesf wmem 23 7 ok afegear #
Hife 99% &, gfyesf = e FT @ ?

(eam B 16 7,055 =196 3K Tggps =
2-575)
(a) 82
(b) 48
(c) 45
(d) 41

T gAfE § ST N, = 150, N, = 100 3T
Ny =200 a1t T &< § | @Uata /e

e 5,=6, 5, =5 3R 5, =4 & w&@fH

T & d greg gfomaT w1 oEm
C,=C,=C;=1 §| M 45 & TH
afef @ 9 = & fa s )

fraferfam AT ot e difs

1. sefaer fga S sa) da &
¥ forg o gfdeat & a9 wEn
15, 10 AT 20 ¥ |

2. 7 fmEa & sger gfaget sy
WHF P15 2|

SEw FA A TR AT /F Hst /% 7
(a) Fad 1

(b) a2

(c) 1 &2 et

C(d) Adr] dTAE2

A - P-DTQ-J-TUB




77.

78.

A stratified random sample of 20 students
is to be selected from 4 coileges under
optimum allocation as per the following
details :

College Ny, S
A - 50, -4
B 100 3
C 150 2
D 200 1

What will be the optimum sample size
from second coilege ?

(a) 4
(by 5
(¢) 6
(d) 7

Let N, n and p, be respccti\"ely the
populatton size, sample size and correla-
tion coefficient between the pairs of
units that are in the same systematic
sample. What is the relative efficiency of
systematic sampling compared to simple
random sampling without replacement
in estimating population mean ?

@ (N—])' P
N-n/1+(n-1)p,

N—-n l
'(b) (N 1)1+(n—1)f-’,

1-(n-1)p,, - o

(Nhjn_jl +{(n-1)P,,
N (
1)

©
@

32.

() Cov

79. A population is divided into L strata with

relative size w, and standard devia-
tion o, for the hth stratum, k=1, 2, 3,

........... . L. Independent simple random
with replacement samples are drawn from
each stratum and the population miean is
estimated - by the customary estimator.
Assume that the cost of the survey is

P (Ch Vi ) where ¢;, ’s are given positive

numbcr_s and ny, is the sample size for the
hth stratum. For a given cost, the variance
of the estimator is minimized when n, is
chosen proportional to

8l0. If % and X denote the samplé and popu-
_ lation mean respectively and R is the

ratio of population totals, then in simple
random sampling, bias of the ratio esti-

mator R is given by

(a). CovL—R:-cl
R

&R

X

(©) —Cov'.(f;_(}) : -‘
(R x) “

X

>

(d) ——Cov




77.

78.

frefafaa =R ® smenfa oseaw faa
& a4 feremea) ¥ 208 wT U @R
argfeae gftaf &1 wmw e smr R
Frame= Ny, S

A 50 4

B 100 3

C 150 2

D 200 1
T foreme & geeaw gfaeet snAvd @
g ?
(a) 4
® 5
(c) 6
@ 7

qET {6 N, n 3R p,, FHEI: GHTS FTHIT,

gftesf ame R Tl & 9T e &

a9 ggdey [UiE € A O & HEEg
aftef & € | awfE vmm & svwew H o\

80.

33

79

. TF TR W - ®R, h=1,

2, 3,
........... ',L,%l?%qa{ﬁfiﬁ%mm wh3ﬂT
wr fweT o, % ar L w11 A e
e w2 g@w WX ¥ wad A
g gfieamm afea sfaef o €
R gufy Ay qumT SwReS gRT

- FreRfaa fFar @ 21 g fifeg &

L .
aerr 1 =@ ,E](“"”‘m 8, W& o, A

&t g gy § 3R gy, A-F W OF
aft s &1 R o= F fox,
AVFHAT T TET ATHIGT BT &
nhﬁm%wlﬁrmﬁmm%? -

1
2
WkO'hJ

kc”

(a)

1
2
ho'h 3
. ¢n )

(w20.2\

\ S

232
whak

© 4 Ch
afs 5 sk X Fwar gfieet ot gwfeR
wrer & oK R &R dvil 7 s €, @

(b)

Wi

(c)

(d)

(a)

(b) Cov E
(c¢) —-Cov (R;_(:f)
(d) -Cov(ie }_()

A - P-DTQ-J-TUB




81. The condition in which double sampling
method is more precise than taking a
simple random sample for the same cost
is obtained as

F g

4cc
c’ 2
(%)
C
4 ¢’
(et

4

@ P>

® P>

(c) p S dce :
(c+c 2

(d) ,02 =4cc’

82. Consider the following linear functions

between four treatment effects :

L.y +1p =28

2. 20—ty —14

3. n+n+3-3y

4. 11—ty ' ,
Which one of the following statements
in respect of above is nof correct ?
(a)
(b) 1, 3 and 4 are mutually orthogonal
(c)
(d) 2 and 3 are orthogonal

1, 2, 3 and 4 are treatment contrasts

I and 2 are not orthogonal

83. The ANOVA TABLE of two way lay-
out with random effect model is given

below with some missing entries :

LAY d.f. 5.8

A 4 48

B 3 36
AxXB - 96 -
Error - -
Total 59 380

|
P-DTQ-J-TUB - A
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84.

8s.

What is the estimate of ,cri!, ?
{a) 02

(by 05

(c)y 2

(d) None of the above

For fixed effect model

Yy =M+T;i+B; +€5, i=12,..., vand
i=1 2, ......... b, what is the linear
unbiased estimate of T,—T47

(@ ¥.-3,

(b) qu_yd_-

© 3y

(d y.-%

Match List T with List IT and select the
correct answer using the code given
below the Lists :

List I List 11
A. Replication 1. For validity of
is used estimate of error
B. Randomisa- = 2. For diminution
tion is used of error
C. Randomisa- 3. To achieve the
tion and lndependence of
replication erTor -
. ae useq 4. To estimate the
- D. Replication experimental
~ and local error. .
control are LI
) used -
| R T
‘ Code :
A B C D
@ 4 3 2 1
) 3 4 1 2
© 4 3 1 g
d 3 4 2 1.




81, gfdew o & faan mﬁﬁﬁ:qﬁ
m%mﬁqmwwaq%ﬁ
gfrasf Y serr st afgg g ?, o 7
srH QY Ear e ?

@ P°>

b ,02- s 4ec’
O P T ew ey

- Acc’

© o> 1
(c+c’)2

(@) p2 -_—-4cc'

- 82. IR IYER TET F o9 Aefafad s

%ol W) e Fifsg

1. tl‘+rz—2r3

2. 2n—15-14

3. h+ -3y

4, h—1
W%mﬁﬁwﬁféﬁm#%
FITET UF TET A € 7
(@) 1,2, 3 3K 4 g9=r faqufa €
(b) 1,3 3R 4 gtk Fifas §

(c).1 ik 2 wrifires e

(d) 2 3R 3 wifss &

83. ATgi=e gra faxf & wra fgum arer i

gECT- AN (ANOVA) AR F2 W
ofifedt S A A gd & -
facr-aa | @ #if | a-an

A 4 48
B 3 36
AxB _ 96
AR - -
apT 59 380

3

2 ’
1+ 84
C ] )

85.

G2, T TR AT & 7

(a) 02~
(b) 05
(c) 2
(d) Ivdw ¥ A L A8
fFraa gwre et
=pu+T;+ B ey, i=1, 2,0, vaﬂt
J~1 2, b FT T -1y &
ﬁamﬁqﬂam‘w%?,
(@ y.-3,
® 3,.-3,.
() ¥,
@ y.-7.
qa”rla?rlﬁrnﬁghﬁaﬁf%maﬂt
it & A e e gz @1 g w1 ag
4T 1 T I
A. gfasfa gamr 1. g ¥ s
¥ Hrar @ & Fuar ¥ g
B. agfowdiar 2. 9 & wem
TIONT B 7T @ ¥ foro
C.argfordmm 3 R & @
T afosfa WTH A &
TaNT § S ferw
D. gfafa sk 4. gTfEE g &
T T AR 3
9ORT § AT 8
% :
A B C D
@ 4 3 2 1 p
® 3 4 1 2
(c) 4 3 1 2
@ 3 4 2 1

A - P-DTQ-J-TUB




86.

87.

88.

In planning of an experiment, it is seen
that the fertility gradient varies in

East-West direction. Then the blocks of -

RBD must be in the direction

(a) East-West
(b) West-North

(¢} South-North

.(d) East-South '

Consider the following statements :

L. Latin Square Design is an extensicn
of Randomised Block Design by
grouping of units in two ways.

2. Latin Square Design is a2 complete
three way layout.

3. Latin Square Design eliminates the
initial variability among the units in

the orthogonal directions.

Which of the above statements are
correct ?

(@ I1,2and 3
(b) 1 and 2 only
(¢) 1 and 3 only

(d) 2and 3 only

In a LSD with S treatments the obser-
vation for 3rd treatment in 2nd row and
4th column is missing. From the available

.observation R, =20, Cy=15, ;=15
and G = 101. What is the missing value ?

P-DTQ-J-TUB - A
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@ 4

89,

90.

(b} 7
(c) 8
(d 10
If 23 factorial experiment with factors N,

P and K was conducted in-four blocks of
size 2 each with the layout

np nk npk n

.(]) pk k_ p

then the effect of ihteraction NP is

1
- (a) :{(-—Bl — By + B3 + By)

. 1
@)ZF&f%‘%+&)

© 1B+B-5-5)

) 1 .
(@) —{Bi—By+B;—By)

If k independent effects are confounded
in a 27 factorial to have 2% blocks of size

an~k units, then what is the number of
automatically confounded effects ?

(a) 25—k

by kZ-k-1

() 2F—k~1

) K-k




86. UF TART &1 FroWT S X, T€ @71 41
- & wdwar-gevar & -afvsw fewr A
frafea et %1 @ aAmglodiga @sF
gfmerar & @zw e R & €
afeq ?
(a) ‘iﬁp-ﬁ"iﬂ
(b) crﬁ‘aﬁ-aat
(c) TfEor-IT

@ 2R

frafafea @ ) fFEr $ifg
1. Sfew ot srfrereaar &t ot & gareal
T TR Feh ATRfTHIFT TSH
fSreheT o O fAEaR ' | '

87.

2. ¥ o afree o qof B

TySHET 2 | _
3. afer it wfer TErdt ¥ 99

Aifs famell #§ oRb=
frRureiieraT 7 AR SRaT € |
o R A A AT A A
W L2
(b) FHawT 1 ST 2 '
(c) ,éﬁalaﬁi3
(d) -%ﬁﬁzaﬁt:s
88. T 5 IURRY 3 arr aifd it s §
ZadY dftm ek Y @ § diE IR &

fore Seor g & | Sered Jel & R, = 20,
Cy=15T,= 153K G = 101, A Jd {H

37

89,
K F AT 93F AW 2 F A GEHt d

90.

"(a) 7

(a) 4
(b) 7
(c) 8

(dy 10

7fg 23 Sg-IWEHT FART ITETE N, P 3R

ST :
B, | B, | By | B,
np nk | npk n
(D | pk | K p
& vy g=nfora fevam wwam v, @t s

NPESTOmEa T8 ?

] .
(b) Z(_BI +By—By+By)

. l i .
() Z(Bl + By — By — By)

i
@ L(Bi~By+Bs- By)

af ATy 2" TETEAl & 20 EeE W@ &
a0 us 2 Sg-IYTEEl W k@@ T9e
gt Y s 8, ar wa: a&iE gamat
Fraem e ?

(a) 2%—k

(b) K—k-1

(c) 2% g1

) k*-k

A - P-DTQ-J-TUB




91. In a 23 factorial confounded experiment
arranged in 4 blocks each of two plots .

as:
B, (1), abec
B,: ab, ¢
By a,, bc
B4 : b, ac
Which of the following are confoﬁnded
effects ?
1. AB
2. BC
3. AC
4. ABC

Select the correct answer using the
code given below :

(a). 1 and 2 only
®) 1,2 and3
(¢) 1,3 and 4
(d} 2,3 and .4

92. In a (24, 22) expelziment the control
block is given by {(1} ab cd abcd}. One
of the confounded effects is AB. Which

of the following are the other'indepen-
dent confounded effects 7

1. CD
2. BCD
3. ABCD
4. ABD

Select the correct answer using the
code given below :

(a) 1 and 3
(b) 1 and 4
{c) 2and3
(d) 1and?2

P-DTQ-J-TUB - A 38

93.

94.

95,

If in a split plot design with two factors
A in main-plots and B in sub-piots at
levels of p and g respectively having r
replications, a replication is discarded,
then the sub-plot error degrees of .
freedom will be decreased by

(@) rpq _
by plg-1)-
(¢} (p-1)q

@ (r-1)(p-1(g-1)

What is the number of common treat-
ments between any two blocks of a
symmetric BIBD with parameters v, b, r,
kL A7

(@ &

by r

(c) A

(d) None of the above

Which of the following are the initial

biocks of a BIBD with parameters
v=b=13 r=k=4 A=17?

1. (1 24°10)
2, (1_.'2 3 4)
3.(2356)
4235 1)

Select the correct answer using the
code given below :

(a) 1 and 4
(b) 1 and 2

(c) 2and 3

(d) 3and 4




91.

S 2 St A 4 e A
Bl (1), abc
‘ E}Z: ab, c
' 3'3 : a,  bc
. B,: b, ac
#Y I Fafed 23 Sg-JaEHT ganT §
- fAfotes § @ wFg qofa e § 7
1. AB |
2. BC
3. AC
4. ABC

92.

A fig 7T gz &7 T R g IW
(a) Faer 1 HIT 2
(b) 1,2 3R 3

(© 1,3 ¥R 4

(d) 2,3 T 4

w (2% 2%) waw ¥ P GeF
[(1) ab cd abed} T fom ®) @=wfa

gwEl ¥ A wF AB R | faffaa d & o

F o AT Hhika g €
1. CD
2. BCD
3. ABCD

4. ABD |

49 ffu 10 g2 W 9ERT #ROAEEr W
e -

(a) 13R3

t(b) 13X 4
S (o) 283

(d 132

39

93, af2 & SuUEET F-@nT OF v sEe

sifrereaar ¥ frad ey qESl ¥ SR A
dX IT-qESt ¥ IUEE B FHW: &l

| p 3 g Wk - sfrshEt § s afigh

& e oy se, ar Io-wEs Fqfe &
s HifeaT fhae & & 8 a7

(a) rpg
(by plg-1)

() (p=l)g

D r-D(p-1D(g-1)

" 04, grEAY v, b, r, k, A T THIE BIBD ¥

%ﬁﬁd@ﬁ%ﬁammﬁ@mﬁ

. drasar T @ ?

(a). %
by r
(cy A
(d) Iwfer H ¥ A Ag

95, gl v=b=13 r=k=4, A=1 aS

s ogied ol @ssw sfer &
(BIBD) & f=forfga & & #7 & ks

_ g eH 7

I. (12410
2.(1234)
3.(23596)

4. (235 11)

7% Ru Ty FT F1 @ = EE IN
gfTa .

(@) 134

(b) 132

(c) 233

(d) 33T 4

A - P-DTQ-J-TUB
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96.

What is the sum of any row .of NN’
where N is a v x b incidence matrix of
a BIBD with parameters v, b, r, k, 4 7?

(a). r

(b) bk

'(c) rk

(d) None of the above

Directions :

The following 4 (Four) items consist of two
statements, one labelled as the ‘Assertion (A)’
and the other as ‘Reason (R)’. You are to
examine these statements carefully and select
the correct answers to these items using the
code given below :

Code :

97.

(a). Both A and R are individually. true

and R is the correct explanation
of A

(b) Both A and R are individually true
but R i3 net the correct explanation
of A

(c) A is true but R is false

(d) A is false but R is true

Let X, Xpoiviinene, X, be independent

1]
random variables such that

P(X, =n)=P(X, =-n) 1

- 2nlogn ’
) , )
PlX =0}=1-
- (¥, =0) nlog n
. n '
. ZX; .
Assertion (A) : j=1__ converges to 0 in
. H——n _
probability,
Reason (R) : The sequence obeys the
: weak law  of large
" numbers.
P-DTQ-J-TUB - A .

40

98.

'99,

100.

" Assertion (A)

Assertion (A)

X{» Xysinee, X, are random observa-

tions from the two parameter family of

normal distributions N(m, 02).

n ‘ - .on —_2
_ XX 2(x;-X)
Let X =4zl __ ¢2_ il :
. n n—1

n

2
':T=()_(2—§—) is the

unique UMVU estimator |

of m?.

Reason (R): (55 Sz)'isAsufficicnf for
the two parameter family
N(m, 0'2) and E() = m>.
Assertion (A) : Wald’s sequential proba-

bility ratio test is a non-
parametric test.

Reason (R): The boundéry constants
A and B do not depend
on the form of the

underlying distributions.

: The ratio estimator is

unbiased if  relation
between  study  and
auxiliary variables is a
straight  line  through
origin.

Reason (R) : The regression estimate
15 always more efficient

than ratio estimate.




96.

et

NN’, &1 foet afts &1 FnT sar §, e
N 9=t v, b, r, ko A AT T Efer
Ut gee st (BIBD) ST T v x b
HTIG g ¥ 7

@) r

(b) bk
{c) rk

(@ TJvdw A q w7

ST 4 (9) it & & aher €1 O W
‘FET (A) qAT T FTFRW (R) FETATE |
T AT awhet T AEAEFINEE SO
ayATsit @7 9o A% R ge g2 i wener d
4 -

E T

97.

(a) A SRR T 9@ &, 3R R, A &7
. e THET @

(b) A R AT FEr B, IGT R, A FH
HE T wE ?

() ATEHE, IR ITATE

(d) A T, Rg R @& 8

41

99.

100.

FET (A) :

I (R) :

En"'éFf (A):
FIRT (R)
FI9 (A) :

FT (R)

ST STTRE A A BraT
2 aft sremam ok weEE T
& @i §ey gu-fag @
oA AT T L@t €

THTHIC SIFHS F I HTHA
o gog it g gar g

‘A - P-DTQ-J-TUB
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SPACE FOR ROUGH WORK
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Fey & & forg srg
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W % STAHT TE TS GIeTenT @it F) 7 FET G a9 aF T @it

A : P-DTQ-J-TUB: " e qfeaeRT st -

; @ v Co . | | qurfar - 300

10.

A | |
T{ET MW @R ¥ qO 919, AT IR gt qieasr @Y qeare sy ae o 66 zad w9 R
g, mm@@nwmsmrmﬁwaluﬁtm% W wgY e gfeasr F Tew
=i |
WWﬁH@WRWﬂWEﬁHﬁWA B, Cmnmmmﬁwﬁﬁql
W Wi gfea ) g § Gy 1¢ dfrew § suat
maﬁm%@m%mﬁwgﬁwmaﬁtw#
ford |
W TQEw qferdmt & 100 gwAier (F97) fey e & ( ocle gearr R o ol ¥ ow @ | o vy
¥ 9 o (IEK) R 1 ¥ | 5 A oF goreR Y 9 9, R Y wei-omes 1 st weer e § |

afE st T & uw @ wfien gore w@e €, mwmmmaﬁaﬁmwﬁﬂwaﬁtm

TYART & fTG e O €7 9Rgas 99 § |

mﬁmﬁmﬁmwéﬁqmmmqﬁaﬁmﬁ%iwmﬁ%qnqﬁ%&réﬁam

g1 gyAieTt & ok aHE € |

mﬁqﬁ%mﬁwg@m%ﬁ&wgwﬁaﬁmw 9 I FTRT AT YF 6L, ATH] G237

gHIOT-F & wrg I eyt & wER To et gat-aws ¥ 39 € )

AT YA FHT TGO T JOL-T9F H I & a7 q91 IIET F FHI 9 FAT I9- mmﬁ&mwaﬁq

2 | ST W T aliernr IR & I Y seaty € )

=4 HM & forg T e giee & ofq ¥ dawr €1

Twa Iaq ¥ fag 3= '

aqﬁwqaw-ﬂ&mmﬁqwmm%%qa@ﬁmml

(i) TIF 999 & forw 9 it gax € | SHiiEane g ud@w 9 ¥ g fon g o e 9w & fog
ay ¥ e T o sr - fad (0-33) 5 % & & sy s

Gi) aft =X sritear o & wfter SR 347 €, A T o FAE AT A, T Gy awd § ¥
TF I qE AT 2, fRCsht 9w g & fre gwfeeEr € 9€ ate @ & e s |

(i) af% Iitear g #E gy g et oy i 8, a{ﬂf&[@ﬂwmwﬁ%mm% & 9w
997 % forg =g 3= A foar s

wmam#ugﬁwgﬁw@ﬁ##mmwm#@ﬁ

Note : English version of the instructions is printed on the front cover of this Booklet.




