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Special Instructions / Useful Data

Special Instructions / Useful Data

R The set of real numbers | - |
R s Xnea®s] ¢ ER = L& is =930
Inx Natural loganthm of x, x > 0
det(M) | Decterminant of a squarc matrix M
£ n X n identity matrix, n = 2, 3,4, ...
B Complement of a set E . - _

P(E) | Probability of an cvent £
P(E | ¥) | Conditional probability of an event E given the occurrence of the cvent F

E(X) | Expectation of a random vanable X

Var(X) | Variance of a random variable X

U(a, b) | Continuous umiform distribution on the interval (a,d), —oco < a < b < o0

Exp(A) | Exponential distribution with the probability density function. for A > 0,
e~ g

f) = ¥
0, otherwise

N (i, 0%) | Normal distribution with mean u# and variance o, 4 € R, o > 0

() | The cumulative distribution function of N (0, 1) distributed random variable

b Central chi-square distribution with n deerees of freedom, n =1, 2, ...

Foeu Snedecor’s central #-distribution with (m,n) degrees of freedom,
m, = 1, 2

Ly e A constant such that P(X = tﬂ_ﬂ) = «, where X has central Student’s

t-distribution with n decgrees of frecedom, n=1,2,...; a € (0,1)

-

$(1.645) = 0.95, $(0.355) = 0.6387

tg 00185 = 2.9
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Section A: Q.1 — Q.10 Carry ONE mark each.

- R L
I
Q.] Let {a,},-q1 be ascquence of non-zero real numbers. Then which one of the
following statements 1s true? |
|
- ) HUn4+l - | o s _ |
| I { } 1$ a convergent sequence, then {a,},=; 1% also a convergent
(A) “n Inz1
sequence
(B) | If {a,},=1 18 a bounded sequence, then {a,},~; 1§ a convergent sequence
) | 1 e — ] £ ~lan41 —ay| forall nz 1, then {a,},21 is a Cauchy
scquence
b CUanlin=1 18 a Cauchy sequence, then {d, =1 18 also a Cauchy sequence
(D) | It {]@nlin=1 1s a Cauchy seq d nin=1 18 also a Cauchy scq
MS 3152

LOLLEGE.
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Q.2 Let f:R — R be the function defined by
(x + h) sin (i—i— h) — x sin -
Fo)=dlim———— T x g :
f1—() h |
0, s R
Then which one of the tollowing statements 18 NOT true?
(A) (E) —
F(2)=1
(B) (1) P
f L IT
)| | ( 3) i
f(-2)=-1
(D) | f isnotcontinuous at x = O
MS 4152

LOLLEGE.
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£ )3 Let fiR = R be the function defined by
1 9 9
f(x)=det| 9 1+ x 9 ;
g 8 14z '

Then the maximum value of f on the interval [9,10] equals

(A) | 118
B)| 112
)] 114
(D) 116
Q.4 Let A and B be twoevents such that 0 < P(A) <1 and 0 < P(B) < 1.

Then which one of the following statements 1s NOT true?

(A) | If P(A|B) > P(A), then P(B|A) > P(B)

(B)| If PLAUB) =1,then 4 and B cannot be independent

(C)| If P(A|B) > P(A), then P(A°|B) < P(AS)

(D) | 1f P(A|B) > P(A), then P(A|BS) < P(A°)

NS 5/52

LOLLEGE.
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Q.3 If M(t), t € R, is the moment generating function of a random variable, then
which one of the following 1s NOT the moment generating function ol any

random variable”? |

(A} | Ba™*
1—4t*

M), |t| <3 '

(B)Y| e *M(t), tEeR

(C) 15t
2{285)

M(t), t=<In2

(D)| M(@4t), teR

Q.6 Let X be arandom variable having binomial distribution with parameters

n(>1) and p (0 <p < 1).Then £ (ﬁ) cquals

(A) | —f2-py™™
(n+1)p

(E} l_pﬂ+1
(n+1)(1=p)

() | Dl—pi™
nil—p)

(D) | 1-p"
(n+1)p

MS 6152

LOLLEGE.
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Q.7 Let (X,Y) bearandom vector having the joint probability density function |
V2 ” (y=x)* ] |
ot @ k) £ X 0 —00 <P L o0 |

foay) =19 Jn Y
0, otherwise.

Then E(Y) equals |

sl | 2
Z
(B)| 2
(C) | 1
(D) | 2
4
MS 7152

LOLLEGE.
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Q.8 Let X4 and X, be two independent and identically distributed discrete |
random variables having the probability mass function |
-1 _ A
—] ; ¥R
flx) = (2) \
0, otherwise. '
Then P{(min{X,;,X,} = 5) equals
(a)| L
256
(B | =
512
)|
54
By | 2
256
MS 8/52

LOLLEGE.
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C : BN e o
Q.9 Let X{,X,5, ..., X,, (n=2) be arandom sample from Exp (E) distribution,
I
. o . . . . |
where 8 > 0 isunknown. If X = =} . X;, then which one of the following |
o ei=1

statcments 1s NO'T true?

(A) | X is the uniformly minimum variance unbiased estimator of @

B —Z ;o , . . :
L X is the uniformly minimum variance unbiascd estimator of 0°

& ' P A o - : , . ,
(©) 7 X is the uniformly minimum variance unbiased estimator of 6%
4!

D) var (E(Xﬂ | f)) < Var(X,)

S 9/52

LOLLEGE.
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Q.10 Let Xq, X5, ..., X,, (n = 3) be arandom sample froma N(u, o%)
distribution, where 4 € R and ¢ > 0 are both unknown. Then which onc of |

the following 1s a simple null hypothesis?

A | Hyap<s, 2=3

(B) | Hp:fi =5 g > 3

() | Heep=h, o0%=35

D) | Hy:p=5

section A: Q.11 — Q.30 Carry TWO marks each.
L lim i,{(z i 1)2 +(2 + 3)2 +oot (24 E)E} il
n—co N+2 n n 1
(A) | 38
(B) | 36
(€)| 32
(1) _30_
MS 10752

LOLLEGE.
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Q.12 Let f:R? — R be the function defined by
|
IESil‘ll-i-jfEEﬂS}? pgk ) I
f(:lr:, }‘F) = ) X :
: A, x = (. |
|
Then which onc of the following statements 18 NOT truc? |
(A) | f is continuous at (0,0)
(B) | The partial derivative of [ with respect to X is not continuous at (0, 0)
(C) | The partial derivative of f with respect to y is continuous at (0, 0)
(D) | f 18 not differenuable at (0, 0)
MS [ 1/52

LOLLEGE.
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10 Let f:|1,2] — R be the function defined by |
¥ |
Flt)= f VxZeX® — 1 dx. I
1
Then the arc length of the graph of f over the interval |1, 2] equals |
|
(A) | e?2 —+/e
(B) | e—+/e
(C) | &= —ie
D) | e*—1
MS 12452

LOLLEGE.
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Q.14 Let F:[{0,2] = R be the function defined by |
x+2 |
F(x) = f =18 e, '
.
where [t] denotes the greatest intcger Iess than or equal to £, Then the valuc :
of the denivative of F at x = 1 cquals I
(A | g2 2% —¢
Bl | e¥—e®+2p
G | & 2" 40
(D) | e3+2e*+e
MS 13/52

LOLLEGE.
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£ )10 Let the system of ecquations
x+ay+z =1 '
2x+4y+z = —0b |
3x+V+2z = b+ 2 '
have infinitely many solutions, where @ and b are real constants. Then the |
|
value of 2a + 8bH equals |
(A | =1
(B) | —10
(L) | =13
(D) | —14
MS 14152

LOLLEGE.
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Q.16 0 0
let A= 1 0 |. Then the sum of all the elements of A*9Y equals |
0 1 |
|
(A)| 101 |
|
(B) | 103
(C) | 102
(D) | 100
MS 15152
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() 17

Suppose that four persons enter a lift on the ground (loor of a building. There

arc scven tloors above the ground floor and cach person independently chooses

her exit floor as one of these scven tloors. If cach of them choosces the topmost

floor with probability — and cach of the remaining floors with an equal |

1
3

probability, then the probability that no two ol them exit at the same [oor

cquals

200
729

(B)

22
i

(C)

240
729

(D)

180
49

NS

/52
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Q.15

From the choscen year, a month 18 chosen at random and from the chosen month, |

the conditional probability that the chosen month 158 February cquals

A year 1s chosen at random from the set of yvears {2012,2013, ...,2021}.

a day is chosen at random. Given that the chosen day is the 29" of a month,

(A)

278

4965

(B)

2
9965

(C)

269
D965

(D)

259
9965

NS

| Ti52
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Q.19 Suppose that a fair coin 1s tossed repeatedly and independently. Let X denote
the number ol tosses required to obtain for the [irst ime a tail that 15 |
immediately preceded by a head. Then E(X) and P(X > 4), respectuively,
are
* 5
(A) 4 and —
16
11
B) 1 4 and =
6
(C) 6 and —
16
11
D) 6 and =
16
MS |R/52

LOLLEGE.
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Q.20 Let X be a random variable with the moment generating function
| |
|
M(E) 1 1 |
¢ o Ao
1 —4t)> |
Then the lower bounds for P(X < 40), using Chebyshev’s inequality and
Markov’s inequality, respectively, are
“ 4 1
()| 2 o
- 2
| 5 1
) | 2 i =
6 Z
| 4 >
S | 2 gt X
5 6
3 5 5
X2 and —
6 &
MS 19152
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Q.2 ] In a store, the daily demand for milk (in hitres) 18 a random vanable having
Exp(A) distribution, where A > 0. At the beginning of the day, the store |
purchases ¢ (> 0) litres of milk at a fixed price b (> 0) per litre. The milk
1s then sold to the customers at a fixed price s (> D) per litre. At the end of
the day, the unsold milk 1s discarded. Then the value of ¢ that maximizes the

cxpected net profit for the store cquals

w| -im

B)| _1 (L)
- In

C) | _ iy (ﬂ)

®| —in(2)

NS 252
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(). 2 Let X, X5 and X- be three independent and identically distributed random
1: 422 3 P 3
|
|
L . . mn In X, . I
variables having U(0, 1) distribution. Then £ || ————— cquals
In KXo X7
(A)| 1
5
B)| %
3
C)| 1
o
(Dy| 1
4.
MS 21/52

LOLLEGE.
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()24 Let (A, Y) bearandom vector having bivariate normal distribution with
g
I
I
parameters E(X) =0, Var(X) =1, E(Y) = —1, Var(Y) = 4 and |
A ] = ; where p(X,Y) denotes the correlation coefficient between
|
X and Y. Then P(X +Y > 12X —Y = 1) cquals |
S|
A) | (2
da
(B) 1
Jos
(C) ..
Jda
(D) ..
®(-3)
MS 22152

LOLLEGE.
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(.24 Let {X,,},-1 beasequence of independent and identically distributed random
= |
|
variables having the common probability density function |
2 5%
] o X =
flx) =9 x3 _
0, otherwise. |
If lim P ( Pl s R 6’| < E) =1 forall € > 0, then & cquals
11— 0O T
(A) | 4
(B)| 2
(€)| In4
(D) | In?Z2
MS 23/52
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(). 23 Let 0.2,1.2,1.4,0.3,0.9,0.7 be the observed values of a random sample of
I
|
size 6 from a continuous distribution with the probability density function |
i
7 |
fo=q9_1 1___ '
_ g e
268 — 1 2
0, otherwise,
where & > S 18 unknown. Then the maximum likelihood estimate and the
mcthod of moments cstimate of 8, respectively, are
* 7
(A) | 2 and 2
O
: 47 37
(B | 2 e 22
60 15
o 1 32
el | & and. —
5 13
‘ 5 47
Dyl Z atl. —
g 650
%5 244572

LOLLEGE.
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Q.26 For n = 1,2, 3, ..., let the joint moment generating function of (X,Y,) be
31 . 1
Myy (t;,t;) =e2(1—-2t;) 2, t; €ERt; < o
VX
If 1, = \Ji— , . = 1, then which one of the following statements is true?
I
(A) | The minimum value of n for which Var(T,) is initeis 2
C)| Var(X +Y,) =7
D & : 7
O im0 > D) sl - AT
11— 00 v U
MS 25452

LOLLEGE.
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Q.27 Let Xppy < Xppy < -0 < Aygy be the order statistics corresponding to a
random sample of size 9 from U(0, 1) distribution. Then which one of the I
following statements 158 NOT true?
A X
) '} ( - ) is [nite
LA
(C) | The median of X5y is 0.5
(D) | The mode of X5y is 0.5
MS 26/52

LOLLEGE.
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Q.28 Let Xy, X5, ..., X ¢ bcarandom sample froma N(4u, 1) distribution and
Y, Y,, ..., Yy bearandom sample froma N(g, 1) distribution, where

f# € IR 1s unknown. Assume that the two random samples are independent.

If you are looking for a confidence mterval for g based on the statistic .

— — o 1 o 1 . .
BA ¥, where A = =g 331 X; and Y = EE?ZI Y, then which one ol the

following statements 15 true?

(A) | There exists a 90% confidence interval for ¢ of length less than 0.1

(B) | There exists a 90% confidence interval for ¢ of leneth greater than 0.3

(C) | [B8X+Y 1645 _B§+?+ 1.645

— , is the unique Y0% confidence interval for [
33 2466 33 2466

——

(D) | u always belongs (o its 90% confidence interval

NS T2

LOLLEGE.
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.29 Let Xy, X5, X5, X4 bearandom sample from a distribution with the probability
|
I
mass function |
) _{91‘(1—@)1‘% =17 ‘
0, otherwise, |
where 6 € (0,1) isunknown. Let 0 < & £ 1. To test the hypothesis
1 , 1 . , , -
Hy: 8 == against H,:6 > =, consider the size « test that rejects H, if and
2 2
only if % X; = k,, forsome k, € {0,1,2,3,4}. Then for which one of
the following values of @, the size a test does NOT exist?
(A} | 2
16
(B)| 1
4
e | =
16
Lk | 8,
16
MS 2R/52
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Q.50 Let Xy, X», KXo, X4 bearandom sample from a Poisson distribution with |
unknown mean A > 0. For testing the hypothesis |
Hy:A =1 against H,: A = 1.5,
let S denote the power of the test that rejects Hy ifand only il 7. X; = 5. :
Then which one of the tollowing statcments 1s truc? '
(A) | > 0.80
(B) | 0.75«< 8 <£0.80
()| 070 < B £ 0.75
(D) | 0.65< 8 <0.70
MS 29152
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Section B: Q.31 — Q.40 Carry TWO marks each.

5 £ a
Q.31 Let {@pin21 be asequence of real numbers such that a, = — forall n = 1.
Then which of the tollowing statements 1s/are truc’ |
|
(A) * ((—1)"*a,, is a convergent serics
[_,1)?14‘1 : .
(B) Yoo —— (ay +a, + ...+ a,) is aconvergent series
Tt
{C) Th ‘d .i.‘ - e .,, .f h g 2 NIRRT v STl o E
[he radius of convergence of the power series )., @, X" 1$ 3
e .
(D) E:le (1, 511 - 15 a comvergenl series
o
MS 30152

LOLLEGE.




JAN] 222 MATHEMATICAL STATISTICS - M5

Q.32 Let f:IR“ — IR be the function defined by |
f,y) =8(x%—y%) —x* +y*. :

Then which of the following statements 1s/are (rue’

(A) | f has 9 critical points

(B) | f has asaddle point at (2, 2)

(C) | f hasalocal maximumat (—2,0)

(D) | f has alocal minimum at (0, —2)

(J.33 If n= 2, then which ol the lollowing statements 1s/are true?

(A) | If A and B are n X 1 real orthogonal matrices such that

det(A) + det(B) = 0, then 4 4+ B 1s a singular matrix

(B) | If A 1s an n X 1 real matrix such that I, + A is non-singular, then

L.+ (I, + A)7* (], — A) is asingular matrix

2

(C) | If A isan n X 1 real skew-symmetric matrix, then I, — A° is a non-

singular matrix
(D) | If A is an n X n real orthogonal matrix, then det(4 — Af,) # 0 for all

AE{xeR: x*= +1}

NS /52

LOLLEGE.
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Q.34

Let 2 ={1,2,3,...} be the sample space of a random experiment and
supposc that all subscts of {1 arc events. Further, let £ be a probability
function such that P({i}) > 0 forall i € . Then which of the following |

statements 1sfare true?

(A)

For cvery € > 0, there exists an event A such that 0 < P(4) < €

(B)

There exists a scquence of disjoint events {4, },., with P(4,) = 107° for

all k£ = 1

There exists J € Q such that P({j}) = P(1i}) lorall { € Q

(1)

Let {Ag =1 beasequence of cvents such that ).y, P(A,) < oo

Then for cach t € £ there exists NV = 1 (which may depend on 1)

such that i & Uy 4,

NS

3252

LOLLEGE.
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A university bears the yearly medical expenses of each ol 1ts employees up to a

maximum of Rs. 1000, It the yearly medical expenses of an emplovee exceed |

Rs. 1000, then the emplovee gets the excess amount from an insurance policy

up to a maximum of Rs. 500, If the yearly medical expenses ol a randomly |

selected employee has U(250,1750) distribution and Y denotes the amount

the employee gets from the msurance policy, then which of the tollowing

statcments 1sfare true”

(A)

200

(B)

P(Y > 300) = %

The median of Y 1s zero

(D)

The gquantile of order U.6 for ¥ cquals 100

NS

33/52

LOLLEGE.
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Q.36 Let X and Y be two independent random variables having N (0, ¢7) and
|
|
N (0, ¢5) distributions, respectively, where 0 < gy < 3. Then which of the |
following statements 1s/are true’ ‘
|
(A) | X+Y and X —Y are independent
(B)| 2X+4+Y and X — Y arcindependent if 207 = o
(C)| X+4Y and X — Y arcidentically distributed
(D)| X4+Y and 2X —Y are independent if 207 = a3
MS 34752

LOLLEGE.
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Q.37 Let (X,Y) be adiscrete random vector. Then which of the following
I
statcments 1s/are truc? I
(A) | If X and Y are independent, then X% and |Y| are also independent. |
(B) | If the correlation coefficient between X and Y is 1. then
P(Y=aX+b)=1 forsome a,hbeR
(C) | If X and Y areindependent and E[(XY)?] = 0,then P(X =0) =1 or
gy =l d
(D) | If Var(X) = 0,then X and Y are independent
MS 15/52

LOLLEGE.
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Q.38 Let X;, X5 and X5 be three independent and identically distributed random
|
|
variables having N(0,1) distribution. If |
] 2K :[E d v Z(X:a — & 3)2
= - an =z 5
then which of the following statements 1s/are truc?
(A) | U has F;, distribution and V has F,, distribution
(B) | U has Fy, distribution and V' has F,, distribution
(C) | U and V are independent
D) %V(l + U) has F,4 distribution
MS 16/52

LOLLEGE.
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(). 39

Let Xy, X5, X5, X4 bearandom sample from a continuous distribution with

- e ¥ g
the probability density function f(x) = = § |x—@]

I'

unknown. Let the corresponding order statistics be denoted by

x € R, where 8 € [R 15

Xy < Xpg) < A3y < Xgy. Then which of the following statements is/are |

true’’

(A)

1 % - r m " s .
5 -(X (2) X (3}) 15 the unique maximum likelihood estimator of &

(B)

(X1 X2y X3y, X(ay) is asufficicnt statistic for ¢

(C)

:]1:(}([2} = = X{S}j (X(EJ -+ X[a] + 2) 1s a maximum likelihood estimator of

9(8 + 1)

(D)

—————— —

(X1 X5X5, X X5X,) isacomplete statistic

NS

3752

LOLLEGE.
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Q.40

Let Xy, X5, ..., X,, (n > 1) bearandom sample froma N(u, 1) distribution,

where u € [R 1s unknown. Let 0 < a < 1. To test the hypothesis Hy:pn = 0

against H,: ¢ = o, where 0 > 0 isaconstant, et § denote the power of the

size a test that rejects Hyy if and only if =2, X; > ¢, for some constant

i

... Then which of the following statements 1s/are true”

(A)

For a fixed value of 0, [ increases as @ increases

(B)

For a fixed value of @, [ increases as 0 increases

For a fixed value of 0, f decrcascs as @ increascs

(D)

For a fixed value of &, f decreases as @ increases

NS

R52

LOLLEGE.
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Section C: Q.41 — Q.50 Carry ONE mark each.

Q.41 Let {a,},.1 be asequence of real numbers such that @q,c,, = 2,
Qovsm — = Qaxsm = 4 Bagsm = 5 lsesm — O M= I, 4,2, ., Then

HIMSHD s G+ MmNt e @  equals

Q.42 Let f: R — R be a lfunction such that

20(x —y) < f(x) — f(¥) < 20(x =) +2(x =)’
forall x,y €ER and f(0) = 2. Then f(101) cquals

Q.43 lLet A bea 3 X 3 real matrix such that det(4) = 6 and

L. ==l &
adj A = ( 5 - i ),
=L L 1

where adf A denotles the adjoint ot A.

Then the trace of A equals (round off to 2 decimal places)

NS /52

LOLLEGE.
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Lo Let X and Y be two independent and identically distributed random variables

having U(0,1) distribution. Then P(X* <Y < X) equals

(round off to 2 dccimal places)

/ . _. - 3 i
Q.49 Consider a sequence of independent Bernoulh trials, where . the probability

of success 1n each tnal. Let X be a random variable delined as follows: Il the
first trial 18 a success, then X counts the number of failures belore the next
success. If the first trial 1s a failure, then X counts the number of successes

before the next failure. Then 2L (X) equals

Q.46 Let X be arandom variable denoting the amount of loss in a business. The
moment generating function of X s

> 2

M(t) = ( ' ) ,  PEL
(£) & — B
I[f an msurance policy pays 60% ol the loss, then the vanance of the amount
paid by the msurance policy equals (round off to 2 decimal
places)
M3 40152

LOLLEGE.
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Q.47 Let (X,Y) be arandom vector having the joint moment gencrating function

1 1 ‘11 . ..
Mty ts] = (— e ' 4 — e‘fr'-) (— + — efz) . [t & R*

Z Z L A
|
Then P(|X + Y| = 2) cquals (round off to 2 dccimal places) |
Q.48 Let Xy and X5 be two independent and identically distributed random

variables having j{% distribution and W = X, + X,. Then P(W > E(I/))

equals _ (round off to Z decimal places)

Q.49 Let 2.5,—1.0,0.5, 1.5 be the observed values ol a random sample of size 4

from a continuous distribution with the probabihity density function

1 3 T—_—
flx) == e *2 4 E_EKI_HJE, x € R,

s 4 27

where & € IR 18 unknown. Then the method of moments estimate of &

cquals (round off to 2 dccimal places)

NS A1/52

LOLLEGE.
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Let Xy, X5, ..., X5c be arandom sample froma N(u, 1) distribution, wherc

1 € R is unknown. Consider testing of the hypothesis Hy: ¢t = 5.2 against
H,: yu = 5.6. The null hypothesis is rejected if and only if L

some constant K. If the size of the test is 0.05, then the probability of type-I1

crror equals

(round off to £ decimal places)

25

25 ~
g ot Wy for |

Section C: Q.51 — Q.60 Carry TWO marks each.

(3.5 Let f: R? = R be the function defined by f(x, y) = x= — 12y,
If M and m be the maximum value and the minimum value, respectively,
of the function f onthecircle x* + y* = 49, then |M| + |m|
equals
3.5 The valuc of
2 2'_':{ ;_.!'j_r
f f (x + y)*“ exty dy dx
0 <
equals (round oll to 2 decimal places)
MS 42152

LOLLEGE.
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()33 i =1 2 251
let A= |—-1 0 1| andlet [ X2 | be an eigenvector corresponding to i
Y, . X3

the smallest eigenvalue of A, satisfying x7 + x5 + x5 = 1. Then the value of

xq| + [xz]| + [x3] equals (round off to 2 dccimal places) |

Q.54 Five men go to a restaurant togcther and cach ot them orders a dish that 1s
different from the dishes ordered by the other members of the group. However,

the waiter serves the dishes randomly. Then the probability that exactly one of

them gets the dish he ordered equals (round off to 2 deccimal
placcs)
Q.53 Let X be arandom vanable having the probability density function

f(Ij:{axanb, 0 < x <3
- s otherwise,

.8
where @ and b are real constants, and P(X = 2) = %

Then E(X) cquals (round off to 2 decimal places)

NS 43752

LOLLEGE.
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Q.56 A vaceine, when 1t 1s admimistered to an individual, produces no side ellects

, e B s , —— . » |
with probability o mild side eftects with probability b and scvere side cffects |

with probability et Assumc that the development of side cffecets 18 independent |
L)

across individuals, The vaccine was administered to 1000 randomly selected
individuals. If X; denotes the number of individuals who developed mild side
cffects and X, denotes the number of individuals who developed severe side

effects, then the coefficient of vanation of X, + X, equals

(round off to 2 decimal places)

(.37 Lct {Xﬂ}nﬂ be a scquence of independent and 1dentically distributed random
variables having U(0, 1) distribution. Let Y, = n mimX,, X, ..., X, },
n=1.1f ¥, converees to Y in distribution, then the median of Y

equals ~(round olT to 2 decimal places)

Q.38 Let Xy < Xy < X3y < Xay < X5y be the order statistics based on a
random sample of size 5 {rom a continuous distribution with the probability

density tunction

1
= 1 <x <o
flx) =4 x2 *
\ 0, otherwise.

Then the sum of all possible values of 7 € {1, 2,3,4,5} for which E(X(,)

1s linite equals

NS 44152

LOLLEGE.
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L.y

Consider the lincar regression model vy, = g + 61x; +¢€;,,i = 1,2, ...,6,
where [y and f5; are unknown parameters and €;’s are independent and
identically distributed random variables having N (0, 1) distribution. The data

on (x;, ¥;) arc given in the following table.

L
L
A
{ b
LA
e
LA

v, 2.0 |3.0

¥
'

4.2 2.0 |54

If By and [3; are the least squares estimates ol [y and [3,, respectively,

based on the above data, then 4 + Bl cquals (round off to 2

decimal places)

Q.60

Let Xy, X5, ..., Xg be arandom sample from a N (g, sz distribution, where

=

e 1
# € IR and g > 0 are unknown. Let the observed values of X = ;E.?:l X

: - 1 2 . , _—
and §o= Eli@:l(}( s »= ) be 9.8 and 1.44, respectively. If the likelihood
ratio test is used to test the hypothesis Hy: ¢t = 8.8 against Hy: g > 8.8, then

the P-value of the test equals (round off to 3 decimal places)

NS

43152

LOLLEGE.



