GATE:

General Aptitude (GA)
Q.1 - Q.5 Carry ONE mark Each

Statistics (ST)

Q.1 “I have not yet decided what I will do this evening; I visit a friend.”

(A) mite

(B) would

© might

(D) didn’t

Q.2 Eject : Insert : : Advance :
(By word meaning)

(A) Advent

(B) Progress

© Retreat

(D) Loan
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GATE:

Statistics (ST)

Q3 In the given figure, PQRSTYV is a regular hexagon with each side of length 5 cm. A
circle is drawn with its centre at V such that it passes through P. What is the area
(in cm?) of the shaded region? (The diagram is representative)
P
Q T
R S
(A) 25T
3
(B) 20T
3
© 6m
(D) 7m
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GATE:

Statistics (ST)

Q4 A duck named Donald Duck says “All ducks always lie.”
Based only on the information above, which one of the following statements can be
logically inferred with certainty?

(A) Donald Duck always lies.

(B) Donald Duck always tells the truth.

©) Donald Duck’s statement is true.

(D) Donald Duck’s statement is false.
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G AT E § Statistics (ST)
o~

Q.5 A line of symmetry is defined as a line that divides a figure into two parts in a way
such that each part is a mirror image of the other part about that line.

The figure below consists of 20 unit squares arranged as shown. In addition to the
given black squares, upto 5 more may be coloured black. Which one among the
following options depicts the minimum number of boxes that must be coloured
black to achieve two lines of symmetry? (The figure is representative)

A)  |d
B) |cd,i
©) e i

D) |cdifg
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GATE:

Statistics (ST)

Q.6 — Q.10 Carry TWO marks Each

Q.6 Based only on the truth of the statement ‘Some humans are intelligent’, which one
of the following options can be logically inferred with certainty?

(A) No human is intelligent.

(B) All humans are intelligent.

© Some non-humans are intelligent.

(D) Some intelligent beings are humans.
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Statistics (ST)

GATE}

Q.7 Which one of the options can be inferred about the mean, median, and mode for the
given probability distribution (i.e. probability mass function), P(x), of a variable x?

P(x)

-17 -13 -9 S5 11 o 9 13 17

X
(A) mean = median # mode
(B) mean = median = mode
© mean # median = mode
(D) mean # mode = median
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Statistics (ST)

Q.8

The James Webb telescope, recently launched in space, is giving humankind
unprecedented access to the depths of time by imaging very old stars formed almost
13 billion years ago. Astrophysicists and cosmologists believe that this odyssey in
space may even shed light on the existence of dark matter. Dark matter is supposed
to interact only via the gravitational interaction and not through the
electromagnetic-, the weak- or the strong-interaction. This may justify the epithet
“dark” in dark matter.

Based on the above paragraph, which one of the following statements is FALSE?

(A)

No other telescope has captured images of stars older than those captured by the
James Webb telescope.

(B)

People other than astrophysicists and cosmologists may also believe in the existence
of dark matter.

©

The James Webb telescope could be of use in the research on dark matter.

(D)

If dark matter was known to interact via the strong-interaction, then the epithet
“dark” would be justified.
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GATE:

Q.9 Leta = 30!, b = 50!, and ¢ = 100!. Consider the following numbers:
log, c, log. a, log, a, log, b

Which one of the following inequalities is CORRECT?

(A) log.a < logy,a < log,b < log,c

(B) log.a < log, b < logya < log,c

©) log.a < logya < log,c < log, b

(D) log,a < log.a < log, b < log, c

Page 8 of 48
Organizing Institute: [IT Kanpur



G AT E § Statistics (ST)
o~

Q.10 | A square of side length 4 cm is given. The boundary of the shaded region is defined
by one semi-circle on the top and two circular arcs at the bottom, each of radius
2 cm, as shown.

The area of the shaded region is cm*.

4 cm

2 cm
(A) 8
(B) 4
© 12
(D) 10
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GATE:

Q.11 - Q.35 Carry ONE mark Each

Qll I'he area of the region bounded by the parabola X = — 2 and the line
g y
y=Xx + 2 equals

» |3
® |7
© |9

2
® |9

Q.12 | Let A bea 3 X 3 real matrix having eigenvalues 1,0, and —1.
If B= A%+ 2A+I;, where I; isthe 3 X 3 identity matrix, then which one
of the following statements is true?

(A) |B®*—-5B*+4B=0

(B) B3 —-5B*—-4B =0

© B3 +5B*—4B =0

(D) B®*+5B?>+4B =0
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GATE:

Q.13 | Consider the following statements.

) Let A and B be two n X n real matrices. If B is invertible, then
rank(BA) = rank(A).

(Il Let A bean n X n real matrix. If A?x = b has a solution for every
b € R", then Ax = b also has a solution for every b € R™".

Which of the above statements is/are true?

(A) | Only (D

(B) | Only (I

©) Both (I) and (II)

(D) Neither (I) nor (II)
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GATE:

Statistics (ST)

Q.14 | Consider the probability space (£, G, P), where Q = [0, 2] and
G =1{¢,0,[0,1],(1,2]}. Let X and Y be two functions on Q defined as
1 ifwel0,1
Xw=1{, fec
2 if we(1,2]
and
2 ifwel0,15
Y(w) = { f w €10,1.5]
3 ifwe(15,2].
Then which one of the following statements is true?
(A) X is arandom variable with respect to G, but Y is not a random variable with
respect to G
(B) Y is arandom variable with respect to G, but X is not a random variable with
respect to G
© Neither X nor Y is a random variable with respect to G
(D) Both X and Y are random variables with respect to §
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Statistics (ST)

GATE:

Q.15 | Let ®(-) denote the cumulative distribution function of a standard normal
random variable. If the random variable X has the cumulative distribution
function

d(x) if x < -1

Fl) = {CID(x +1) if x=>—1,

then which one of the following statements is true?

W lpx<-1)=

B lpx=-1)=

N | =

© JPx<-1=

1
2

D) I px<o0) =
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G AT@ Statistics (ST)
Q.16 | Let X be arandom variable with probability density function
£) = {a/l x@le= % if x>0
0 otherwise,

where @ > 0 and A > 0. If the median of X is 1 and the third quantile is 2,
then (a, 1) equals

(A) (1,log, 2)

® |11

©) (2,log, 2)

(D) (1,log, 3)
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GATE:

Statistics (ST)

Q.17 | Let X be arandom variable having Poisson distribution with mean A > 0. Then
1
E (m | X > 0) equals
(A) 1—e?*—2e?
Al—eH
(B) 1—e 4
A
© 1—e?*—)e?
A
(D) 1—e 4
A+1
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G AT@ Statistics (ST)
Q.18 | Suppose that X has the probability density function

/10(

x* le=4x if x>0
f@ ={t@ f
0 otherwise,
where @ > 0 and A > 0. Which one of the following statements is NOT true?

(A) E(X) existsforall @« >0 and A >0
(B) Variance of X exists forall @ >0 and 4 >0
© E (%) exists forall @ >0 and 4 >0
(D) E(log,(1 + X)) exists forall @ >0 and 1> 0
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GATE:

Statistics (ST)

Q.19 | Let (X,Y) have joint probability density function
8xy ifo<x<y<l1
X, = .
fxy) { 0 otherwise.
If EX|Y =y, = % ,then y, equals
(A) 3
4
(B) 1
2
©) 1
3
(D) 2
3
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Statistics (ST)

Q.20 | Suppose that there are 5 boxes, each containing 3 blue pens, 1 red pen and 2
black pens. One pen is drawn at random from each of these 5 boxes. If the random
variable X; denotes the total number of blue pens drawn and the random variable
X, denotes the total number of red pens drawn, then P(X; = 2,X, = 1) equals

(A) 5
36

(B) 5
18

© 5
12

(D) 5
9

Q21 |Let {X,},>; and {Y,},>; betwo sequences of random variables and X and Y
be two random variables, all of them defined on the same probability space.
Which one of the following statements is true?

(A) If {X,,}n=1 converges in distribution to a real constant ¢, then {X,,},>1
converges in probability to ¢

(B) If {X,}n>1 converges in probability to X, then {X, },»; convergesin 3™ mean
to X

©) If {X,},>1 converges in distribution to X and {Y; },-; convergesin
distribution to Y, then {X,, + Y,,},,»; converges in distribution to X + Y

(D) If {E(X,)},1 convergesto E(X), then {X,},5; convergesin 1" meanto X
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GATE:

Statistics (ST)

Q.22 | Let X be arandom variable with probability density function
1 _x
—e 4 ifx>0
fa ) =17 f
0 otherwise,
where A > 0 is an unknown parameter. Let Y;, Y5, ..., Y,, be a random sample of
size n from a population having the same distribution as X?2.
IfY= % ., Y;, then which one of the following statements is true?
(A) Z
> is a method of moments estimator of A
(B) \/? is a method of moments estimator of A
© i Y is a method of moments estimator of A
(D) 2y Y is a method of moments estimator of A
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Statistics (ST)

Q23 | Let X;,X,,...,X, bearandom sample of size n (= 2) from a population
having probability density function
2 _ (loge x)* .
f(x;e)z{a(—logex)e 6 ifo<x<1
0 otherwise,
where 6 > 0 is an unknown parameter. Then which one of the following
statements is true?
(A) % " (log, X;)? is the maximum likelihood estimator of 6
(B) ﬁ " (log, X;)? is the maximum likelihood estimator of 6
© %Z?ﬂ log, X; is the maximum likelihood estimator of 6
(D)

ﬁ Y-, log, X; is the maximum likelihood estimator of 6
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GATE:

Statistics (ST)

Q.24 | Let X;,X,,...,X,, bearandom sample of size n from a population having
1 1

uniform distribution over the interval (5 , 9), where 0 > 3 is an unknown
parameter. If Y = max{X;, X,, ..., X, }, then which one of the following
statements is true?

(A) (nTH) (Y — i) + i is an unbiased estimator of @

(B) (L) (Y - l) + 1 is an unbiased estimator of @

n+1 3 3
(© (n7+1) (Y + %) — % is an unbiased estimator of @
(D) Y is an unbiased estimator of 6
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Statistics (ST)

Q.25 | Suppose that X,,X,, ..., X,,,Y,,Y,, ..., Y, areindependent and identically
distributed random vectors each having N, (g, %) distribution, where X is non-
singular, p>1 and n > 1.If X = % ".X;and Y = % * . Y;, then which
one of the following statements is true?

(A) There exists ¢ > 0 such that ¢ (X — u)TZ"1(X — u) has y2-distribution
with p degrees of freedom

(B) There exists ¢ > 0 such that ¢ (X —¥)TZ71(X — ¥) has y?-distribution
with (p — 1) degrees of freedom

©) There exists ¢ > 0 such that ¢ ", (X; — X)T271(X; — X) has
x2-distribution with p degrees of freedom

(D) There exists ¢ > 0 suchthat ¢ Y™, (X; - Y, — X+ V)Z}(X; - Y, - X+7Y)

has y2-distribution with p degrees of freedom
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Statistics (ST)

GATE:

Q.26 | Consider the following regression model
Vi = o + a;log, k + €, k=1,2,..,n,

where € ’s are independent and identically distributed random variables each
having probability density function f(x) = % e ¥l x € R. Then which one of

the following statements is true?

(A) The maximum likelihood estimator of @, does not exist
(B) The maximum likelihood estimator of a4 does not exist
©) The least squares estimator of @, exists and is unique

(D) The least squares estimator of @4 exists, but it is not unique
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Statistics (ST)

Q.27 | Suppose that X;, X,, ..., X,, are independent and identically distributed random
variables each having probability density function f(-) and median 8. We want
to test

Hy:0 =6, against H;:0 > 0,.
Consider a test that rejects H, if S > ¢ for some ¢ depending on the size of
the test, where S is the cardinality of the set {i: X; > 6,,1 < i < n}. Then
which one of the following statements is true?

(A) Under H,, the distribution of S depends on f(-)

(B) Under Hj, the distribution of S does not depend on f(-)

©) The power function depends on 6

(D) The power function does not depend on 6
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GATES

Statistics (ST)

Q.28 | Suppose that x is an observed sample of size 1 from a population with
probability density function f(-). Based on x, consider testing
Hy: f(y) L % €ER 'tHf()l—lyl ER
: =——c¢ ; agains : =—e Y, :
Then which one of the following statements is true?
(A) The most powerful test rejects Hy if |x| > ¢ for some ¢ > 0
(B) The most powerful test rejects Hy if |x| < ¢ for some ¢ > 0
©) The most powerful test rejects Hy if ||x] — 1| > ¢ for some ¢ >0
(D) The most powerful test rejects H if ||x| — 1| < ¢ forsome ¢ >0
Q.29 | Let f:R? > R be defined by f(x,y) = xy. Then the maximum value (rounded
off to two decimal places) of f on the ellipse x2 + 2y =1
equals
Q.30 |Let A bea 2 X 2 real matrix such that AB = BA forall 2 X 2 real matrices
B. If trace of A equals 5, then determinant of A (rounded off to two decimal
places) equals
Q.31 | Two defective bulbs are present in a set of five bulbs. To remove the two

defective bulbs, the bulbs are chosen randomly one by one and tested. If X
denotes the minimum number of bulbs that must be tested to find out the two
defective bulbs, then P(X = 3) (rounded off to two decimal places)

equals
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Statistics (ST)

Q.32

Let {X,},>1 be asequence of independent and identically distributed random

variables each having mean 4 and variance 9.If Y, = % Yic  Xjforn>1,

2
. Yn—4-) ..
then rlll_r)gloE [( N ] (in integer) equals

Q.33

Let {W,};so be a standard Brownian motion. Then E(W2| W, = 2)
(in integer) equals

Q.34

Let {X,,},>1 be a Markov chain with state space {1,2,3} and transition
probability matrix

S Wk e

N R, W R B -
NP W[, S] -

Then P(X, = 1| X; =1, X3 = 2) (rounded off to two decimal places)
equals

Q.35

Suppose that (X, X,, X3) has N;(u,X) distribution with p =

2 21
2 5 1}

1 1 1

0
0| and
0
y —

Given that ®(—0.5) = 0.3085, where ®(-) denotes the cumulative
distribution function of a standard normal random variable,

P ((X1 —2X, +2X3)* < 2) (rounded off to two decimal places)

equals
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Statistics (ST)

GATE:

Q.36 — Q.65 Carry TWO marks Each

Q.36 |Let A bean n X n real matrix. Consider the following statements.

) If A is symmetric, then there exists ¢ = 0 such that A + cI,, is
symmetric and positive definite, where I,, is the n X n identity
matrix.

(II)  If A is symmetric and positive definite, then there exists a symmetric
and positive definite matrix B such that A = B2.

Which of the above statements is/are true?

(A) | Only (D

(B) | Only (ID)

©) Both (I) and (II)

(D) Neither (I) nor (II)

Page 27 of 48
Organizing Institute: [IT Kanpur



GATE:

Statistics (ST)

Q.37 | Let X be arandom variable with probability density function
1 .
f(X) — ; lf x=1
0 otherwise.
If Y =1log,X,then P(Y < 1|Y < 2) equals
(A) €
1+e
(B) e—1
e+1
©) 1
1+e
(D) 1
e—1
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GATE:

Statistics (ST)

Q.38 | Let {N(t)};o be aPoisson process with rate 1. Consider the following
statements.
v P@=31N®=5= () @
3/ \5 5/ °
(ID) If Sc denotes the time of occurrence of the 5™ event for the above
Poisson process, then E(Ss | N(5) =3) =7.
Which of the above statements is/are true?
(A) |Only (D
(B) Only (II)
©) Both (I) and (II)
(D) Neither (I) nor (II)
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Statistics (ST)

Q.39 | Let X;,X,,...,X,, bearandom sample of size n from a population having

probability density function

—(x—p) i
e ifus<x<oo
xX;u) = .
fG&in) { 0 otherwise,

where ¢ € R is an unknown parameter. If M is the maximum likelihood

estimator of the median of X, then which one of the following statements is true?
(A) P(M<2)=1-—e 071082 jf =1
B) |pP(M<1)=1-em"82if p=1
©) P(M<3)=1-—e (7082 jf =1
D) |P(M<4)=1-—e™loge2D jf =1
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GATE:

Q40 | Let X;,X,,...,X o be arandom sample of size 10 from a population having
N(0,6?) distribution, where 8 > 0 is an unknown parameter.

1 .
Let T = o 10, X?2. If the mean square error of ¢T (¢ > 0), as an estimator of

02, is minimized at ¢ = ¢, then the value of ¢, equals

A |5
6
® |2
3
© |3
5
o |1
2
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Statistics (ST)

Q.41 | Suppose that X;, X, ..., X, are independent and identically distributed random

vectors each having N,(u, Z) distribution, where X is non-singular. If

1
U=—— _ ,
I+ X-wiEi'X—pw

where X = 1—1()2321 X, then the value of log, P (U < %) equals
(A) -5
(B) -10
©) -2
(D) -1
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Statistics (ST)

Q.42 | Suppose that (X,Y) has joint probability mass function
PX=0Y=0=PX=1Y=1)=09,
1
PX=1,Y=0=PX=0Y= 1)=E—0,
1
where 0 < 0 < % is an unknown parameter. Consider testing Hy: 0 = 2
1
against Hy: 0 = 5 » based on a random sample {(X1, Y1), (X3, Y5), o, (X, V)3
from the above probability mass function. Let M be the cardinality of the set
{i:X; =Y;,1 <i<n}.If m is the observed value of M, then which one of the
following statements is true?
(A) The likelihood ratio test rejects Hy if m > ¢ for some ¢
(B) The likelihood ratio test rejects H, if m < ¢ for some ¢
© The likelihood ratio test rejects H, if ¢; < m < ¢, forsome c¢; and c,
(D) The likelihood ratio test rejects Hy if m < c¢; or m > ¢, forsome ¢; and ¢,
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Statistics (ST)

Q43 |Let g(x) =f(x)+ f(2—x) forall x € [0,2],where f:[0,2] > R is
continuous on [0, 2] and twice differentiable on (0, 2).If g’ denotes the
derivative of g and f"' denotes the second derivative of f, then which one of
the following statements is NOT true?

(A) There exists ¢ € (0,2) suchthat g'(c) =0

(B) If />0 on (0,2),then g is strictly decreasing on (0, 1)

©) If f <0 on (0,2),then g is strictly increasing on (1,2)

(D) If f" =0 on (0,2),then g is a constant function

Q.44 | For any subset U of R™,let L(U) denote the span of U. For any two subsets
T and § of R™, which one of the following statements is NOT true?

(A) If T is aproper subset of S, then L(T) is a proper subset of L(S)

B) | L(L(S)) = L(S)

©) LTUS)={u+viuel(@),veL(S)}

(D) If @, f and Y are three vectors in R™ such that a + 28 + 3y = 0, then

L({a, B} = L{B.¥H
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Statistics (ST)

Q.45 | Let f bea continuous function from [0, 1] to the set of all real numbers. Then
which one of the following statements is NOT true?

(A) ®
For any sequence {x,},>; in [0, 1], Z filxzn) is absolutely convergent

n=1

B 11f |[f(x)] =1 forall x €[0,1], then | f, f(x)dx | =1

© If {x,},>1 isasequencein [0, 1] such that {f(x,)},s1 is convergent, then
{x,},>1 is convergent

(D) If f is also monotonically increasing, then the image of f is given by

[£(0), £ (1]
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Statistics (ST)

Q.46

Let X be arandom variable with cumulative distribution function

(0 if x<-1

1

Z(x+1) if—1<x<0
F(x) = | 1

Z@+$ ifo<x<1

\ 1 if x > 1.

Which one of the following statements is true?

(A) _ 1 1 1 5
llmP<——+—<X< ——)=—
n—oo 2 n n 8

®) li P( 1 1<X<1>—5
nl—rLlo 2 n n/ 8

C 1

© llmP<X=—>=—
n—oo n 2

(D)
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Q47 | Let (X,Y) have joint probability mass function
‘ J 0,1,2 0,1,2
p(X,y)={W lfx— y1,2,..; y=0,1,2,...; xFYy
0 otherwise.
Then which one of the following statements is true?
(A) 1
c=<
2
(B) 1
c=-
4
© c>1
(D) X and Y are independent
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Statistics (ST)

Q48 | Let X;,X5,...,X;, be arandom sample of size 10 froma N5(u,Z)
distribution, where @ and non-singular X are unknown parameters. If
5 10
| - 1
f-l3x. n-t¥x.
=1 1=6
1 5 1 10
=30 K=XX -X)T, 8 =5 ) K- X)X - X,
i=1 i=6
then which one of the following statements is NOT true?
(A) g (X, — wTS;Y(X; — p) follows a F-distribution with 3 and 2 degrees of
freedom
(B) 6 f N .
Y s ollows a F-distribution with 2 and 3 degrees of
5X;—m)'sT (X1—w)
freedom
© 4(S; + S,) follows a Wishart distribution of order 3 with 8 degrees of
freedom
(D) 5(S; +S,) follows a Wishart distribution of order 3 with 10 degrees of

freedom
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Statistics (ST)

Q.49 | Which of the following sets is/are countable?

(A) The set of all functions from {1, 2,3, ..., 10} to the set of all rational numbers

(B) The set of all functions from the set of all natural numbers to {0, 1}

©) The set of all integer valued sequences with only finitely many non-zero terms

(D) The set of all integer valued sequences converging to 1

Q.50 | For a given real number a,let a* = max{a, 0} and a~ = max{—a,0}.
If {x,},>1 is a sequence of real numbers, then which of the following statements
is/are true?

(A) If {x,}n>1 converges, then both {x;},-; and {x;},>; converge

(B) If {x,}n>1 convergesto 0, thenboth {x;},5; and {x},>; convergeto 0

©) If both {x;}},5; and {x;},»; converge, then {x,},>; converges

(D) If {x2},>1 converges, then both {x,;},.; and {x},>; converge
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Q.51 0 4 1 0
Let A bea 3 X 3 real matrix suchthat A [1] = |0|, A |0] = [4] and
1 0 1 0
1 0
Alll= [0] Then which of the following statements is/are true?
0 4
(A) 1 [ 2 ]
Al0l=|2
0 [ —2]
(B) 0] [ 2]
Alll=|-2
0. 2
©) (1] [2]
Al1]=]0
1 2]
(D) (1] 8]
Al2= |4
3 10
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Q.52 | Let X be a positive valued continuous random variable with finite mean.
If Y = [X], the largest integer less than or equal to X, then which of the
following statements is/are true?

(A) P(Y<u)<PX<wu) forall u=>0

(B) P(Y>u)<P(X =u) forall u=>0

© |EW) <E®)

D) | EX) > E(Y)

Q.53 | Let X be arandom variable with probability density function

faw={e"  Yx=0

0 otherwise.

For a < b, if U(a,b) denotes the uniform distribution over the interval (a, b),
then which of the following statements is/are true?

(A) e~X follows U(—1,0) distribution

(B) 1 —e™* follows U(0,2) distribution

© 2e X — 1 follows U(—1,1) distribution

(D) The probability mass function of Y = [X] is
PY=k)=0-eYe™* for k=0,1,2,..,

where [x] denotes the largest integer not exceeding X
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Q.54 | Suppose that X is a discrete random variable with the following probability mass

function

1
PX=0) = E(l +e™ 1)
el
P(X = k) =2_k! fOT' k= 1,2,3,

Which of the following statements is/are true?
(A) EX)=1
(B) EX)<1
C 1
© EX|X>0)< 2
(D)

1
E(X|X>0)>E
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Q.55 | Suppose that U and V' are two independent and identically distributed random
variables each having probability density function
AMx e if x>0
feo ={ fx>0
0 otherwise,
where A > 0. Which of the following statements is/are true?
(A) The distribution of U — V' is symmetric about 0
(B) The distribution of UV does not depend on A
U
© The distribution of v does not depend on A
(D)

T U . .
The distribution of Vs symmetric about 1
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Q.56 | Let (X,Y) have joint probability mass function

—2
e .

pay) ={ay_x J*=0LZ-y y=012.
0 otherwise.

Then which of the following statements is/are true?

A |EX|Y=4)=2

(B) The moment generating function of Y is e’ D forall v € R

© E(X)=2

(D) —2+(1+e¥%)e?

The joint moment generating function of (X,Y) is € for all

(u,v) € R?
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Q.57 |Let {X,},,; be asequence of independent and identically distributed random
ninz1 y
variables with mean 0 and variance 1, all of them defined on the same
probability space. For n = 1,2, 3, ..., let
1
Yo = - (X1 Xz + X3Xy + -+ + Xon_1Xon).

Then which of the following statements is/are true?
(A) {\/ﬁ Y"}n> | converges in distribution to a standard normal random variable
(B) {Y}ns1 converges in 2" meanto 0
© {Yn + %} converges in probability to 0

nz1
(D) {X,,}n>1 converges almost surely to 0
Q.58 | Consider the following regression model
Ve = @y + agt + at? + €, t=1,2,..,100,
where ay, @; and @, are unknown parameters and €;’s are independent and
identically distributed random variables each having N (u, 1) distribution with
y g VU

1 € R unknown. Then which of the following statements is/are true?
(A) There exists an unbiased estimator of a;
(B) There exists an unbiased estimator of
©) There exists an unbiased estimator of
(D) There exists an unbiased estimator of u
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Q.59

Consider the orthonormal set

5

[l
— .
<,|H°§|IH

e e

2
y,

a

with respect to the standard inner product on R3.If u = [b] is the vector such
c
that inner products of u with v;,v, and v; are 1,2 and 3, respectively, then

a? + b? + ¢? (in integer) equals

Q.60

Consider the probability space (Q, G, P), where Q = {1, 2, 3,4},

1
G ={¢0{1}{4},{2,3},{1,4},{1,2,3},{2,3, 43}, and P({1P) = .
Let X be the random variable defined on the above probability space as

X(1) =1,X(2) = X(3) =2 and X(4) =3.1f P(X <2) ==, then
P({1,4}) (rounded off to two decimal places) equals

Q.61

Let {X,},>1 be asequence of independent and identically distributed random
variables each having probability density function

if x>0
otherwise.

flx) = {f)_x

For n > 1,let Y, = | Xy, — Xpp_1|. If Yy, =% | Y, forn=>1 and

(e fe—e ),

with mean 0 and variance o2, then o2 (rounded off to two decimal places)
equals

converges in distribution to a normal random variable
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Q.62

Consider a birth-death process on the state space {0, 1, 2, 3}. The birth rates are
givenby Ao = 1,4; = 1,4, = 2 and A3 = 0. The death rates are given by
o =0,u; =1, 4, =1 and p; = 1. If [y, my, Ty, 73] is the unique
stationary distribution, then 1y + 21y + 31, + 473 (rounded off to two
decimal places) equals

Q.63

1 5
Let {—1, ey 1, 7 3} be a realization of a random sample of size 5 from a

1
population having N (E' o 2) distribution, where ¢ > 0 is an unknown

parameter. Let T be an unbiased estimator of ¢ whose variance attains the
Cramer-Rao lower bound. Then based on the above data, the realized value of T
(rounded off to two decimal places) equals

Q.64

Let X be arandom sample of size 1 from a population with cumulative
distribution function

0 ifx<0
F(x) ={1-(1-x)° if0<x<1
1 if x =1,

where 6 > 0 is an unknown parameter. To test Hy,: 0 = 1 against H;: 0 = 2,
consider using the critical region {x € R: x < 0.5}. If @ and S denote the

level and power of the test, respectively, then a + ﬂ (rounded off to two
decimal places) equals
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Q.65

Let {0.13,0.12,0.78,0.51} be a realization of a random sample of size 4
from a population with cumulative distribution function F(-). Consider testing

Hy:F = F, against H{:F # F,,

where
0 ifx<O0
Fo(x) =4 x if0<x<1
1 if x > 1.

Let D denote the Kolmogorov-Smirnov test statistic. If P(D > 0.669) = 0.01
under H, and

p = { 1 if Hyis accepted at level 0.01
o otherwise,

then based on the given data, the observed value of D + Y (rounded off to two
decimal places) equals

END OF QUESTION PAPER
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